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TUBITAK

ONSOz

Bu proje, ileri kutle spektrometrik teknikler ve baglanmaya-6zgu siyalik asit esterifikasyonu
yaklagimi kullanilarak sut whey N-glikomlarinin MALDI-TOF/TOF-MS ile kapsamli analizlerini
ve slt whey proteomlarinin bolgeye-6zgli N- ve O-glikozilasyon analizlerini igermektedir.
Glikozilasyon proteinlerin islevine dogrudan etki eden &6nemli bir post-translasyonel
modifikasyondur. Sit proteinlerinde glikozilasyona ugramis proteinlerin miktari oldukca
yuksektir. Sltte bulunan serbest st oligosakkaritlerin 6nemli iglevlerinin oldugu belirlenmistir.
Son zamanlarda glikoproteinlere ait glikan yapilarinin islevini anlamaya yonelik ¢calismalarin
da sayisi artmigtir. Bu iglev ¢calismalarinin tam olarak anlasilabilmesi icin glikan yapilarinin
gucli analitik teknikler kullanilarak karakterize edilmesi gereklidir. Bu proje kapsaminda
amagclanan, yaygin olarak kullanilan sut tlrlerinin glikoproteinlerinde bulunan glikan yapilarinin
karakterize edilmesidir. Bu sayede literatirde bu konuda arzulanan boslugun doldurulmasi
hedeflenmektedir. Onemli bir besin kaynadi olarak kullanilan st tirlerinin glikozilasyon
acgisindan detayli degerlendirmesi bu calisma ile yapilmistir. Bu 6nemli c¢alismanin
gerceklesmesinde maddi destegdi nedeniyle TUBITAKa calisma grubumuz adina tesekkiir

ederiz.
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TUBITAK

OzZET

Glikozilasyon, hlicre proteomundaki en vyaygin ve O6nemli translasyon sonrasi
modifikasyonlardan biridir. Glikan yapilarinin hlcresel aktivitelerdeki islevini anlamak igin
yapilarinin aydinlatiimasi ¢ok ©onemlidir. St whey proteinlerinde gézlemlenen post-
translasyonel modifikasyonlar, proteinlerde islevsel dedisimlere sebep olmaktadir. Sit N-
glikanlarinin anti-patojenik etkiye sahip oldugu ve whey proteomundaki siyalik asit iceren
glikanlarin yeni doganlarin bagisiklik sisteminde aktif rol oynadigi vurgulanmaktadir. Sitteki
serbest oligosakkaritlerin tirleri ve rolleri hakkinda énemli bilgiler olmasina ragmen, glikanlarin
sut glikoproteinleri ile iligkili biyolojik 6zellikleri hakkinda ¢ok az sey bilinmektedir. Calismanin
ilk kisminda, whey proteinleri ¢esitli sut tirlerinden (insan, inek, manda, kegi ve esek) ekstrakte
edildi. Sonrasinda N-glikanlar, whey glikoproteinlerden enzimatik bir sitreg¢ ile salindi ve
analizleri 6ncesi baglantiya o6zgu etil-esterifikasyonu iglemine maruz birakildi. Etil-
esterifikasyona ugramis N-glikanlarin analizleri, MALDI-MS gerceklestirildi. Tespit edilen N-
glikan yapilarinin géreceli bolluklari hesaplandi. Calismada, tespit edilen whey N-glikan sayisi
insan, inek, manda, kegi ve esek tiirleri igin sirasiyla 67, 75, 71, 99 ve 66 olarak belirlendi. inek
ve manda whey N-glikan profillerinin gogunlukla ortlistiga tespit edilmistir. Kegi sttt whey N-
glikan profili en fazla heterojenligi sahip tur olarak belirlendi. Asetillenmig N-glikanlar sadece
esek siitii N-glikan profillerinde (%16.06) belirlendi. insan siitii N-glikanlarinin tiirler arasinda
en fazla fukozlanma oranina sahip oldugu tespit edildi (%62,72). N-glikozil néraminik asit
iceren N-glikan yapilari, insan whey glikoproteinleri hari¢ tim tarlerde belirlenmistir. Anne sutu
whey N-glikanlari ¢gogunlukla alfa2,6-bagli N-asetil néraminik asit tipi siyalik asit (%65,16)
iceririrken kegi whey N-glikanlarinin yliksek miktarda N-glikozil néraminik asit igeren N-
glikanlari (%28,24) sahip oldugu tespit edildi. Calismanin ikinci kismi glikoproteomik analizleri
icermektedir. ilk olarak ekstrakte edilmis whey proteinlerin proteolitik parcalanmalari tripsin
enzimi ile saglandi. Glikopeptitlerin hidrofilik etkilesim prensipli zenginlestiriimesi sonucu
baglanmaya-6zgu N- ve O-glikozilasyon analizleri gerceklestirildi. Analizler sonucunda insan
ve inek sdtinde sirasiyla 147 ve 94 adet N-glikopeptit belirlendi ve goéreceli bolluklar
hesaplandi. O-glikozilasyon analizler sonucunda insan ve inek situ whey proteinlerine ait yeni
O-glikozilasyon bdlgeleri belirlenmigtir. Ayrica, insan ve inek sitl whey glikoproteomuna ait

potansiyel O-glikozilasyon bélgeleri ¢galismada gosterilmistir.

Anahtar Kelimeler:

sut, N-glikan, whey protein, glikomik, glikoproteomik, glikozilasyon
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ABSTRACT

Glycosylation is one of the most common and important post-translational modifications in the
cell proteome. To understand the function of glycan structures in cellular activities, it is
essential to elucidate their structures. Post-translational modifications observed in milk whey
proteins cause functional changes in proteins. It is emphasized that milk N-glycans have an
anti-pathogenic effect, and glycans containing sialic acid residues in the whey proteome play
an active role in the immune system of newborns. Although there is important information about
the types and functions of free oligosaccharides in milk, little is known about the biological
properties of glycans associated with milk glycoproteins. In the first part of the study, whey
proteins were extracted from various types of milk (human, cow, buffalo, goat, and donkey).
N-glycans were then released from whey glycoproteins by an enzymatic process and
subjected to linkage-specific ethyl-esterification before analysis. Analysis of ethyl-esterified N-
glycans was performed by MALDI-MS. The relative abundances of the detected N-glycan
structures were calculated. The number of whey N-glycans detected in the study was 67, 75,
71, 99, and 66 for human, cow, buffalo, goat, and donkey species, respectively. It was
determined that cow and buffalo whey N-glycan profiles mostly overlapped. Goat milk whey N-
glycan profile was determined as the species with the most heterogeneity. Acetylated N-
glycans were detected only in donkey milk whey N-glycan profiles (16.06%). Human milk N-
glycans were found to have the highest rate of fucosylation among the species (62.72%). N-
glycan structures containing N-glycosyl neuraminic acid were determined in all species except
human whey glycoproteins. Breast milk whey N-glycans mostly had alpha2,6-linked N-acetyl
neuraminic acid type sialic acid (65.16%), while goat whey N-glycans included high amounts
of N-glycosyl neuraminic acid N-glycans (28.24%). The second part of the study consists of
glycoproteomic analyses. Firstly, proteolytic degradation of extracted whey proteins was
achieved with the trypsin enzyme. As a result of the enrichment of glycopeptides with the
principle of hydrophilic interaction, site-specific N- and O-glycosylation analyses were
performed. As a result of the results, 147 and 94 N-glycopeptides were determined in human
and cow milk, respectively, and their relative abundances were calculated. As a result of O-
glycosylation analysis, new O-glycosylation sites of human and cow milk whey proteins were
determined. In addition, potential O-glycosylation sites of human and cow's milk whey

glycoproteome were shown in the study.

Keywords:

milk, N-glycan, whey proteins, glycomics, glycoproteomics, glycosylation

vi
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1. GIRIS

Glikozilasyon canli proteomunda en sik gorulen post-translasyonel modifikasyonlardan biridir
ve glikozilasyonun hucresel aktivitelerdeki rolinin anlasilabilmesi icin glikozilasyon
bolgelerinin ve her bdlgedeki glikan birimlerinin aydinlatiimasi gereklidir. Proteinlerin birgok
iglevi yerine getirebilmesi igin bu modifikasyonu tagsimasinin gerekli oldugu bildiriimektedir.
Glikozilasyon proteinlerin 3 boyutlu yapisina dogrudan katkida bulunmaktadir. Burada
glikanlari roli olduk¢a dnemlidir. Ayrica protein-protein etkilesimlerinin gerceklesmesinde aktif
rol almaktadirlar. Bu gibi 6nemli islevlerin anlasiimasinda glikozilasyon bolgelerindeki glikan
ve glikozilasyon bdlgelerini iceren peptit birimlerinin belirlenmesi cok énemlidir.

Kitle spektrometresi glikozilasyon bdlgelerinin analizinde kullanilan en uygun tekniklerden
biridir. Hem glikan yapilarinin aydinlatimasinda hem de glikozilasyon bolgelerinin dogru bir
sekilde tespinde kullanilabilmektedir. Yumusak iyonlastirma igeren yeni nesil kutle
spektrometreleri sayesinde peptitlerin yapilari bozulmadan analiz edilebilmektedir. Ayrica,
modifikasyona ugramis peptitlerin de ylksek dogrulukta m/z dederleri elde edilebilmektedir.
Glikozilasyon bolgelerinin tayininde, peptit ve glikan sekanslarinin belirlenmesinde bu
peptitlere ait m/z dederlerinin yani sira bu molekillerin spesifik pargalanma Urinlerine ait
spektrumlarin da elde edilmesi gereklidir. Kitle spektrometresinin glikozilasyon analizlerinde
bircok avantaji bulunsa da otomatik olarak glikozilasyon bdlgelerinin tayini hentz tam
anlamiyla basarilabilmis degildir. Her gegen gun uzman kullanici olmaksizin kutle
spektrometrik verilerin degerlendirilebilecedi yeni yazihmlar gelistiriimeye calisiimaktadir. Bu
sayede glikozilasyon analizlere yonelik verimlilik artmaktadir.

Siat, protein kaynagi olarak gunlik hayatta tikettigimiz birgok besinde kullaniimaktadir.
Ozellikle bebek mamalarinda protein kaynagi olarak gesitli sit kaynaklarinin (inek, kegi)
kullanimi yaygindir. Sitte bulunan bilesenlerin birgok énemli islevi bulunmaktadir. Bunlardan
en 6nemlisi serbest sut oligosakkaritlerin almig oldugu roldir. Serbest sut oligosakkaritlerinin
yeni doganlarin sindirim sistemine dogrudan katkisinin oldugu belirlenmistir. Ozellikle
bagirsaklarda yararli bakteriler igin karbon kaynagi olarak kullaniimaktadir. Her ne kadar
serbest sut oligosakkaritler Gzerine ¢ok fazla galisma yapilmis olsa da st proteinlerine bagh
olarak bulunan kompleks oligosakkaritler yani glikanlar Gzerine yapilan galisma sayisi ¢ok
sinirhdir.  Sut glikoproteinlerine ait glikanlarin iglevlerinin anlagilmasi Uzerine yapilan
calismalarinda insan sut glikoproteinlerine ait glikanlarinin sigir sut glikoprotein glikanlari ile
kiyaslandiginda anti-patojenik etkisinin ¢ok daha yuksek oldugu belirlenmigtir. Bu tarz
c¢alismalardan elde edilen sonuglarin daha net anlagilabilmesi igin sut glikoproteinlerine ait

glikan yapilarinin guglu analitik tekniklerle analiz edilmesi gerekmektedir.
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Proje kapsaminda yaygin olarak tlketilen sut kaynaklarinin glkoproteinlerine ait glikan
birimlerinin etil-esterifikasyon yaklasimi kullanilarak karakterize edilmesi amaclanmistir.
Ayrica, anne ve inek sut glikoproteomunun hem glikozilasyon boélgeleri hem de glikan

yapilarinin detayl olarak analizlerine odaklaniimistir.
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2. LITERATUR OZETi

2.1 Glikozilasyon

Glikozilasyon canli proteinlerinde gorulen en kritik post-translasyonel modifikasyonlardan
biridir (Apweiler vd. 1999; Ohtsubo ve Marth 2006). Canlilarda glikozilasyon gortulme sikhgi
oldukga yogundur. Toplam canh proteomunun neredeyse % 50’si glikozilasyon bdlgesi
icermektedir. Glikozilasyon proteinin iglevini degistirmektedir ve glikozile proteinler bir¢ok
onemli islevi Ustlenmektedirler. Glikozilasyon surecindeki bozukluklar, cesitli hastaliklarin
olusmasina neden olmaktadir (Rudd vd. 2001; Brownlee 1995; Hakomori 1989). Protein
glikozilasyonu, canlida enzimatik sureclerle meydana gelmektedir. Oligosakkarit birimleri,
anomerik karbonlari araciligiyla serin ve treonin aminoasitlerinin hidroksil gruplarina glikozidik
olarak (O-bagh) veya asparajin aminoasidinin amit azotuna N-glikozidik bagiyla (N-bagl)
baglanmaktadir. Bnaglanmaya baglh olarak glikozilasyon turleri O-bagh ve N-bagl
glikozilasyon olarak adlandiriimaktadir (Sekil 2.1).

Glikanlar, bir glikoproteinin tim yapisini degistirebilir ve bu nedenle proteinlerin islevine
dogrudan etki gosterebilir (Varki 1993; Paulson 1989). Bir glikoproteinin hedef reseptorler
tarafindan belirlenmesi gibi 6nemli o6zellikler glikanlar sayesinde gerceklesmektedir.
Glikanlarin ayrica hiicre adhezyonu ve proteinin yari-omurlerine etkilerinin varligi gosterilmistir
(Drickamer ve Taylor 1993). Bazi glikan turlerinin hicre ici etkilesimlere katildigi bilinmektedir.
Bu duruma o6rnek olarak selektin olarak adlandirilan biyomolekdller ile glikanlar arasinda
gerceklesen etkilegsimler verilebilir. Selektin molUkulu, hedef patojen ile glikanlar vasitasiyla
etkilesir ve bakteri enfeksiyonuna karsi immun sisteme yardimci olur. Bu sayede hicre
savunmasi baglamaktadir (Lasky 1995). Bu tarz islevlerin belirlenebilmesi igin glikoproteinlere

ait glikan yapilarinin ve glikozilasyon bdlgelerinin aydinlatiimasi gereklidir.

A Fuk
ez 0-Baglh Glikanlar & 4
€ NeuAc

Galaktoz n * T A
® Mannoz

GalNAc
B GIcNAc

N-Bagh Glikanlar

Sitoplazma

Sekil 2. 1. N- ve O-bagl glikozilasyon birimlerinin gdsterimi.
Glikanlar, tek bir glikozilasyon bolgesi icerse dahi bilesen ve yapisal bakimdan farkhlik gosterir.
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Glikan biyosentezinde herhangi bir kod takip edilmedigi icin yapiyl ve glikozilasyon alanini
belirlemenin gesitli zorluklari bulunmaktadir. Glikanlarin sentezi sonucunda yapisal olarak

heterojenitenin artmasi ve izomerlerin olusmasi gdézlenmektedir.

2.2 Glikoproteomik

Glikoproteomik, proteomik calisma alani icerisinde yer alir ve yapisinda glikan igeren
proteinlerin karakterize edilerek vyapilarinin ve iglevlerinin incelendigi g¢alismalari
kapsamaktadir. Protein glikozilasyonu, cesitli enzimatik degisim streclerini icerdiginden
proteinlere baglanan oligosakkaritler oldukga heterojen bir yapiya sahip olabilmektedir.
Glikoproteomik galismalarinin temel hedefi, glikoproteinlerin glikozilasyon bélgesinin ve her
bblgede bulunan glikanlarinin yapi heterojenitesinin belirlenmesidir. Glikoproteinlerin biyolojik
islevlerinin tamamiyla anlasiimasi agisindan bu analizler oldukga 6énemlidir. Matriks-Yardimli
Lazer Desorpsiyon/iyonlasmali Katle Spektrometrisi (Matrix-Assisted Laser
Desorption/lonization-Mass ~ Spectrometry, MALDI-MS) ve Elektrosprey iyonlagsmali
(Electrospray lonization-Mass spectrometry, ESI-MS) kitle spektrometrisi yontemleri,

glikoproteomik ¢alismalar icin en uygun tekniklerdir.

Kitle spektrometrisi temelli glikoproteomik analizlerinde iki dizey bulunmaktadir. Proteinlerin
herhangi bir proteaz veya proteazlarin birlikte kullanimi sonucu proteolitik olarak pargalanmasi
sonucu olusan glikopeptitlerin analizi glikopeptit seviyesi olarak tanimlanir. Saflastiriimis
proteinlere ait glikozilasyon analizleri glikopeptit diizeyinde gergeklestiriimektedir. Glikopeptit
dizeyinde glikozilasyon bdlgelerinin konumu, glikan yapisi ve peptit dizilimi hakkinda bilgi
edinilir. Glikozilasyon bdlgelerinin dogrulanmasi igin glikopeptitlerin deglikozilasyonu iglemi
yapilmaktadir. Bu islemde PNGase F enzimi kullaniimaktadir ve iglem sonucu asaparajin
amino asiti deamidasyona maruz kalmaktadir. Bu durum yaklasik 1 Da fark yaratir. Ayrica bu
deglikozilasyon islemi eger H,*0 izotoplu suda gergeklestirilirse deamidasyon sonucu kiitle
kaymasi yaklasik 3 Da olmaktadir. Bu kdtle farkliliklari gesitli arama motorlari ve proteomik
yazihimlar ile taranip deamide olmus peptitler ve dolayisiyla glikozilasyon bolgeleri tespit
edilebilmektedir (Wuhrer vd. 2007; Geyer ve Geyer 2006a; Desaire 2013; Zaia 2010; An vd.
2009). Glikan duzeyinde ise proteine veya proteoma ait toplam glikan birimleri hakkinda bilgi
edinilmektedir. Bu agama, glikozilasyon bolgelerine ait glikan birimlerinin 6zgiun enzimler

kullanilarak ayrilmasi ve saflastiriimasi sonrasi ayrintili analizini icermektedir (Sekil 2.2).
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Sekil 2. 2. Glikoprotein analiz dizeyleri (Glikopeptit ve Glikan Duzeyi).
2.3 Glikomik

Glikomik glikan dizeyinde gerceklesen ¢alismalari igerir. Hedefi saf ya da kompleks bir rnege
ait glikanlarin toplu olarak analizidir. ilk olarak, glikanlarin kiitle spektrometrisi ile analizleri
oncesinde enzimatik veya kimyasal yollarla glikoproteinlerden uzaklastiriimasi gereklidir.
Enzimatik sure¢ ile glikanlarin uzaklagtirilmasi kimyasal surece kiyasla daha avantajlidir.
Glikoprotein denature olmaz ve analiz i¢cin daha uygun kalir. Bazi 6zgin enzimler glikanlarin
proteinlerden kopariimasi igin kullanilabilir. Endoglikozidazlar ve ekzoglikozidazlar bu hedef
dogrultusunda kullaniimaktadir. Yaygin olarak kullanilan endoglikozidazlardan biri olan
PNGase F, N-glikanlari ¢ekirdek glikan yapisinda bulunan GIcNAc ile asparajin amino asidi
arasindaki bagi kirar ve N-glikanlar enzimatik sirecle uzaklastirilir. Bu suregte glikan birimin
indirgeyici ucundaki glikozilamin grubu korunur (Geyer ve Geyer 2006b; Mechref ve Novotny
2002; Huhn vd. 2009; Hanisch vd. 2001). O-glikanlarin enzimatik olarak uzaklagtiriimasi gok
daha zordur. Sadece iki adet O-glikonaz mevcuttur ve bu enzimlerin substrata ézgunlugu
distktir. Bu nedenle, O-glikozilasyon analizleri ¢ogunlukla glikopeptit duzeyinde
gerceklestirilir. Diger yandan kimyasal sureglerle O-glikanlar uzaklastirilabilir ve analizleri kutle

spektrometrik yontemlerle gergeklestirilebilir.

Glikanlar cgesitli floresan 0Ozellikli maddeler ile indigeyici uglarindan etiketlenebilmektedir.
Reaksiyon genellikle asetik asit iceren di metil stlfoksit ¢ozlclsu igerisinde gergeklestirilir. Bu
yontemin en buylk avantaji, her glikan basina bir etiket baglandidi icin HPLC-HILIC-FLD
(Floresans) ve MALDI-MS ile yapilan analizlerde nicel bilgiler vermektedir. Literatirde

tanimlanan ¢ok sayida florofor glikanlarin analizlerinde kullaniimaktadir (Anumula 1994). En
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yogun olarak kullanilanlar 2-aminobenzamit (2-AB), 2-amino benzoik asit (2-AA), 2-
aminopiridin (2-AP), 2-aminonaftelin tristlfonik asit (ANTS) ve 1-aminopirin-3,6,8-tristlfonik
asit (APTS) floroforlaridir (Ruhaak vd. 2010). Bu yaklasimin en blylk dezavantaji analizlerde
siyalik asitlere yonelik bir izomer ayriminin mimkuin olmayisidir. Ayrica, siyalik asit birimlerinin
MALDI-MS analizlerinde reflektron modunda kararli olmamasindan dolayi nicel analizlerde

yanlis degerlendirmelere yol agcabilmektedir.

2.4 Glikanlarin Etil-Esterifikasyonu

Baglanmaya-6zgu siyalik asit birimlerinin etil esterifikasyonu, glikomik ¢alismalari kapsaminda
son zamanlarda geligtriimis ©6nemli tekniklerden biridir (Reiding vd. 2014). Reaksiyon
sonucunda a2,6 bagh siyalik asit iceren N-glikanlarin etilasyonu olusurken, a2,3- bagli siyalik
asit iceren N-glikanlarin lakton formunu vermektedir (Sekil 2.3). Burada siyalik asit iceren N-
glikan izomerlerinin reaksiyon sonucunda degigen kutle farklar (+28 Da ve -18 Da, sirasiyla
a2,6 ve 02,3 icin) ile izomer ayrimi gerceklesebilmektedir. Bu yéntem, hem N- hem de O-glikan
yapilarindaki siyalik asit birimlerine ait izomerlerin tespitinde kullaniimaktadir. Bu yontem ile
siyalik asit birimlerini daha kararli hale gelmektedir. Bu sayede, MALDI-TOF/TOF-MS
analizlerinde kaynak sonrasi bozunma (post-source decoy) olarak adlandirilan ve siyalik asit

birimlerinin kopmasi ile sonuglanan problemi azaltmaktadir.

/. 26
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Ethanol
(o]
I1h37 C .
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]
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=
('S
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Sekil 2. 3. Baglanmaya-6zgu siyalik asit birimlerinin etil esterifikasyonu yénteminin gdsterimi
(Reiding vd. 2014).

2.5 Siit Proteinleri ve Onemi

Sut, iceriginde besleyici bilesenleri iceren énemli bir biyolojik matrikstir (van Leeuwen vd.
2012). Sut yeni doganlara bircok 6nemli besin maddesini sunar. Ayrica, yeni doganlarin
bagisikhk ve sindirim sistemi gelisimine katkida bulunur (Froehlich vd. 2010). Sat

proteinlerinde gdézlemlenen post-translasyonel modifikasyonlar sit proteinlerin iglevlierinde
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dnemli roller Ustlenmektedirler. islevlerinin daha net anlasilabilmesi icin siit proteomunda
g6zlemlenen modifikasyonlarinin belirlenmesi gereklidir (Yang vd. 2017). Sat proteinleri
temelde iki 6nemli protein grubundan olusmaktadir. Bunlar kazein ve whey (stt serumu)
proteinleridir. Kazein proteinleri, as1-, as2-, B- ve k-kazein olmak Uzere doért tipten
olusmaktadir. Whey proteinleri ise B-laktoglobulin, a-laktalbimin, laktoferrin, lizozim,
immunoglobulinler ve laktoperoksidaz ve serum albimin gibi globller proteinlerden
olusmaktadir. Toplam sit proteom igerisinde glikoproteinlerin sayisi oldukga yuksektir
(Molinari vd. 2012). Sutte antimikrobiyal proteinler bulunmaktadir. Bunlara immunoglobdlinler,
laktoferrin, laktoperoksidaz ve lizozim proteinleri érnek verilebilir. St proteinlerinin molekuler
bilesimleri ¢ézUnarlUk, pithtilagsma kabiliyeti, termal denatlirasyon ve sitlin beslenme 6zellikleri
gibi islevsel 6zelliklerini degistirebilir (Ballard ve Morrow 2013). Siit, enfeksiyona karsi direnci
artirabilir ve potansiyel olarak patojen mikroorganizmalarin etkisini inhibe edebilir. Satin
antibakteriyal ve antimikrobiyal aktiviteleri, oto-immun hastaliklarinda etkili olmasi ve bagisiklik
sistemini uyarmasi fonksiyonlari sutteki whey proteinleri ile iligkili oldugu bildiriimektedir. Bu
yuzden sut whey proteinlerinin glikozilasyon profillerinin belilenmesi dnemlidir (Brumini vd.
2016). Son zamanlarda Wang ve ark. tarafindan yapilan c¢alismada st N-glikomunda
fukozlanma oraninin sitlin anti-patojenik aktivitesine dnemli bir etki yaptigi belirlenmistir. Ayni
zamanda, insan sit N-glikomunun anti-patojenik aktivitesinin sigir sitine oranla daha yuksek
oldugu belirlenmistir (Wang vd. 2017). Yapilan bir calismada ise siyalik asit iceren sit whey
glikoproteinlerinin yeni doganlara saglanan bagisiklik sisteminin bir pargasi olarak
gorulmektedir ve sutun laktasyonu boyunca siyalik asit iceren glikanlarin ve glikoproteinlerin
profilleri a-2,6 ve a-2,3 baglanmalarina 6zgu olarak degistidi belirlenmistir (Lis-Kuberka vd.
2017). Bu gibi islevlerin glikozilasyona atfedilmesi glikanlarin ve glikopeptitlerin ayrintili yapisal

karakterizasyonlarinin yapilmasinin ne derece 6nemli oldugunu gostermektedir.

St whey proteinleri Gizerine birgok proteomik calisma yapilmis olsa da post-translasyonel
modifikasyonlara hitap eden ¢ok az ¢alisma bulunmaktadir. Toplam sit proteinleri igerisinde
glikoproteinlerin orani olduk¢a yuksektir. Memelilerdeki birgok membran proteini de
glikoproteindir. Bu glikoproteinlerin bircodu ayni zamanda sutte de yaygindir. Sitlin biyo-
dizenleyici 6zelliklerinde ve sonugta sitlin beslenme kalitesinin belirlenmesinde énemli rol
oynamaktadirlar. Serbest oligosakaritlerin sutteki tipleri ve rolleri hakkinda dnemli miktarda
bilgi mevcut olmasina ragmen sut glikoproteinleri ile iligkili glikanlar, 6zellikle de biyolojik
Ozellikleri hakkinda ¢ok az sey bilinmektedir. Bu nedenle, sut N-glikanlarinin iglevlerinin tam
olarak anlasilabilmesi igin sut whey proteinlerinin glikozilasyon analizlerinin guvenilir
tekniklerle yapilmasi gerekmektedir. Ayrica yapilan son caligmalarda siyalik asit iceren sut

glikoproteinlerinin  (siyaloproteom) siyalik asit baginin tipi ile iligkilendirildigi ve st
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glikoproteinlerinin a2,3- ve a2,6-siyalilasyonunun sit olgunlasmasi ile iliskili olduguna dair

calismalar mevcuttur(Lis-Kuberka vd. 2017).

Literatirde yapilan calismalarda insan ve hayvan sit N-glikan yapilarinin karsilastirildigi
birka¢ ¢calisma bulunmaktadir. Nwosu ve ark. yapmis oldugu arastirmada HPLC-CHIP-QTOF-
MS sistemi kullanilarak insan ve sigir sitine ait whey N-glikan profilleri
karsilastiriimistir(Nwosu vd. 2012). Her ne kadar kullanilan kolonun izomer ayrimi konusunda
uygulamalari mevcut olsa da siyalik asit birimlerine ait bir izomer ayrimi c¢alismada
yapllamamistir. Bu nedenle 02,6 ve a2,3 bagh N-glikan birimlerinin ayrimi ¢aligmada s6z
konusu degildir. Bu bakimdan c¢alismanin bu tarafi eksik kalmaktadir. Benzer bir durum gene
Dong ve ark. tarafindan yapilan ¢alismada da gérilmektedir(Dong vd. 2016). Bu sonuca gore
insan ve hayvan sut whey N-glikomuna ait siyalik asitin baglanma bdlgelerine yonelik bir bilgi
yoktur. insan ve hayvanlarin siit whey N-glikan yapilarinin baglanmaya-6zgi olarak givenilir
ve hassas teknikler ile analiz edilmesi gerekmektedir. Ayni zamanda N-glikan dizeyinde
yapilan bu iki caismanin en blyuk eksikliklerinden biri de bolgeye-6zgl N- ve O-glikozilasyon
analizlerini igermemesidir. Yani N-glikan birimleri tanimlanmis fakat glikozilasyon bdlgelerine

odaklaniimamistir.
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3. MATERYAL VE METOT

3.1 Siit Whey Proteinlerinin izolasyonu

Her bir tire ait stt havuzundan 0.5 mL sit alindi ve 0.5 mL su ile seyreltildi. Sonrasinda bu
drnek 4000 rpm hizinda 30 dk. +4 °C’de santrifiij edildi. Ust kisminda kalan yag tabakasi
uzaklastirildiktan sonra sut érnekleri tekrar 1500 rpm’de +4 °C’de 1 saat santriflij edildi. Sit
drneklerinde 3 tabaka olusmasi beklenmektedir. Ust tabaka yag, orta tabakada whey
proteinleri ve serbest oligosakkaritler, alt tabakada ise kazein proteinlerini icermektedir. Orta
tabaka dikkatlice bagka bir ependorfa aktarildiktan sonra whey proteinlerinin ¢ékturilmesi igin
alinan hacmin iki kati hacimde %90’k soguk etanol ¢dzeltisi ilave edildi. -20 °C’de st drnekleri
20 dk. bekletildikten sonra whey proteinlerinin ayriimasi igin 15000 rpm’de sut 6rnekleri
santrifiij edildi. Ust kisimda kalan ve serbest oligosakkaritleri igeren ¢ozelti uzaklagtirildiktan
sonra ¢oken whey proteinleri bir santriflijli konsantrator vasitasiyla kurutuldu ve 50 pyL %2

SDS iceren ¢ozeltide yeniden ¢ozulda.

3.2 Glikoproteinlerden N-glikanlarin Eldesi

50 uL %2 SDS icinde ¢dzilen whey proteinlerinin denatirasyon islemi 90 °C’de 10 dakika
inkUbasyonlari sonrasinda gergeklestirildi. Sonrasinda ¢ozeltiye 50 yL %2 Igepal-CA630 ve
50 yL 5X PBS ilave edildi. Enzimatik deglikozilasyonun gerceklesmesi icin 2 U PNGase F

enzimi ilave edilerek 1 gece érnekler 37 °C’'de bekletildi.

3.3 N-glikanlarin Baglanmaya-Ozgii Etil Esterifikasyonu

Etiketleme islemi Reiding ve ark. tarafindan gelistirilen yontem modifiye edilerek yapildi
(Ruhaak vd. 2008). PNGase F enzimine maruz birakilmis siit whey glikoroteinleri ¢cézeltisinden
2 uL alindiktan sonra bu ¢ozeltiye 10 pL 1-etil-3-(3-dimetilaminopropil)karbodiimid hidroklorur
(0.5M etanol igerisinde hazirlanan, EDC) ve 10 uL hidroksi benzotriazol monohidrat (0.5M
etanol igerisinde hazirlanan, HOBt) ¢ozeltileri ilave edildi. Sonrasinda bu ¢ézelti 60 °C’de 1
saat inkibe edildi. Son c¢o6zeltiye 20 uL asetonitril ilave edilip -20 °C’de 10 dakika

esterifikasyona maruz kalmis glikanlarin saflastiriimasi éncesi bekletildi.
3.4 N-glikanlarin Saflastiriimasi

Saflastirma amaciyla pamuk igeren ev yapimi pipet ucu kullanildi(Selman vd. 2011). Pamuk
lifleri (3 mm uzunlukta) 100 uL’lik pipet ucuna yerlestirildi. Sonrasinda ayri bir ependorfa etil
esterifikasyona maruz kalmis érnek yiikleme g¢dzeltisi alindi. Onceden hazirlanan pamuk
iceren pipet ucu sirasiyla 6nce 100 pL deiyonize su ve 100 puL % 85 asetonitril ile yikandi.

Sonrasinda hazirlanan yukleme ¢ozeltisi pamuk iceren pipet ucundan en az 20 kez gegirildi.

9
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Bu asamadan sonra tuz ve diger solvent artiklarinin giderilmesi i¢in pipet ucu 3 kez % 85/14/1,

v/vlv, asetonitril/su/trifloro asetik asit ¢ozeltisi ile ve 3 kez % 85 asetonitril ile yikandi. Elisyon

10 uL su ile gergeklestirildi.

3.5 MALDI-(TOF)(/TOF)-MS Analizleri

Elisyon ¢ozeltisininin 5 yL’si MTP 384 Anchor Plate’e damlatilarak kurutuldu. Bu asamadan
sonra hacimce 1/1 oraninda asetonitril/1 mM NaOH igerisinde hazirlanmis 5 mg Super DHB
matriksi (w:w, 9:1, 2-5 dihidroksi benzoik asit:2-hidroksi-5-methoksi benzoik asit) ¢ozeltisinden
1 gL alinarak bu spotun Uzerine ilave edildi. Kristallesme olusuncaya kadar bekletildikten sonra
MALDI kitle spektrometrisi ile analizler, Bruker rapifleX™ MALDI Tissuetyper™ (Almanya,
Bremen) cihaz ile gergeklestirildi. Analizler pozitif iyonlagsmada reflektron modunda en az
10000 laser atigi toplanarak gergeklestirildi. Her analiz oncesi Bruker rapifleX™ MALDI
Tissuetyper™ kiitle spektrometrisi bir peptit karisimi ile kiitle kalibrasyonu gergeklestirildi. 25
kV hizlandirma voltaji uygulanarak 1000-4000 katle arahiginda kuatle spektrumlar elde
edilmistir. Tespit edilen N-glikanlarinin yapi dogrulamalarini gergeklestirmek amaciyla LIFT

modunda MS/MS spektrumlari elde edilmigtir.

3.6 MALDI-(TOF)(/TOF)-MS Veri Analizleri

Tespit edilen her bir N-glikan kutlesinin alan bilgisine bagl olarak her bir tir icin whey
glikomunda tespit edilen N-glikanlarin géreceli bolluklari hesaplanmistir. Bu amacla tespit
edilen N-glikanlarinin alanlarinin spektrumlardan izolasyonu igin python dilinde yazilmis bir
yazilim olan MassyTools programi kullaniimigtir (Jansen et al., 2015). Spektrumlar program
icin uygun formata donUstiruldikten sonra (.xy) yazilima N-glikan bilgileri, kitle kalibrasyon
bilgileri ve ekstraksiyon kriterleri tanitilmigtir. Bu bilgiler tablolarda belirtiimektedir. Yazilim
otamatik olarak N-glikan piklerin altinda kalan alanlari dikkate alarak her bir N-glikanin géreceli
bollugunu hesaplamistir. Sonrasinda veriler Graphpad Prism vyazilimi kullanarak

gorsellestirilmistir.

3.7 Glikoproteomik Deneyler igin Siit Proteinlerinin Ekstraksiyonu

Sut proteinleri kloroform/merthanol ekstraksiyon yontemi kullanarak ekstrakte edildi. Anne ve
sigir sttiinden 100 yL alnarak sirasiyla 100 pL kloroform, 300 uL su ve 400 yL metanol ile
karistirildi. Sonrasinda 6rnekler 14000 rcf hizinda 5 dk. santriflj edildi. Protein peleti Gzerindeki
stipernatant uzaklastirildi ve érneklere 400 puL metanol ilave edildi. Ornekler tekrar 14000 rcf'te
10 dakika santrifujj edildi. Dipte olusan ¢okelti bir vakum konsantrator ile 5 dakika kurutuldu.

3.8 Proteinlerin Miktarlanmasi

10
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Kloroform/metanol ydntemi ile ekstrakte edilen proteinler 100 uL 8M ure ile ¢ézildi. Ornekler
iyice vortekslendikten sonra 20 kat seyreltildi ve BCA assay protokoliine uygun olarak BCA
reaktifi ile karistirildi. Ornekler 37 °C’de 30 dk. inkiibe edildi. Sonrasinda spektrofotometrik
yontem ile orneklerin absorbanslari belirlendi ve konsantransyonlari yazilim vasitasiyla

hesaplandi.
3.9 Proteinlerin Proteolitik Par¢galanmasi

ilk olarak 600 pg st proteini anne ve inek siitiinden alinarak 8M re ile esit konsantransyonlara
getirildi. Sonrasinda di-sulfid baglarinin indirgenmesi igin son kansantransyonu 10 mM DTT
olacak sekilde 100 mM DTT’den drneklere ilave edildi ve tim érnekler 37 °C’de bir saat inklbe
edildi. Alkilasyon islemi, 200 mM IAA stok c¢ozeltisi kullanilarak 6rneklerin  son
konsantransyonu 20 mM IAA olacak sekilde gerceklestirildi. Bu islem igin drnekler, karanhkta
ve oda sicakliginda 20 dakika bekletildi. Sonrasinda son konsantrasyonu 5 mM DTT olacak
sekilde 100 mM DTT’den tium orneklere ilave edildi ve 6rnekler oda sicakliginda 10 dakika
inkiibe edildi. Ure konsantransyonu 25 mM amonyum bikarbonat (ABC) ile 1 Mye
seyreltildikten sonra érneklere 1:30 (w:w, enzim:protein) oraninda tripsin enzimi ilave edildi.

Sonrasinda ornekler 16 saat 37 °C’de inkibe edildi.
3.10 Glikopeptitlerin Zenginlestirilmesi

Zenginlestirme islemi 6ncesi dérneklerden tuz giderimi islemi yapildi. Bu igslem 100 mg C18
sorbenti iceren kati faz ekstraksiyon iglemi ile yaygin olarak kullanilan tuz giderimi yontemi
takip edilerek gerceklestirildi. Ornekler hizli vakum konsantratér ile kurutulduktan sonra
hidrofilik etiklesim prensibine (HILIC) dayali zenginlestirme igin uygun tamponda (250 pL,
ACN/SU/TFA, 85/14/1) yeniden ¢ozuldu. HILIC sorbenti olarak pamuk igeren bir pipet ucu
hazirlandi. Bu islem icin 1 mL kapasiteli pipet ucu kullaniimistir. Pamuk ince bir igne yardimi
ile pipet ucunun dip kismina yerlestirildi. Sonrasinda pipet ucu islem dncesinde 3 kez 0.25 mL
su ve 3 kez 85/14/1 ACN/Su/TFA ile yikandi. Ornekler pipet ucuna 15 kez gekip birakildiktan
sonra son kez cekilip 5 dk. inklibe edildi. Sonrasinda pamuk igeren pipet uglari sirasiyla 5 kez
85/14/1 ACN/SU/TFA ve 5 kez 85/15, ACN/Su ile yikandi. Glikopeptitlerin eliisyonu 0.25 mL
29/70/1, ACN/SU/TFA ile érnekler en az 10 kez ¢ek birak yapilarak gerceklestirildi. Ornekler
iki esit hacme bolindikten sonra hizli vakum konsantratér ile kurutuldu. 1. fraksiyon dogrudan
glikopeptit analizlerinde 2. fraksiyon ise glikopeptitlerin deglikozilasyonu sonrasinda

deamidasyona ugramis peptitlerin kitle spektrometrik analizlerinde kullanildi.

3.11 Glikopeptitlerin Deglikozilasyonu
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Zenginlestirme islem sonucunda elde edilen 2. fraksiyon 0.5 U PNGase F enzimi iceren 100
ML 25 mM ABC icinde ¢6zindli ve 37 °C’de bir gece inkibe edilerek deglikozilasyon islemi
gerceklestirildi. Sonrasinda 6rnekler hizli vakum konsantronsyununda kurutulduktan sonra

%0,1 formik asit icerecek sekilde hazirlandi ve kitle spektrometrik analizleri nLC-ESI-
ORBITRAP-MS/MS sistemi ile gerceklestirildi.

3.12 nLC-ESI-ORBITRAP-MS/MS Analizleri

Ornekler, Ultimate 3000 RSLCnano sivi kromatografisi sistemine (Dionex/Thermo Scientific)
entegre Q-Exactive Plus (ORBITRAP) kitle spektrometresi (Thermo Scientific) ile analiz edildi.
Kromatografik ayirma sisteminde Acclaim PepMap 100 tuzak kolonunun (100 ym x 2cm,
parcacik boyutu 5pum, Dionex/Thermo Scientific) ve C18 EASY nano ayirma kolonu
(75 pm x 50 cm, parcacik boyutu 2 ym, Dionex/Thermo Scientific) kullaniimistir. Hareketli faz
olarak A) (%0,1 Formik Asit ¢bzeltisi) ve B) (%0,1’lik formik asit ¢dzeltisi iceren %80 ACN)
¢dzlculeri gradient elUsyon olarak kullanildi. Gradient eliisyonda B ¢dzlcusinin %3’ten
%40’a lineer olarak 120 dakikada ulagsmasi seklinde programlandi. nLC-Q-Exactive Plus
analizlerinde tam kuatle spektrumlari 350-2000 m/z arasinda alindi ve Top 5 maksimum
baslangi¢ iyonunun secimi ile gerceklestirildi. AGC hedefi full MS modunda ve 70000 kiitle
ayiricthginda 1*106, MS/MS modunda ise 2105 olarak ayarlandi. Glikopeptit analizlerinde
basamakl parcalama yontemi kullanilarak MS/MS spektrumlari toplandi. sHCD degerleri
sirasiyla 10, 20 ve 30 olarak ayarlandi. Ayrica, sprey voltaji 2.4 kV, kapiler sicakligi 250 °C

ayarlanarak analizler gergeklestirildi.
3.13 nLC-ESI-ORBITRAP-MS/MS Veri Analizleri

Glikopeptitlerin zenginlestiriimesi sonrasinda kitle spektrometrik analizler sonrasinda elde
edilen veriler MSFragger yazilimi kullanarak islenmistir(Polasky vd. 2020). Burada yazilimin
glikopeptit analizlerinde kullandigi akis semasi (glyco-N-LFQ) takip edilmistir. Bu akis
samasinda glikopeptitlerin tespitinin yani sira etiketsiz miktarlamasini da yapilabilmektedir.
Protein veri tabani olarak daha énce calismalardan elde edilen verilere gore anne ve inek
sutlne ait proteinleri iceren veri tabanlari kullaniimigtir. MSFragger arama motorunda peptit
ve fragment kutle teloranslari 20 ppm olarak yazilima tanitilmistir. Enzim olarak tripsin enzimi
segilmistir. MS1 dizeyinde miktarlama igin MaxLFQ yontemi segilmigstir. Kitle toleransi 10
pmm, allkkonma zamani olarak 0.4 dk. olarak ayarlanmistir. Veriler Microsoft Excel ile agilip
dizenlenmigtir. N-glikopeptitlerine ait MS/MS spektrumlarinin goérsellestiriimesi igin PDV
yazilimi kullanilmigtir(Li vd. 2019).

O-glikozilasyon analizlerinde Byonic (Protein Metrics, USA) yazilimi kullanilmistir. Burada

insan proteomunda yaygin olarak goézlemlenen O-glikanlar listeye dahil edilmigtir. Tripsin
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enzim olarak secilmistir. MS1 kitle toleransi olarak 10 ppm, MS2 kiitle toleransi olarak 0.05
Da alinmistir. Glikopeptitlere ait oksonyum iyonlarin filtrelemesi icin temel oksonyum iyon
pikleri yazihma tanitiimistir. Elde edilen sonuglar manuel olarak kontrol edildikten sonra
potansiyel O-glikopeptitler listelenmistir.
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4. BULGULAR VE TARTISMA

4.1 Anne Sutu Whey N-glikomunun Analizi

Anne sutu N-glikanlarinin analizi deneysel kisimda belirtildigi gibi gerceklestirildi. Yapilan
¢alismalarda anne sata icin sekil 4.1 de gosterilen spektrum elde edilmigstir. Tespit edilen pikler
degerlendirildiginde N-glikan gekirdek yapisina uygun olmayan piklerin varligi belirlendi. N-
glikanlar icin Hex3HexNAc2 (Hex: hekzos; HexNAc: N- asetil hekzos amin) genel g¢ekirdek
yapisidir. Glikanlar bu yapidan dallanarak farkl tiplerde olusmaktadir. Bu durum insan suti
serbest oligosakkaritlerinin yeterince whey proteinlerinden ayrilamadigini géstermistir. Nitekim
anne sutu serbest oligosakkarit yapilarinin sit igindeki konsantransyonu 12-14 g/L oldugu
belirtiimektedir(Coppa vd. 1999). Bu siit tipleri icerisinde en yluksek miktara sahip serbest st
oliogosakkarit profilidir. Bu durumun giderilmesi amaciyla whey proteinleri %90 etanol iceren
¢ozelti ile en az 5 kez yikandi ve yeniden analiz edildi. Yapilan analizlerde serbest sut
oligosakkaritlerin proteinlerden ayriimasi saglanamamistir. Ayrica, proteinler %2 SDS ile
¢ozuldikten sonra 30 kDa cut-off (proteinlerin molekil agirlarina gére ayirabilecek membranlar
iceren tuplerdir) icerisine konuldu ve 2 kez %2 SDS ile proteinler yikandi. Sonrasinda proteinler

cut-off lardan ekstrakte edilip analizleri belirlenen yéntemle gergeklestirildi. Bu durumda da
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serbest st oligosakkaritlerin uzaklasmamasi saglanamamistir. Bu durum whey proteinleri ile

serbest sit oligasakkaritleri arasinda kivvetli etkilesimin oldugunu bize géstermektedir.
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Sekil 4. 1. Anne suti whey N-glikom MALDI-MS spektrumu.*: Serbest sit oligosakkarit
pikleridir. mavi kare:N-Asetil glukoz amin; sari kare: N-asetil galaktoz amin; yesil daire:
mannoz; sari daire: galaktoz; saga yatik elmas: a2,6bagli N-asetil néraminikasit; sola yatik
elmas: a2,3 bagl N-asetil néraminik asit

Anne sutu serbest st oligosakkarit piklerini tam olarak tespit etmek amaciyla whey
proteinlerinin ekstraksiyonu sirasinda Ust fazda kalan kisim (sipernatant) kurutuldu ve 10 pL
suda tekrar ¢ozilmustur. Deglikozilasyon agsamasi yapilmaksizin bu érnekten 2 pL alinarak
etil esterifikasyon islemi yapilmistir. Saflagtirma sonucunda elde edilen ¢ozelti MALDI-MS ile
analiz edilmistir. Sekil 4.2.°de bu analiz sonucunda elde edilen bir spektrum goértlmektedir.
Burada tespit edilen piklerden whey N-glikomunda bulununlar kitle pikleri kiyaslanarak girisim

yapan serbest st oligosakkarit profiline ait pikler net olarak belirlenmistir.
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Sekil 4. 2. Anne sutlu serbest sut oligosakkarit MALDI-MS profili.

Calismada tespit edilen pikler teker teker degerlendirilerek tablolastiriimistir. Anne sitlne ait
belirlenen pikler tablo Tablo Ek'1 de gorilmektedir. Ayni zamanda yapi dogrulamalari igin
LIFT(MS/MS) spektrumlari elde edilmistir. Spektrumlardan elde edilen pargalanma urUnleri
glycoworkbench programina aktarilarak MS1 dizeyinde belirlenen potansiyel yapinin teorik
parcalanma Urlnleri ile kiyaslanmistir ve tabloda MS/MS piklerine ait eslesmis kutleler
gOsterilmistir. Sonug olarak anne sutl whey N-glikomuna ait 67 N-glikan tipi belirlenmistir. Bu

glikanlarin 14 tanesine ait MS/MS spektrumu yapi dogrulamalari igin elde edilmistir.
4.1.1 Anne Siitii Whey N-glikomunun Goreceli Bolluklari

Tablo Ek1’de belirlenen her bir N-glikan yapisinin spektrumda belirlenen alani MassyTools
yazilimina tanitilarak ekstrakte edilmistir. Ekstraksiyon sonrasinda her bir N-glikanin goreceli
bollugu belirlenmistir. Tablo 2.1’de 3 tekerrurli islemden elde edilmis anne sitl N-glikanlarinin

goreceli bolluklarr verilmigtir.

Tablo 4. 1. Anne sutd N-glikanlarinin ortalama goreceli bolluklari. Tabloda 3 tekrara ait
standart sapma (Std. Dev) ve ylizde goéreceli standart sapma (% RSD) degerleri veriimektedir.

Avg. Rel.| Std.
N-glycan Abn. % Dev. RSD%
1* H4N2 1.33 0.32 24.26
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2* H3N3 0.54 0.17 32.12
3* H5N2 1.13 0.08 6.92
4 H3N3F1 0.51 0.11 20.82
5 H6N2 1.29 0.24 18.34
6 H4N3F1 0.80 0.14 17.26
7 H5N3 1.16 0.14 11.80
8 H3N4F1 0.82 0.13 16.29
9 H4N4 0.78 0.16 20.48
10 H3N5 1.28 0.18 14.41
11 H7N2 1.08 0.21 19.85
12* | H5N3F1 3.33 0.53 16.03
13* |H4N3E1l 1.06 0.22 21.02
14* |H6N3 0.88 0.12 13.28
15* | H4N4F1 0.92 0.11 12.39
16 H5N4 0.90 0.11 12.26
17 H3N5F1 2.89 0.07 2.50
18 H4ANS 1.66 0.07 4.31
19* | HSN3L1 1.10 0.14 12.79
20 H8N2 1.15 0.19 16.96
21 H4N3F1E1l 1.05 0.12 11.15
22* |H5N3E1 1.25 0.12 9.90
23 H5N4F1 1.72 0.04 2.15
24 H4N4E1 0.99 0.09 9.06
25* | H6N4 1.33 0.10 7.18
26* | H4NSF1 2.60 0.05 1.88
27 H5N5 0.97 0.05 5.66
28 HION2 1.26 0.14 11.02
29* |H6N3E1 1.12 0.07 6.38
30 H4N4F1E1 1.23 0.04 3.33
31 H5N4E1 2.25 0.26 11.78
32 H5NSF1 1.20 0.06 5.40
33 H4ANSE1 1.08 0.04 3.86
34 H5N4F1E1 11.77 2.52 21.44
35 H4NSF1E1 1.56 0.09 5.97
36 H5NSE1 1.42 0.32 22.63
37 H5N4E1L1 1.37 0.03 1.93
38 H5N4F2E1 7.83 1.81 23.12
39 H5N4E2 1.95 0.27 13.74
40 H5N5F1E1 191 0.18 9.28
41 H6NSE1 1.23 0.06 4.68
42 H5N4F1E1L1 |1.23 0.05 4.05
43 H4N7E1 1.23 0.05 4.32
44 H5N4F1E2 4.34 1.20 27.62
45 H6NSF1E1 1.56 0.13 8.25
46 H5NSE2 1.20 0.22 18.20
47 HG6NSL2 0.93 0.11 12.11
48 HO6NS5F2E1 1.97 0.33 16.66
49 H5NS5F1E2 0.97 0.07 7.46
50 H6NSE2 0.86 0.12 13.48
51 H6NSF3E1 1.71 0.24 14.13
52* |H7NSF2E1 0.85 0.10 12.15
53 HO6NSF1E2 0.83 0.12 14.20
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54* | H8NG6F2 0.79 0.15 18.55
55 H6NSF4E1 0.90 0.12 12.89
56 HO6NSE2L1 0.77 0.14 18.00
57 H6NSE3 0.73 0.16 21.49
58 H7NG6F2E1 0.81 0.13 15.48
59 H6NSF3E1L1 |0.70 0.17 23.62
60 H6NSF1E2L1 |0.70 0.15 21.43
61 HG6NSF3E2 0.69 0.15 22.20
62 H6NSF1E3 0.69 0.17 24.29
63 H7NGF3E1 0.77 0.13 16.34
64 H6NSF2E2L1 | 0.67 0.16 24.21
65 H7NGF4E1 0.85 0.20 23.04
66 H8N7F2E1 0.79 0.21 26.80
67 H7NGF3E2 0.78 0.21 26.97

Elde edilen sonuglara gére anne sitl whey N-glikomunda en bol miktarda bulunan N-glikan
tipinin iki antenli ve a2,6 bagli N-asetil néraminik asit igeren tipte oldugu belirlendi (HSN4F1E1,
11.77 %). Bu yapiya bir fukoz daha eklenmis glikan tipi (HSN4F2E1, 7.83%), ikinci en bol
bulunan glikan tipi olarak belirlendi. MALDI-MS analizlerinde N-glikan yapilari ile ayni m/z’ye
sahip serbest sut oligosakkarit yapilarinin girisimlerinin tablo incelendiginde dusuk oldugu,

goreceli bolluklarinin ortisen turlerde dusuk olmasindan kaynakli olarak soylenebilir.

4.2 inek Siitii Whey N-glikomunun Analizi

Yapilan ¢alismalarda inek suttine ait 75 adet N-glikan yapisi tespit edilmistir (Sekil 4.3). Anne
sutd ile kiyaslandiginda inek sitlinde bulunan serbest sit oligosakkarit miktarinin disik
olmasi nedeniyle sadece glikoproteinlere ait N-glikan yapilari spektrumda gozlenmigtir. Tespit
edilen N-glikanlarin katle bilgilerini iceren liste Tablo Ek2’de sunulmustur. Yapilan MALDI-MS
analizlerinde 19 adet N-glikan yapisinin MS/MS duzeyinde dogrulamasi yapilmigtir. Tablo
Ek2’de belirlenen N-glikanlara ait teorik pargalanma Urlnleri ile o6rtisen MS/MS pikleri

verilmektedir.
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Sekil 4. 3. inek siitl whey N-glikom MALDI-MS spektrumu. mavi kare:N-Asetil glukoz amin;
sarl kare: N-asetil galaktoz amin; yesil daire: mannoz; sari daire: galaktoz; saga yatik elmas:
a2,6bagli N-asetil nGraminikasit; sola yatik elmas: a2,3 bagli N-asetil nGraminik asit.

4.2.1 inek Siitii Whey N-glikomunun Géreceli Bolluklari

Tespit edilen her bir N-glikan yapisinin géreceli bolluklari, ydntem kisminda anlatildigi gibi
gerceklestirildi. Tablo 2.2.’de tespit edilen her bir N-glikanin goreceli bolluklari veriimektedir.
Analizler sonucunda inek suti whey N-glikomunda en bol miktarda ylksek mannoz tipli
glikanlarin oldugu belirlendi (H8N2, %4.55; HON2, %3.47). Bu N-glikanlari karmasik tipte olan
ve 02,6 bagl N-asetil néraminik asit igeren iki antenli glikan izlemektedir (HSN4F1E1, %3.37).
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Tablo 4. 2. inek sit N-glikanlarinin ortalama géreceli bolluklari. Tabloda 3 tekrara ait standart
sapma (Std. Dev) ve yluzde goreceli standart sapma (% RSD) degerleri veriimektedir.

Avg.

Rel. Std.

Abn. % |Dev. RSD%
1 H4N2 0.53 0.17 32.10
2 H3N3 0.58 0.19 33.27
3 H5N2 1.05 0.03 2.40
4 H3N3F1 0.55 0.17 30.99
5 H4AN3 0.59 0.17 28.37
6 H3N4 0.86 0.22 25.59
7 HG6N2 1.86 0.18 9.79
8 H4N3F1 0.84 0.20 24.19
9 H5N3 0.98 0.14 14.51
10 H3N4F1 0.85 0.17 19.89
11 H4N4 1.23 0.01 0.90
12 H3N5 0.82 0.19 23.05
13 H7N2 2.07 0.30 14.68
14 H5N3F1 1.06 0.12 11.41
15 HG6N3 1.39 0.06 4.57
16 H4N4F1 131 0.04 2.83
17 H5N4 2.53 0.63 24.97
18 H3N5F1 0.87 0.15 17.60
19 HANS 1.57 0.10 6.36
20 H8N2 4.55 1.23 26.94
21 H6N3F1 1.09 0.11 9.73
22 H5N3E1 1.01 0.13 12.57
23 H5N4F1 2.33 0.54 23.28
24 HAN4E1 1.03 0.11 10.77
25 H6N4 1.20 0.03 2.66
26 H4N5SF1 1.97 0.20 10.36
27 H5N5 1.05 0.09 8.11
28 H3NG6F1 2.20 0.21 9.76
29 HIN2 3.47 0.98 28.32
30 H6N3E1 1.23 0.01 1.07
31 H5N4F2 0.93 0.10 11.26
32 HAN4F1E1 1.09 0.11 10.04
33 H5N4E1 2.08 0.26 12.41
34 H5N4Gel 1.11 0.07 5.88
35 H5N5F1 0.98 0.08 7.88
36 H4ANSE1 1.60 0.07 4.62
37 HANGF1 0.91 0.13 14.88
38 H3NGE1 1.15 0.07 5.98
39 H5N4F1Gl1 0.84 0.14 16.40
40 H4AN7 1.00 0.11 10.57
41 H5N4F1E1 3.37 0.51 15.17
42 H5N4F1Gel 1.27 0.13 10.26
43 HANSF1E1 3.17 0.37 11.58
44 H5N5E1 1.21 0.13 10.51
45 H3N6F1E1 1.82 0.14 7.42
46 HAN7F1 1.46 0.01 0.86
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47 H5N4F2E1 1.10 0.15 13.76
48 H5N4GelGl1 1.10 0.12 10.56
49 H5N4E2 1.09 0.12 11.04
50 H6N5GI1 1.09 0.11 10.39
51 H5N5F1E1 1.19 0.09 7.44
52 H5N4Ge2 1.14 0.10 8.55
53 H6NSE1 1.59 0.06 4.06
54 H3NG6F2E1 1.03 0.15 14.26
55 HANGF1E1l 1.01 0.15 14.64
56 H5NGE1 1.36 0.05 3.36
57 H5N4F1E1L1 1.00 0.16 15.73
58 HAN7E1 1.05 0.13 12.44
59 H5N4F1GelGIl1 |1.04 0.10 9.69
60 H5N4F1E2 1.09 0.12 11.14
61 H5NG6F1L1 1.04 0.14 13.79
62 HG6N5F1E1 2.52 0.34 13.54
63 H6NSF1Gel 1.04 0.11 10.19
64 H5NG6F1E1 2.19 0.21 9.42
65 H4AN7F1E1l 1.36 0.03 1.97
66 H5NSF1 0.96 0.13 13.14
67 HE6NGF1E1 0.84 0.15 18.26
68 H7NGE1 1.12 0.04 3.92
69 HENSF1E2 0.81 0.17 21.17
70 H7N6F1E1 1.40 0.06 4.23
71 H7N6F1Gel 0.82 0.15 18.10
72 HEN7F1E1 1.04 0.09 8.92
73 H7N7E1 0.79 0.17 21.55
74 H5NS8F1E1 0.80 0.17 21.00
75 H7N6F2E1 0.72 0.19 25.89

4.3 Manda Sutu Whey N-glikomunun Analizi

Manda sutune ait 71 adet N-glikan yapisi tespit edilmigtir (Sekil 2.3). Tespit edilen N-glikanlarin
kitle bilgilerini iceren liste Tablo Ek3’de sunulmustur. Yapilan MALDI-MS analizlerinde 15 adet
N-glikan yapisinin MS/MS dlzeyinde dogrulamasi yapilmistir. Tablo Ek3'de belirlenen N-

glikanlara ait teorik pargcalanma Urlnleri ile drtisen MS/MS pikleri verilmektedir.
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Sekil 4. 4. Manda sutu whey N-glikom MALDI-MS spektrumu. mavi kare:N-Asetil glukoz amin;
sarl kare: N-asetil galaktoz amin; yesil daire: mannoz; sari daire: galaktoz; saga yatik elmas:
a2,6bagli N-asetil néraminikasit; sola yatik elmas: a2,3 bagli N-asetil nGraminikasit.

4.3.1 Manda Siti Whey N-glikomunun Goreceli Bolluklari

Tablo 4.3.’de tespit edilen her bir N-glikanin goreceli bolluklari verilmektedir. Analizler
sonucunda manda suti whey N-glikomunda en bol miktarda inek suttiinde oldugu gibi yuksek
mannoz tipli glikanlarin oldugu belirlendi (HON2, %6.20; H8N2, %3,87). Bu N-glikanlari
karmasik tipte olan ve 02,6 bagl N-asetil nOraminik asit iceren iki antenli glikan izlemektedir
(H5N4F1E1, %3.54). Manda sutlu N-glikan tipleri ve gdreceli bolluklari inek sutl whey N-
glikomu ile kiyaslandiginda gogunlukla 6rtusmektedir.
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Tablo 4. 3. Manda sitli N-glikanlarinin ortalama goreceli bolluklari. Tabloda 3 tekrara ait
standart sapma (Std. Dev) ve ylzde géreceli standart sapma (% RSD) degerleri veriimektedir.

Avg.

Rel. Std.

Abn. Dev. RSD%
1|H4N2 0.84 0.05 6.52
2| H3N3 0.64 0.10 15.49
3 |H5N2 1.15 0.07 6.50
4| HAN3 0.59 0.09 14.53
5|H3N4 0.89 0.10 11.21
6 | HGN2 2.18 0.05 2.17
7| HAN3F1 0.88 0.13 14.33
8| H5N3 0.85 0.11 12.92
9| H3N4F1 0.99 0.04 3.90
10 |H4N4 1.12 0.04 3.49
11 |H7N2 2.43 0.07 2.79
12 |H5N3F1 1.04 0.11 10.57
13| H6N3 1.02 0.11 10.49
14 | H4N4F1 1.23 0.01 1.18
15| H5N4 1.63 0.19 11.79
16 | H3N5SF1 0.87 0.08 8.87
17 |H4AN5 1.02 0.05 5.02
18 |H8N2 3.87 0.05 1.37
19| HEN3F1 1.11 0.11 10.17
20| H5N3E1 1.01 0.09 8.48
21| H5N4F1 2.15 0.10 4.64
22 |HAN4E1 1.09 0.06 5.68
23| H6N4 1.04 0.06 5.59
24| HANSF1 2.08 0.12 5.70
25 |H5N5 1.04 0.03 2.68
26 | H3NG6F1 2.17 0.21 9.81
27 | HON2 6.20 0.15 2.47
28 |HE6N3EL1 1.08 0.05 4.19
29 |H5N4F2 0.99 0.08 7.68
30| HAN4F1E1 1.21 0.03 2.38
31| H5N4E1 1.45 0.04 2.52
32 |H5N4Gel 1.07 0.04 4.03
33| H5N5F1 1.03 0.04 4.09
34| HANSE1 1.00 0.05 5.19
35 |H3N6EL1 1.03 0.05 4.77
36 | HBN3F1E1 1.32 0.02 1.81
37 | H5N4F1E1 3.54 0.41 11.67
38 |H5N4F1Gel 1.16 0.07 6.06
39 |HANSF1E1 2.46 0.28 11.19
40 | HBN5F1 1.58 0.05 3.45
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41 | HS5NSE1 1.11 0.03 2.70
42 |H3NG6F1E1 2.10 0.29 13.75
43 | HS5SN6F1 151 0.07 4.54
44 | HANGE1 1.07 0.03 2.67
45 | HAN7F1 1.67 0.06 3.61
46 | HSN4F2E1 1.24 0.04 3.29
47 | HSN4E2 1.39 0.12 8.29
48 | HBN5GI1 1.50 0.16 10.51
49 | HS5NSF1E1 1.26 0.06 4.43
50 | H5N4Ge2 1.23 0.06 5.26
51 | H6N5SE1 1.16 0.04 3.34
52 | H3NG6F2E1 111 0.04 3.83
53 | HANGF1E1 1.09 0.06 5.66
54 | H5N4F1E1L1 1.05 0.07 6.40
55| H5N4F1E2 1.22 0.03 2.30
56 | HSN6F1L1 1.12 0.04 3.61
57 | HGN5F1E1 3.40 0.27 7.83
58 | HGNSF1Gel 111 0.01 1.10
59 | H5NG6F1E1 2.13 0.14 6.64
60 | HGNG6E1 1.06 0.03 2.76
61| HAN7F1E1 1.67 0.11 6.41
62 | H3NSF1E1 1.09 0.02 2.02
63 | HSN8F1 0.96 0.05 5.60
64 | H7NG6E1 0.87 0.06 6.88
65 | HGNSF1E2 0.83 0.07 8.87
66 | H7NG6F1E1 1.84 0.17 9.07
67 | H7TN6F1Gel 0.85 0.04 4.65
68 | HGN7F1E1 0.97 0.05 4.83
69 | H7N7E1 0.79 0.07 8.42
70| H5N8F1E1 0.79 0.07 8.54
71| H7N6F2E1 0.76 0.07 8.78

4.4 Kegi Suti Whey N-glikomunun Analizi

Keci sutune ait 99 adet N-glikan yapisi tespit edilmistir (Sekil 4.4). Tespit edilen N-glikanlarin
kitle bilgilerini iceren liste Tablo Ek4’de sunulmustur. Yapilan MALDI-MS analizlerinde 29 adet
N-glikan yapisinin MS/MS dlzeyinde dogrulamasi yapilmistir. Tablo Ek4’de belirlenen N-
glikanlara ait teorik pargalanma Uranleri ile 6rtisen MS/MS pikleri verilmektedir. Glikan tipi ve

cesitliligi agisindan en fazla gesitlilik keci stttinde belirlenmistir.
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tik elmas:

a2,6bagli N-asetil nGraminikasit; sola yatik elmas: a2,3 bagli N-asetil nGraminik asit.

; saga ya

karmasik tipte N-glikanlarin ylksek oranda bulundugu

,87; HBNS5F1Ge1, %4,08). Bu N-glikan tiplerini iki adet 02,6
25

Tablo 4.4’de tespit edilen her bir N-glikanin goéreceli bolluklari veriimektedir. Analizler
bagli N-glikozil néramonik asit iceren H5SN4Ge2 (%2,74) tipi izlemektedir.

Sekil 4. 5. Kegi sutd whey N-glikom MALDI-MS spektrumu. mavi kare:N-Asetil glukoz amin;
sonucunda en bol miktardan bulunan N-glikan tipleri a2,6 bagl N-glikozil nGramdnik asit iceren

sarl kare: N-asetil galaktoz amin; yesil daire: mannoz; sari daire: galaktoz

4.4.1 Kegi Siitii Whey N-glikomunun Goreceli Bolluklari

ve sirasiyla iki ve U¢ antenli
belirlenmigtir (H5SN4F1Ge1, %4
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Tablo 4. 4. Kegi sutl N-glikanlarinin ortalama goreceli bolluklari. Tabloda 3 tekrara ait standart
sapma (Std. Dev) ve yuzde goreceli standart sapma (% RSD) degerleri verilmektedir.

Avg. Rel. | Std.

Abn. Dev. RSD%
1[H4N2 0.32 0.10| 31.36
2 |H3N3 0.38 0.11 29.51
3| H5N2 0.53 0.05 10.12
4| H3N3F1 0.33 0.10| 30.59
5|H4N3 0.34 0.09 27.91
6 | H3N4 0.75 0.04 5.95
7 | HBN2 1.09 0.14 12.94
8 | HAN3F1 0.47 0.10 22.09
9 |H5N3 0.44 0.09 19.95
10 | H3N4F1 0.65 0.06 9.51
11| H4N4 1.71 0.23 13.17
12 | H3N5 0.53 0.09 17.32
13 |H7N2 0.92 0.11 12.03
14 | HAN3E1 0.54 0.11 20.77
15| H6N3 0.50 0.09 17.26
16 | HAN4F1 1.27 0.10 8.17
17 | H5N4 2.52 0.50 19.91
18 | H3N5F1 0.59 0.05 8.86
19| H4N5 0.76 0.03 4.37
20 | H8N2 1.17 0.19 15.83
21 |H6N3F1 0.52 0.07 13.86
22 |H5N3E1 0.63 0.09 14.74
23| H5N4F1 1.77 0.25 14.10
24 |HAN4E1 0.74 0.05 6.55
25 |H6N4 0.62 0.09 14.79
26 | H4N4Gel 0.67 0.05 7.58
27 |HANSF1 1.07 0.07 6.14
28 |H5N5 0.78 0.04 5.57
29 |H3N6F1 0.63 0.04 6.77
30 | HON2 1.20 0.20 16.98
31 |H6N3E1 0.77 0.05 6.00
32 |H5N4GI1 0.64 0.05 7.99
33| H4AN4F1E1 0.70 0.07 9.36
34 |H5N4E1 2.35 0.29 12.13
35 |H5N4Gel 1.64 0.13 8.15
36 | H5N5F1 0.95 0.04 3.93
37 | HAN5Gel 0.65 0.06 9.32
38 |H10N2 0.68 0.03 4.73
39 |H5N4F1L1 0.66 0.06 8.92
40 | HEN3F1E1 0.70 0.04 5.70
41 | H5N4F1GI1 0.73 0.04 5.63
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42 |H7N3E1 1.27 0.09 6.92
43 | H5N4F1E1 2.70 0.37 13.59
44 | H5N4F1Gel 4.87 0.69 14.17
45| H6N4Gel 0.89 0.14 16.07
46 | HANSF1E1 1.00 0.04 3.95
47 | H5NSE1 1.95 0.15 7.47
48 | HSN5Gel 0.80 0.06 7.26
49 | H3NG6F1E1 1.04 0.07 6.99
50 | H3N6F1Gel 1.43 0.08 5.76
51 |H5N4GI2 0.81 0.06 7.26
52 | H4AN4F1E1GI1 0.95 0.07 7.50
53 |HS5N4E1GI1 0.97 0.11 10.80
54 | HAN4F1E2 1.18 0.20 17.16
55| H6N4F1E1 0.93 0.06 6.04
56 | HSN4E2 1.35 0.08 5.94
57 |H6N4F1Gel 0.92 0.06 6.80
58 | HBN5GI1 1.10 0.06 5.06
59 | H5N5F1E1 1.26 0.05 4.03
60 | HSN4Ge2 1.02 0.06 5.43
61| HGN5SE1 0.95 0.06 6.59
62 | H3N6F2E1 0.83 0.07 8.47
63 | H5SN4F1L1GI1 0.86 0.08 9.53
64 | HSN4F1GI2 0.95 0.05 5.23
65| HSN4F1E1L1 0.80 0.09 10.95
66 | HSN4F1E1GI1 0.95 0.09 9.46
67 | H5SN4F1GelGl1 0.97 0.06 6.34
68 | HSN4F1E2 1.13 0.08 7.10
69 | HBNSF1GI1 1.45 0.08 5.60
70 | H5N4Ge2 2.74 0.35 12.92
71| HANSF1E2 0.92 0.09 10.07
72 | HGN5F1E1 1.60 0.08 5.04
73 | HSNSE2 0.98 0.06 5.82
74| H6N5F1Gel 4.08 0.79 19.45
75| H5N5E1Gel 1.06 0.06 5.50
76 | HSNG6F1E1 0.90 0.06 6.37
77| HGNGE1 1.16 0.01 1.17
78 | HSN4E2L1 0.95 0.08 8.16
79 |[H6N5L1GI1 1.06 0.07 6.27
80 | HGNSE1L1 0.91 0.19 20.29
81| H5N5F1E2 0.84 0.14 16.61
82 | H5N5F1E1Gel 0.68 0.10 14.69
83 | HGNSE1Gel 0.61 0.09 15.01
84 | HGN6F1E1 0.61 0.09 14.16
85| H7N6E1 0.61 0.09 15.50
86 | HGNSF1E2 0.58 0.07 12.85
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87 | HBNSF1E1 0.55 0.07 13.62
88 | HGNSF1E1Gel 0.66 0.06 8.43
89 | H7NSE1Gel 0.85 0.01 0.87
90 | H7NG6F1E1 1.11 0.05 4.79
91 |H7N6F1Gel 2.39 0.43 17.85
92 | H6N7F1E1 0.61 0.06 10.04
93 |H7N7E1 0.65 0.06 8.77
94 | HGNSF1E2Gel 0.44 0.08 17.85
95 | HGNSF1E1Ge?2 0.44 0.07 16.52
96 | H7NSE1Ge2 0.47 0.07 14.00
97 |H7N6F1E1Gel 0.44 0.08 17.26
98 | H7N6F1Ge2 0.50 0.06 12.62
99 |H7N7E1Gel 0.40 0.08 19.36

4.5 Esek Siitii Whey N-glikomunun Analizi

Esek sutline ait 66 adet N-glikan yapisi tespit edilmistir (Sekil 4.5). Tespit edilen N-glikanlarin
kitle bilgilerini iceren liste Tablo Ek5’de sunulmustur. Yapilan MALDI-MS analizlerinde 28 adet
N-glikan yapisinin MS/MS dizeyinde dogrulamasi yapilmistir. Tablo Ek5’de belirlenen N-

glikanlara ait teorik parcalanma UrUnleri ile drtisen MS/MS pikleri verilmektedir.
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Sekil 4. 6. Esek suti whey N-glikom MALDI-MS spektrumu. mavi kare:N-Asetil glukoz amin;
sarl kare: N-asetil galaktoz amin; yesil daire: mannoz; sari daire: galaktoz; saga yatik elmas:
a2,6bagli N-asetil néraminikasit; sola yatik elmas: a2,3 bagli N-asetil néraminik asit.

4.5.1 Egek Sutii Whey N-glikomunun Géreceli Bolluklari

Tablo 4.5.de tespit edilen her bir N-glikanin goreceli bolluklari verilmektedir. Analizler
sonucunda en bol bulunan glikan tipinin a2,6 bagh N-asetil néraminik asit igceren iki antenli
glikan oldugu belirlendi (HSN4E1, %7,66). Bu N-glikan tipini sirasiyla iki antenli bir glikan

29



A4

TUBITAK

(H5N4, %5,91) ve 02,6 bagh N-glikozil néraménik asit iceren iki antenli bir glikan yapisi
(H5N4F1Gel) izlemektedir.

Tablo 4. 5. Esek sutu N-glikanlarinin ortalama goéreceli bolluklari. Tabloda 3 tekrara ait
standart sapma (Std. Dev) ve ylzde goreceli standart sapma (% RSD) degerleri veriimektedir.

Avg. Rel. | Std.
Abn. Dev. RSD%
1|H4N2 1.19 0.84 70.74
2 |H3N3 0.67 0.27 39.94
3| H5N2 0.78 0.13 17.02
4 | H3N3F1 0.71 0.27 38.65
5|H4N3 0.60 0.21 35.57
6 | H3N4 1.58 0.42 26.63
7 |HBN2 1.56 0.17 10.94
8 | HAN3F1 0.86 0.27 30.88
9| H5N3 0.77 0.28 35.96
10 | H3N4F1 3.41 2.42 70.86
11| H4N4 1.70 0.80 47.34
12 | H7N2 1.67 0.45 26.90
13 | H5N3F1 0.86 0.24 27.79
14 | HAN3E1 0.81 0.23 27.83
15| H6N3 0.81 0.21 26.16
16 | HAN4F1 1.81 0.29 15.88
17 |H5N4 5.91 2.27 38.33
18| H4N5 1.20 0.11 9.13
19 | HBN2 2.16 0.59 27.48
20 |H6N3F1 0.87 0.21 24.65
21 |H5N3E1 0.91 0.18 19.42
22 |H5N4F1 2.05 0.70 34.04
23| H4AN4E1 1.05 0.14 12.97
24 | HEN4 0.91 0.16 17.65
25| H4N4Gel 1.01 0.21 20.89
26 | HANSF1 1.22 0.34 27.77
27 |HAN4E1Ac1 0.95 0.19 20.23
28 |HON2 1.51 0.32 21.35
29 |H5N4L1 0.94 0.16 17.32
30 | H5N4F2 0.95 0.12 12.70
31 |H4N4F1E1 1.05 0.13 12.27
32 | H5N4E1 7.66 2.93 38.29
33 |H5N4Gel 1.65 0.65 39.55
34 |HAN4F1E1Acl 1.08 0.23 21.64
35| H5N5F1 1.27 0.09 6.72
36 | HSN4E1Acl1 1.62 0.58 36.04
37 |H6N5 1.43 0.51 35.87
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38 | H5N4GelAcl 1.19 0.37 31.18
39 | H1I0N2 0.98 0.13 13.07
40 | HS5N4F1E1 2.60 1.45 55.72
41| H5N4F1Gel 3.63 3.37 92.73
42 | H5N4F1E1Acl 1.21 0.09 7.08
43 | H5N4F1GelAcl 1.71 0.48 28.05
44 | H3NG6F1E1 1.13 0.25 21.74
45| H6N4F1E1 1.25 0.12 9.65
46 | HSN4EZ2 1.63 0.24 14.70
47 | H6N5GI1 1.26 0.25 19.57
48 | HGN4F1E1Ac1 1.41 0.21 14.63
49 | HSN4E2Acl 1.67 0.51 30.66
50 | HGNSE1 2.00 0.56 28.13
51 | HEN5GI1Acl 1.11 0.21 18.63
52 | HS5N4E2Ac2 1.86 0.56 30.07
53 |H7N6 1.21 0.29 23.71
54 | H5N4F1E1L1 1.14 0.24 20.95
55| H5N4F1E2 1.23 0.30 24.57
56 | H7N5GI1 2.27 1.73 76.37
57 | HS5N6F1L1 1.18 0.25 20.83
58 | HGN5F1E1 1.53 0.68 44.37
59 | H5N4F1Ge2Acl 1.17 0.20 17.20
60 | HSN4F1Ge2Ac?2 1.07 0.22 20.57
61| HGNSE2 0.91 0.19 20.91
62 | H7NGE1 1.12 0.35 31.32
63 | HBNSF1E1 0.86 0.22 25.50
64 | H7TN6F1E1 1.28 0.52 40.41
65 | HBNGE1 2.36 2.05 86.86
66 | HIONG6F1E1 0.84 0.29 34.74
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4.6 Glikomik Diizeyde Tiirler Arasinda Kiyaslamalar

4.6.1 Nitelik bakimindan degerlendirme

ik olarak tespit edilen N-glikanlar tiplerine gére tiirler arasinda degerlendirildi. Toplam 152
adet farkh N-glikan tipi, 5 farkh tirin whey N-glikomlarindan belirlendi (Tablo 4.6). Tespit edilen
N-glikan havuzu icerisinde turlere 6zgu olarak sirasiyla insan icin 20, sigir i¢in 4, manda igin
4, keci icin 31 ve esek icin 18 glikan tipi bulunmustur (Tablo Ek6). Ayrica turler arasinda
ortisen N-glikan tiplerinin listesi, Tablo Ek7’de verilmektedir. Anne sutu ile inek sutu
kiyaslandiginda 43 adet N-glikan tipi 6rtigmektedir. Manda ile anne sutu arasinda toplam 40
adet N-glikan tipi ortak olarak belirlenmistir. Kegi ile anne suti arasinda ortak 41 N-glikan tipi
belirlenmigtir. Anne, inek ve manda sutleri arasinda 40 adet N-glikan tipinin ortak oldugu
bulunmustur. Yodun olarak tlketilen inek, manda ve kegi sitlerinde tespit edilen ortak N-glikan
sayisi 53’tir. Tablo 2.6’da tespit edilen N-glikan tiplerinin tlrler arasindaki durumu

verilmektedir.

Tablo 4. 6. Tespit edilen N-glikanlarin tirlere gére dagihmi.

Tiirler

Glikan Bilegimi -(r;:)"k Kutle insan Sigir Manda |Kegi |Esek
1 H4N2 1095.370 X X X X X
2 H3N3 1136.386 X X X X X
3 H5N2 1257.423 X X X X X
4 H3N3F1 1282.447 X X X X
5 H4N3 1298.448 X X X X
6 H3N4 1339.472 X X X X
7 H6N2 1419.475 X X X X X
8 H4AN3F1 1444.504 X X X X X
9 H5N3 1460.500 X X X X X
10 H3N4F1 1485.525 X X X X X
11 H4N4 1501.527 X X X X X
12 H3N5 1542.558 X X X
13 H7N2 1581.530 X X X X X
14 H5N3F1 1606.560 X X X X
15 H4N3E1 1617.577 X X X
16 H6N3 1622.539 X X X X X
17 H4N4F1 1647.588 X X X X X
18 H5N4 1663.579 X X X X X
19 H3N5F1 1688.613 X X X X
20 H4NS5 1704.595 X X X X X
21 H5N3L1 1733.619 X
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22 H8N2 1743.582 X X X X X
23 H4N3F1E1 1763.633 X

24 H6N3F1 1768.605 X X X X
25 H5N3E1 1779.628 X X X X X
26 H5N4F1 1809.640 X X X X X
27 H4N4E1 1820.658 X X X X X
28 H6N4 1825.634 X X X X X
29 H4N4Gel 1836.650 X X
30 H4AN5F1 1850.666 X X X X X
31 H4N4E1Acl 1862.660 X
32 H5N5 1866.641 X X X X

33 H3N6F1 1891.69 X X X

34 HIN2 1905.636 X X X X X
35 H5N4L1 1936.671 X
36 H6N3E1 1941.681 X X X X

37 H5N4GI1 1952.657 X

38 H5N4F2 1955.683 X X X
39 H4N4F1E1 1966.710 X X X X X
40 H5N4E1 1982.709 X X X X X
41 H5N4Gel 1998.696 X X X X
42 H4N4F1E1Acl 2008.709 X
43 H5N5F1 2012.719 X X X X X
44 H4N5E1 2023.742 X X X

45 H5N4E1Acl 2024.724 X
46 HG6N5 2028.716 X
47 H4N5Gel 2039.728 X

48 H5N4GelAcl 2040.721 X
49 H4N6F1 2053.73 X

50 H3N6E1 2064.755 X X

51 H10N2 2067.692 X X
52 H5N4F1L1 2082.726 X

53 H6N3F1E1 2087.739 X X

54 H5N4F1Gl1 2098.733 X X

55 H7N3E1 2103.733 X

56 H4N7 2110.762 X

57 H5N4F1E1 2128.766 X X X X X
58 H5N4F1Gel 2144.75 X X X X
59 H6N4Gel 2160.743 X

60 HANSF1E1 2169.790 X X X X

61 H5N4F1E1Acl 2170.78 X
62 H6N5F1 2174.769 X

63 H5N5E1 2185.79 X X X X

64 H5N4F1GelAcl 2186.775 X
65 H5N5Gel 2201.778 X

66 H3N6F1E1 2210.817 X X X X
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67 H5NG6F1 2215.795
68 HANGE1 2226.800 X
69 H5N4GI2 2241.749 X
70 H5N4E1L1 2255.819 X
71 H4N7F1 2256.821
72 H5N4E1GI1 2271.787 X
73 H5N4F2E1 2274.823
74 H4N4F1E2 2285.857 X
75 H5N4GelGl1 2287.803
76 H5N4F2Gel 2290.816 X
77 H5N4E2 2301.833 X
78 H6N4F1Gel 2306.813 X
79 H6N5GI1 2317.823 X
80 H5N5F1E1 2331.848 X
81 H6N4F1E1Ac1 2332.829
82 H5N4Ge2 2333.826 X
83 H5N4E2Acl 2343.844
84 H6NSE1 2347.841 X
85 H3N6F2E1 2356.864 X
86 H6N5GI1Ac1 2359.827
87 H5N4F1L1GI1 2371.811 X
88 HANGF1E1l 2372.847
89 H5N4E2Ac?2 2385.858
90 H5N4F1GI2 2387.802 X
91 H5NGE1 2388.865
92 H7N6 2393.846
93 H5N4F1E1L1 2401.861 X
94 H5N4F1E1GI1 2417.842 X
95 HAN7E1 2429.932
96 H5N4F1GelGl1 2433.864 X
97 H5N4F1E2 2447.894 X
98 H6N5F1GI1 2463.884 X
99 H5N4F1Ge2 2479.882 X
100 |H4NSF1E2 2488.904 X
101 |H6NSF1E1l 2493.900 X
102 |H5N5E2 2504.952 X
103 |H6N5F1Gel 2509.877 X
104 |H5NS5SE1Gel 2520.906 X
105 |H5N4F1Ge2Acl 2521.889
106 |H5NG6F1E1l 2534.925 X
107 |HG6NGE1l 2550.912 X
108 |H5N4F1Ge2Ac2 2563.900
109 |H5N4E2L1 2574.974 X
110 |H4N7F1lE1l 2575.948
111 |H6N5L1GI1 2590.903 X
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112 |H3N8F1E1l 2616.986 X

113 |H6NSEILL1 2620.969 X

114 |H5N8F1 2621.936 X X

115 |H6NSF2E1 2639.957 X

116 |H5NSF1E2 2650.971 X X

117 |H6NSE2 2666.937 X X X
118 |H6NSE1Gel 2682.959 X

119 |H6NG6F1E1 2696.971 X X

120 |H7NG6E1l 2712.973 X X X X
121 |H6NSF3E1l 2786.014 X

122 |H7NSF2E1 2801.995 X

123 |HG6NSF1E2 2813.017 X X X X

124 |H8NSF1E1l 2817.999 X X
125 |H6NSF1E1Gel 2829.014 X

126 |H7NSE1Gel 2845.014 X

127 |H8NG6F2 2848.014 X

128 |H7NG6F1lE1l 2859.031 X X X X
129 |H7N6F1Gel 2875.007 X X X X
130 |H6N7F1E1l 2900.057 X X X

131 |H7N7E1l 2916.027 X X X

132 |H6NSF4E1 2932.072 X

133 |H6NSE2L1 2940.072 X

134 |H5N8F1E1l 2941.07 X X

135 |H6N5E3 2986.084 X

136 |H7N6F2E1 3005.086 X X X

137 |H6NSF3EI1L1 3059.087 X

138 |H6NSF1E2L1 3086.092 X

139 |H6NSF3E2 3105.123 X

140 |H6NSF1E3 3132.140 X

141 |H6NSF1E2Gel 3148.123 X

142 |H7N6F3E1l 3151.146 X

143 |HENSF1E1Ge2 3164.136 X

144 |H7NSE1Ge2 3180.145 X

145 |H7N6F1E1Gel 3194.152 X

146 |H7N6F1Ge2 3210.147 X

147 |HG6NSF2E2L1 3232.135 X

148 |H7N7E1Gel 3251.242 X

149 |H7N6F4E1l 3297.211 X

150 |H1O0NG6F1E1l 3345.196 X
151 |H8N7F2E1l 3370.233 X

152 |H7NG6F3E2 3470.279 X

Sekil 4.7°de gosterilen venn semasinda turler arasinda ortaklasa tespit edilen N-glikanlarin
sayisal agirliklarina gore olusturulmus bir sekil gorulmektedir. Burada “derin 6grenme”

kullanilarak tespit edilen glikan sayisiyla baglantili olarak turlerin arasindaki yakinlik glikan
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dizeyinde incelenmistir. Analiz sonucunda sigir ve manda sitlerinin birbirine en yakin glikan
profillinde oldugu sdylenebilir. Keci sitliniin glikan dizeyinde incelediginde insan ve diger
sutlere oranla daha ¢ok sayida farkl tip glikan icerdigi ¢calismada bulunmustur (31 adet). Bu

durumun kegi glikan profilinin diger sut profillerinden uzaklastirmakta oldugunu séyleyebiliriz.

31

Sekil 4. 7. Tespit edilen N-glikan tiplerinin turler arasinda derin 6grenme algoritmasi
kullanilarak kiyaslanmasi (Hulsen vd. 2008). Kirmizi: Insan, Yesil: Sigir, Mor: Manda, Sari:
Keci, Fusya: Esek.

4.6.2 Goreceli Bolluk Agisindan Glikan Profillerinin Kiyaslanmasi

MALDI-MS ile sut whey N-glikanlarinin analizleri sonrasinda her bir tespit edilen N-glikanin
alani MassyTools yazilimi ile ekstrakte edilip total alan normalizasyonu yapilarak her bir N-
glikanin goreceli bollugu hesaplandi. Sonrasinda glikanlar yapilarina gore cesitli 6zelliklerine
goére siniflandirildi. Tablo Ek8’de siniflandirmaya ait bilgileri iceren bir tablo verilmistir. Burada

tim tarlere ait N-glikanlari igeren bir formulasyon kullaniimigtir.
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Tablo Ek9'da tespit edilen N-glikan gruplarinin goéreceli bolluklari verilmektedir. Ayrica sekil
4.8'de N-glikan gruplari arasinda tur bazindaki degisimler gdsterilmistir. Glikan gruplari
degerlendirildigindetim tlrlerin sit whey N-glikom profilinde en bol bulunan glikan grubunun
karmasik tipte oldugu belirlenmistir. Yliksek mannoz bakimindan inek ve manda N-glikan
profiilerinin géreceli miktarlari birbirine yakin oldugu tespit edildi. Fukozlanma orani en ylksek
sutln insan sut glikan profillerinde oldugu belirlenmistir. Asetillenmis N-glikan tipleri sadece
esek sitinde belirlenmistir (%16.06). Siyalik asitce en zengin glikan tiplerini iceren st tipi kegi
sutu olarak bulunmustur. Anne sutunun de siyalik asit bakimindan zengin oldugu belirlenmigtir
(%81,15).
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Sekil 4. 8. N-glikan gruplarinin turler arasindaki degisimleri.

Sekil 4.9'da siyalik asit tlrlerine bagl olarak bir karsilastirmaya ait grafik sunulmustur.
Uygulanan metodolojide alfa2,6 ve alfa2,3 bagh siyalik asit igeren tirler MALDI-MS
analizlerinde birbirinden ayrilmaktadir. Anne sut profillerinde insan genomunda N-glikozil
néramonik asit sentezinden sorumlu gen bulunmamaktadir. Anne sitinde bu profili igeren
glikan tipi belilenememis olmasi bu gercegdi yeniden ortaya koymaktadir. Yapilan analizler
sonucunda alfa2,6 baglh glikan tipi en bol olarak insan sut profilinde bulunmustur. Laktonlanmis
glikanlar (alfa2,3 bagl N-asetil néramdnik asit) en bol olarak anne sitinde bulunmustur. N-
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glikozil néramdnik asit bakimindan en zengin profilin kegi sttt oldugu belirlenmistir (%28,24).
Gene laktonlanmis (alfa2,3 bagli) N-glikozil néramdnik asit bakimindan en zengin profilin kegi

sutd oldugu belirlenmistir (%8,62).
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Sekil 4. 9. Siyalik asit iceren N-glikan gruplarinin tirler arasindaki degisimleri.
4.7 Glikoproteomik Analizler

Anne ve inek sut proteinlerinin glikozilasyon bdlgelerinin karakterizasyonu igin ilk olarak sitten
whey ve kazein proteinlerinin ekstraksiyonu kloroform/metanol yéntemli ile gergeklestirildi.
Protein miktarlari BCA assay ile belirlendikten sonra proteolitik pargcalama islemi, klasik bir
asagidan-yukariya proteomik yaklasim kullanilarak gergeklestirildi. Glikopeptitlerin kutle
spektrometrik analizlerinde verimli tespiti igin HILIC temelli bir zenginlestirme yapildi. Bu
sayede tespit edilen glikozilasyon bolgesinin sayisi artirildi. Deneysel iglemler 3 deneysel
tekrar ile gergeklestirildi. Ayrica zenginlestirme sonrasinda glikozilasyon bdlgelerinin net tespiti
icin PNGase F enzimi ile deamidasyon islemi gergeklestirildi. Bu ¢alisamada uygulanan

yaklasimlar ile glikozilasyon bdlgelerinin tespiti ve her bdlgedeki glikan bilesim hakkinda bilgi
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sahibi olunabilmektedir. Analizler gli¢li kitle ¢ézunurligine sahip nLC-QExactive Plus cihazi

ile gerceklestirildi.

4.7.1 Anne Sutu Proteinleri Glikozilasyon Boélgelerinin Tespiti

Glikopeptitlerin HILIC temelli zenginlestiriimesi sonrasi ellsyonlar iki esit hacme boélinda.
Birinci 6rnekler dogrudan analiz icin kullanilirken ikinci érnekler PNGase F islemine maruz
birakildi. ikinci drneklerin deamidasyonu sonucu elde edilen spektrumlar ilk olarak MaxQuant
yaziimi ile degerlendirildi. Burada glikozilasyon bolgelerinde gozlemlenen deamidasyon
modifikasyonu analizlerde izlendi. Sonrasinda elde edilen tabloda glikozilasyon bdlgesi
icerecek sekilde sekansa sahip peptitler filtrelendi. Anne sutiinde 139 adet N-glikozilasyon
bolgesi tespit edildi. Tablo Ek 10’da bu analiz sonucunda elde edilen glikozilasyon bolgeleri ve

belirlenen proteinler listelenmistir.

4.7.2 Anne Situ Glikoproteinlerinin Bolgeye-6zgu Glikozilasyon Analizleri

Glikopeptitlerin zenginlestiriimeleri sonucu dogrudan analizleri analizi nLC-QExactive Plus
kutle spektrometresi ile gerceklestirildi. Burada herhangi bir deamidasyon isleminin olmayisi
glikozilasyon bolgelerinde glikan birimlerinin korunmasini saglamaktadir. Yani, dogrudan
glikopeptitlerin analizi bu tarz bir yaklasimla belirlenebilmektedir. Burada dikkat edilmesi gerek
husus kutle spektrometrik analizlerde secilen yontemin hem glikanlara ait hem de glikozilasyon
bolgesini iceren peptite ait parcalanma sinyallerini elde edebilme kabiliyetine sahip olmasidir.
Bu tarz analizlerde elde edilen veriler manuel olarak degerlendirilebilecegi gibi son zamanlarda
cesitli yazilimlar ile de analizler gergeklesebilmektedir. Dogal olarak yazilimlar analiz suresini
kisaltmaktadir. Bu galismada da iki adet yazihm MSFragger Glyco ve Byonic (Protein Metrics)
calismada veri analizlerinin degerlendiriimesinde kullaniimistir. ilk olarak MSFragger yazilimi
ile tespit edilen N-glikopeptitler belirlenmistir. Analizler sonucunda, 147 adet N-glikopeptit
belirlenmigtir. Her bir glikopeptitin peptit sekansi ve glikan gesitliligi tespit edilmistir. Tablo
Ek11’de bu sonuglara ait liste gortilmektedir. Burada toplamda 22 adat insan sitl glikoproteine
ait 33 adet N-glikozilasyon boélgesi, glikan gesitliligini icerecek sekilde aydinlatiimistir. Ayrica
her bir glikopeptitin intensite degerleri MSFragger yazilim kullanirak elde edilmistir. Bu

intensite degerleri glikozilasyon bdlgelerinin géreceli bolluk hesaplamalarinda kullaniimigtir.

Tespit edilen glikopeptitlerin goérsellestirimesinde PDV yazilimi kullaniimistir. Burada
MSFragger yazihmi kullanilarak elde edilen veriler PDV yazihimina aktarimis ve
glikopeptitlerin otomatik olarak sekanslamasi, MSFragger Glyco yazilimindan elde edilen
veriler kullanilarak yapiimistir. Sekil 4.10°’da laktotransferin proteinine ait Asn497 bdlgesine ait

Hex5HexNAc4dHex1 glikan igerigine sahip glikopeptitin bodlgeye-6zgl glikozilasyon
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analizinden elde edilen sonug¢ gortlmektedir. Burada peptit sekansi, triptik bir peptit olan
“TAGWNIPMGLLFNQTGSCK” peptitini dogrulamaktadir. Peptite ait b- ve y- iyonlari tespit
edilmigtir. Ayrica peptit+glikan parcalanma Urlnleri de spektrumda belirlenmistir. Bu tarz bir

yaklasimla glikopeptitin hem peptit boélgesi hem de glikan bélgesi dogrulanmaktadir.
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Sekil 4. 10. Asn497 glikozilasyon bolgesine ait Hex5HexNAc4dHex1 tipinde glikan igeren bir
glikopeptitin MS/MS spektrumu.

Benzer sekilde sekansi “TPLTANITK” olan immunoglobulin A (alfa-2) proteinine ait Asn205
boélgesini iceren ve Hex4HexNAc4dHex1 glikanina sahip glikopeptitin aydinlatiimis MS/MS
spektrumu Sekil 4.11°de gorilmektedir. Burada da hem peptite hem de peptit+glikan yapisina
ait parcalanma Uranleri spektrumda belirlenmigtir. Ayrica oksonyum iyonlarina ait sinyaller de
spektrumda goériimektedir. Bu sinyaller glikopeptitlere 6zgu spesifik pargalanma Uranleridir.
PDV yaziliminda bu sinyaller spektrumlarda gorsellestirimemektedir fakat sekil 4.10 ve
4.11’de oksonyum iyonlari HexNAc (204,08 m/z) ve HexHexNAc (366,13 m/z) spektrumlarda
tespit edilmistir. Calismada bu yaklagim kullanilarak her tespit edilen glikozilasyon bdlgesine
ait peptit sekanslari ve icerdikleri glikan yapilari aydinlatiimigtir. Burada yazilim tarafindan in-
silico yani bilgisayar tarafindan hesaplanan glikopeptit par¢calanma drtnleri, deneysel sonuclar
ile kiyaslayarak puanlama yapilmaktadir. Bu sayede her bir glikopeptite ait skorlar elde

edilmektedir. Bu sekilde tespit edilen glikopeptitler Tablo Ek11°de listelenmistir.
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Sekil 4. 11. Asn205 glikozilasyon bdlgesine ait Hex4HexNAc4dHex1 tipinde glikan iceren bir
glikopeptitin MS/MS spektrumu.

4.7.3 Anne Siitu Proteinleri Bolgeye-6zgu N-Glikozilasyon Bolgelerinin Miktarlanmasi

Bolgeye-6zgu glikozilasyon analizleri sonucunda her tespit edilen glikoproteinine ait
glikozilasyon bolgelerinin gdéreceli bolluklari, toplan alan normalizasyon yaklasimi kullanilarak
hesaplanmistir. Burada MSFragger Glyco yazilimi kullanilarak elde edilen intensite degerleri
kullanilmistir. Burada en az iki tekrar ile tespit edilmis glikopeptitin intensite degerleri dikkate
alinarak goéreceli bolluk hesaplamasi yapiimistir. Glikoproteinler ayri olarak siniflandiriimis ve
tespit edilen glikozilasyon bdlgesini igceren (ayni peptit Gzerinde bulunan) glikan gesitliliginin
goreceli bollugu belirlenmigtir. Tablo Ek12’de bu analizler sonucunda belirlenen glikozilasyon
bolgelerine ait goreceli bolluk hesaplama kriterini saglayan glikopeptitlerin glikozilasyon
bdlgesi bazinda tespit edilen goéreceli bolluklari verilmigtir. Dort adet insan siti whey
glikoproteininin bu yaklagimla 7 adet N-glikozilasyon bélgesi miktarlanabilmistir. insan siit
glikopreteomuna ait bazi 6nemli glikoproteinlerin bdlgeye-6zgu glikozilasyon analizleri sonucu

elde edilmis goreceli bolluk agisindan elde edilen veriler agagida paylasiimistir.

4.7.4 insan Siitii Laktotransferin Proteininin Bolgeye-6zgii Glikozilasyon Analizi

Laktotransferin anne sutl ve mukoza salgilari gibi sivilarda bulunan baglica demir baglayici
ve cok islevli proteindir. Hucre digi katyon konsantrasyonuna bagli olarak antimikrobiyal
aktiviteye sahiptir(Velliyagounder vd. 2003). Literatur incelendiginde laktotransferin proteininin
3 adet N-glikozilasyon bdlgesi icerdigi bilinmektedir. Calismada 3 N-glikozilasyon bolgesi de

belirlenmigtir. Bunlar Asn156, Asn497 ve Asn642'dir. Glikan heterojenitesi bakimindan en
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ylksek sayida farkl tipte glikan igceren bolge Asn497 olarak belirlenmistir. Bu bdlge yiksek
mannoz, kompleks ve hibrit tipte glikan icermektedir. Asn156 ve Asn642 glikozilasyon
bélgelerinde ise sirasiyla 6 ve 3 adet glikopeptit belirlenmistir. Bu asamadan sonra tespit edilen
glikozilasyon boélgelerinin en az 2 deneysel tekrarda intensitesi elde edilmis ve veriler dikkate
alinarak goreceli bolluk hesaplamasi yapilmistir. Sekil 4.12’de Asn497 glikozilasyon boélgesine

ait goreceli bolluklari goésteren bir sekil gortlmektedir.
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Sekil 4. 12. insan laktotransferin proteinine ait Asn497 N-glikozilasyon bolgesinde tespit edilen
glikopeptitlere ait goreceli bolluklar.

Yapilan analizler sonucunda, Asn497 ve Asn156 bolgelerinde en bol bulunan N-glikopeptitler
dHex(1)Hex(5)HexNAc(4) N-glikanini iceren peptit olarak bulunmusgtur. Asn642 bdlgesinde ise
dHex(2)Hex(5)HexNAc(4) glikanini iceren glikopeptitin miktari yliksek bulunmustur fakat bu
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bdlgede diger glikopeptitlere ait intensite degerlerinin yazilim tarafindan tam ekstrakte
edilememis olmasinin bu sonucu dogurdugu distntlmektedir. Burada da diger bélgelerdekine
benzer sekilde dHex(1)Hex(5)HexNAc(4) glikan tipinin daha bol miktarda bulundugu
dusunulmektedir. Tablo Ek12'de bu analizler sonucunda miktarlanabilmis laktotransferin

proteininin glikopeptitlerine ait goreceli bolluk degerleri verilmigtir.

4.7.5 insan Siitii immunoglobulin Proteinlerinin Bélgeye-6zgii Glikozilasyon Analizi

insan siitiinde en bol bulunan immiinoglobulin, siit antikorlarinin %90'indan fazlasini temsil
eden IgA'dir. Bununla birlikte, immunoglobulinler G ve M (IgM) de mevcuttur, ancak IgA'dan
cok daha dusik konsantrasyonlarda bulunmaktadir(Zimecki ve Artym 2005). Caligmada IgA,
IgG, IgJd ve IgM glikoproteinleri tespit edilmistir. IgA1 ve A2 varyantlarina ait 4 N-glikozilasyon
bdlgesi, IgJd glikoproteiniigin1 ve IgG2 igin 1 N-glikozilasyon bélgesi tespit edilmistir. IgM iginse
2 N-glikozilasyon bdlgesi belirlenmistir. Sekil 4.13'de gesitli immunoglobulin proteinlerine ait
goreceli bolluk sonuglari gésterilmektedir. Ornegin IgA1 proteinine ait Asn340 glikozilasyon
bolgesinde en bol bulunan N-glikopeptit tipi olarak Hex(5)HexNAc(2) belirlenmistir. Ayrica bu
bélgenin yliksek mannoz, hibrit ve kompleks tipli glikanlardan olustugu tespit edilmistir. Benzer
sekilde, tek glikozilasyon bolgesine sahip IgJd glikoproteininin Asn71 glikozilasyon bdlgesi igin
en bol bulunan glikan dHex(1)Hex(5)HexNAc(3) olarak (hibrit tipte) belirlenmistir. Diger yandan
IgA2 varyantina ait Asn131 ve Asn205 glikozilasyon bdlgeleri i¢in en bol bulunan glikopeptitin
sirasiyla Hex(3)HexNAc(5) ve dHex(1)Hex(5)HexNAc(3) glikan tipleri icerdigi belirlenmistir
(Sekil 4.13).
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Sekil 4. 13. insan siti immunoglobulin proteinlerine ait gesitli N-glikozilasyon bélgelerinde
tespit edilen glikopeptitlere ait goreceli bolluklar.

4.7.6 Anne Siitii Proteinleri Bolgeye-6zgu O-Glikozilasyon Bolgelerinin Tespiti

Bolgeye-6zgu N-glikozilasyon analizlerine ilave O-glikozilasyon analizleri de proje kapsaminda
gerceklestiriimistir. Bu analizler N-glikozilasyon analizlerine kiyasla daha zorlayici veri
analizlerini icermektedir. Bunun nedeni N-glikozilasyonda modifikasyonun olusabilmesi icin
belirli bir sekansa ihtiya¢ varken (N-X-S/T, X: prolin hari¢ herhangi bir amino asit), O-
glikozilasyonda bodyle bir duruma gerek olmayisidir. O-glikozilasyon S ve T amino asitleri
uzerinde gergeklesmektedir. Burada elde edilen peptitlerin igeriginde birden fazla S ve T amino

asitinin olmasi bolge analizlerini gok daha zor hale getirmektedir. Bu tarz analizlerde diger ikili
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MS/MS yoéntemi olan ETD tekniginin kullaniimasi gerekmektedir(Darula ve Medzihradszky
2018).

Calisma kapsaminda O-glikopeptitlerin tespit edilebilmesi icin elde edilen veriler Byonic
(Protein Metrics, USA) yaziliminda islenmistir. Yazilimin tespit ettigi O-glikopeptitler yazilim
tarafindan belirlenen skorlara gére siniflandiriimis ve ayrica manuel olarak kontrol edilmistir.
En yuksek skor alan ve O-glikozilasyon bdlgesi iceren bir O-glikopeptit, Sekil 4.14’te
gorulmektedir. Bu  mannoz  resoptdr proteinine  ait  O-glikopeptitin  peptiti
“SDEIPAT122:EPPQLPGR” olarak bulunmustur. Peptite ait b- ve y- iyonlari spektrumda
gorilmektedir. Bu peptit 2 adet potansiyel O-glikozilasyon bdlgesi icermektedir. Calismada
basamakh HCD ile MS/MS spektrumlari elde edildiginden dolayi b- ve y- iyonlarina HexNAc
ilaveli iyonlarin tespiti ile O-glikozilasyon boélgelerinin tespiti yapilabilmektedir. Spektrum
detayl incelendiginde oksonyum iyonlari (HexNac ve HexHexNAc) ylksek intensitede tespit
edilmistir. Glikozilasyon bdlgesinin T1221 no’lu amino asitte oldugunu goésteren bir y11+203
iyonu spektrumda net olarak gérulmektedir. Bu iyonun varligi O-glikozilasyon bdlgesinin T1221
no’lu amino asitte oldugunu dogrulamaktadir. Gene spektrum incelendiginde peptit kiitlesi net
olarak gorulmektedir ve MS/MS yapilan iyonun kutlesi degerlendirildiginde bu O-glikopeptitin
Hex1HexNAc1 cekirdek 1 tipinde O-glikan igerdigi belirlenmistir.
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Sekil 4. 1AOf. T1221 glikozilasyon bdlgesine ait Hex1HexNAc1 tipinde glikan iceren bir O-
glikopeptitin MS/MS spektrumu.

Tespit edilen bu O-glikozilasyon bdlgesinin ayrica Hex2HexNAc2 ve dHex1Hex2HexNAc2
yapisinda da glikanlar igerdigi belirlenmistir. Tespit edilen bu O-glikopeptitin géreceli bolluk
hesaplamasi veriler Byologic (Protein Metrics, USA) yaziliminda islendikten sonra toplam alan
normalizasyonu yaklasimi kullanilarak berlilenmigtir.  Sekil 4.15°de tespit edilen O-
glikopeptitlerin goéreceli bolluklari goérulmektedir. En bol bulunan O-glikopeptit tipinin

Hex2HexNAc2 iceren tipte oldugu belirlenmistir. Proteininin UNIPROT bilgisi incelendiginde
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daha 6nce bu O-glikozilasyon bélgesinin tanimlanmadigi gorilmustir. Bu ¢alisma ile ilk kez

bu bdlge tanimlanmistir.
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Sekil 4. 15. insan st mannoz resdptdr proteininde bulunan T1221 O-glikozilasyon
bélgesinde tespit edilen O-glikanlarin géreceli bolluklari.

Bu O-glikozilasyon bdélgesinin haricinde N-glikanlari uzaklastirilmis whey proteinlerinin kitle
spektrometrik analizlerinden elde edilen veriler Byonic yazilimi ile incelenmistir. Burada
potansiyel O-glikopeptitler belirlenmistir. Yazilimin tespit ettigi verilerin ayrica, diger ikili MS
yontemleri ile degerlendiriimesi ve O-glikozilasyon bdlgelerinin dogrulanmasi gereklidir. Tablo
Ek13'te anne sitl glikoproteomunda tespit edilen O-glikopeptitlerin listesi verilmektedir. 20

adet potansiyel O-glikopeptit bu analizler sonucunda belirlenmistir.
4.7.7 inek Siitii Proteinleri Glikozilasyon Bdlgelerinin Tespiti

Anne sitlinde uygulanan yaklasim inek sita igin de uygulandi ve inek sitine ait glikozilasyon
bolgeleri MaxQuant yazilimi kullanilarak tespit edildi. Burada glikozilasyon bdlgelerinde
g6zlemlenen deamidasyon modifikasyonu analizlerde izlendi. Sonrasinda elde edilen tabloda
glikozilasyon bdlgesi icerecek sekilde sekansa sahip peptitler filtrelendi. Anne sitlinde 37 adet
N-glikozilasyon boélgesi tespit edildi. Tablo Ek 14’de bu analiz sonucunda elde edilen

glikozilasyon bdlgeleri ve belirlenen proteinler listelenmigtir.
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4.7.8 inek Siitii Glikoproteinlerinin Bélgeye-6zgii N-Glikozilasyon Analizleri

inek sitiiniin bélgeye 6zgli N-glikozilasyon bélgelerinin analizlerinde 94 adet N-glikopeptit
tespit edildi. 10 adet proteine ait 13 adet N-glikozilasyon bdlgesi aydinlatildi. Burada da inek
sutiine benzer sekilde N-glikoeptitler, MSFragger Glyco yazilimi kullanilarak yapilari

aydinlatilmistir.

Sekil 4.16’da sigir sutl laktotransferin proteinine ait Asn252 bdlgesine ait Hex7HexNAc2
glikanini iceren bir N-glikopeptitinin MS/MS spektrumu gérilmektedir. Spektrumda peptitin
kitlesini gosteren pargalanma sinyali spektrumda tespit edilmistir. Ayrica peptite ait b- ve y-
parcalanma UrlUnleri de belirlenmigtir. Diger yandan, peptit+glikan pargalanma Urdnleri de
gorilmektedir. Boylece hem peptit hem de peptite ait glikan biriminin yapisi ¢alismada
aydinlatiimis oldu. Bu sekilde toplamda 94 adet N-glikopeptit belirlenmistir. Tablo Ek15’de bu

glikopeptitlere ait bilgiler verilmistir.
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Sekil 4. 16. Asn252 glikozilasyon bdlgesine ait Hex7HexNAc2 tipinde glikan iceren bir
glikopeptitin MS/MS spektrumu.

4.7.9 inek Siitii Proteinleri Bélgeye-6zgii N-Glikozilasyon Bolgelerinin Miktarlanmasi

MSFragger yazilimi kullanrak belirlenen glikoproteinler ayri olarak siniflandiriimis ve tespit
edilen glikozilasyon bdlgesini iceren (ayni peptit Uzerinde bulunan) glikan cesitliliginin goreceli
bolluklari belirlenmistir. Bu kisimda inek sut glikopreteomuna ait bazi dnemli glikoproteinlerin
bdlgeye-6zgu glikozilasyon analizleri sonucu elde edilmis goreceli bolluklari Sekil 4.17°'de

gorulmektedir. Sekil 4.17°deki proteinler degerlendirildiginde, sigir laktotransferin
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(TRFL_BOVIN) proteini Asn252 N-glikozilasyon bdlgesinde sadece ylksek mannoz iceren

glikanlarin varligi tespit edilmistir. Burada en bol bulunan glikan tipi olarak da Hex(7)HexNAc2

glikan iceren glikopeptit olarak belirlenmigtir.
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Sekil 4. 17. inek siitii glikoproteinlerine ait cesitli N-glikozilasyon bélgelerinde tespit edilen
glikopeptitlere ait goreceli bolluklar.
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Laktadherin proteinini (MFGM_bovin) Asn227 no’lu glikozilasyon bdlgesinin yiksek mannoz
iceren tipte glikan icerdigi ve en bol bulunan glikopeptit tipinin Hex(7)HexNAc2 tipinde oldugu
belirlenmistir. Benzer sekilde polimerik immunoglobulin reseptér proteini (PIGR_BOVIN)
Asn468 N-glikozilasyon bdlgesi miktarlanmis ve en bol bulunan glikan tipi Hex(3)HexNAc(6)
olarak bulunmustur. Bolgenin kompleks ve hibrit tipte glikan icerdigi belirlenmistir. Son olarak,
Butirofilin A1 proteini (BT1A1_BOVIN) Asn55 N-glikozilasyon bélgesi miktarlanmis ve en bol
bulunan glikan tipi olarak dHex(1)Hex(3)HexNAc(4) bulunmustur. Bu bdlgeninin de kompleks
ve hibrit tipte glikanlar igerdigi belirlenmistir. Bu yaklagim kullanarak inek siti glikoproteomuna
ait 12 adet N-glikozilasyon bolgesi goreceli olarak miktarlanabilmigtir. Tablo Ek16’da bu

bdlgelere ait goéreceli bolluklar verilmektedir.
4.7.10 inek Siitii Proteinleri Bolgeye-6zgii O-Glikozilasyon Bdlgelerinin Tespiti

Anne sutlindeki O-glikozilasyon analizleri icin uygulanan yaklasim takip edilerek inek suti O-
glikozilasyon bélgelerinin analizleri gerceklestirildi. Burada da ¢esitli potansiyel O-glikozilasyon
bolgeleri tespit edilmistir. Sekil 4.18'de siir kappa-kazein proteininden elde edilen O-
glikopeptitin MS/MS spektrumu gorulmektedir. Analiz sonucunda O-glikopepititin peptit sekansi
“SCQAQPTTMAR” sekansi olarak belirlenmistir. Sekansin dogrulanmasi peptite ait b- ve y-
iyonlari net olarak spektrumda belirlenmigtir. Peptit incelendiginde 3 adet potansiyel O-
glikozilasyon bdélgesi gorilmektedir. Spektrum detayli incelendiginde y6+203 (y6+HexNAc)
sinyali belirlenmistir. Bu sinyal O-glikozilasyon boélgesinin peptitin baslangincinda bulunan “S”
amino asiti Gzerinde olmadigini géstermektedir. Spektrumdan hangi Tireonin amino asitinin O-
glikozilasyona maruz kaldigi net olarak belirlenememistir. Bu analizlden ¢ikan durum kappa-
kazein proteininin T114 veya T115 no’lu amino asitlerinden birinin O-glikazilasyon bdlgesi
icerdigidir ki bu durum proteininin UNIPROT sayfasi incelendiginde daha &nce

raporlanmamistir.
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Sekil 4. 18. T114/T115 glikozilasyon bdlgesine ait Hex1HexNAc1 tipinde glikan igeren bir O-
glikopeptitin MS/MS spektrumu.
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Yapilan veri analiz degerlendirmeleri sonucu potansiyel O-glikopeptitler listelenmistir. Tablo
Ek17’de bu liste verilmistir. Burada en yiiksek skora sahip O-glikopeptitler verilmektedir. ilging
bir sekilde alfa-s2 kazein proteinlerinin de O-glilkozilasyon bolgesi i¢cerdigine dair ilk veriler elde
edilmigtir. Yapilan spektrum degerlendirmesinde O-glikozilasyona ugramis peptit ve bu peptitin
O-glikozilasyon boélgesi icerecek sekilde bir glikan tasidigi tespit edilmistir. Bu veri Gzerinden

giderek kazein proteinlerinin glikozilasyon agisindan detayli irdelenmesi gerekmektedir.

5. SONUCLAR

Projenin ilk kisminda c¢esitli sut drneklerinden elde edilen whey glikoproteomlarinin ileri bir
glikomik yaklasim kullanilarak analiz edilmistir ve her bir tirin whey glikoproteinlerinin sahip
oldugu N-glikan yapilari belirlenmistir. Her bir tespit edilen N-glikanin goéreceli bollugu
hesaplanmis ve glikan 6zelliklerine gore siniflandirilan tipler, tirler arasinda kiyaslanmistir.
Analizler sonucunda inek ve manda whey N-glikan profillerinin cogunlukla értistigu tespit
edilmistir. insan sitii N-glikanlarinin tirler arasinda en fazla fukozlanma oranina sahip oldugu
belirlenmistir. N-glikozil néraminik asit iceren N-glikan yapilari, insan whey glikoproteinleri haric
tim tdrlerde belirlenmistir. Anne sutu whey N-glikanlarinin ¢cogunlukla alfa2,6-bagli N-asetil
néraminik asit tipi siyalik asit (%65,16) icerirdigi belirlenmistir. En yiksek yiksek miktarda N-

glikozil néraminik asit iceren N-glikanlara (%28,24) sahip tur olarak kegi sitl tespit edildi.

Glikoproteomik analizler ile insan ve inek sitl whey glikoproteinlerinin baglanmaya-6zgu N-
ve O-glikozilasyon analizleri gergeklestirildi. Belirlenen N-glikopeptitlerin géreceli bolluklari
hesaplanarak projede raporlanmigtir. Literatirde daha once bilinmeye yeni O-glikozilasyon
bolgeleri ¢alismada gdsterimistir. Ayrica, insan ve inek siti whey glikoproteomuna ait

potansiyel O-glikozilasyon bélgeleri galismada gosterilmistir.
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7. EKLER

Tablo Ek1. Anne siiti whey glikoproteinlerinden tespit edilen N-glikanlarin listesi. MS/MS’i gergeklestirilen glikanlara ait sadece B ve Y iyonlarinin
eslesmeleri tabloya ilave edilmistir. *. Serbest sit oligosakkarit profili ile ayni m/z ‘ye sahip potansiyel N-glikanlar.Koyu isaretliler i¢ kalibrasyon piklerini
temsil etmektedir.

Detected Calculated
m/z composition mass (Da) | error (Da) | error (ppm) | MS/MS Peaks

1* 1095.370 | HAN2 1095.370 -0.0002 -0.1606

2* 1136.393 | H3N3 1136.396 0.0034 2.9683
388.183: Y-Hex1HexNAcl1l-B,Hex1HexNAcl-B, 406.23: YY-Hex1HexNAcl,Y-Hex1HexNAc1, 550.21: Y-
Hex2HexNAcl1-B,Hex2HexNAc1-B, 568.214: YY-Hex2HexNAcl,Y-Hex2HexNAc1, 753.305: Y-
Hex2HexNAc2-B,Hex2HexNAc2-B, 892.276: YY-Hex4HexNAcl,Y-Hex4HexNAcl, 915.355: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B, 933.384: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.409: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B, 1095.403: YY-Hex4HexNAc2,Y-Hex4HexNAc2, 1257.452: YY-

3* 1257.423 | HS5SN2 1257.423 -0.0004 -0.2803 | Hex5HexNAc2,Y-Hex5HexNAc2

4 1282.451 | H3N3F1 1282.454 0.0033 2.5592

5 1419.476 | HEN2 1419.475 -0.0005 -0.3727

6 1444.504 | HAN3F1 1444.507 0.0031 2.1498
202.163: YY-Hex1,Y-Hex1, 406.236: YY-Hex1HexNAc1l,Y-Hex1HexNAcl, 730.189: YY-Hex3HexNAcl,Y-
Hex3HexNAcl, 753.125: Y-Hex2HexNAc2-B,Hex2HexNAc2-B, 915.224: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B, 1095.265: YY-Hex4HexNAc2,Y-Hex4HexNAc2, 1118.312: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B, 1298.317: YY-Hex4HexNAc3,Y-Hex4HexNAc3, 1460.461: YY-Hex5HexNAc3,Y-

7* 1460.501 | H5N3 1460.502 0.0010 0.6984 | Hex5HexNAc3
730.173: YY-Hex3HexNAcl,Y-Hex3HexNAc1l, 876.215: YY-Hex3HexNAcldHex1,Y-Hex3HexNAcldHex1,
1322.393: Y-Hex3HexNAc4-B,Hex3HexNAc4-B, 1340.314: YY-Hex3HexNAc4,Y-Hex3HexNAc4, 1486.464:

8 1485.525 | H3N4F1 1485.534 0.0087 5.8259 | YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1

9 1501.528 | HAN4 1501.529 0.0006 0.3790
388.165: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 730.177: YY-Hex3HexNAc1,Y-Hex3HexNAcl, 1542.425:

10 1542.558 | H3NS 1542.555 -0.0029 -1.8682 | YY-Hex3HexNACc5,Y-Hex3HexNAc5

11 1581.530 | H7TN2 1581.528 -0.0017 -1.0785

12* 1606.560 | H5N3F1 1606.560 -0.0001 -0.0443

13* 1617.577 | HAN3E1 1617.576 -0.0011 -0.6718

14* 1622.539 | HEN3 1622.555 0.0158 9.7645

15* 1647.588 | HAN4F1 1647.586 -0.0015 -0.9238

16 1663.579 | H5N4 1663.581 0.0024 1.4382
226.058: Y-HexNAc1-B,HexNAc1-B; 372.1: Y-HexNAcldHex1-B,HexNAcldHex1-B; 388.146: Y-
Hex1HexNAc1-B,Hex1HexNAc1-B; 406.188: YY-Hex1HexNAcl,Y-Hex1HexNAcl; 447.164: YY-
HexNAc2,Y-HexNAc2; 550.189: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 593.107: YY-HexNAc2dHex1,Y-
HexNAc2dHex1; 712.243: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B; 753.187: Y-Hex2HexNAc2-
B,Hex2HexNAc2-B; 876.272: YY-Hex3HexNAcldHex1,Y-Hex3HexNAcldHex1; 899.245: Y-
Hex2HexNAc2dHex1-B,Hex2HexNAc2dHex1-B; 915.207: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1118.248:

17 1688.613 | H3N5F1 1688.613 0.0000 0.0160 | Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.283: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1321.312: Y-
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Hex3HexNAc4-B,Hex3HexNAc4-B; 1339.386: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1485.403: YY-
Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1; 1524.459: Y-Hex3HexNAc5-B,Hex3HexNAc5-B; 1526.539:
YY-Hex2HexNAc5dHex1,Y-Hex2HexNAc5dHex1; 1542.4: YY-Hex3HexNAc5,Y-Hex3HexNAc5; 1688.484:
YY-Hex3HexNAc5dHex1,Y-Hex3HexNAc5dHex1

18

1704.595

H4N5

1704.608

0.0129

7.5922

19*

1733.619

HS5N3L1

1733.587

-0.0321

-18.5328

20

1743.582

H8N2

1743.581

-0.0009

-0.5060

21

1763.633

H4N3F1E1

1763.634

0.0008

0.4661

22*

1779.628

H5N3E1

1779.629

0.0007

0.4139

23

1809.640

H5N4F1

1809.639

-0.0007

-0.3861

186.064: YY-dHex1,Y-dHex1; 226.085: Y-HexNAcl1-B,HexNAc1-B; 331.112: Y-Hex1dHex1-B,HexldHex1-
B; 388.11: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 406.233: YY-Hex1HexNAc1l,Y-Hex1HexNAcl; 509.132:
Y-Hex3-B,Hex3-B; 534.173: Y-Hex1HexNAcldHex1-B,Hex1HexNAcldHex1-B; 550.154: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 695.276: Y-Hex2HexNAcldHex1-B,Hex2HexNAcldHex1-B; 712.196: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 730.2: YY-Hex3HexNAcl,Y-Hex3HexNAc1l; 753.208: Y-
Hex2HexNAc2-B,Hex2HexNAc2-B; 771.191: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 874.207: Y-
Hex4HexNAc1-B,Hex4HexNAc1-B; 876.258: YY-Hex3HexNAcldHex1,Y-Hex3HexNAcldHex1; 899.258:
Y-Hex2HexNAc2dHex1-B,Hex2HexNAc2dHex1-B; 915.253: Y-Hex3HexNAc2-B,Hex3HexNAc2-B;
933.262: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1061.283: Y-Hex3HexNAc2dHex1-B,Hex3HexNAc2dHex1-
B; 1077.245: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1079.269: YY-Hex3HexNAc2dHex1,Y-
Hex3HexNAc2dHex1; 1095.293: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.287: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B; 1121.274: YY-Hex2HexNAc3dHex1,Y-Hex2HexNAc3dHex1; 1136.282: YY-
Hex3HexNACc3,Y-Hex3HexNAc3; 1143.322: Y-Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-B; 1239.278:
Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1264.37: Y-Hex3HexNAc3dHex1-B,Hex3HexNAc3dHex1-B;
1280.357: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1283.363: YY-Hex3HexNAc3dHex1,Y-
Hex3HexNAc3dHex1; 1299.321: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1321.341: Y-Hex3HexNAc4-
B,Hex3HexNAc4-B; 1427.423: Y-Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B; 1442.383: Y-
Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.375: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1460.428:
YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1485.404: YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1;
1501.438: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1606.56: YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1;
1629.716: Y-Hex4HexNAc4dHex1-B,Hex4HexNAc4dHex1-B; 1647.557: YY-Hex4HexNAc4dHex1,Y-
Hex4HexNAc4dHex1; 1663.472: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1809.525: YY-
Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1

24

1820.658

H4N4E1

1820.655

-0.0027

-1.4908

25*

1825.634

H6N4

1825.634

0.0002

0.1183

26*

1850.666

H4N5F1

1850.666

-0.0001

-0.0808

226.107: Y-HexNAc1-B,HexNAc1-B; 366.092: YY-Hex2,Y-Hex2; 406.089: YY-Hex1HexNAcl,Y-
Hex1HexNAc1; 447.211: YY-HexNAc2,Y-HexNAc2; 550.166: Y-Hex2HexNAc1-B,Hex2HexNAc1-B;
632.219: Y-HexNAc3-B,HexNAc3-B; 712.198: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 730.238: YY-
Hex3HexNAc1,Y-Hex3HexNAcl; 753.205: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 915.264: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B; 1077.308: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1118.316: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1137.271: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.368: Y-
Hex4HexNAc3-B,Hex4HexNAc3-B; 1340.38: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1442.36: Y-
Hex5HexNAc3-B,Hex5HexNAc3-B; 1483.433: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.407: YY-
Hex4HexNAc4,Y-Hex4HexNAc4; 1704.538: YY-Hex4HexNACc5,Y-Hex4HexNAc5; 1867.344: YY-
Hex5HexNACc5,Y-Hex5HexNAc5

27

1866.641

H5N5

1866.661

0.0198

10.5885

28

1905.636

HIN2

1905.634

-0.0021

-1.0804

29*

1941.681

H6N3E1

1941.682

0.0006

0.2885
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30

1966.710

H4N4F1E1

1966.713

0.0032

1.6243

226.136: Y-HexNAc1-B,HexNAc1-B; 366.105: YY-Hex2,Y-Hex2; 388.115: Y-Hex1HexNAcl-
B,Hex1HexNAc1-B; 406.168: YY-Hex1HexNAcl,Y-Hex1HexNAcl; 504.175: Y-Hex1Neu5Ac-Estl-
B,Hex1Neu5Ac-Estl1-B; 550.192: Y-Hex2HexNAc1-B,Hex2HexNAcl1-B; 568.21: YY-Hex2HexNAc1,Y-
Hex2HexNAcl; 707.203: Y-Hex1HexNAc1Neu5Ac-Est1l-B,Hex1HexNAc1Neu5Ac-Estl-B; 712.221: Y-
Hex3HexNAcl1-B,Hex3HexNAc1-B; 730.305: YY-Hex3HexNAcl,Y-Hex3HexNAcl; 753.317: Y-
Hex2HexNAc2-B,Hex2HexNAc2-B; 915.242: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.28: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.28: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.329: YY-
Hex4HexNAc2,Y-Hex4HexNAc2; 1118.359: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.257: YY-
Hex3HexNAc3,Y-Hex3HexNAc3; 1280.384: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.312: YY-
Hex4HexNACc3,Y-Hex4HexNAc3; 1396.367: Y-Hex4dHexNAc2Neu5Ac-Estl-B,Hex4HexNAc2Neu5Ac-Est1-
B; 1460.438: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1478.303: Y-Hex2HexNAc4Neu5Ac-Est1-
B,Hex2HexNAc4Neu5Ac-Est1-B; 1501.431: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1558.396: Y-
Hex5HexNAc2Neu5Ac-Est1-B,Hex5HexNAc2Neu5Ac-Estl-B; 1617.437: YY-Hex4HexNAc3Neu5Ac-
Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1663.501: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.526: Y-
Hex5HexNAc3Neu5Ac-Estl-B,Hex5HexNAc3Neu5Ac-Est1-B; 1820.596: YY-Hex4HexNAc4Neu5Ac-
Estl,Y-Hex4HexNAc4Neu5Ac-Estl; 1982.531: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-
Estl

31

1982.709

H5N4E1

1982.708

-0.0009

-0.4493

32

2012.719

H5N5SF1

2012.719

-0.0003

-0.1620

168.113: Y-dHex1-B,dHex1-B; 226.119: Y-HexNAc1-B,HexNAc1-B; 331.142: Y-Hex1dHex1-B,Hex1dHex1-
B; 388.114: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 550.171: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B; 568.258:
YY-Hex2HexNAcl,Y-Hex2HexNAcl; 712.229: Y-Hex3HexNAcl1-B,Hex3HexNAc1-B; 753.198: Y-
Hex2HexNAc2-B,Hex2HexNAc2-B; 876.226: YY-Hex3HexNAcldHex1,Y-Hex3HexNAcldHex1; 899.258:
Y-Hex2HexNAc2dHex1-B,Hex2HexNAc2dHex1-B; 933.213: YY-Hex3HexNAc2,Y-Hex3HexNAc2;
1077.281: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1118.358: Y-Hex3HexNAc3-B,Hex3HexNAc3-B;
1137.274: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1143.264: Y-Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-
B; 1264.362: Y-Hex3HexNAc3dHex1-B,Hex3HexNAc3dHex1-B; 1280.303: Y-Hex4HexNAc3-
B,Hex4HexNAc3-B; 1298.451: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1322.335: Y-Hex3HexNAc4-
B,Hex3HexNAc4-B; 1442.32: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1485.433: YY-Hex3HexNAc4dHex1,Y-
Hex3HexNAc4dHex1; 1501.393: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1524.458: Y-Hex3HexNAc5-
B,Hex3HexNAc5-B; 1606.569: YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1; 1645.436: Y-
Hex5HexNAc4-B,Hex5HexNAc4-B; 1647.448: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.489:
YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1808.675: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1;
1833.628: Y-Hex4HexNAc5dHex1-B,Hex4HexNAc5dHex1-B; 1848.647: Y-Hex5HexNAc5-
B,Hex5HexNAc5-B; 1851.594: YY-Hex4HexNAc5dHex1,Y-Hex4HexNAc5dHex1; 2012.515: YY-
Hex5HexNAc5dHex1,Y-Hex5HexNAc5dHex1

33

2023.743

H4NSE1

2023.735

-0.0083

-4.1219

34

2128.766

H5N4F1E1

2128.766

0.0000

0.0085

168.113: Y-dHex1-B,dHex1-B; 186.1: YY-dHex1,Y-dHex1; 331.209: Y-Hex1dHex1-B,Hex1dHex1-B;
360.074: YY-NeubAc-Estl,Y-Neu5Ac-Estl; 372.122: Y-HexNAcldHex1-B,HexNAcldHex1-B; 388.103: Y-
Hex1HexNAc1-B,Hex1HexNAc1-B; 406.113: YY-Hex1HexNAcl,Y-Hex1HexNAcl; 447.149: YY-
HexNAc2,Y-HexNAc2; 504.11: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl1-B; 550.14: Y-Hex2HexNAcl-
B,Hex2HexNAc1-B; 568.106: YY-Hex2HexNAc1,Y-Hex2HexNAc1l; 593.102: YY-HexNAc2dHex1,Y-
HexNAc2dHex1; 707.159: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 712.157: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 730.228: YY-Hex3HexNAcl,Y-Hex3HexNAc1; 753.185: Y-
Hex2HexNAc2-B,Hex2HexNAc2-B; 869.223: Y-Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl-
B; 874.195: Y-Hex4HexNAc1-B,Hex4dHexNAc1-B; 876.284: YY-Hex3HexNAcldHex1,Y-
Hex3HexNAcldHex1; 899.282: Y-Hex2HexNAc2dHex1-B,Hex2HexNAc2dHex1-B; 915.245: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B; 917.25: YY-Hex2HexNAc2dHex1,Y-Hex2HexNAc2dHex1; 933.264:
YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1077.224: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1079.238: YY-
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Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1118.358: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.207:
Y-Hex4Neu5Ac-EstldHex1-B,Hex4Neu5Ac-EstldHex1-B,YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1144.135:
Y-Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-B; 1193.242: Y-Hex4HexNAc1Neu5SAc-Estl-
B,Hex4HexNAc1Neu5Ac-Estl-B; 1239.325: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1241.314: YY-
Hex4HexNAc2dHex1,Y-Hex4HexNAc2dHex1; 1264.359: Y-Hex3HexNAc3dHex1-B,Hex3HexNAc3dHex1-
B; 1282.285: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.284: Y-Hex5Neu5Ac-EstldHex1-
B,Hex5Neu5Ac-EstldHex1-B,YY-Hex4HexNAc3,Y-HexdHexNAc3; 1321.825: Y-Hex3HexNAc4-
B,Hex3HexNAc4-B; 1396.311: Y-Hex4HexNAc2Neu5Ac-Est1-B,Hex4HexNAc2Neu5Ac-Estl-B; 1426.366:
Y-Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B; 1444.312: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1; 1456.309: YY-Hex3HexNAc3Neu5Ac-Estl,Y-Hex3HexNAc3Neu5Ac-Estl; 1460.279:
YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1558.361: Y-Hex5HexNAc2Neu5Ac-Est1-B,Hex5HexNAc2Neu5Ac-
Estl1-B; 1601.418: YY-Hex3HexNAc3Neu5Ac-EstldHex1,Y-Hex3HexNAc3Neu5Ac-EstldHex1; 1606.446:
YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1; 1618.404: YY-Hex4HexNAc3Neu5Ac-Estl,Y-
Hex4HexNAc3Neu5Ac-Estl; 1645.541: Y-Hex5HexNAc4-B,Hex5HexNAc4-B; 1648.473: YY-
Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.41: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.451: Y-
Hex5HexNAc3Neu5Ac-Estl1-B,Hex5SHexNAc3Neu5Ac-Estl-B; 1763.44: YY-Hex4HexNAc3Neu5Ac-
EstldHex1,Y-Hex4HexNAc3Neu5Ac-EstldHex1; 1779.489: YY-Hex5HexNAc3Neu5Ac-Estl,Y-
Hex5HexNAc3Neu5Ac-Estl; 1792.58: Y-Hex5HexNAc4dHex1-B,Hex5HexNAc4dHex1-B; 1809.49: YY-
Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 1821.516: YY-Hex4HexNAc4Neu5Ac-Estl,Y-
Hex4HexNAc4Neu5Ac-Estl; 1907.544: Y-Hex5HexNAc3Neu5Ac-EstldHex1-B,Hex5HexNAc3Neu5Ac-
EstldHex1-B; 1966.559: YY-Hex4HexNAc4Neu5Ac-EstldHex1,Y-Hex4HexNAc4Neu5Ac-EstldHexl;
1982.525: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2128.539: YY-
Hex5HexNAc4Neu5Ac-EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1

35

2169.790

H4ANSF1E1

2169.793

0.0026

1.1831

36

2185.790

H5NSE1

2185.787

-0.0025

-1.1521

37

2255.819

H5N4E1L1

2255.793

-0.0260

-11.5432

38

2274.823

H5N4F2E1

2274.824

0.0009

0.4074

168.16: Y-dHex1-B,dHex1-B; 186.168: YY-dHex1,Y-dHex1; 342.12: Y-Neu5Ac-Est1-B,Neu5Ac-Estl-B;
348.144: YY-Hex1dHex1,Y-Hex1dHex1; 447.234: YY-HexNAc2,Y-HexNAc2; 504.156: Y-Hex1Neu5Ac-
Estl1-B,Hex1Neu5Ac-Est1-B; 534.099: Y-Hex1HexNAcldHex1-B,Hex1HexNAcldHex1-B; 550.148: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B; 707.164: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-
B; 712.186: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 753.188: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 869.211:
Y-Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl1-B; 874.156: Y-Hex4HexNAcl-
B,Hex4HexNAc1-B; 876.257: YY-Hex3HexNAcldHex1,Y-Hex3HexNAcldHex1; 899.266: Y-
Hex2HexNAc2dHex1-B,Hex2HexNAc2dHex1-B; 915.27: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.237:
YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1061.316: Y-Hex3HexNAc2dHex1-B,Hex3HexNAc2dHex1-B;
1077.247: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1079.25: YY-Hex3HexNAc2dHex1,Y-
Hex3HexNAc2dHex1; 1095.254: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1193.224: Y-Hex4HexNAc1Neu5Ac-
Estl1-B,Hex4HexNAc1Neu5Ac-Estl-B; 1223.312: Y-Hex4HexNAc2dHex1-B,Hex4HexNAc2dHex1-B;
1241.362: YY-Hex4HexNAc2dHex1,Y-Hex4HexNAc2dHex1; 1264.351: Y-Hex3HexNAc3dHex1-
B,Hex3HexNAc3dHex1-B; 1282.345: Y-Hex4Neu5Ac-EstldHex2-B,Hex4Neu5Ac-EstldHex2-B,YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.348: Y-Hex5Neu5Ac-EstldHex1-B,Hex5Neu5Ac-
EstldHex1-B,YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1396.269: Y-Hex4HexNAc2Neu5Ac-Estl-
B,Hex4HexNAc2Neu5Ac-Est1-B; 1410.407: Y-Hex3HexNAc3dHex2-B,Hex3HexNAc3dHex2-B; 1426.368:
Y-Hex4HexNAc3dHex1-B,Hex4dHexNAc3dHex1-B; 1428.354: YY-Hex3HexNAc3dHex2,Y-
Hex3HexNAc3dHex2; 1444.357: Y-Hex5Neu5Ac-EstldHex2-B,Hex5Neu5Ac-EstldHex2-B,YY-
Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1558.369: Y-Hex5HexNAc2Neu5Ac-Estl-
B,Hex5HexNAc2Neu5Ac-Estl-B; 1572.41: Y-Hex4HexNAc3dHex2-B,Hex4HexNAc3dHex2-B; 1590.382:
YY-Hex4HexNAc3dHex2,Y-Hex4HexNAc3dHex2; 1606.389: YY-Hex5HexNAc3dHex1,Y-
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Hex5HexNAc3dHex1; 1617.4: YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1663.45:
YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1704.408: Y-Hex5HexNAc2Neu5Ac-EstldHex1-
B,Hex5HexNAc2Neu5Ac-EstldHex1-B; 1763.461: YY-Hex4HexNAc3Neu5Ac-EstldHex1,Y-
Hex4HexNAc3Neu5Ac-EstldHex1; 1791.488: Y-Hex5HexNAc4dHex1-B,Hex5HexNAc4dHex1-B;
1809.513: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 1907.514: Y-Hex5HexNAc3Neu5Ac-
EstldHex1-B,Hex5HexNAc3Neu5Ac-EstldHex1-B; 1925.619: YY-Hex5HexNAc3Neu5Ac-EstldHex1,Y-
Hex5HexNAc3Neu5Ac-EstldHex1; 1955.553: YY-Hex5HexNAc4dHex2,Y-Hex5HexNAc4dHex2; 1966.576:
YY-Hex4HexNAc4Neu5Ac-EstldHex1,Y-Hex4dHexNAc4Neu5Ac-EstldHex1; 1982.591: YY-
Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2112.671: YY-Hex4HexNAc4Neu5Ac-
EstldHex2,Y-Hex4HexNAc4Neu5Ac-EstldHex2; 2128.598: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-
Hex5HexNAc4Neu5Ac-EstldHex1; 2256.608: Y-Hex5HexNAc4Neu5Ac-EstldHex2-
B,Hex5HexNAc4Neu5Ac-EstldHex2-B; 2274.565: YY-Hex5HexNAc4Neu5Ac-EstldHex2,Y-
Hex5HexNAc4Neu5Ac-EstldHex2

39

2301.833

H5N4E2

2301.835

0.0018

0.7932

40

2331.848

H5N5F1E1

2331.845

-0.0026

-1.1191

388.144: Y-Hex1HexNAcl-B,Hex1HexNAcl-B; 447.22: YY-HexNAc2,Y-HexNAc2; 504.141: Y-
Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl1-B; 707.198: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Est1-B; 713.18: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 869.242: Y-
Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl-B; 1077.304: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B; 1396.283: Y-Hex4HexNAc2Neu5Ac-Est1-B,Hex4HexNAc2Neu5Ac-Estl-B; 1617.366:
YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1821.538: YY-Hex4HexNAc4Neu5Ac-
Estl,Y-Hex4HexNAc4Neu5Ac-Estl; 1982.611: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-
Estl; 2080.663: Y-Hex5HexNAc3Neu5Ac-Est2-B,Hex5HexNAc3Neu5Ac-Est2-B; 2099.747: YY-
Hex5HexNAc3Neu5Ac-Est2,Y-Hex5HexNAc3NeuSAc-Est2; 2122.744: Y-Hex4HexNAc4Neu5Ac-Est2-
B,Hex4HexNAc4Neu5Ac-Est2-B; 2301.555: YY-Hex5HexNAc4Neu5Ac-Est2,Y-Hex5HexNAc4NeuS5ACc-Est2

41

2347.841

H6NSE1

2347.840

-0.0007

-0.2960

42

2401.861

H5N4F1E1L1

2401.851

-0.0101

-4.2177

43

2429.932

H4AN7E1

2429.893

-0.0386

-15.8841

44

2447.894

H5N4F1E2

2447.893

-0.0013

-0.5169

168.19: Y-dHex1-B,dHex1-B; 388.122: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 447.218: YY-HexNAc2,Y-
HexNAc2; 487.224: Y-Neu5Ac-EstldHex1-B,Neu5Ac-EstldHex1-B; 504.157: Y-Hex1Neu5Ac-Est1-
B,Hex1Neu5Ac-Estl1-B; 707.135: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 869.213:
Y-Hex2HexNAc1Neu5Ac-Estl1-B,Hex2HexNAc1Neu5Ac-Estl1-B; 899.196: Y-Hex2HexNAc2dHex1-
B,Hex2HexNAc2dHex1-B; 933.198: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1031.214: Y-
Hex3HexNAc1Neu5Ac-Estl-B,Hex3HexNAc1Neu5Ac-Est1-B; 1077.265: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B; 1193.295: Y-Hex4HexNAc1Neu5Ac-Est1-B,Hex4HexNAc1Neu5Ac-Estl-B; 1282.31:
YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1396.324: Y-Hex4HexNAc2Neu5Ac-Estl-
B,Hex4HexNAc2Neu5Ac-Est1-B; 1444.378: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1601.421:
YY-Hex3HexNAc3Neu5Ac-EstldHex1,Y-Hex3HexNAc3Neu5Ac-EstldHex1; 1606.397: YY-
Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1; 1617.368: Y-Hex5Neu5Ac-Est2dHex1-B,Hex5Neu5Ac-
Est2dHex1-B,YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1745.433: Y-
Hex4HexNAc3Neu5Ac-EstldHex1-B,Hex4HexNAc3Neu5Ac-EstldHex1-B; 1763.417: YY-
Hex4HexNAc3Neu5Ac-EstldHex1,Y-Hex4HexNAc3Neu5Ac-EstldHex1; 1877.499: Y-
Hex5HexNAc2Neu5Ac-Est2-B,Hex5HexNAc2Neu5Ac-Est2-B; 1966.519: YY-Hex4HexNAc4Neu5Ac-
EstldHex1,Y-Hex4HexNAc4Neu5Ac-EstldHex1; 1982.506: YY-Hex5HexNAc4Neu5Ac-Estl,Y-
Hex5HexNAc4Neu5Ac-Estl; 2080.582: Y-Hex5HexNAc3Neu5Ac-Est2-B,Hex5HexNAc3Neu5Ac-Est2-B;
2098.566: YY-Hex5HexNAc3Neu5Ac-Est2,Y-Hex5HexNAc3Neu5Ac-Est2; 2110.628: Y-
Hex5HexNAc4Neu5Ac-EstldHex1-B,Hex5HexNAc4Neu5Ac-EstldHex1-B; 2128.603: YY-
Hex5HexNAc4Neu5Ac-EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1; 2245.646: YY-
Hex5HexNAc3Neu5Ac-Est2dHex1,Y-Hex5HexNAc3Neu5Ac-Est2dHex1; 2283.578: Y-
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Hex5HexNAc4Neu5Ac-Est2-B,Hex5HexNAc4Neu5Ac-Est2-B; 2301.646: YY-Hex5HexNAc4Neu5Ac-
Est2,Y-Hex5HexNAc4Neu5Ac-Est2; 2447.54: YY-Hex5HexNAc4Neu5Ac-Est2dHex1, Y-
Hex5HexNAc4Neu5Ac-Est2dHex1
707.228: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1NeuSAc-Estl-B; 1264.423: Y-
Hex3HexNAc3dHex1-B,Hex3HexNAc3dHex1-B; 1396.257: Y-Hex4HexNAc2Neu5Ac-Estl-
B,Hex4HexNAc2Neu5Ac-Estl-B; 1444.337: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1763.634:
YY-Hex4HexNAc3Neu5Ac-EstldHex1,Y-Hex4dHexNAc3Neu5Ac-EstldHex1; 2128.695: YY-
Hex5HexNAc4Neu5Ac-EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1; 2331.585: YY-
Hex5HexNAc5Neu5Ac-EstldHex1,Y-Hex5HexNAc5NeuS5Ac-EstldHex1; 2493.543: YY-

45 2493.900 | HBN5SF1E1 2493.898 -0.0018 -0.7162 | Hex6HexNAc5Neu5Ac-EstldHex1,Y-Hex6HexNAc5Neu5Ac-EstldHex1

46 2504.952 | H5N5E2 2504.914 -0.0378 -15.0910

47 2574.974 | HBN5L2 2574.883 -0.0907 -35.2280

48 2639.957 | HBN5SF2E1 2639.956 -0.0009 -0.3323

49 2650.971 | H5NSF1E2 2650.972 0.0011 0.4176

50 2666.937 | HBN5SE2 2666.967 0.0300 11.2569

51 2786.014 | HBNSF3E1 2786.014 0.0000 0.0113

52* 2801.995 | H7TNSF2E1 2802.009 0.0139 4.9772

53 2813.017 | HBNSF1E2 2813.025 0.0079 2.8192

54* 2848.014 | HBN6F2 2848.014 0.0004 0.1494

55 2932.072 | HBNSF4E1 2932.072 -0.0001 -0.0204

56 2940.072 | HBNSE2L1 2940.052 -0.0201 -6.8456

57 2986.084 | HGN5E3 2986.094 0.0097 3.2612

58 3005.086 | HTN6F2E1 3005.088 0.0023 0.7716

59 3059.087 | HBNSF3E1L1 3059.099 0.0119 3.8846

60 3086.092 | HGNSF1E2L1 3086.110 0.0178 5.7621

61 3105.123 | HBNSF3E2 3105.141 0.0177 5.7157

62 3132.140 | HBNSF1E3 3132.152 0.0116 3.7186

63 3151.146 | H7TN6F3E1 3151.146 0.0002 0.0722

64 3232.135 | HBNSF2E2L1 3232.168 0.0327 10.1143

65 3297.211 | HTN6F4E1 3297.204 -0.0069 -2.0817

66 3370.233 | HBN7F2E1 3370.221 -0.0125 -3.7046

67 3470.279 | HTN6F3E2 3470.273 -0.0061 -1.7451

Tablo Ek2. inek sitl whey glikoproteinlerinden tespit edilen N-glikanlarin listesi. MS/MS’i gergeklestirilen glikanlara ait sadece B ve Y iyonlarinin eslesmeleri
tabloya ilave edilmistir. *. Selbest st oligosakkarit profili ile ayni m/z ‘ye sahip potansiyel N-glikanlar.Koyu isaretliler i¢ kalibrasyon piklerini temsil etmektedir.

Detected Calculated
m/z composition mass (Da) | error (Da) | error (ppm) | MS/MS Peaks
1 | 1095.371 | HAN2 1095.370 -0.0012 -1.0735
2 [1136.396 | H3N3 1136.396 0.0004 0.3284
226.061: Y-HexNAcl-B,HexNAc1-B; 388.124: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 429.159: Y-HexNAc2-
B,HexNAc2-B; 447.183: YY-HexNAc2,Y-HexNAc2; 550.201: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.135: YY-
Hex2HexNAc1,Y-Hex2HexNAcl; 609.276: YY-Hex1HexNAc2,Y-Hex1HexNAc2; 671.215: Y-Hex4-B,Hex4-B; 689.14:
YY-Hex4,Y-Hex4; 712.359: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 730.156: YY-Hex3HexNAc1,Y-Hex3HexNAcl;
771.264: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.259: Y-Hex5-B,Hex5-B; 874.315: Y-Hex4HexNAc1-
3 | 1257.423 | H5N2 1257.423 -0.0004 -0.2803 | B,Hex4HexNAc1-B; 892.31: YY-Hex4HexNAc1l,Y-Hex4HexNAcl; 933.292: YY-Hex3HexNAc2,Y-Hex3HexNAc2;
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1036.365: Y-Hex5HexNAcl1-B,Hex5HexNAc1-B; 1054.243: YY-Hex5HexNAcl,Y-Hex5HexNAcl; 1095.241: YY-
Hex4HexNAc2,Y-Hex4HexNAc2; 1257.482: YY-Hex5HexNAc2,Y-Hex5HexNAc2

1282.443

H3N3F1

1282.454

0.0113

8.7972

(&)]

1298.448

H4AN3

1298.449

0.0012

0.9216

1339.472

H3N4

1339.476

0.0037

2.7964

1419.475

H6N2

1419.475

0.0005

0.3318

226.076: Y-HexNAc1-B,HexNAc1-B; 346.127: Y-Hex2-B,Hex2-B; 388.134: Y-Hex1HexNAcl1-B,Hex1HexNAc1-B;
429.139: Y-HexNAc2-B,HexNAc2-B; 447.169: YY-HexNAc2,Y-HexNAc2; 509.179: Y-Hex3-B,Hex3-B; 527.2: YY-
Hex3,Y-Hex3; 550.225: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B; 671.223: Y-Hex4-B,Hex4-B; 713.219: Y-
Hex3HexNAcl1-B,Hex3HexNAc1-B; 771.306: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 834.248: Y-Hex5-B,Hex5-B;
892.267: YY-Hex4HexNAcl,Y-Hex4HexNAcl; 915.292: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.321: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 995.307: Y-Hex6-B,Hex6-B; 1013.329: YY-Hex6,Y-Hex6; 1036.347: Y-
Hex5HexNAcl1-B,Hex5HexNAc1-B; 1077.372: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1198.418: Y-Hex6HexNAc1-
B,Hex6HexNAc1-B; 1216.691: YY-Hex6HexNAc1l,Y-Hex6HexNAc1l; 1238.867: Y-Hex5HexNAc2-B,Hex5HexNAc2-B;
1257.5: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1400.505: Y-Hex6HexNAc2-B,Hex6HexNAc2-B; 1419.539: YY-
Hex6HexNAc2,Y-Hex6HexNAc2

1444.509

H4AN3F1

1444.507

-0.0019

-1.3116

1460.499

H5N3

1460.502

0.0030

2.0678

= |©|00(~

1485.53

H3N4F1

1485.534

0.0037

2.4601

11

1501.526

H4N4

1501.529

0.0026

1.7110

204.049: YY-Hex1,Y-Hex1; 226.086: Y-HexNAc1-B,HexNAc1-B; 244.098: YY-HexNAcl,Y-HexNAcl; 347.117: Y-
Hex2-B,Hex2-B; 388.116: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B; 407.128: YY-Hex1HexNAcl,Y-Hex1HexNAc1l;
429.166: Y-HexNAc2-B,HexNAc2-B; 447.122: YY-HexNAc2,Y-HexNAc2; 509.172: Y-Hex3-B,Hex3-B; 550.182: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B; 671.198: Y-Hex4-B,Hex4-B; 689.174: YY-Hex4,Y-Hex4; 712.226: Y-
Hex3HexNAcl1-B,Hex3HexNAc1-B; 753.259: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 772.209: YY-Hex2HexNAc2,Y -
Hex2HexNAc2; 875.274: Y-Hex4HexNAcl-B,Hex4HexNAc1-B; 916.297: Y-Hex3HexNAc2-B,Hex3HexNAc2-B;
934.296: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 975.341: YY-Hex2HexNAc3,Y-Hex2HexNAc3; 1077.348: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.338: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1137.356: YY-Hex3HexNAc3,Y-
Hex3HexNACc3; 1280.428: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.685: YY-Hex4HexNAc3,Y-Hex4HexNAc3;
1320.907: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1338.884: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1501.536: YY-
Hex4HexNAc4,Y-Hex4HexNAc4

12

1542.537

H3N5

1542.555

0.0181

11.7456

13

1581.528

H7N2

1581.528

0.0003

0.1861

185.043: Y-Hex1-B,Hex1-B; 347.093: Y-Hex2-B,Hex2-B; 388.125: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B; 429.144: Y-
HexNAc2-B,HexNAc2-B; 448.135: YY-HexNAc2,Y-HexNAc2; 509.145: Y-Hex3-B,Hex3-B; 527.135: YY-Hex3,Y-Hex3;
609.189: YY-Hex1HexNAc2,Y-Hex1HexNAc2; 671.18: Y-Hex4-B,Hex4-B; 689.197: YY-Hex4,Y-Hex4; 712.211: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 753.212: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 772.23: YY-Hex2HexNAc2,Y-
Hex2HexNAc2; 833.223: Y-Hex5-B,Hex5-B; 874.26: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 892.298: YY-
Hex4HexNAc1,Y-Hex4HexNAcl; 915.225: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 934.257: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 995.291: Y-Hex6-B,Hex6-B; 1013.218: YY-Hex6,Y-Hex6; 1037.275: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.357: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.336: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
1157.322: Y-Hex7-B,Hex7-B; 1175.307: YY-Hex7,Y-Hex7; 1216.273: YY-Hex6HexNAcl,Y-Hex6HexNAc1; 1239.364:
Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1258.376: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1360.428: Y-Hex7HexNAc1l-
B,Hex7HexNAc1-B; 1378.783: YY-Hex7HexNAc1l,Y-Hex7HexNAcl; 1401.822: Y-Hex6HexNAc2-B,Hex6HexNAc2-B;
1419.62: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1581.543: YY-Hex7HexNAc2,Y-Hex7HexNAc2

14

1606.546

H5N3F1

1606.560

0.0139

8.6700

15

1622.553

H6N3

1622.555

0.0018

1.1361

388.118: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 429.143: Y-HexNAc2-B,HexNAc2-B; 447.115: YY-HexNAc2,Y-
HexNAc2; 527.074: YY-Hex3,Y-Hex3; 550.192: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.213: Y-Hex4-B,Hex4-B;
712.24: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 832.335: Y-Hex5-B,Hex5-B; 834.238: Y-Hex5-B,Hex5-B; 874.202: Y-
Hex4HexNAc1-B,Hex4HexNAc1-B; 933.257: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1036.277: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.394: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.328: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
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1136.357: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1199.316: Y-Hex6HexNAcl1-B,Hex6HexNAcl1-B; 1216.273: YY-
Hex6HexNAcl,Y-Hex6HexNAcl; 1239.37: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.382: YY-Hex5HexNAc2,Y-
Hex5HexNAc2; 1298.374: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1401.486: Y-Hex6HexNAc2-B,Hex6HexNAc2-B;
1419.158: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1442.837: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1604.593: Y-
Hex6HexNAc3-B,Hex6HexNAc3-B; 1622.561: YY-Hex6HexNAc3,Y-Hex6HexNAc3

16

1647.584

H4N4F1

1647.586

0.0025

1.5040

17

1663.579

H5N4

1663.581

0.0024

1.4382

226.059: Y-HexNAc1-B,HexNAc1-B; 244.1: YY-HexNAcl,Y-HexNAc1l; 347.135: Y-Hex2-B,Hex2-B; 388.131: Y-
Hex1HexNAc1-B,Hex1HexNAc1-B; 429.154: Y-HexNAc2-B,HexNAc2-B; 447.183: YY-HexNAc2,Y-HexNAc2;
509.191: Y-Hex3-B,Hex3-B; 527.15: YY-Hex3,Y-Hex3; 550.239: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.195: YY-
Hex2HexNAcl,Y-Hex2HexNAcl; 671.182: Y-Hex4-B,Hex4-B; 712.248: Y-Hex3HexNAc1-B,Hex3HexNAcl-B;
771.272: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.253: Y-Hex5-B,Hex5-B; 874.287: Y-Hex4HexNAc1-
B,Hex4HexNAc1-B; 915.296: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.283: YY-Hex3HexNAc2,Y-Hex3HexNAc2;
1036.294: Y-Hex5HexNAcl1-B,Hex5HexNAc1-B; 1077.33: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.337: YY-
Hex4HexNAc2,Y-Hex4HexNAc2; 1136.352: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1239.377: Y-Hex5HexNAc2-
B,Hex5HexNAc2-B; 1257.383: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1280.467: Y-Hex4HexNAc3-B,Hex4HexNAc3-B;
1298.416: YY-Hex4HexNAc3,Y-Hex4dHexNACc3; 1442.492: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1460.5: YY-
Hex5HexNAc3,Y-Hex5HexNACc3; 1483.855: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.613: YY-Hex4HexNAc4,Y-
Hex4HexNAc4,; 1645.594: Y-Hex5HexNAc4-B,Hex5HexNAc4-B; 1663.594: YY-Hex5HexNAc4,Y-Hex5HexNAc4

18

1688.604

H3NSF1

1688.613

0.0090

5.3458

19

1704.605

HA4ANS

1704.608

0.0029

1.7257

226.088: Y-HexNAcl1-B,HexNAc1-B; 347.136: Y-Hex2-B,Hex2-B; 388.15: Y-Hex1HexNAc1-B,Hex1HexNAc1-B;
429.151: Y-HexNAc2-B,HexNAc2-B; 550.194: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B; 712.217: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B; 753.2: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 771.267: YY-Hex2HexNAc2,Y-Hex2HexNAc2;
874.285: Y-Hex4HexNAcl1-B,Hex4HexNAcl-B; 915.29: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.309: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.327: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1118.376: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B; 1136.369: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1177.385: YY-Hex2HexNAc4,Y-Hex2HexNAc4;
1281.407: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.424: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1321.463: Y-
Hex3HexNAc4-B,Hex3HexNAc4-B; 1339.439: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1483.51: Y-Hex4HexNAc4-
B,Hex4HexNAc4-B; 1501.538: YY-Hex4HexNAc4,Y-Hex4dHexNAc4; 1523.918: Y-Hex3HexNAc5-B,Hex3HexNAc5-B;
1705.597: YY-Hex4HexNACc5,Y-Hex4HexNAc5

20

1743.582

H8N2

1743.581

-0.0009

-0.5060

21

1768.605

H6N3F1

1768.613

0.0078

4.3832

22

1779.627

H5N3E1

1779.629

0.0017

0.9759

23

1809.638

H5N4F1

1809.639

0.0013

0.7191

168.072: Y-dHex1-B,dHex1-B; 186.08: YY-dHex1,Y-dHex1; 226.122: Y-HexNAc1-B,HexNAc1-B; 244.097: YY-
HexNAcl,Y-HexNAc1l; 372.117: Y-HexNAcldHex1-B,HexNAcldHex1-B; 389.139: YY-HexNAcldHex1,Y-
HexNAcldHex1; 447.225: YY-HexNAc2,Y-HexNAc2; 509.155: Y-Hex3-B,Hex3-B; 527.104: YY-Hex3,Y-Hex3;
550.198: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 569.112: YY-Hex2HexNAc1,Y-Hex2HexNAcl; 593.232: YY-
HexNAc2dHex1,Y-HexNAc2dHex1; 671.221: Y-Hex4-B,Hex4-B; 712.248: Y-Hex3HexNAc1-B,Hex3HexNAc1-B;
771.262: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.278: Y-Hex5-B,Hex5-B; 875.244: Y-Hex4HexNAc1-
B,Hex4HexNAc1-B; 915.305: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.332: YY-Hex3HexNAc2,Y-Hex3HexNAc2;
1037.291: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1077.357: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1080.363: YY-
Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1095.388: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.393: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.359: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1142.938: Y-
Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-B; 1240.382: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.412: YY-
Hex5HexNAc2,Y-Hex5HexNAc2; 1282.426: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.445: YY-
Hex4HexNAc3,Y-Hex4HexNAc3; 1321.503: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1384.512: Y-Hex5HexNAc2dHex1-
B,Hex5HexNAc2dHex1-B; 1403.467: YY-Hex5HexNAc2dHex1,Y-Hex5HexNAc2dHex1; 1426.525: Y-
Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B; 1442.488: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.493: YY-
Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1460.559: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1485.525: YY-
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Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1; 1587.864: Y-Hex5HexNAc3dHex1-B,Hex5HexNAc3dHex1-B;
1606.636: YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1; 1644.757: Y-Hex5HexNAc4-B,Hex5HexNAc4-B;
1647.695: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1809.637: YY-Hex5HexNAc4dHex1,Y -
Hex5HexNAc4dHex1

24

1820.648

H4AN4E1

1820.655

0.0073

4.0017

25

1825.623

H6N4

1825.634

0.0112

6.1436

26

1850.664

H4AN5SF1

1850.666

0.0019

0.9999

226.132: Y-HexNAc1-B,HexNAc1-B; 429.139: Y-HexNAc2-B,HexNAc2-B; 550.161: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 568.257: YY-Hex2HexNAc1l,Y-Hex2HexNAcl; 712.213: Y-Hex3HexNAcl1-B,Hex3HexNAcl1-B;
874.324: Y-Hex4HexNAcl-B,Hex4HexNAc1-B; 916.281: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1078.319: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B; 1118.349: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.313: YY-Hex3HexNAc3,Y-
Hex3HexNAc3; 1280.387: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1282.409: YY-Hex3HexNAc3dHex1,Y-
Hex3HexNAc3dHex1; 1298.42: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1321.468: Y-Hex3HexNAc4-B,Hex3HexNAc4-B;
1340.423: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1426.496: Y-Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B;
1444.493: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1483.498: Y-Hex4HexNAc4-B,HexdHexNAc4-B;
1485.507: YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1; 1501.512: YY-Hex4HexNAc4,Y-Hex4dHexNAc4;
1524.561: Y-Hex3HexNAc5-B,Hex3HexNAc5-B; 1629.804: Y-Hex4HexNAc4dHex1-B,Hex4HexNAc4dHex1-B;
1647.624: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1688.774: YY-Hex3HexNAc5dHex1,Y -
Hex3HexNAc5dHex1; 1704.615: YY-Hex4HexNAc5,Y-Hex4HexNAc5; 1850.66: YY-Hex4HexNAc5dHex1,Y-
Hex4HexNAc5dHex1

27

1866.645

H5N5

1866.661

0.0158

8.4456

28

1891.69

H3NG6F1

1891.692

0.0024

1.2685

29

1905.636

HIN2

1905.634

-0.0021

-1.0804

185.106: Y-Hex1-B,Hex1-B; 244.111: YY-HexNAcl,Y-HexNAcl; 346.166: Y-Hex2-B,Hex2-B; 348.064: Y-Hex2-
B,Hex2-B; 388.136: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B; 429.174: Y-HexNAc2-B,HexNAc2-B; 447.161: YY-
HexNAc2,Y-HexNAc2; 510.144: Y-Hex3-B,Hex3-B; 527.181: YY-Hex3,Y-Hex3; 550.287: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 609.293: YY-Hex1HexNAc2,Y-Hex1HexNAc2; 712.306: Y-Hex3HexNAcl-B,Hex3HexNAcl-B;
753.37: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 833.264: Y-Hex5-B,Hex5-B; 851.3: YY-Hex5,Y-Hex5; 874.273: Y-
Hex4HexNAcl-B,Hex4HexNAc1-B; 915.384: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.354: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 995.32: Y-Hex6-B,Hex6-B; 1013.263: YY-Hex6,Y-Hex6; 1036.335: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.373: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.34: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
1157.362: Y-Hex7-B,Hex7-B; 1175.324: YY-Hex7,Y-Hex7; 1198.362: Y-Hex6HexNAc1-B,Hex6HexNAc1-B; 1216.308:
YY-Hex6HexNAcl,Y-Hex6HexNAcl; 1258.409: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1360.431: Y-Hex7HexNAc1-
B,Hex7HexNAc1-B; 1378.396: YY-Hex7HexNAcl,Y-Hex7HexNAcl; 1419.465: YY-Hex6HexNAc2,Y-Hex6HexNAc2;
1481.462: Y-Hex9-B,Hex9-B; 1498.513: YY-Hex9,Y-Hex9; 1540.471: YY-Hex8HexNAcl,Y-Hex8HexNAc1; 1562.535:
Y-Hex7HexNAc2-B,Hex7HexNAc2-B; 1581.54: YY-Hex7HexNAc2,Y-Hex7HexNAc2; 1684.571: Y-Hex9HexNAc1-
B,Hex9HexNAc1-B; 1702.608: YY-Hex9HexNAcl,Y-Hex9HexNAcl; 1724.659: Y-Hex8HexNAc2-B,Hex8HexNAc2-B;
1743.639: YY-Hex8HexNAc2,Y-Hex8HexNAc2; 1905.614: YY-Hex9HexNAc2,Y-Hex9HexNAc2

30

1941.681

H6N3E1

1941.682

0.0006

0.2885

31

1955.683

H5N4F2

1955.697

0.0142

7.2660

32

1966.691

H4AN4F1E1

1966.713

0.0222

11.2851

33

1982.707

H5N4E1

1982.708

0.0011

0.5594

226.119: Y-HexNAc1-B,HexNAc1-B; 388.56: Y-Hex1HexNAc1-B,Hex1HexNAcl-B; 447.173: YY-HexNAc2,Y-
HexNAc2; 504.159: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Est1-B; 509.157: Y-Hex3-B,Hex3-B; 527.178: YY-Hex3,Y-
Hex3; 545.204: Y-HexNAc1Neu5Ac-Est1-B,HexNAc1Neu5Ac-Estl1-B; 550.2: Y-Hex2HexNAc1-B,Hex2HexNAc1-B;
707.252: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 712.263: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B; 748.295: Y-HexNAc2Neu5Ac-Est1-B,HexNAc2Neu5Ac-Est1-B; 869.303: Y-
Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl1-B; 874.31: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 915.352:
Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.322: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1036.35: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.347: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1137.368: YY-Hex3HexNAc3,Y-Hex3HexNACc3;
1193.348: Y-Hex4HexNAc1Neu5Ac-Est1-B,Hex4AHexNAc1Neu5Ac-Estl-B; 1239.433: Y-Hex5HexNAc2-
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B,Hex5HexNAc2-B; 1257.438: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1280.392: Y-Hex4HexNAc3-B,Hex4HexNAc3-B;
1298.407: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1396.486: Y-Hex4HexNAc2Neu5Ac-Est1-B,Hex4HexNAc2Neu5Ac-
Est1-B; 1441.514: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1460.5: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1501.563: YY-
Hex4HexNAc4,Y-Hex4dHexNAc4; 1558.541: Y-Hex5HexNAc2Neu5Ac-Estl-B,Hex5SHexNAc2Neu5Ac-Estl-B;
1599.569: Y-Hex4HexNAc3Neu5Ac-Estl-B,Hex4HexNAc3Neu5Ac-Estl-B; 1617.58: YY-Hex4HexNAc3Neu5Ac-
Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1645.635: Y-Hex5HexNAc4-B,Hex5HexNAc4-B; 1663.604: YY-Hex5HexNAc4,Y-
Hex5HexNAc4; 1761.707: Y-Hex5HexNAc3Neu5Ac-Est1-B,Hex5HexNAc3Neu5Ac-Estl-B; 1778.837: YY-
Hex5HexNAc3Neu5Ac-Estl,Y-Hex5HexNAc3Neu5Ac-Estl; 1820.762: YY-Hex4HexNAc4Neu5Ac-Estl,Y-
Hex4HexNAc4Neu5Ac-Estl; 1982.67: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4NeuS5Ac-Estl

34

1998.696

H5N4Gel

1998.703

0.0070

3.5142

35

2012.711

H5N5F1

2012.719

0.0077

3.8127

36

2023.733

HANSE1

2023.735

0.0017

0.8194

226.11: Y-HexNAc1-B,HexNAc1-B; 388.147: Y-Hex1HexNAc1-B,Hex1HexNAcl-B; 429.172: Y-HexNAc2-B,HexNAc2-
B; 447.221: YY-HexNAc2,Y-HexNAc2; 545.199: Y-HexNAc1Neu5Ac-Est1-B,HexNAc1Neu5Ac-Estl-B; 550.185: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B; 707.281: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 712.33:
Y-Hex3HexNAcl1-B,Hex3HexNAc1-B; 748.287: Y-HexNAc2Neu5Ac-Est1-B,HexNAc2Neu5Ac-Est1-B; 869.391: Y-
Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl-B; 915.384: Y-Hex3HexNAc2-B,Hex3HexNAc2-B;
933.321: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1077.343: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1118.354: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.404: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1177.333: YY-Hex2HexNAc4,Y-
Hex2HexNAc4; 1280.429: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.455: YY-Hex4HexNAc3,Y-Hex4HexNAc3;
1339.427: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1483.542: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.508: YY-
Hex4HexNAc4,Y-Hex4HexNAc4; 1524.535: Y-Hex3HexNAc5-B,Hex3HexNAc5-B; 1599.556: Y-
Hex4HexNAc3Neu5Ac-Estl-B,Hex4HexNAc3Neu5Ac-Estl-B; 1617.562: YY-Hex4HexNAc3Neu5Ac-Estl,Y-
Hex4HexNAc3Neu5Ac-Estl; 1658.591: YY-Hex3HexNAc4Neu5Ac-Estl,Y-Hex3HexNAc4Neu5Ac-Estl; 1704.616:
YY-Hex4HexNACc5,Y-Hex4HexNACc5; 1802.663: Y-Hex4HexNAc4Neu5Ac-Estl1-B,Hex4HexNAc4Neu5Ac-Estl-B;
1820.682: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4Neu5Ac-Estl; 2023.669: YY-Hex4HexNAc5Neu5Ac-
Estl,Y-Hex4HexNAc5Neu5Ac-Estl

37

2053.73

H4ANGF1

2053.745

0.0152

7.4123

38

2064.755

H3NGE1

2064.761

0.0062

3.0063

39

2098.733

H5N4F1GI1

2098.719

-0.0139

-6.6384

40

2110.762

H4AN7

2110.767

0.0047

2.2204

41

2128.765

H5N4F1E1

2128.766

0.0010

0.4782

226.161: Y-HexNAc1-B,HexNAc1-B; 331.162: Y-HexldHex1-B,Hex1ldHex1-B; 342.112: Y-Neu5Ac-Est1-B,NeuSAc-
Est1-B; 360.19: YY-Neu5Ac-Estl,Y-Neu5Ac-Estl; 388.129: Y-Hex1HexNAc1-B,Hex1HexNAcl-B; 429.163: Y-
HexNAc2-B,HexNAc2-B; 504.175: Y-Hex1Neu5Ac-Est1-B,Hex1INeu5Ac-Estl-B; 522.205: YY-Hex1Neu5Ac-Estl,Y-
Hex1Neu5Ac-Estl; 545.22: Y-HexNAc1Neu5Ac-Est1-B,HexNAc1Neu5Ac-Est1-B; 550.186: Y-Hex2HexNAcl-
B,Hex2HexNAc1-B; 593.277: YY-HexNAc2dHex1,Y-HexNAc2dHex1; 650.229: Y-Hex1Neu5Ac-EstldHex1-
B,Hex1Neu5Ac-EstldHex1-B,YY-HexNAc3,Y-HexNAc3; 707.249: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Estl-B; 712.266: Y-Hex3HexNAc1-B,Hex3HexNAcl-B; 748.288: Y-HexNAc2Neu5Ac-Estl-
B,HexNAc2Neu5Ac-Estl1-B; 869.302: Y-Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl-B; 874.348: Y-
Hex4HexNAc1-B,Hex4HexNAc1-B; 915.329: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.312: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 1077.365: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1079.36: YY-Hex3HexNAc2dHex1,Y-
Hex3HexNAc2dHex1; 1095.348: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1136.359: Y-Hex4Neu5Ac-EstldHex1-
B,Hex4Neu5Ac-EstldHex1-B,YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1143.568: Y-Hex1HexNAc4dHex1-
B,Hex1HexNAc4dHex1-B; 1193.387: Y-Hex4HexNAc1Neu5Ac-Estl-B,Hex4dHexNAc1Neu5Ac-Est1-B; 1239.412: Y-
Hex5HexNAc2-B,Hex5HexNAc2-B; 1282.427: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.443: Y-
Hex5Neu5Ac-EstldHex1-B,Hex5Neu5Ac-EstldHex1-B,YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1322.332: Y-
Hex3HexNAc4-B,Hex3HexNAc4-B; 1396.459: Y-Hex4HexNAc2Neu5Ac-Est1-B,Hex4HexNAc2Neu5Ac-Estl-B;
1403.478: YY-Hex5HexNAc2dHex1,Y-Hex5HexNAc2dHex1; 1426.485: Y-Hex4HexNAc3dHex1-
B,Hex4HexNAc3dHex1-B; 1444.47: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1460.465: YY-
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Hex5HexNAc3,Y-Hex5HexNAc3; 1501.545: Y-Hex5HexNAc1Neu5Ac-EstldHex1-B,Hex5HexNAc1Neu5Ac-
EstldHex1-B,YY-Hex4HexNAc4,Y-Hex4dHexNAc4; 1558.515: Y-Hex5HexNAc2Neu5Ac-Estl-
B,Hex5HexNAc2Neu5Ac-Estl-B; 1601.546: YY-Hex3HexNAc3Neu5Ac-EstldHex1,Y-Hex3HexNAc3Neu5Ac-
EstldHex1; 1606.55: YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1; 1617.574: YY-Hex4HexNAc3Neu5Ac-Estl,Y-
Hex4HexNAc3Neu5Ac-Estl; 1647.603: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.603: YY-
Hex5HexNAc4,Y-Hex5HexNAc4; 1704.698: Y-Hex5HexNAc2Neu5Ac-EstldHex1-B,Hex5HexNAc2Neu5Ac-
EstldHex1-B; 1761.634: Y-Hex5HexNAc3Neu5Ac-Estl1-B,Hex5HexNAc3Neu5Ac-Estl-B; 1763.639: YY-
Hex4HexNAc3Neu5Ac-EstldHex1,Y-Hex4HexNAc3Neu5Ac-EstldHex1; 1779.641: YY-Hex5HexNAc3Neu5Ac-
Estl,Y-Hex5HexNAc3Neu5Ac-Estl; 1809.66: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 1907.803: Y-
Hex5HexNAc3Neu5Ac-EstldHex1-B,Hex5HexNAc3Neu5Ac-EstldHex1-B; 1948.811: Y-Hex4HexNAc4Neu5Ac-
EstldHex1-B,Hex4HexNAc4Neu5Ac-EstldHex1-B; 1964.775: Y-Hex5HexNAc4Neu5Ac-Estl-
B,Hex5HexNAc4Neu5Ac-Estl-B; 1982.728: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl;
2128.736: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1

42

2144.75

H5N4F1Gel

2144.761

0.0109

5.0974

43

2169.791

H4ANSF1E1

2169.793

0.0016

0.7222

388.15: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 429.171: Y-HexNAc2-B,HexNAc2-B; 505.095: Y-Hex1Neu5Ac-Estl-
B,Hex1Neu5Ac-Est1-B; 545.229: Y-HexNAc1Neu5Ac-Estl-B,HexNAc1Neu5Ac-Estl1-B; 550.131: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 707.226: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 712.253: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 748.274: Y-HexNAc2Neu5Ac-Est1-B,HexNAc2Neu5Ac-Est1-B; 915.205: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B; 933.348: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1077.329: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B; 1079.354: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1118.41: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B; 1136.415: Y-Hex4Neu5Ac-EstldHex1-B,Hex4Neu5Ac-EstldHex1-B,YY-Hex3HexNAc3,Y -
Hex3HexNAc3; 1193.363: Y-Hex4HexNAc1Neu5Ac-Estl-B,Hex4HexNAc1Neu5Ac-Estl-B; 1282.433: YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1339.412: Y-Hex4HexNAc1Neu5Ac-EstldHex1-
B,Hex4HexNAc1Neu5Ac-EstldHex1-B,YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1444.471: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1; 1485.487: YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1; 1599.542: Y-
Hex4HexNAc3Neu5Ac-Estl-B,Hex4HexNAc3Neu5Ac-Est1-B; 1647.588: YY-Hex4HexNAc4dHex1,Y-
Hex4HexNAc4dHex1; 1704.678: YY-Hex4HexNACc5,Y-Hex4HexNAc5; 1763.643: YY-Hex4HexNAc3Neu5Ac-
EstldHex1,Y-Hex4HexNAc3Neu5Ac-EstldHex1; 1802.628: Y-Hex4HexNAc4Neu5Ac-Estl-B,Hex4HexNAc4Neu5Ac-
Est1-B; 1804.653: YY-Hex3HexNAc4Neu5Ac-EstldHex1,Y-Hex3HexNAc4Neu5Ac-EstldHex1; 1820.726: YY-
Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4Neu5Ac-Estl; 1850.675: YY-Hex4HexNAc5dHex1,Y -
Hex4HexNAc5dHex1; 1947.775: Y-Hex4HexNAc4Neu5Ac-EstldHex1-B,Hex4HexNAc4Neu5Ac-EstldHex1-B;
1966.787: YY-Hex4HexNAc4Neu5Ac-EstldHex1,Y-Hex4HexNAc4Neu5Ac-EstldHex1; 2006.804: YY-
Hex3HexNAc5Neu5Ac-EstldHex1,Y-Hex3HexNAc5Neu5Ac-EstldHex1; 2023.727: YY-Hex4HexNAc5Neu5Ac-
Estl,Y-Hex4HexNAc5Neu5Ac-Estl; 2169.717: YY-Hex4HexNAc5Neu5Ac-EstldHex1,Y-Hex4HexNAc5Neu5Ac-
EstldHex1

44

2185.774

H5N5E1

2185.787

0.0135

6.1679

45

2210.817

H3N6F1E1

2210.819

0.0021

0.9572

388.145: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 429.162: Y-HexNAc2-B,HexNAc2-B, 545.177: Y-HexNAc1Neu5Ac-
Est1-B,HexNAc1Neu5Ac-Est1-B, 550.226: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 707.371: Y-Hex1HexNAc1Neu5Ac-
Est1-B,Hex1HexNAc1Neu5Ac-Estl-B, 712.233: Y-Hex3HexNAcl-B,Hex3HexNAc1-B, 730.178: YY-Hex3HexNAcl,Y-
Hex3HexNAc1, 748.274: Y-HexNAc2Neu5Ac-Est1-B,HexNAc2Neu5Ac-Est1-B, 910.291: Y-Hex1HexNAc2Neu5Ac-
Est1-B,Hex1HexNAc2Neu5Ac-Estl1-B, 915.301: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 1079.346: YY-
Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1118.381: Y-Hex3HexNAc3-B,Hex3HexNAc3-B, 1282.443: YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1321.47: Y-Hex3HexNAc4-B,Hex3HexNAc4-B, 1323.496: YY-
Hex2HexNAc4dHex1,Y-Hex2HexNAc4dHex1, 1339.476: YY-Hex3HexNAc4,Y-Hex3HexNAc4, 1437.489: Y-
Hex3HexNAc3Neu5Ac-Estl-B,Hex3HexNAc3Neu5Ac-Estl1-B, 1485.51: YY-Hex3HexNAc4dHex1,Y-
Hex3HexNAc4dHex1, 1640.572: Y-Hex3HexNAc4Neu5Ac-Est1-B,Hex3HexNAc4Neu5Ac-Estl-B, 1688.602: YY-
Hex3HexNAc5dHex1,Y-Hex3HexNAc5dHex1, 1745.615: YY-Hex3HexNAc6,Y-Hex3HexNAc6, 1804.693: YY-
Hex3HexNAc4Neu5Ac-EstldHex1,Y-Hex3HexNAc4Neu5Ac-EstldHexl, 1843.676: Y-Hex3HexNAc5Neu5Ac-Estl-
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B,Hex3HexNAc5Neu5Ac-Est1-B, 1861.699: YY-Hex3HexNAc5Neu5Ac-Estl,Y-Hex3HexNAc5Neu5Ac-Estl,
1891.705: YY-Hex3HexNAc6dHex1,Y-Hex3HexNAc6dHex1, 1988.881: Y-Hex3HexNAc5Neu5Ac-EstldHex1-
B,Hex3HexNAc5Neu5Ac-EstldHex1-B, 2007.818: YY-Hex3HexNAc5Neu5Ac-EstldHex1,Y-Hex3HexNAc5Neu5Ac-
EstldHex1, 2064.818: YY-Hex3HexNAc6Neu5Ac-Estl,Y-Hex3HexNAc6Neu5Ac-Estl, 2210.738: YY-
Hex3HexNAc6Neu5Ac-EstldHex1,Y-Hex3HexNAc6Neu5Ac-EstldHex1

226.213: Y-HexNAcl-B,HexNAc1-B, 388.135: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 429.168: Y-HexNAc2-
B,HexNAc2-B, 712.288: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B, 915.36: Y-Hex3HexNAc2-B,Hex3HexNAc2-B,
933.297: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.342: Y-Hex4HexNAc2-B,Hex4HexNAc2-B, 1118.356: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B, 1280.428: Y-Hex4HexNAc3-B,Hex4HexNAc3-B, 1282.484: YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1298.431: YY-Hex4HexNAc3,Y-Hex4HexNAc3, 1321.403: Y-
Hex3HexNAc4-B,Hex3HexNAc4-B, 1444.458: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1,Y-HexNAc7-
B,HexNAc7-B, 1483.494: Y-Hex4HexNAc4-B,Hex4HexNAc4-B, 1485.554: YY-Hex3HexNAc4dHex1,Y-
Hex3HexNAc4dHex1, 1502.498: YY-Hex4HexNAc4,Y-Hex4HexNAc4, 1647.533: YY-Hex4HexNAc4dHex1,Y-
Hex4HexNAc4dHex1, 1686.55: Y-Hex4HexNAc5-B,Hex4HexNAc5-B, 1688.597: YY-Hex3HexNAc5dHex1,Y-
Hex3HexNAc5dHex1, 1704.601: YY-Hex4HexNACc5,Y-Hex4HexNAc5, 1768.556: Y-Hex2HexNAc7-B,Hex2HexNAc7-
B, 1850.682: YY-Hex4HexNAc5dHex1,Y-Hex4HexNAc5dHex1, 1889.657: Y-Hex4HexNAc6-B,Hex4HexNAc6-B,
1891.717: YY-Hex3HexNAc6dHex1,Y-Hex3HexNAc6dHex1, 2034.802: Y-Hex4HexNAc6dHex1-
B,Hex4HexNAc6dHex1-B, 2053.751: YY-Hex4HexNAc6dHex1,Y-Hex4dHexNAc6dHex1, 2094.755: YY -

46 | 2256.821 | H4AN7F1 2256.825 0.0036 1.5932 | Hex3HexNAc7dHex1,Y-Hex3HexNAc7dHex1, 2110.764: YY-Hex4HexNAc7,Y-Hex4HexNAc7

47| 2274.811 | H5N4F2E1 2274.824 0.0129 5.6825

48 | 2287.803 | H5N4GelGl1 2287.783 -0.0202 -8.8338

49 | 2301.825 | H5SN4E?2 2301.835 0.0098 4.2687

50 | 2317.827 | HEN5GI1 2317.793 -0.0336 -14.5160

51 | 2331.839 | H5N5F1E1 2331.845 0.0064 2.7405

52 | 2333.826 | H5N4Ge2 2333.825 -0.0013 -0.5763

53| 2347.84 | HBNSE1 2347.840 0.0003 0.1300

54 | 2356.864 | H3N6F2E1 2356.877 0.0130 5.5264

55 | 2372.847 | HAN6F1E1 2372.872 0.0249 10.5103

56 | 2388.865 | HSN6E1 2388.867 0.0019 0.7762

57 | 2401.852 | HSN4F1E1L1 2401.851 -0.0011 -0.4705

58| 2429.89 | H4AN7E1 2429.893 0.0034 1.4006

59 | 2433.864 | H5N4F1GelGl1 | 2433.841 -0.0233 -9.5737

60 | 2447.882 | H5N4F1E2 2447.893 0.0107 4.3853

61 | 2488.904 | HANSF1E2 2488.919 0.0153 6.1407
504.163: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl-B; 552.08: YY-Hex1HexNAcldHex1,Y-Hex1HexNAcldHex1;
707.204: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 932.689: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 1077.376: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1239.336: Y-Hex5HexNAc2-B,Hex5HexNAc2-B;
1442.415: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.463: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1;
1647.525: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1761.509: Y-Hex5HexNAc3Neu5Ac-Estl-
B,Hex5HexNAc3Neu5Ac-Estl-B; 1809.563: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 1923.664: Y-
Hex6HexNAc3Neu5Ac-Estl-B,Hex6HexNAc3Neu5Ac-Estl1-B; 2028.691: YY-Hex6HexNACS5,Y-Hex6HexNAC5;
2126.74: Y-Hex6HexNAc4Neu5Ac-Estl1-B,Hex6HexNAc4Neu5Ac-Estl-B; 2128.731: YY-Hex5HexNAc4Neu5AcC-
EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1; 2144.754: YY-Hex6HexNAc4Neu5Ac-Estl,Y-
Hex6HexNAc4Neu5Ac-Estl; 2168.932: YY-Hex4HexNAc5Neu5Ac-EstldHex1,Y-Hex4HexNAc5Neu5Ac-EstldHex1;
2174.804: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1; 2290.899: YY-Hex6HexNAc4Neu5Ac-EstldHex1,Y-
Hex6HexNAc4Neu5Ac-EstldHex1; 2331.829: YY-Hex5HexNAc5Neu5Ac-EstldHex1,Y-Hex5HexNAc5Neu5Ac-
EstldHex1; 2347.813: YY-Hex6HexNAc5Neu5Ac-Estl,Y-Hex6HexNAc5Neu5Ac-Estl; 2493.808: YY-

62 | 2493.899 | HENSF1E1 2493.898 -0.0008 -0.3152 | Hex6HexNAc5Neu5Ac-EstldHex1,Y-Hex6HexNAc5Neu5Ac-EstldHex1
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63 | 2509.877 | HBN5F1Gel 2509.893 0.0161 6.4260
168.206: Y-dHex1-B,dHex1-B, 707.22: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Estl-B, 748.23: Y-
HexNAc2Neu5Ac-Est1-B,HexNAc2Neu5Ac-Est1-B, 915.265: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 1077.404: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B, 1118.384: Y-Hex3HexNAc3-B,Hex3HexNAc3-B, 1280.445: Y-Hex4HexNAc3-
B,Hex4HexNAc3-B, 1442.451: Y-Hex5HexNAc3-B,Hex5HexNAc3-B, 1444.477: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1, 1483.445: Y-Hex4HexNAc4-B,Hex4HexNAc4-B, 1647.564: YY-Hex4HexNAc4dHex1,Y -
Hex4HexNAc4dHex1, 1688.535: YY-Hex3HexNAc5dHex1,Y-Hex3HexNAc5dHex1, 1761.59: Y-
Hex5HexNAc3Neu5Ac-Estl-B,Hex5HexNAc3Neu5Ac-Estl1-B, 1809.675: YY-Hex5HexNAc4dHex1,Y-
Hex5HexNAc4dHex1, 1850.606: YY-Hex4HexNAc5dHex1,Y-Hex4HexNAc5dHex1, 1964.696: Y-
Hex5HexNAc4Neu5Ac-Estl-B,Hex5HexNAc4Neu5Ac-Est1-B, 2013.627: YY-Hex5HexNAc5dHex1,Y-
Hex5HexNAc5dHex1, 2070.729: YY-Hex5HexNACc6,Y-Hex5HexNAc6, 2128.87: YY-Hex5HexNAc4Neu5Ac-
EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1, 2168.774: Y-Hex5HexNAc5Neu5Ac-Estl-B,HexsHexNAcSNeu5Ac-
Estl-B, 2185.791: YY-Hex5HexNAc5Neu5Ac-Estl,Y-Hex5HexNAc5Neu5Ac-Estl, 2215.806: YY-
Hex5HexNAc6dHex1,Y-Hex5HexNAc6dHex1, 2331.85: YY-Hex5HexNAc5Neu5Ac-EstldHex1,Y-
Hex5HexNAc5Neu5Ac-EstldHex1, 2372.818: YY-Hex4HexNAc6Neu5Ac-EstldHex1,Y-Hex4HexNAc6Neu5Ac-
EstldHex1, 2388.86: YY-Hex5HexNAc6Neu5Ac-Estl,Y-Hex5HexNAc6Neu5Ac-Estl, 2534.782: YY-

64 | 2534.925 | H5N6F1E1 2534.925 -0.0002 -0.0935 | Hex5HexNAc6Neu5Ac-EstldHex1,Y-Hex5HexNAc6Neu5Ac-EstldHex1

65 | 2575.948 | HAN7F1E1 2575.951 0.0033 1.2858

66 | 2621.936 | HSN8F1 2621.957 0.0208 7.9297

67 | 2696.971 | HBN6F1E1 2696.978 0.0066 2.4422

68 | 2712.973 | HTN6E1 2712.973 -0.0005 -0.1839

69 | 2813.002 | HBNSF1E2 2813.025 0.0229 8.1516
707.23: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B, 1809.541: YY-Hex5HexNAc4dHex1,Y-
Hex5HexNAc4dHex1, 2174.712: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1, 2288.829: Y-
Hex7HexNAc4Neu5Ac-Estl-B,Hex7HexNAc4Neu5Ac-Estl-B, 2491.889: Y-Hex7HexNAcS5Neu5Ac-Estl-
B,Hex7HexNAc5Neu5Ac-Estl-B, 2493.866: YY-Hex6HexNAc5Neu5Ac-EstldHex1,Y-Hex6HexNAc5Neu5Ac-
EstldHex1, 2539.931: YY-Hex7HexNAc6dHex1,Y-Hex7HexNAc6dHex1, 2696.93: YY-Hex6HexNAc6Neu5Ac-
EstldHex1,Y-Hex6HexNAc6Neu5Ac-EstldHex1, 2713.004: YY-Hex7HexNAc6Neu5Ac-Estl,Y-

70| 2859.031 | H7N6F1E1 2859.030 -0.0006 -0.2064 | Hex7HexNAc6Neu5Ac-Estl, 2858.994: YY-Hex7HexNAc6Neu5Ac-EstldHex1,Y-Hex7HexNAc6Neu5Ac-EstldHex1

71| 2875.007 | HTN6F1Gel 2875.025 0.0183 6.3737

72| 2900.057 | HBN7F1E1 2900.057 0.0000 -0.0141

73] 2916.027 | HTN7E1 2916.052 0.0249 8.5299

74| 2941.07 | H5N8F1E1 2941.084 0.0135 4.5929

75 | 3005.067 | HTN6F2E1 3005.088 0.0213 7.0942

Tablo Ek3. Manda sutu whey glikoproteinlerinden tespit edilen N-glikanlarin listesi. MS/MS’i gerceklestirilen glikanlara ait sadece B ve Y iyonlarinin
eslesmeleri tabloya ilave edilmistir. *. Selbest sut oligosakkarit profili ile ayni m/z ‘ye sahip potansiyel N-glikanlar.Koyu isaretliler i¢ kalibrasyon piklerini temsil

etmektedir.

Detected Calculated

m/z composition mass (Da) error (Da) error (ppm) MS/MS Peaks
203.061: YY-Hex1,Y-Hex1, 365.128: YY-Hex2,Y-Hex2, 388.155: Y-Hex1HexNAc1-B,Hex1HexNAcl-B,
406.174: YY-Hex1HexNAcl,Y-Hex1HexNAcl, 447.174: YY-HexNAc2,Y-HexNAc2, 550.239: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B, 568.206: YY-Hex2HexNAcl,Y-Hex2HexNAc1, 671.235: Y-Hex4-
B,Hex4-B, 712.233: Y-Hex3HexNAc1-B,Hex3HexNAc1-B, 730.245: YY-Hex3HexNAcl,Y-Hex3HexNAc1,

1 1095.372 | H4AN2 1095.370 -0.0022 -1.9865 | 874.273: Y-Hex4HexNAc1-B,Hex4HexNAc1-B, 893.025: YY-Hex4HexNAcl,Y-Hex4HexNAcl, 915.147: Y-
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Hex3HexNAc2-B,Hex3HexNAc2-B, 933.015: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1095.318: YY-
Hex4HexNAc2,Y-Hex4HexNAc2

2 1136.395 | H3N3 1136.396 0.0014 1.2084
244.111: YY-HexNAcl,Y-HexNAcl; 388.144: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B; 527.221: YY-Hex3,Y-
Hex3; 550.212: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.31: Y-Hex4-B,Hex4-B; 712.286: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 730.31: YY-Hex3HexNAcl,Y-Hex3HexNAc1; 833.297: Y-Hex5-B,Hex5-
B; 915.282: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.345: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1036.371:
Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1095.295: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1257.476: YY-
3 1257.423 | HS5SN2 1257.423 -0.0004 -0.2803 | Hex5HexNAc2,Y-Hex5HexNAc2
4 1298.447 | HAN3 1298.449 0.0022 1.6917
388.383: Y-Hex1HexNAcl1l-B,Hex1HexNAcl-B, 429.166: Y-HexNAc2-B,HexNAc2-B, 1159.03: Y-
Hex2HexNAc4-B,Hex2HexNAc4-B, 1176.973: YY-Hex2HexNAc4,Y-Hex2HexNAc4, 1339.506: YY-
5 1339.471 | H3N4 1339.476 0.0047 3.5430 | Hex3HexNAc4,Y-Hex3HexNAc4
226.069: Y-HexNAcl-B,HexNAc1-B; 244.181: YY-HexNAcl,Y-HexNAcl; 347.111: Y-Hex2-B,Hex2-B;
388.144: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 429.193: Y-HexNAc2-B,HexNAc2-B; 509.206: Y-Hex3-
B,Hex3-B; 550.177: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.288: Y-Hex4-B,Hex4-B; 712.282: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 833.241: Y-Hex5-B,Hex5-B; 933.398: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 995.364: Y-Hex6-B,Hex6-B; 1036.367: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1095.425:
YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1198.433: Y-Hex6HexNAcl1-B,Hex6HexNAc1-B; 1216.574: YY-
Hex6HexNAc1,Y-Hex6HexNAc1l; 1238.986: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.253: YY-
6 1419.476 | HEN2 1419.475 -0.0005 -0.3727 | Hex5HexNAc2,Y-Hex5HexNAc2; 1419.59: YY-Hex6HexNAc2,Y-Hex6HexNAc2
7 1444.499 | HAN3F1 1444.507 0.0081 5.6112
8 1460.500 | HS5N3 1460.502 0.0020 1.3831
9 1485.530 | H3N4F1 1485.534 0.0037 2.4601
10 1501.523 | H4N4 1501.529 0.0056 3.7090
388.2: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B; 447.198: YY-HexNAc2,Y-HexNAc2; 509.208: Y-Hex3-B,Hex3-
B; 671.219: Y-Hex4-B,Hex4-B; 833.3: Y-Hex5-B,Hex5-B; 1077.361: Y-Hex4HexNAc2-B,Hex4HexNAc2-B;
1095.381: YY-Hex4HexNAc2,Y-Hex4dHexNAc2; 1216.304: YY-Hex6HexNAcl,Y-Hex6HexNAcl; 1257.442:
YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1360.48: Y-Hex7HexNAc1-B,Hex7HexNAc1-B; 1378.622: YY-
Hex7HexNAc1,Y-Hex7HexNAc1; 1401.948: Y-Hex6HexNAc2-B,Hex6HexNAc2-B; 1581.626: YY-
11 1581.528 | H7TN2 1581.528 0.0003 0.1861 | Hex7HexNAc2,Y-Hex7HexNAc2
12 1606.550 | H5N3F1 1606.560 0.0099 6.1802
13 1622.549 | HEN3 1622.555 0.0058 3.6014
14 1647.584 | HAN4F1 1647.586 0.0025 1.5040
226.116: Y-HexNAc1-B,HexNAc1-B; 388.182: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 429.154: Y-HexNAc2-
B,HexNAc2-B; 447.166: YY-HexNAc2,Y-HexNAc2; 712.255: Y-Hex3HexNAc1-B,Hex3HexNAcl-B;
874.261: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 915.283: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.31: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.357: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1240.407: Y-
Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.398: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1280.457: Y-
Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.472: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1442.528: Y-
Hex5HexNAc3-B,Hex5HexNAc3-B; 1460.566: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1483.887: Y-
15 1663.577 | H5N4 1663.581 0.0044 2.6404 | Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.778: YY-Hex4HexNAc4,Y-Hex4HexNAc4
16 1688.605 | H3N5F1 1688.613 0.0080 4.7536
17 1704.604 | HANS 1704.608 0.0039 2.3124
202.054: YY-Hex1,Y-Hex1; 244.069: YY-HexNAc1,Y-HexNAc1; 347.121: Y-Hex2-B,Hex2-B; 388.203: Y-
Hex1HexNAc1-B,Hex1HexNAc1-B; 429.173: Y-HexNAc2-B,HexNAc2-B; 447.199: YY-HexNAc2,Y-
HexNAc2; 509.22: Y-Hex3-B,Hex3-B; 671.237: Y-Hex4-B,Hex4-B; 712.335: Y-Hex3HexNAc1-
18 1743.582 | HBN2 1743.581 -0.0009 -0.5060 | B,Hex3HexNAc1-B; 833.259: Y-Hex5-B,Hex5-B; 874.293: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 933.284:
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YY-Hex3HexNAc2,Y-Hex3HexNAc2; 995.352: Y-Hex6-B,Hex6-B; 1036.299: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.327: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.357: YY-Hex4HexNAc2,Y-
Hex4HexNAc2; 1257.47: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1319.427: Y-Hex8-B,Hex8-B; 1419.522: YY-
Hex6HexNAc2,Y-Hex6HexNAc2; 1522.538: Y-Hex8HexNAc1-B,Hex8HexNAcl-B; 1563.732: Y-
Hex7HexNAc2-B,Hex7HexNAc2-B; 1581.728: YY-Hex7HexNAc2,Y-Hex7HexNAc2; 1743.674: YY-
Hex8HexNAc2,Y-Hex8HexNAc2

19

1768.610

H6N3F1

1768.613

0.0028

1.5562

20

1779.623

H5N3E1

1779.629

0.0057

3.2235

21

1809.636

H5N4F1

1809.639

0.0033

1.8243

388.162: Y-Hex1HexNAcl-B,Hex1HexNAcl-B; 429.179: Y-HexNAc2-B,HexNAc2-B; 509.197: Y-Hex3-
B,Hex3-B; 712.282: Y-Hex3HexNAcl1-B,Hex3HexNAc1-B; 874.269: Y-Hex4HexNAc1-B,Hex4HexNAc1-B;
915.277: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1077.42: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1079.4: YY-
Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1095.317: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1137.34:
YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1239.398: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1282.499: YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.489: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1442.542:
Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.539: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1;
1460.535: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1501.595: YY-Hex4HexNAc4,Y-HexdHexNAc4; 1628.896:
Y-Hex4HexNAc4dHex1-B,Hex4HexNAc4dHex1-B; 1644.665: Y-Hex5HexNAc4-B,Hex5HexNAc4-B;
1647.768: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.655: YY-Hex5HexNAc4,Y-
Hex5HexNAc4

22

1820.644

H4N4E1

1820.655

0.0113

6.1987

23

1825.611

H6N4

1825.634

0.0232

12.7167

24

1850.663

H4N5F1

1850.666

0.0029

1.5402

168.101: Y-dHex1-B,dHex1-B; 226.089: Y-HexNAc1-B,HexNAc1-B; 388.16: Y-Hex1HexNAc1-
B,Hex1HexNAc1-B; 550.236: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 712.319: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B; 753.243: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 874.241: Y-Hex4HexNAc1-
B,Hex4HexNAc1-B; 915.313: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.353: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 1077.32: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1119.333: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B; 1136.313: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.411: Y-Hex4HexNAc3-
B,Hex4HexNAc3-B; 1283.397: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.412: YY-
Hex4HexNAc3,Y-Hex4HexNACc3; 1339.445: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1483.538: Y-
Hex4HexNAc4-B,Hex4HexNAc4-B; 1485.549: YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1; 1502.516:
YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1524.516: Y-Hex3HexNAc5-B,Hex3HexNAc5-B; 1686.843: Y-
Hex4HexNAc5-B,Hex4HexNAc5-B; 1704.689: YY-Hex4HexNAcS5,Y-Hex4HexNAc5; 1850.698: YY-
Hex4HexNAc5dHex1,Y-Hex4HexNAc5dHex1

25

1866.644

H5N5

1866.661

0.0168

8.9813

26

1891.689

H3NG6F1

1891.692

0.0034

1.7971

226.104: Y-HexNAcl1-B,HexNAc1-B, 244.109: YY-HexNAcl,Y-HexNAcl, 429.106: Y-HexNAc2-
B,HexNAc2-B, 447.139: YY-HexNAc2,Y-HexNAc2, 509.156: Y-Hex3-B,Hex3-B, 1485.621: YY-
Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1, 1524.577: Y-Hex3HexNAc5-B,Hex3HexNAc5-B, 1688.735:
YY-Hex3HexNAc5dHex1,Y-Hex3HexNAc5dHex1, 1891.766: YY-Hex3HexNAc6dHex1,Y -
Hex3HexNAc6dHex1

27

1905.635

HIN2

1905.634

-0.0011

-0.5556

226.101: Y-HexNAcl1-B,HexNAc1-B; 347.101: Y-Hex2-B,Hex2-B; 388.14: Y-Hex1HexNAcl-
B,Hex1HexNAc1-B; 447.188: YY-HexNAc2,Y-HexNAc2; 509.219: Y-Hex3-B,Hex3-B; 671.271: Y-Hex4-
B,Hex4-B; 851.387: YY-Hex5,Y-Hex5; 874.299: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 995.408: Y-Hex6-
B,Hex6-B; 1095.387: YY-Hex4HexNAc2,Y-Hex4dHexNAc2; 1175.336: YY-Hex7,Y-Hex7; 1198.373: Y-
Hex6HexNAc1-B,Hex6HexNAc1-B; 1239.361: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1360.48: Y-
Hex7HexNAc1-B,Hex7HexNAc1-B; 1419.525: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1481.523: Y-Hex9-
B,Hex9-B; 1540.503: YY-Hex8HexNAcl,Y-Hex8HexNAcl; 1684.614: Y-Hex9HexNAc1-B,Hex9HexNAc1-B;
1702.657: YY-Hex9HexNAcl,Y-Hex9HexNAc1; 1725.794: Y-Hex8HexNAc2-B,Hex8HexNAc2-B; 1743.698:
YY-Hex8HexNAc2,Y-Hex8HexNAc2; 1905.699: YY-Hex9HexNAc2,Y-Hex9HexNAc2
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28 1941.680 | HEN3E1 1941.682 0.0016 0.8035

29 1955.688 | H5N4F2 1955.697 0.0092 4.7094

30 1966.695 | HAN4F1E1 1966.713 0.0182 9.2513

31 1982.706 | HEN4E1 1982.708 0.0021 1.0638

32 1998.700 | H5N4Gel 1998.703 0.0030 1.5129

33 2012.711 | H5N5F1 2012.719 0.0077 3.8127

34 2023.727 | HANSE1 2023.735 0.0077 3.7842

35 2064.747 | H3N6E1 2064.761 0.0142 6.8809

36 2087.739 | HBN3F1E1 2087.739 0.0005 0.2246

37 2128.765 | H5N4F1E1 2128.766 0.0010 0.4782

38 2144.745 | H5N4F1Gel 2144.761 0.0159 7.4286

39 2169.790 | HANSF1E1 2169.793 0.0026 1.1831

40 2174.769 | HBN5F1 2174.771 0.0025 1.1483

41 2185.777 | HSN5E1 2185.787 0.0105 4.7954

42 2210.814 | H3N6F1E1 2210.819 0.0051 2.3142

43 2215.795 | H5N6F1 2215.798 0.0030 1.3749

44 2226.800 | HANGE1 2226.814 0.0140 6.3008

45 2256.816 | HAN7F1 2256.825 0.0086 3.8087

46 2274.816 | H5N4F2E1 2274.824 0.0079 3.4846
388.12: Y-Hex1HexNAc1-B,Hex1HexNAcl-B; 550.161: Y-Hex2HexNAc1-B,Hex2HexNAcl1-B; 707.216: Y-
Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B; 933.286: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 1298.377: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1455.467: YY-Hex3HexNAc3Neu5Ac-
Estl,Y-Hex3HexNAc3Neu5Ac-Estl; 1617.531: YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-
Estl; 1982.791: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2080.784: Y-

47 2301.837 | H5N4E2 2301.835 -0.0022 -0.9445 | Hex5HexNAc3Neu5Ac-Est2-B,Hex5HexNAc3Neu5Ac-Est2-B

48 2317.831 | H6N5GI1 2317.793 -0.0376 -16.2418

49 2331.851 | H5N5F1E1 2331.845 -0.0056 -2.4056

50 2333.824 | H5N4Ge2 2333.825 0.0007 0.2807

51 2347.838 | HBNSE1 2347.840 0.0023 0.9818

52 2356.865 | H3N6F2E1 2356.877 0.0120 5.1021

53 2372.877 | HAN6F1E1 2372.872 -0.0051 -2.1326

54 2401.870 | H5N4F1E1L1 2401.851 -0.0191 -7.9648
168.207: Y-dHex1-B,dHex1-B; 707.231: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B;
1763.559: YY-Hex4HexNAc3Neu5Ac-EstldHex1,Y-Hex4HexNAc3Neu5Ac-EstldHex1; 1983.689: YY-
Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2128.868: YY-Hex5HexNAc4Neu5Ac-
EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1; 2282.891: Y-Hex5HexNAc4NeuS5Ac-Est2-
B,Hex5HexNAc4Neu5Ac-Est2-B; 2447.847: YY-Hex5HexNAc4Neu5Ac-Est2dHex1,Y-

55 2447.884 | HSN4F1E2 2447.893 0.0087 3.5682 | Hex5HexNAc4Neu5Ac-Est2dHex1

56 2488.904 | HANSF1E2 2488.919 0.0153 6.1407
388.163: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 707.555: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Estl-B; 709.254:; YY-HexNAc1Neu5Ac-EstldHex1,Y-HexNAc1Neu5Ac-
EstldHex1; 915.212: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1077.39: Y-Hex4HexNAc2-B,Hex4HexNAc2-B;
1442.431: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.472: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1; 1648.526: YY-Hex4dHexNAc4dHex1,Y-Hex4dHexNAc4dHex1; 1663.529: Y-
Hex6HexNAc1Neu5Ac-EstldHex1-B,Hex6HexNAc1Neu5Ac-EstldHex1-B,YY-Hex5HexNAc4,Y-
Hex5HexNAc4; 1762.593: Y-Hex5HexNAc3Neu5Ac-Estl-B,Hex5HexNAc3Neu5Ac-Est1-B; 1809.61: YY-

57 2493.899 | HBN5SF1E1 2493.898 -0.0008 -0.3152 | Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 1825.53: YY-Hex6HexNAc4,Y-Hex6HexNAc4; 1923.63: Y-
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Hex6HexNAc3Neu5Ac-Est1-B,Hex6HexNAc3Neu5Ac-Estl-B; 1982.74: YY-Hex5HexNAc4Neu5Ac-Estl, Y-
Hex5HexNAc4Neu5Ac-Estl; 2012.717: YY-Hex5HexNAc5dHex1,Y-Hex5HexNAc5dHex1; 2125.803: Y-
Hex6HexNAc4Neu5Ac-Estl-B,Hex6HexNAc4Neu5Ac-Est1-B; 2128.781: YY-Hex5HexNAc4Neu5Ac-
EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1; 2144.803: YY-Hex6HexNAc4Neu5Ac-Estl,Y-
Hex6HexNAc4Neu5Ac-Estl; 2174.804: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1; 2330.828: Y-
Hex6HexNAc5Neu5Ac-Estl-B,Hex6HexNAc5Neu5Ac-Est1-B; 2347.835: YY-Hex6HexNAc5Neu5Ac-
Estl,Y-Hex6HexNAc5Neu5Ac-Estl; 2493.869: YY-Hex6HexNAc5Neu5Ac-EstldHex1,Y-
Hex6HexNAc5Neu5Ac-EstldHex1

58 2509.875 | HBNS5F1Gel 2509.893 0.0181 7.2228

59 2534.924 | H5N6F1E1 2534.925 0.0008 0.3010

60 2550.912 | HBN6E1 2550.920 0.0077 3.0098

61 2575.946 | HAN7F1E1 2575.951 0.0053 2.0622

62 2616.986 | H3NSF1E1 2616.978 -0.0081 -3.1100

63 2621.952 | H5N8F1 2621.957 0.0048 1.8274

64 2712.957 | HTN6E1 2712.973 0.0155 5.7137

65 2813.059 | HBNSF1E2 2813.025 -0.0341 -12.1113
707.228: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Estl-B, 1809.526: YY-
Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 2128.668: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-
Hex5HexNAc4Neu5Ac-EstldHex1, 2174.786: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1, 2289.795:
Y-Hex7HexNAc4Neu5Ac-Est1-B,Hex7HexNAc4Neu5Ac-Estl-B, 2490.986: Y-Hex7HexNAc5Neu5Ac-Estl-
B,Hex7HexNAc5Neu5Ac-Est1-B, 2493.956: YY-Hex6HexNAc5Neu5Ac-EstldHex1,Y-
Hex6HexNAc5Neu5Ac-EstldHex1, 2509.944: YY-Hex7HexNAc5Neu5Ac-Estl,Y-Hex7HexNAc5Neu5Ac-
Estl, 2539.901: YY-Hex7HexNAc6dHex1,Y-Hex7HexNAc6dHex1, 2696.995: YY-Hex6HexNAc6Neu5Ac-
EstldHex1,Y-Hex6HexNAc6Neu5Ac-EstldHex1, 2713.074: YY-Hex7HexNAc6Neu5Ac-Estl,Y-
Hex7HexNAc6Neu5Ac-Estl, 2859.127: YY-Hex7HexNAc6Neu5Ac-EstldHex1,Y-Hex7HexNAc6Neu5Ac-

66 2859.033 | H7TN6F1E1 2859.030 -0.0026 -0.9059 | EstldHex1

67 2875.003 | H7TN6F1Gel 2875.025 0.0223 7.7650

68 2900.057 | HBN7F1E1 2900.057 0.0000 -0.0141

69 2916.040 | H7TN7E1 2916.052 0.0119 4.0718

70 2941.106 | H5N8F1E1 2941.084 -0.0225 -7.6475

71 3005.098 | H7TN6F2E1 3005.088 -0.0097 -3.2216

Tablo Ek4. Kegi siti whey glikoprote

inlerinden tespit edilen N-glikanlarin listesi. MS/MS’i gercgeklestirilen glikanlara ait sadece B ve Y iyonlarinin eslesmeleri
tabloya ilave edilmistir. *. Selbest sit oligosakkarit profili ile ayni m/z ‘ye sahip potansiyel N-glikanlar. Koyu isaretliler i¢ kalibrasyon piklerini temsil etmektedir.

Detected Calculated
m/z composition mass (Da) error (Da) | error (ppm) | MS/MS Peaks
1 1095.369 | H4N2 1095.370 0.0008 0.7523
2 1136.393 | H3N3 1136.396 0.0034 2.9683
204.042: YY-Hex1,Y-Hex1; 347.17: Y-Hex2-B,Hex2-B; 388.172: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 447.184:
YY-HexNAc2,Y-HexNAc2; 527.245: YY-Hex3,Y-Hex3; 550.207: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.23: YY-
Hex2HexNAc1l,Y-Hex2HexNAcl; 712.274: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 730.228: YY-Hex3HexNAc1,Y-
Hex3HexNAc1; 771.313: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.293: Y-Hex5-B,Hex5-B; 851.357: YY-Hex5,Y-
Hex5; 874.339: Y-Hex4HexNAcl1-B,Hex4HexNAc1-B; 892.305: YY-Hex4HexNAc1l,Y-Hex4dHexNAcl; 915.304: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B; 1036.388: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1054.171: YY-
Hex5HexNAc1,Y-Hex5HexNAcl; 1077.045: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.061: YY-Hex4HexNAc2,Y-
3 1257.423 | H5N2 1257.423 -0.0004 -0.2803 | Hex4HexNAc?2; 1257.514: YY-Hex5HexNAc2,Y-Hex5HexNAc2
4 1282.453 | H3N3F1 1282.454 0.0013 0.9996
5 1298.449 | HAN3 1298.449 0.0002 0.1514
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1339.475

H3N4

1339.476

0.0007

0.5567

226.125: Y-HexNAcl1-B,HexNAc1-B, 388.133: Y-Hex1HexNAcl1-B,Hex1HexNAc1-B, 447.204: YY-HexNAc2,Y-
HexNAc2, 550.241: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 568.212: YY-Hex2HexNAcl,Y-Hex2HexNAcl, 712.259:
Y-Hex3HexNAc1-B,Hex3HexNAc1-B, 915.366: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 974.396: YY-
Hex2HexNAc3,Y-Hex2HexNAc3, 1118.457: Y-Hex3HexNAc3-B,Hex3HexNAc3-B, 1136.465: YY-Hex3HexNAc3,Y-
Hex3HexNAc3, 1158.986: Y-Hex2HexNAc4-B,Hex2HexNAc4-B, 1176.984: YY-Hex2HexNAc4,Y-Hex2HexNAc4,
1339.571: YY-Hex3HexNAc4,Y-Hex3HexNAc4

1419.476

H6N2

1419.475

-0.0005

-0.3727

226.103: Y-HexNAcl1-B,HexNAcl1-B; 347.204: Y-Hex2-B,Hex2-B; 388.198: Y-Hex1HexNAc1-B,Hex1HexNAc1l-B;
429.23: Y-HexNAc2-B,HexNAc2-B; 447.18: YY-HexNAc2,Y-HexNAc2; 509.206: Y-Hex3-B,Hex3-B; 527.197: YY-
Hex3,Y-Hex3; 550.233: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B; 712.247: Y-Hex3HexNAc1-B,Hex3HexNAc1-B;
730.284: YY-Hex3HexNAcl,Y-Hex3HexNAcl; 771.301: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.315: Y-Hex5-
B,Hex5-B; 915.403: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.371: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 995.347:
Y-Hex6-B,Hex6-B; 1013.343: YY-Hex6,Y-Hex6; 1036.362: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1077.406: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.428: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1198.439: Y-Hex6HexNAc1-
B,Hex6HexNAc1-B; 1216.451: YY-Hex6HexNAcl,Y-Hex6HexNAcl; 1239.763: Y-Hex5HexNAc2-B,Hex5HexNAc2-
B; 1257.486: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1419.569: YY-Hex6HexNAc2,Y-Hex6HexNAc2

1444.504

H4N3F1

1444.507

0.0031

2.1498

© |00

1460.504

H5N3

1460.502

-0.0020

-1.3557

10

1485.533

H3N4F1

1485.534

0.0007

0.4406

226.09: Y-HexNAc1-B,HexNAcl1-B; 406.158: YY-Hex1HexNAcl,Y-Hex1HexNAcl; 447.17: YY-HexNAc2,Y-
HexNAc2; 550.195: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 593.253: YY-HexNAc2dHex1,Y-HexNAc2dHex1;
713.161: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B; 753.246: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 771.295: YY-
Hex2HexNAc2,Y-Hex2HexNAc2; 915.318: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.338: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 1079.429: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1119.416: YY-Hex2HexNAc3dHex1,Y-
Hex2HexNAc3dHex1; 1136.445: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1282.478: YY-Hex3HexNAc3dHex1,Y-
Hex3HexNAc3dHex1; 1304.97: Y-Hex2HexNAc4dHex1-B,Hex2HexNAc4dHex1-B; 1323.002: YY-
Hex2HexNAc4dHex1,Y-Hex2HexNAc4dHex1; 1339.543: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1485.605: YY-
Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1

11

1501.529

H4N4

1501.529

-0.0004

-0.2869

185.069: Y-Hex1-B,Hex1-B; 226.11: Y-HexNAc1-B,HexNAc1-B; 244.096: YY-HexNAcl,Y-HexNAcl; 347.126: Y-
Hex2-B,Hex2-B; 388.159: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 406.194: YY-Hex1HexNAcl,Y-Hex1HexNAc1l;
447.176: YY-HexNAc2,Y-HexNAc2; 509.17: Y-Hex3-B,Hex3-B; 550.227: Y-Hex2HexNAc1-B,Hex2HexNAc1-B;
568.267: YY-Hex2HexNAc1l,Y-Hex2HexNAc1; 610.203: YY-Hex1HexNAc2,Y-Hex1HexNAc2; 712.251: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 730.248: YY-Hex3HexNAcl,Y-Hex3HexNAcl; 753.275: Y-Hex2HexNAc2-
B,Hex2HexNAc2-B; 771.291: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 874.27: Y-Hex4dHexNAcl-B,Hex4HexNAcl-B;
915.331: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.325: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1077.37: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.375: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.439: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B; 1136.414: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.471: Y-Hex4HexNAc3-B,Hex4HexNAc3-
B; 1298.49: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1321.927: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1339.536: YY-
Hex3HexNAc4,Y-Hex3HexNAc4; 1501.597: YY-Hex4HexNAc4,Y-Hex4HexNAc4

12

1542.554

H3N5

1542.555

0.0011

0.7249

13

1581.530

H7N2

1581.528

-0.0017

-1.0785

185.045: Y-Hex1-B,Hex1-B; 204.052: YY-Hex1,Y-Hex1; 347.129: Y-Hex2-B,Hex2-B; 388.132: Y-Hex1HexNAc1-
B,Hex1HexNAcl1-B; 447.187: YY-HexNAc2,Y-HexNAc2; 509.186: Y-Hex3-B,Hex3-B; 527.158: YY-Hex3,Y-Hex3;
550.21: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.229: YY-Hex2HexNAc1l,Y-Hex2HexNAcl; 671.24: Y-Hex4-
B,Hex4-B; 689.294: YY-Hex4,Y-Hex4; 712.229: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B; 771.217: YY-
Hex2HexNAc2,Y-Hex2HexNAc2; 833.244: Y-Hex5-B,Hex5-B; 874.266: Y-Hex4HexNAc1-B,Hex4HexNAc1-B;
892.273: YY-Hexd4HexNAcl,Y-Hex4HexNAc1; 915.309: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.319: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1013.252: YY-Hex6,Y-Hex6; 1036.319: Y-Hex5HexNAc1-B,Hex5HexNAc1-B;
1077.362: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1096.361: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1157.36: Y-Hex7-
B,Hex7-B; 1175.368: YY-Hex7,Y-Hex7; 1216.316: YY-Hex6HexNAcl,Y-Hex6HexNAcl; 1239.422: Y-
Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.44: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1360.46: Y-Hex7HexNAc1-
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B,Hex7HexNAc1-B; 1378.459: YY-Hex7HexNAcl,Y-Hex7HexNAcl; 1400.895: Y-Hex6HexNAc2-B,Hex6HexNAc2-
B; 1419.538: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1581.579: YY-Hex7HexNAc2,Y-Hex7HexNAc2

14

1617.575

HAN3E1

1617.576

0.0009

0.5646

15

1622.555

H6N3

1622.555

-0.0002

-0.0965

16

1647.587

HAN4F1

1647.586

-0.0005

-0.3169

168.064: Y-dHex1-B,dHex1-B; 226.092: Y-HexNAc1-B,HexNAc1-B; 347.183: Y-Hex2-B,Hex2-B; 388.153: Y-
Hex1HexNAcl1l-B,Hex1HexNAcl-B; 429.207: Y-HexNAc2-B,HexNAc2-B; 447.242: YY-HexNAc2,Y-HexNAc2;
509.139: Y-Hex3-B,Hex3-B; 550.219: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 712.247: Y-Hex3HexNAc1-
B,Hex3HexNAcl1-B; 753.241: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 771.213: YY-Hex2HexNAc2,Y-Hex2HexNAc2;
874.255: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 915.287: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.308: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.341: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.359: YY-Hex4HexNAc2,Y -
Hex4HexNAc2; 1118.403: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1120.383: YY-Hex2HexNAc3dHex1,Y-
Hex2HexNAc3dHex1; 1136.399: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.429: Y-Hex4HexNAc3-
B,Hex4HexNAc3-B; 1282.427: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.471: YY-Hex4HexNAc3,Y-
Hex4HexNAc3; 1484.498: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.558: YY-Hex4HexNAc4,Y-Hex4dHexNAc4;
1647.64: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1

17

1663.582

H5N4

1663.581

-0.0006

-0.3651

185.057: Y-Hex1-B,Hex1-B; 203.095: YY-Hex1,Y-Hex1; 226.099: Y-HexNAc1-B,HexNAc1-B; 244.115: YY-
HexNAcl,Y-HexNAcl; 347.137: Y-Hex2-B,Hex2-B; 365.072: YY-Hex2,Y-Hex2; 388.156: Y-Hex1HexNAc1-
B,Hex1HexNAc1-B; 406.204: YY-Hex1HexNAcl,Y-Hex1HexNAc1l; 429.209: Y-HexNAc2-B,HexNAc2-B; 447.202:
YY-HexNAc2,Y-HexNAc2; 509.174: Y-Hex3-B,Hex3-B; 550.242: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.266:
YY-Hex2HexNAc1,Y-Hex2HexNAcl; 712.278: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B; 753.254: Y-Hex2HexNAc2-
B,Hex2HexNAc2-B; 771.279: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.245: Y-Hex5-B,Hex5-B; 915.355: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B; 933.33: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 956.222: Y-Hex2HexNAc3-
B,Hex2HexNAc3-B; 975.335: YY-Hex2HexNAc3,Y-Hex2HexNAc3; 1077.382: Y-Hex4HexNAc2-B,Hex4HexNAc2-B;
1095.4: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.398: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.414: YY-
Hex3HexNACc3,Y-Hex3HexNAc3; 1239.425: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.457: YY-Hex5HexNAc2,Y -
Hex5HexNAc2; 1280.516: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.472: YY-Hex4HexNAc3,Y-Hex4HexNAc3;
1442.534: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1460.592: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1483.595: Y-
Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.608: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1663.658: YY-
Hex5HexNAc4,Y-Hex5HexNAc4

18

1688.611

H3N5F1

1688.613

0.0020

1.2004

19

1704.608

H4NS

1704.608

-0.0001

-0.0342

226.078: Y-HexNAc1-B,HexNAc1-B; 347.138: Y-Hex2-B,Hex2-B; 388.162: Y-Hex1HexNAc1-B,Hex1HexNAc1-B;
447.184: YY-HexNAc2,Y-HexNAc2; 550.286: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.328: YY-Hex2HexNAc1,Y-
Hex2HexNAc1l; 712.256: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 753.222: Y-Hex2HexNAc2-B,Hex2HexNAc2-B;
771.27: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 915.344: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 956.233: Y-
Hex2HexNAc3-B,Hex2HexNAc3-B; 975.308: YY-Hex2HexNAc3,Y-Hex2HexNAc3; 1077.357: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B; 1118.415: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.394: YY-Hex3HexNAc3,Y-
Hex3HexNAc3; 1177.399: YY-Hex2HexNAc4,Y-Hex2HexNAc4; 1280.459: Y-Hex4HexNAc3-B,Hex4HexNAc3-B;
1321.549: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1339.481: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1483.57: Y-
Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.576: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1523.93: Y-Hex3HexNAc5-
B,Hex3HexNAc5-B; 1542.839: YY-Hex3HexNAc5,Y-Hex3HexNAc5; 1704.647: YY-Hex4HexNAc5,Y-Hex4HexNAc5

20

1743.584

H8N2

1743.581

-0.0029

-1.6531

185.065: Y-Hex1-B,Hex1-B; 429.151: Y-HexNAc2-B,HexNAc2-B; 447.167: YY-HexNAc2,Y-HexNAc2; 509.214: Y-
Hex3-B,Hex3-B; 550.188: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.219: Y-Hex4-B,Hex4-B; 712.272: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 833.311: Y-Hex5-B,Hex5-B; 874.289: Y-Hex4HexNAcl1-B,Hex4HexNAcl-B;
915.28: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.321: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 995.34: Y-Hex6-
B,Hex6-B; 1013.236: YY-Hex6,Y-Hex6; 1036.335: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1077.364: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.352: YY-Hex4HexNAc2,Y-Hex4dHexNAc2; 1157.334: Y-Hex7-B,Hex7-B;
1198.374: Y-Hex6HexNAc1-B,Hex6HexNAc1-B; 1319.431: Y-Hex8-B,Hex8-B; 1360.486: Y-Hex7HexNAc1l-
B,Hex7HexNAc1-B; 1378.385: YY-Hex7HexNAcl,Y-Hex7HexNAcl; 1400.466: Y-Hex6HexNAc2-B,Hex6HexNAc2-
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B; 1419.505: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1522.538: Y-Hex8HexNAc1l-B,Hex8HexNAcl1-B; 1540.671: YY-
Hex8HexNAcl,Y-Hex8HexNAcl; 1562.53: Y-Hex7HexNAc2-B,Hex7HexNAc2-B; 1581.63: YY-Hex7HexNAc2,Y-
Hex7HexNAc2; 1743.632: YY-Hex8HexNAc2,Y-Hex8HexNAc2

21

1768.616

H6N3F1

1768.613

-0.0032

-1.8363

22

1779.629

H5N3E1

1779.629

-0.0003

-0.1480

388.112: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B; 522.156: YY-Hex1Neu5Ac-Estl,Y-Hex1Neu5Ac-Estl; 712.258: Y-
Hex3HexNAcl1-B,Hex3HexNAc1-B; 915.322: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1036.28: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.367: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1396.514: Y-Hex4HexNAc2Neu5Ac-Estl-
B,Hex4HexNAc2Neu5Ac-Est1-B; 1442.518: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1576.979: YY-
Hex5HexNAc2Neu5Ac-Estl,Y-Hex5HexNAc2Neu5Ac-Estl; 1598.981: Y-Hex4HexNAc3Neu5Ac-Estl-
B,Hex4HexNAc3Neu5Ac-Estl-B; 1779.678: YY-Hex5HexNAc3Neu5Ac-Estl,Y-Hex5HexNAc3Neu5Ac-Estl

23

1809.640

H5N4F1

1809.639

-0.0007

-0.3861

169.092: Y-dHex1-B,dHex1-B; 226.13: Y-HexNAc1-B,HexNAc1-B; 389.137: YY-HexNAcldHex1,Y-HexNAcldHex1;
429.178: Y-HexNAc2-B,HexNAc2-B; 447.224: YY-HexNAc2,Y-HexNAc2; 527.178: YY-Hex3,Y-Hex3; 550.219: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B; 568.238: YY-Hex2HexNAcl,Y-Hex2HexNAcl; 713.254: YY-
Hex2HexNAcldHex1,Y-Hex2HexNAcldHex1; 874.305: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 916.338: YY-
Hex2HexNAc2dHex1,Y-Hex2HexNAc2dHex1; 1077.396: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1136.435: YY-
Hex3HexNAc3,Y-Hex3HexNACc3; 1143.475: Y-Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-B; 1239.445: Y-
Hex5HexNAc2-B,Hex5HexNAc2-B; 1282.491: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.486: YY-
Hex4HexNAc3,Y-Hex4HexNAc3; 1321.604: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1426.543: Y-
Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B; 1442.529: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.55: YY-
Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1460.604: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1647.708: YY-
Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.666: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1809.694: YY-
Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1

24

1820.651

H4N4E1

1820.655

0.0043

2.3540

25

1825.625

H6N4

1825.634

0.0092

5.0481

26

1836.647

H4N4Gel

1836.650

0.0032

1.7425

27

1850.664

H4AN5SF1

1850.666

0.0019

0.9999

28

1866.657

H5NS

1866.661

0.0038

2.0170

29

1891.689

H3N6F1

1891.692

0.0034

1.7971

30

1905.636

HIN2

1905.634

-0.0021

-1.0804

31

1941.680

H6N3E1

1941.682

0.0016

0.8035

32

1952.657

H5N4GI1

1952.661

0.0042

2.1299

33

1966.704

H4N4F1E1

1966.713

0.0092

4.6751

34

1982.708

H5N4E1

1982.708

0.0001

0.0551

226.172: Y-HexNAc1-B,HexNAc1-B; 388.165: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 504.208: Y-Hex1Neu5Ac-Estl-
B,Hex1Neu5Ac-Estl1-B; 522.189: YY-Hex1Neu5Ac-Estl,Y-Hex1Neu5Ac-Estl; 550.246: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 650.311: YY-HexNAc3,Y-HexNAc3; 707.276: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Estl-B; 712.326: Y-Hex3HexNAcl1l-B,Hex3HexNAc1-B; 748.383: Y-HexNAc2Neu5Ac-
Est1-B,HexNAc2Neu5Ac-Est1-B; 771.35:; YY-Hex2HexNAc2,Y-Hex2HexNAc2; 915.358: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B; 933.363: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1036.318: Y-Hex5HexNAc1-B,Hex5HexNAc1-B;
1077.384: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.409: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.365: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1193.417: Y-Hex4HexNAc1Neu5Ac-Estl-B,Hex4HexNAc1Neu5Ac-Est1-B;
1257.492: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1280.485: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.466: YY-
Hex4HexNAc3,Y-Hex4HexNACc3; 1396.543: Y-Hex4HexNAc2Neu5Ac-Est1-B,Hex4HexNAc2Neu5Ac-Estl-B;
1442.551: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1455.614: YY-Hex3HexNAc3Neu5Ac-Estl,Y-
Hex3HexNAc3Neu5Ac-Estl; 1460.474: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1483.575: Y-Hex4HexNAc4-
B,Hex4HexNAc4-B; 1501.609: YY-Hex4HexNAc4,Y-Hex4dHexNAc4; 1558.598: Y-Hex5HexNAc2Neu5Ac-Estl-
B,Hex5HexNAc2Neu5Ac-Estl1-B; 1599.67: Y-Hex4HexNAc3Neu5Ac-Estl-B,Hex4HexNAc3Neu5Ac-Estl-B;
1617.639: YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1645.684: Y-Hex5HexNAc4-
B,Hex5HexNAc4-B; 1663.658: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.717: Y-Hex5HexNAc3Neu5Ac-Estl-
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B,Hex5HexNAc3Neu5Ac-Estl1-B; 1779.778: YY-Hex5HexNAc3Neu5Ac-Estl,Y-Hex5SHexNAc3Neu5Ac-Estl;
1820.772: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4NeuS5Ac-Estl; 1982.743: YY-Hex5HexNAc4Neu5Ac-
Estl,Y-Hex5HexNAc4Neu5Ac-Estl

35

1998.702

H5N4Gel

1998.703

0.0010

0.5122

36

2012.715

HS5N5F1

2012.719

0.0037

1.8253

37

2039.728

H4N5Gel

2039.730

0.0016

0.7711

38

2067.692

H10N2

2067.687

-0.0052

-2.5320

39

2082.726

HS5N4F1L1

2082.724

-0.0018

-0.8867

40

2087.736

H6N3F1E1

2087.739

0.0035

1.6616

41

2098.719

H5N4F1GI1

2098.719

0.0001

0.0323

42

2103.733

H7N3E1

2103.734

0.0014

0.6576

226.171: Y-HexNAcl1-B,HexNAc1-B, 388.163: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 504.206: Y-Hex1Neu5Ac-Est1-
B,Hex1Neu5Ac-Est1-B, 545.234: Y-HexNAc1Neu5Ac-Estl-B,HexNAc1Neu5Ac-Estl1-B, 550.168: Y-Hex2HexNAc1l-
B,Hex2HexNAc1-B, 707.229: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Estl-B, 712.29: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B, 874.311: Y-Hex4HexNAcl1-B,Hex4HexNAc1-B, 915.336: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B, 1036.414: Y-Hex5HexNAc1-B,Hex5HexNAc1-B, 1077.358: Y-Hex4HexNAc2-B,Hex4HexNAc2-
B, 1095.32: YY-Hex4HexNAc2,Y-Hex4HexNAc2, 1136.299: YY-Hex3HexNAc3,Y-Hex3HexNAc3, 1193.392: Y-
Hex4HexNAc1Neu5Ac-Estl-B,Hex4HexNAc1Neu5Ac-Est1-B, 1198.35: Y-Hex6HexNAcl-B,Hex6HexNAcl1-B,
1239.448: Y-Hex5HexNAc2-B,Hex5HexNAc2-B, 1298.412: YY-Hex4HexNAc3,Y-Hex4HexNAc3, 1396.511: Y-
Hex4HexNAc2Neu5Ac-Est1-B,Hex4HexNAc2Neu5Ac-Estl1-B, 1558.536: Y-Hex5HexNAc2Neu5Ac-Estl-
B,Hex5HexNAc2Neu5Ac-Estl1-B, 1562.588: Y-Hex7HexNAc2-B,Hex7HexNAc2-B, 1617.646: YY-
Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl, 1622.622: YY-Hex6HexNAc3,Y-Hex6HexNACc3,
1761.66: Y-Hex5HexNAc3Neu5Ac-Estl-B,Hex5HexNAc3Neu5Ac-Est1-B, 1779.705: YY-Hex5HexNAc3Neu5Ac-
Estl,Y-Hex5HexNAc3Neu5Ac-Estl, 1881.774: Y-Hex7HexNAc2Neu5Ac-Estl-B,Hex7HexNAc2Neu5Ac-Estl-B,
1941.766: YY-Hex6HexNAc3Neu5Ac-Estl,Y-Hex6HexNAc3Neu5Ac-Estl, 2103.733: YY-Hex7HexNAc3Neu5Ac-
Estl,Y-Hex7HexNAc3Neu5Ac-Estl

43

2128.765

H5N4F1E1

2128.766

0.0010

0.4782

342.177: Y-Neu5Ac-Est1-B,Neu5Ac-Estl-B; 347.238: Y-Hex2-B,Hex2-B; 389.189: YY-HexNAcldHex1,Y-
HexNAcldHex1; 488.159: Y-Neu5Ac-EstldHex1-B,Neu5Ac-EstldHex1-B; 504.198: Y-Hex1Neu5Ac-Estl-
B,Hex1Neu5Ac-Est1-B; 550.246: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 593.21: YY-HexNAc2dHex1,Y-
HexNAc2dHex1; 650.272: Y-Hex1Neu5Ac-EstldHex1-B,Hex1Neu5Ac-EstldHex1-B,YY-HexNAc3,Y-HexNAc3;
707.285: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Estl-B; 713.259: YY-Hex2HexNAcldHex1,Y-
Hex2HexNAcldHex1; 748.283: Y-HexNAc2Neu5Ac-Estl-B,HexNAc2Neu5Ac-Estl-B; 765.318: YY-
HexNAc2Neu5Ac-Estl,Y-HexNAc2Neu5Ac-Estl; 869.351: Y-Hex2HexNAc1Neu5Ac-Estl-
B,Hex2HexNAc1Neu5Ac-Est1-B; 874.313: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 886.331: YY-
Hex2HexNAc1Neu5Ac-Estl,Y-Hex2HexNAc1Neu5Ac-Estl; 915.412: Y-Hex3HexNAc2-B,Hex3HexNAc2-B;
933.388: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1036.331: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1077.385: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B; 1080.343: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1095.381: YY-
Hex4HexNAc2,Y-Hex4dHexNAc2; 1136.463: Y-Hex4Neu5Ac-EstldHex1-B,Hex4Neu5Ac-EstldHex1-B,YY-
Hex3HexNAc3,Y-Hex3HexNAc3; 1193.508: Y-Hex4HexNAc1Neu5Ac-Estl-B,Hex4HexNAc1Neu5Ac-Estl-B;
1239.429: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1282.472: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1;
1298.458: Y-Hex5Neu5Ac-EstldHex1-B,Hex5Neu5Ac-EstldHex1-B,YY-Hex4HexNAc3,Y-Hex4HexNAc3;
1322.707: YY-Hex2HexNAc4dHex1,Y-Hex2HexNAc4dHex1; 1396.509: Y-Hex4HexNAc2Neu5Ac-Estl-
B,Hex4HexNAc2Neu5Ac-Est1-B; 1403.565: YY-Hex5HexNAc2dHex1,Y-Hex5HexNAc2dHex1; 1426.553: Y-
Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B; 1444.53: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1;
1460.539: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1501.588: Y-Hex5HexNAc1Neu5Ac-EstldHex1-
B,Hex5HexNAc1Neu5Ac-EstldHex1-B,YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1558.575:; Y-Hex5HexNAc2Neu5Ac-
Est1-B,Hex5HexNAc2Neu5Ac-Estl-B; 1606.618: YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1; 1617.623: YY-
Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1647.64: YY-Hex4HexNAc4dHex1,Y-
Hex4HexNAc4dHex1; 1663.652: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.691: Y-Hex5HexNAc3Neu5Ac-Estl-
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B,Hex5HexNAc3Neu5Ac-Estl-B; 1763.706: YY-Hex4HexNAc3Neu5Ac-EstldHex1,Y-Hex4HexNAc3Neu5Ac-
EstldHex1; 1779.696: YY-Hex5HexNAc3Neu5Ac-Estl,Y-Hex5HexNAc3Neu5Ac-Estl; 1791.756: Y-
Hex5HexNAc4dHex1-B,Hex5HexNAc4dHex1-B; 1809.727: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1;
1963.714: Y-Hex5HexNAc4Neu5Ac-Estl1-B,Hex5HexNAc4Neu5Ac-Est1-B; 1966.811: YY-Hex4HexNAc4Neu5Ac-
EstldHex1,Y-Hex4HexNAc4Neu5Ac-EstldHex1; 1982.807: YY-Hex5HexNAc4Neu5Ac-Estl,Y-
Hex5HexNAc4Neu5Ac-Estl; 2128.768: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1

44

2144.760

H5N4F1Gel

2144.761

0.0009

0.4348

226.162: Y-HexNAc1-B,HexNAc1-B, 372.172: Y-HexNAcldHex1-B,HexNAcldHex1-B, 388.165: Y-Hex1HexNAc1-
B,Hex1HexNAc1-B, 429.165: Y-HexNAc2-B,HexNAc2-B, 504.235: Y-Neu5Gc-EstldHex1-B,Neu5Gc-EstldHex1-B,
520.22: Y-Hex1Neu5Gc-Est1-B,Hex1Neu5Gc-Est1-B, 550.234: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 561.224: Y-
HexNAc1Neu5Gc-Estl-B,HexNAc1Neu5Gce-Estl-B, 568.237: YY-Hex2HexNAcl,Y-Hex2HexNAcl, 578.319: YY-
HexNAc1Neu5Gc-Estl,Y-HexNAc1Neu5Gc-Estl, 666.355: Y-Hex1Neu5Gc-EstldHex1-B,Hex1Neu5Gc-
EstldHex1-B, 712.292: Y-Hex3HexNAc1-B,Hex3HexNAcl-B, 723.28: Y-Hex1HexNAc1Neu5Gc-Estl-
B,Hex1HexNAc1Neu5Gc-Estl-B, 753.306: Y-Hex2HexNAc2-B,Hex2HexNAc2-B, 764.3: Y-HexNAc2Neu5Gc-Est1-
B,HexNAc2Neu5Gc-Estl1-B, 869.407: Y-Hex1HexNAc1Neu5Gc-EstldHex1-B,Hex1HexNAc1Neu5Gc-EstldHex1-B,
874.362: Y-Hex4HexNAcl1-B,Hex4HexNAc1-B, 885.36: Y-Hex2HexNAc1Neu5Gc-Estl-B,Hex2HexNAc1Neu5Gc-
Estl1-B, 915.348: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 933.382: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1036.412: Y-
Hex5HexNAc1-B,Hex5HexNAcl1-B, 1077.435: Y-Hex4HexNAc2-B,Hex4HexNAc2-B, 1095.385: YY-
Hex4HexNAc2,Y-Hex4HexNAc2, 1143.678: Y-Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-B, 1146.671: YY-
Hex1HexNAc3Neu5Gce-Estl,Y-Hex1HexNAc3Neu5Gc-Estl, 1209.441: Y-Hex4HexNAc1Neu5Gc-Estl-
B,Hex4HexNAc1Neu5Gc-Estl-B, 1240.455: YY-Hex4HexNAc2dHex1,Y-Hex4dHexNAc2dHex1, 1257.494: YY-
Hex5HexNAc2,Y-Hex5HexNAc2, 1280.501: Y-Hex4HexNAc3-B,Hex4HexNAc3-B, 1298.484: YY-Hex4HexNAc3,Y-
Hex4HexNAc3, 1322.646: YY-Hex2HexNAc4dHex1,Y-Hex2HexNAc4dHex1, 1403.526: YY-Hex5HexNAc2dHex1,Y-
Hex5HexNAc2dHex1, 1412.521: Y-Hex4HexNAc2Neu5Gc-Est1-B,Hex4HexNAc2Neu5Gce-Estl-B, 1426.536: Y-
Hex4HexNAc3dHex1-B,Hex4HexNAc3dHex1-B, 1444.565: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1,
1460.552: YY-Hex5HexNAc3,Y-Hex5HexNAc3, 1558.656: Y-Hex4HexNAc2Neu5Gc-EstldHex1-
B,Hex4HexNAc2Neu5Gc-EstldHex1-B, 1574.588: Y-Hex5HexNAc2Neu5Gc-Est1-B,Hex5HexNAc2Neu5Gce-Estl-B,
1606.612: YY-Hex5HexNAc3dHex1,Y-Hex5HexNAc3dHex1, 1617.601: YY-Hex3HexNAc3Neu5Gc-EstldHex1,Y-
Hex3HexNAc3Neu5Gc-EstldHex1, 1633.681: YY-Hex4HexNAc3Neu5Gc-Estl,Y-Hex4HexNAc3Neu5Gce-Estl,
1647.674: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1, 1663.707: YY-Hex5HexNAc4,Y-Hex5HexNAc4,
1777.691: Y-Hex5HexNAc3Neu5Gc-Estl-B,Hex5HexNAc3Neu5Gce-Estl-B, 1779.697: YY-Hex4HexNAc3Neu5Gce-
EstldHex1,Y-Hex4HexNAc3Neu5Gc-EstldHex1, 1791.716: Y-Hex5HexNAc4dHex1-B,Hex5HexNAc4dHex1-B,
1795.711: YY-Hex5HexNAc3Neu5Gc-Estl,Y-Hex5HexNAc3Neu5Gce-Estl, 1809.746: YY-Hex5HexNAc4dHex1,Y-
Hex5HexNAc4dHex1, 1964.819: Y-Hex4HexNAc4Neu5Gc-EstldHex1-B,Hex4HexNAc4Neu5Gc-EstldHex1-B,
1979.797: Y-Hex5HexNAc4Neu5Gc-Estl1-B,Hex5HexNAc4Neu5Gce-Estl-B, 1982.816: YY-Hex4HexNAc4Neu5Gce-
EstldHex1,Y-Hex4HexNAc4Neu5Gc-EstldHex1, 1998.779: YY-Hex5HexNAc4Neu5Gce-Estl,Y-
Hex5HexNAc4Neu5Gc-Estl, 2144.764: YY-Hex5HexNAc4Neu5Gce-EstldHex1,Y-Hex5HexNAc4Neu5Gce-
EstldHex1

45

2160.743

H6N4Gel

2160.756

0.0128

5.9457

46

2169.783

H4ANSF1E1

2169.793

0.0096

4.4092

47

2185.787

H5N5E1

2185.787

0.0005

0.2204

226.165: Y-HexNAc1-B,HexNAc1-B; 359.148: YY-Neu5Ac-Estl,Y-Neu5Ac-Estl; 388.158: Y-Hex1HexNAc1-
B,Hex1HexNAc1-B; 429.169: Y-HexNAc2-B,HexNAc2-B; 504.246: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl1-B;
550.2: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 707.292: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-
Est1-B; 712.35: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 765.293: YY-HexNAc2Neu5Ac-Estl,Y-HexNAc2Neu5Ac-
Estl; 874.288: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 915.343: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.355: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.39: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1118.411: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B; 1136.413: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.448: Y-Hex4HexNAc3-B,Hex4HexNAc3-
B; 1298.461: YY-Hex4HexNAc3,Y-Hexd4HexNAc3; 1339.484: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1501.535: YY-
Hex4HexNAc4,Y-Hex4HexNAc4; 1663.724: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.74: Y-
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Hex5HexNAc3Neu5Ac-Est1-B,Hex5SHexNAc3Neu5Ac-Estl1-B; 1779.743: YY-Hex5HexNAc3Neu5Ac-Estl,Y-
Hex5HexNAc3Neu5Ac-Estl; 1820.691: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4Neu5Ac-Estl; 1866.697:
YY-Hex5HexNACc5,Y-Hex5HexNAc5; 1982.802: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4NeuSAc-Estl;
2023.85: YY-Hex4HexNAcS5Neu5Ac-Estl,Y-Hex4HexNAc5NeuS5Ac-Estl; 2185.754: YY-Hex5HexNAc5Neu5Ac-
Estl,Y-Hex5HexNAc5Neu5Ac-Estl

48 2201.778 | H5N5Gel 2201.782 0.0044 1.9967

49 2210.813 | H3N6F1E1 2210.819 0.0061 2.7665
226.226: Y-HexNAc1-B,HexNAc1-B, 429.158: Y-HexNAc2-B,HexNAc2-B, 545.248: Y-HexNAc1Neu5Ac-Estl-
B,HexNAc1Neu5Ac-Estl-B, 550.145: Y-Hex2HexNAc1-B,Hex2HexNAcl1-B, 707.29: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Estl-B, 712.348: Y-Hex3HexNAcl-B,Hex3HexNAc1-B, 748.374: Y-HexNAc2Neu5Ac-
Est1-B,HexNAc2Neu5Ac-Est1-B, 827.276: Y-Hex3Neu5Ac-Est1-B,Hex3Neu5Ac-Est1-B, 915.405: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B, 933.337: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1118.398: Y-Hex3HexNAc3-
B,Hex3HexNAc3-B, 1136.376: YY-Hex3HexNAc3,Y-Hex3HexNAc3, 1321.438: Y-Hex3HexNAc4-B,Hex3HexNAc4-
B, 1340.44: YY-Hex3HexNAc4,Y-Hex3HexNAc4, 1524.528: Y-Hex3HexNAc5-B,Hex3HexNAc5-B, 1543.537: YY-
Hex3HexNACc5,Y-Hex3HexNACc5, 1820.726: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4Neu5Ac-Estl,
1843.695: Y-Hex3HexNAc5Neu5Ac-Estl1-B,Hex3HexNAc5Neu5Ac-Est1-B, 2023.81: YY-Hex4HexNAc5Neu5Ac-

50 2226.808 | HANGE1 2226.814 0.0060 2.7083 | Estl,Y-Hex4HexNAc5Neu5Ac-Estl, 2226.74: YY-Hex4HexNAc6Neu5Ac-Estl,Y-Hex4HexNAc6Neu5Ac-Estl

51 2241.749 | H5N4GI2 2241.741 -0.0081 -3.6019

52 2255.797 | HAN4F1E1GI1 2255.793 -0.0040 -1.7905

53 2271.787 | HSN4E1GI1 2271.788 0.0009 0.3854

54 2285.857 | HAN4F1E2 2285.840 -0.0171 -7.4759

55 2290.816 | H5N4F2Gel 2290.819 0.0028 1.2403
545.984: Y-HexNAc1Neu5Ac-Estl-B,HexNAc1Neu5Ac-Est1-B; 550.137: Y-Hex2HexNAcl-B,Hex2HexNAc1-B;
707.247: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Est1-B; 712.179: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B; 933.289: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1077.347: Y-Hex4HexNAc2-B,Hex4HexNAc2-B;
1239.397: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1298.456: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1396.496: Y-
Hex4HexNAc2Neu5Ac-Estl1-B,Hex4HexNAc2Neu5Ac-Est1-B; 1599.55: Y-Hex4HexNAc3Neu5Ac-Estl-
B,Hex4HexNAc3Neu5Ac-Estl-B; 1617.561: YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl;
1982.781: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2301.752: YY-Hex5HexNAc4Neu5Ac-

56 2301.831 | HS5N4E2 2301.835 0.0038 1.6621 | Est2,Y-Hex5HexNAc4Neu5Ac-Est2

57 2306.813 | HEN4F1Gel 2306.814 0.0008 0.3277

58 2317.827 | HBN5GI1 2317.793 -0.0336 -14.5160

59 2331.838 | H5N5S5F1EL 2331.845 0.0074 3.1694

60 2333.838 | H5N4Ge2 2333.825 -0.0133 -5.7181

61 2347.836 | HBNSE1 2347.840 0.0043 1.8337

62 2356.851 | H3N6F2E1 2356.877 0.0260 11.0422

63 2371.811 | H5N4F1L1GI1 2371.804 -0.0071 -2.9852
1079.254: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1444.479: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1, 1734.579: YY-Hex4HexNAc3Neu5GcLacldHex1,Y-Hex4HexNAc3Neu5GclLacldHex1,
1809.662: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 2225.844: YY-Hex4HexNAc4Neu5GclLac2dHex1,Y-
Hex4HexNAc4Neu5GclLac2dHex1, 2241.838: YY-Hex5HexNAc4Neu5GclLac2,Y-Hex5HexNAc4Neu5GelLac2,

64 2387.802 | H5SN4F1GI2 2387.799 -0.0032 -1.3258 | 2387.708: YY-Hex5HexNAc4Neu5GcLac2dHex1,Y-Hex5HexNAc4Neu5GelLac2dHex1

65 2401.841 | H5N4F1E1L1 2401.851 0.0099 4.1093

66 2417.842 | H5N4F1E1GI1 2417.846 0.0038 1.5652
388.185: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 712.201: Y-Hex3HexNAc1-B,Hex3HexNAc1-B, 723.225: Y-
Hex1HexNAc1Neu5Gc-Estl-B,Hex1HexNAc1Neu5Gc-Est1-B, 915.302: Y-Hex3HexNAc2-B,Hex3HexNAc2-B,
933.313: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.43: Y-Hex4HexNAc2-B,Hex4HexNAc2-B, 1079.313: YY-

67 2433.842 | H5N4F1GelGl1 2433.841 -0.0013 -0.5345 | Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1193.35: YY-Hex2HexNAc1Neu5Gc-Est1Neu5Gcelacl,Y-
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Hex2HexNAc1Neu5Gc-Est1Neu5GcLacl,Y-Hex3HexNAc1Neu5Gce-EstldHex1-B,Hex3HexNAc1Neu5Gce-
EstldHex1-B, 1209.386: Y-Hex4HexNAc1Neu5Gc-Estl-B,Hex4HexNAc1Neu5Gc-Est1-B, 1282.447: YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1412.411: Y-Hex4HexNAc2Neu5Gc-Estl-B,Hex4HexNAc2Neu5Gce-
Est1-B, 1444.54: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1, 1733.583: YY-
Hex4HexNAc3Neu5GcLacldHex1,Y-Hex4HexNAc3Neu5GcecLacldHex1, 1780.602: YY-Hex4HexNAc3Neu5Gc-
EstldHex1,Y-Hex4HexNAc3Neu5Gc-EstldHex1, 1791.67: Y-Hex5HexNAc4dHex1-B,Hex5HexNAc4dHex1-B,
1809.69: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1982.746: YY-Hex4dHexNAc4Neu5Gc-EstldHex1,Y-
Hex4HexNAc4Neu5Gce-EstldHex1, 2066.743: Y-Hex5HexNAc3Neu5Gce-Est1Neu5GcelLacl-
B,Hex5HexNAc3Neu5Gce-EstlNeu5Gelacl-B, 2098.814: YY-Hex5HexNAc4Neu5GcelLacldHex1,Y-
Hex5HexNAc4Neu5GcLacldHex1, 2286.796: YY-Hex5HexNAc4Neu5Gce-EstlNeu5Gelacl,Y-
Hex5HexNAc4Neu5Gce-Est1Neu5Gcelacl, 2433.742: YY-Hex5HexNAc4Neu5Gce-Est1Neu5GeLacldHex1,Y-
Hex5HexNAc4Neu5Gc-EstlNeu5GelacldHexl

68

2447.888

H5N4F1E2

2447.893

0.0047

1.9342

69

2463.884

HEN5F1GI1

2463.851

-0.0327

-13.2866

550.144: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 594.16: YY-HexNAc2dHex1,Y-HexNAc2dHex1, 712.216: Y-
Hex3HexNAcl1-B,Hex3HexNAcl-B, 874.224: Y-Hex4HexNAc1-B,Hex4HexNAcl1-B, 915.341: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B, 933.299: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.345: Y-Hex4HexNAc2-B,Hex4HexNAc2-B,
1079.375: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1282.467: YY-Hex3HexNAc3dHex1,Y-
Hex3HexNAc3dHex1, 1298.372: YY-Hex4HexNAc3,Y-Hex4HexNAc3, 1444.476: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1, 1633.545: Y-Hex6HexNAc1Neu5GcLacldHex1-B,Hex6HexNAc1Neu5GcLacldHex1-B,
1809.672: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1850.724: YY-Hex4HexNAc5dHex1,Y-
Hex4HexNAc5dHex1, 1893.674: Y-Hex6HexNAc3Neu5GcLacl-B,Hex6HexNAc3Neu5GcelLacl-B, 2096.747: Y-
Hex6HexNAc4Neu5GcLacl-B,Hex6HexNAc4Neu5GcelLacl-B, 2301.882: YY-Hex5HexNAc5Neu5GcelLacldHex1,Y-
Hex5HexNAc5Neu5GclLacldHexl, 2463.757: YY-Hex6HexNAc5Neu5GceclLacldHex1,Y-
Hex6HexNAc5Neu5GcLacldHex1

70

2479.882

H5N4F1Ge2

2479.883

0.0006

0.2274

71

2488.906

H4NSF1E2

2488.919

0.0133

5.3371

72

2493.896

H6N5SF1E1

2493.898

0.0022

0.8877

226.22: Y-HexNAc1-B,HexNAc1-B; 347.201: Y-Hex2-B,Hex2-B; 372.196: Y-HexNAcldHex1-B,HexNAcldHex1-B;
388.214: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 504.178: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl-B; 550.146: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B; 594.203: YY-HexNAc2dHex1,Y-HexNAc2dHex1; 707.271: Y-
Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Est1-B; 712.334: Y-Hex3HexNAcl-B,Hex3HexNAcl-B;
874.322: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 915.306: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.336: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.388: Y-HexdHexNAc2-B,Hex4HexNAc2-B; 1239.457: Y-Hex5HexNAc2-
B,Hex5HexNAc2-B; 1282.456: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.496: Y-Hex5Neu5Ac-
EstldHex1-B,Hex5Neu5Ac-EstldHex1-B,YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1442.506: Y-Hex5HexNAc3-
B,Hex5HexNAc3-B; 1444.493: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1617.556: YY-
Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1647.541: YY-Hex4HexNAc4dHex1,Y-
Hex4HexNAc4dHex1; 1663.575: Y-Hex6HexNAc1Neu5Ac-EstldHex1-B,Hex6HexNAc1Neu5Ac-EstldHex1-B,YY-
Hex5HexNAc4,Y-Hex5HexNAc4; 1761.705: Y-Hex5HexNAc3Neu5Ac-Est1-B,Hex5HexNAc3Neu5Ac-Estl-B;
1763.711: YY-Hex4HexNAc3Neu5Ac-EstldHex1,Y-Hex4HexNAc3Neu5Ac-EstldHex1; 1779.696: YY-
Hex5HexNAc3Neu5Ac-Estl,Y-Hex5HexNAc3Neu5Ac-Estl; 1791.648: Y-Hex5HexNAc4dHex1-
B,Hex5HexNAc4dHex1-B; 1809.632: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 1923.686: Y-
Hex6HexNAc3Neu5Ac-Estl-B,Hex6HexNAc3Neu5Ac-Estl1-B; 1966.751: YY-Hex4HexNAc4Neu5Ac-EstldHex1,Y-
Hex4HexNAc4Neu5Ac-EstldHex1; 1982.815: YY-Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl;
2012.787: YY-Hex5HexNAc5dHex1,Y-Hex5HexNAc5dHex1; 2127.825: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-
Hex5HexNAc4Neu5Ac-EstldHex1; 2144.835: YY-Hex6HexNAc4Neu5Ac-Estl,Y-Hex6HexNAc4Neu5Ac-Estl;
2174.841: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1; 2347.901: YY-Hex6HexNAc5Neu5Ac-Estl, Y-
Hex6HexNAc5Neu5Ac-Estl; 2493.804: YY-Hex6HexNAc5Neu5Ac-EstldHex1,Y-Hex6HexNAc5Neu5Ac-EstldHex1

73

2504.894

H5NSE2

2504.914

0.0202

8.0635
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358.212: Y-Neu5Gc-Est1-B,Neu5Gc-Estl1-B, 388.199: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 406.266: YY-
Hex1HexNAc1l,Y-Hex1HexNAcl, 504.205: Y-Neu5Gc-EstldHex1-B,Neu5Gc-EstldHex1-B, 550.223: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B, 666.239: Y-Hex1Neu5Gc-EstldHex1-B,Hex1Neu5Gc-EstldHex1-B, 707.291:
,HexNAc1Neu5Gc-EstldHex1-B, 712.272: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B, 723.272: Y-
Hex1HexNAc1Neu5Gc-Estl-B,Hex1HexNAc1Neu5Gc-Estl-B, 764.249: Y-HexNAc2Neu5Gce-Estl-
B,HexNAc2Neu5Gc-Estl1-B, 874.268: Y-Hex4HexNAc1-B,Hex4HexNAc1-B, 885.331: Y-Hex2HexNAc1Neu5Gc-
Est1-B,Hex2HexNAc1Neu5Gc-Est1-B, 915.302: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 933.417: YY-
Hex3HexNAc2,Y-Hex3HexNAc2, 1031.443: Y-Hex2HexNAc1Neu5Gc-EstldHex1-B,Hex2HexNAc1Neu5Gc-
EstldHex1-B, 1047.57: Y-Hex3HexNAc1Neu5Gc-Estl-B,Hex3HexNAc1Neu5Gc-Estl-B, 1077.43; Y-
Hex4HexNAc2-B,Hex4HexNAc2-B, 1080.345: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1239.43: Y-
Hex5HexNAc2-B,Hex5HexNAc2-B, 1250.434: Y-Hex3HexNAc2Neu5Gc-Estl-B,Hex3HexNAc2Neu5Gce-Estl1-B,
1282.476: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1298.44: YY-Hex4HexNAc3,Y-Hex4HexNAc3,
1412.539: Y-Hex4HexNAc2Neu5Gc-Estl-B,Hex4HexNAc2Neu5Gce-Estl-B, 1442.509: Y-Hex5HexNAc3-
B,Hex5HexNAc3-B, 1444.525: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1, 1574.574: Y-
Hex5HexNAc2Neu5Gc-Estl-B,Hex5HexNAc2Neu5Gce-Estl-B, 1617.642: YY-Hex3HexNAc3Neu5Gce-EstldHex1,Y-
Hex3HexNAc3Neu5Gc-EstldHex1, 1647.578: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1, 1663.606: YY-
Hex5HexNAc4,Y-Hex5HexNAc4, 1779.697: YY-Hex4HexNAc3Neu5Gce-EstldHex1,Y-Hex4HexNAc3Neu5Gc-
EstldHex1, 1791.717: Y-Hex5HexNAc4dHex1-B,Hex5HexNAc4dHex1-B, 1806.671: Y-Hex6HexNAc4-
B,Hex6HexNAc4-B, 1809.667: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1820.645: YY-
Hex3HexNAc4Neu5Gce-EstldHex1,Y-Hex3HexNAc4Neu5Gce-EstldHex1, 1836.931: YY-Hex4HexNAc4Neu5Gce-
Estl,Y-Hex4HexNAc4Neu5Gc-Estl, 1939.715: Y-Hex6HexNAc3Neu5Gc-Est1-B,Hex6HexNAc3Neu5Gc-Estl1-B,
1982.761: YY-Hex4HexNAc4Neu5Gc-EstldHex1,Y-Hex4HexNAc4Neu5Gce-EstldHex1, 1998.827: YY-
Hex5HexNAc4Neu5Gce-Estl,Y-Hex5HexNAc4Neu5Gce-Estl, 2012.812: YY-Hex5HexNAc5dHex1,Y-
Hex5HexNAc5dHex1, 2142.818: Y-Hex6HexNAc4Neu5Gc-Estl-B,Hex6HexNAc4Neu5Gce-Estl-B, 2144.829: YY-
Hex5HexNAc4Neu5Gce-EstldHex1,Y-Hex5HexNAc4Neu5Gce-EstldHex1, 2156.868: Y-Hex6HexNAc5dHex1-
B,Hex6HexNAc5dHex1-B, 2160.851: YY-Hex6HexNAc4Neu5Gc-Estl,Y-Hex6HexNAc4Neu5Gce-Estl, 2174.863:
YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1, 2184.815: YY-Hex4HexNAc5Neu5Gc-EstldHex1,Y-
Hex4HexNAc5Neu5Gc-EstldHex1, 2201.841: YY-Hex5HexNAc5Neu5Gce-Estl,Y-Hex5HexNAc5Neu5Gce-Estl,
2347.898: YY-Hex5HexNAc5Neu5Gce-EstldHex1,Y-Hex5HexNAc5Neu5Gce-EstldHex1, 2363.893: YY-
Hex6HexNAc5Neu5Gc-Estl,Y-Hex6HexNAc5Neu5Gce-Estl, 2509.812: YY-Hex6HexNAc5Neu5Gce-EstldHex1,Y-

74 2509.894 | HBN5F1Gel 2509.893 -0.0009 -0.3472 | Hex6HexNAc5Neu5Gc-EstldHex1

75 2520.906 | H5N5E1Gel 2520.909 0.0031 1.2349

76 2534.905 | H5N6F1E1 2534.925 0.0198 7.7963
347.218: Y-Hex2-B,Hex2-B, 429.181: Y-HexNAc2-B,HexNAc2-B, 545.206: Y-HexNAc1Neu5Ac-Estl-
B,HexNAc1Neu5Ac-Estl-B, 707.293: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Est1-B, 712.354: Y-
Hex3HexNAcl1-B,Hex3HexNAc1-B, 748.214: Y-HexNAc2Neu5Ac-Est1-B,HexNAc2Neu5Ac-Est1-B, 915.334: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B, 933.269: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.431: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B, 1484.504: Y-Hex4HexNAc4-B,Hex4HexNAc4-B, 1502.513: YY-Hex4HexNAc4,Y-
Hex4HexNAc4, 1779.694: YY-Hex5HexNAc3Neu5Ac-Estl,Y-Hex5HexNAc3Neu5Ac-Estl, 2144.904: YY-
Hex6HexNAc4Neu5Ac-Estl,Y-Hex6HexNAc4Neu5Ac-Estl, 2184.828: YY-Hex5HexNAcSNeu5Ac-Estl,Y-
Hex5HexNAc5Neu5Ac-Estl, 2347.964: YY-Hex6HexNAc5Neu5Ac-Estl,Y-Hex6HexNAc5Neu5Ac-Estl, 2388.908:
YY-Hex5HexNAc6Neu5Ac-Estl,Y-Hex5HexNAc6Neu5Ac-Estl, 2550.827: YY-Hex6HexNAc6Neu5Ac-Estl,Y-

77 2550.919 | HBN6E1 2550.920 0.0007 0.2656 | Hex6HexNAc6Neu5Ac-Estl

78 2574.914 | H5N4E2L1 2574.920 0.0057 2.2050

79 2590.903 | HB6N5L1GI1 2590.878 -0.0248 -9.5694

80 2620.969 | HBN5SE1L1 2620.925 -0.0438 -16.7281
168.198: Y-dHex1-B,dHex1-B; 186.209: YY-dHex1,Y-dHex1; 388.215: Y-Hex1HexNAc1-B,Hex1HexNAcl-B;

81 2650.993 | H5NS5F1E2 2650.972 -0.0209 -7.8812 | 683.327: YY-Hex2Neu5Ac-Estl,Y-Hex2Neu5Ac-Estl; 708.272: YY-HexNAc1Neu5Ac-EstldHex1,Y-
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HexNAc1Neu5Ac-EstldHex1; 1444.476: YY-Hex4dHexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1809.6: YY-
Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1; 2128.873: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-
Hex5HexNAc4Neu5Ac-EstldHexl; 2169.878: YY-Hex4HexNAc5Neu5Ac-EstldHex1,Y-Hex4HexNAc5Neu5Ac-
EstldHex1; 2185.792: YY-Hex5HexNAc5Neu5Ac-Estl,Y-Hex5HexNAc5Neu5Ac-Estl; 2285.94: YY-
Hex4HexNAc4Neu5Ac-Est2dHex1,Y-Hex4dHexNAc4Neu5Ac-Est2dHex1; 2301.945: YY-Hex5HexNAc4Neu5Ac-
Est2,Y-Hex5HexNAc4Neu5Ac-Est2; 2331.898: YY-Hex5HexNAc5NeuS5Ac-EstldHex1,Y-Hex5HexNAcSNeu5Ac-
EstldHex1

82

2666.964

H5N5F1E1Gel

2666.967

0.0030

1.1330

83

2682.959

HEN5E1Gel

2682.962

0.0029

1.0945

84

2696.971

H6NG6F1E1

2696.978

0.0066

2.4422

85

2712.976

H7NGE1

2712.973

-0.0035

-1.2897

86

2813.021

H6N5F1E2

2813.025

0.0039

1.3973

87

2817.999

H8N5F1E1

2818.004

0.0049

1.7249

88

2829.014

H6NSF1E1Gel

2829.020

0.0058

2.0662

89

2845.014

H7NSE1Gel

2845.015

0.0008

0.2671

90

2859.029

H7N6F1E1

2859.030

0.0014

0.4931

388.156: Y-Hex1HexNAcl1-B,Hex1HexNAcl1-B, 707.237: Y-Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-
Estl1-B, 1077.36: Y-Hex4HexNAc2-B,Hex4HexNAc2-B, 1239.445: Y-Hex5HexNAc2-B,Hex5HexNAc2-B, 1442.433:
Y-Hex5HexNAc3-B,Hex5HexNAc3-B, 1506.293: Y-Hex7HexNAcldHex1-B,Hex7HexNAcldHex1-B, 1604.423: Y-
Hex6HexNAc3-B,Hex6HexNAc3-B, 1647.499: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1, 1807.565: Y-
Hex6HexNAc4-B,Hex6HexNAc4-B, 1809.58: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1868.599: Y-
Hex1HexNAc6Neu5Ac-EstldHex1-B,Hex1HexNAc6Neu5Ac-EstldHex1-B, 2128.843: YY-Hex5HexNAc4Neu5Ac-
EstldHex1,Y-Hex5HexNAc4Neu5Ac-EstldHex1, 2144.816: YY-Hex6HexNAc4Neu5Ac-Estl,Y-
Hex6HexNAc4Neu5Ac-Estl, 2174.787: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1, 2288.824: Y-
Hex7HexNAc4Neu5Ac-Est1-B,Hex7HexNAc4Neu5Ac-Est1-B, 2347.961: YY-Hex6HexNAc5Neu5Ac-Estl,Y-
Hex6HexNAc5Neu5Ac-Estl, 2377.947: YY-Hex6HexNAc6dHex1,Y-Hex6HexNAc6dHex1, 2491.965: Y-
Hex7HexNAc5Neu5Ac-Est1-B,Hex7HexNAcSNeu5Ac-Est1-B, 2509.98: YY-Hex7HexNAc5Neu5Ac-Estl, Y-
Hex7HexNAc5Neu5Ac-Estl, 2539.985: YY-Hex7HexNAc6dHex1,Y-Hex7HexNAc6dHex1, 2697.052: YY-
Hex6HexNAc6Neu5Ac-EstldHex1,Y-Hex6HexNAc6NeuSAc-EstldHex1, 2713.078: YY-Hex7HexNAc6Neu5Ac-
Estl,Y-Hex7HexNAc6Neu5Ac-Estl, 2859.032: YY-Hex7HexNAc6Neu5Ac-EstldHex1,Y-Hex7HexNAc6Neu5Ac-
EstldHex1

91

2875.024

H7N6F1Gel

2875.025

0.0013

0.4607

358.125: Y-Neu5Gc-Est1-B,Neu5Gc-Estl-B, 388.175: Y-Hex1HexNAc1-B,Hex1HexNAcl1-B, 520.169: Y-
Hex1Neu5Gc-Est1-B,Hex1Neu5Gc-Est1-B, 707.302: ,HexNAc1Neu5Gc-EstldHex1-B, 712.28: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B, 723.24: Y-Hex1HexNAc1Neu5Gc-Estl-B,Hex1HexNAc1Neu5Gc-Estl1-B, 1077.377: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B, 1239.39: Y-Hex5HexNAc2-B,Hex5HexNAc2-B, 1250.436: Y-
Hex3HexNAc2Neu5Gc-Est1-B,Hex3HexNAc2Neu5Gce-Est1-B, 1282.402: YY-Hex3HexNAc3dHex1,Y-
Hex3HexNAc3dHex1, 1442.448: Y-Hex5HexNAc3-B,Hex5HexNAc3-B, 1507.479: Y-Hex7HexNAcldHex1-
B,Hex7HexNAcldHex1-B, 1605.527: Y-Hex6HexNAc3-B,Hex6HexNAc3-B, 1647.575: YY-Hex4HexNAc4dHex1,Y -
Hex4HexNAc4dHex1, 1809.609: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1867.511: YY-Hex5HexNAc5,Y-
Hex5HexNACc5, 1939.635: Y-Hex6HexNAc3Neu5Gce-Estl-B,Hex6HexNAc3Neu5Gce-Estl-B, 2012.694: YY-
Hex5HexNAc5dHex1,Y-Hex5HexNAc5dHex1, 2028.733: YY-Hex6HexNAc5,Y-Hex6HexNAc5, 2141.75: Y-
Hex6HexNAc4Neu5Gc-Estl-B,Hex6 HexNAc4Neu5Gce-Est1-B, 2144.809: YY-Hex5HexNAc4Neu5Gce-EstldHex1,Y-
Hex5HexNAc4Neu5Gce-EstldHex1, 2156.767: Y-Hex6HexNAc5dHex1-B,Hex6HexNAc5dHex1-B, 2171.788: Y-
Hex7HexNAc5-B,Hex7HexNAc5-B, 2174.782: YY-Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1, 2202.616: YY-
Hex5HexNAc5Neu5Gce-Estl,Y-Hex5HexNAc5Neu5Gce-Estl, 2304.849: Y-Hex7HexNAc4Neu5Gce-Estl-
B,Hex7HexNAc4Neu5Gc-Est1-B, 2347.922: YY-Hex5HexNAc5Neu5Gce-EstldHex1,Y-Hex5HexNAc5Neu5Gce-
EstldHex1, 2363.907: YY-Hex6HexNAc5Neu5Gc-Estl,Y-Hex6HexNAc5Neu5Gce-Estl, 2377.911: YY-
Hex6HexNAc6dHex1,Y-Hex6HexNAc6dHex1, 2507.952: Y-Hex7HexNAc5Neu5Gc-Est1-B,Hex7HexNAc5Neu5Ge-
Estl1-B, 2509.955: YY-Hex6HexNAc5Neu5Gc-EstldHex1,Y-Hex6HexNAc5Neu5Gce-EstldHex1, 2525.985: YY-
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Hex7HexNAc5Neu5Gc-Estl,Y-Hex7HexNAc5Neu5Gce-Estl, 2539.98: YY-Hex7HexNAc6dHex1,Y-
Hex7HexNAc6dHex1, 2713.05: YY-Hex6HexNAc6Neu5Gc-EstldHex1,Y-Hex6HexNAc6Neu5Gce-EstldHex1,
2729.056: YY-Hex7HexNAc6Neu5Gc-Estl,Y-Hex7HexNAc6Neu5Gce-Estl, 2875.047: YY-Hex7HexNAc6Neu5Gc-
EstldHex1,Y-Hex7HexNAc6Neu5Gc-EstldHex1

92

2900.063

H6N7F1E1

2900.057

-0.0060

-2.0831

93

2916.051

H7N7E1

2916.052

0.0009

0.2996

94

3148.123

H6N5F1E2Gel

3148.147

0.0236

7.4843

95

3164.136

HEN5F1E1Ge2

3164.141

0.0055

1.7308

96

3180.145

H7N5E1Ge2

3180.136

-0.0086

-2.7071

97

3194.152

H7NG6F1E1Gel

3194.152

0.0000

0.0129

98

3210.147

H7N6F1Ge2

3210.147

0.0000

-0.0138

358.125: Y-Neu5Gc-Est1-B,Neu5Gc-Estl-B, 388.175: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 520.169: Y-
Hex1Neu5Gc-Est1-B,Hex1Neu5Gc-Estl-B ,HexNAc1Neu5Gce-EstldHex1-B, 712.28: Y-Hex3HexNAcl-
B,Hex3HexNAc1-B, 723.24: Y-Hex1HexNAc1Neu5Gc-Estl-B,Hex1HexNAc1Neu5Gc-Est1-B, 1077.377: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B, 1239.39: YY-Hex2HexNAc1Neu5Gc-Est2,Y-Hex2HexNAc1Neu5Gce-Est2,Y -
Hex5HexNAc2-B,Hex5HexNAc2-B, 1250.436: Y-Hex3HexNAc2Neu5Gc-Estl-B,Hex3HexNAc2Neu5Gce-Estl-B,
1282.402: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1442.448:; YY-Hex2HexNAc2Neu5Gc-Est2,Y-
Hex2HexNAc2Neu5Gc-Est2,Y-Hex5HexNAc3-B,Hex5HexNAc3-B, 1507.479: Y-Hex7HexNAcldHex1-
B,Hex7HexNAcldHex1-B, 1605.527: Y-Hex6HexNAc3-B,Hex6HexNAc3-B, 1647.575: YY-Hex4HexNAc4dHex1,Y-
Hex4HexNAc4dHex1, 1809.609: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1867.511: YY-Hex5HexNAc5,Y-
Hex5HexNACc5, 1870.163: YY-Hex5HexNAc1Neu5Gce-Est2dHex1,Y-Hex5HexNAc1Neu5Gce-Est2dHex1,Y -
Hex1HexNAc5Neu5Gc-Est2-B,Hex1HexNAc5Neu5Gce-Est2-B, 1933.972: Y-Hex3HexNAc3Neu5Gce-Est2dHex1-
B,Hex3HexNAc3Neu5Gc-Est2dHex1-B, 1939.635: Y-Hex6HexNAc3Neu5Gc-Estl-B,Hex6HexNAc3Neu5Gce-Estl-B,
2012.694: YY-Hex5HexNAc5dHex1,Y-Hex5HexNAc5dHex1, 2028.733: YY-Hex6HexNAc5,Y-Hex6HexNAc5,
2141.75: Y-Hex6HexNAc4Neu5Gc-Estl-B,Hex6HexNAc4Neu5Gce-Estl1-B, 2144.809: YY-Hex5HexNAc4Neu5Gc-
EstldHex1,Y-Hex5HexNAc4Neu5Gce-EstldHex1, 2156.767: YY-Hex3HexNAc4Neu5Gce-Est2dHex1,Y -
Hex3HexNAc4Neu5Gc-Est2dHex1,Y-Hex6HexNAc5dHex1-B,Hex6HexNAc5dHex1-B, 2171.788: YY-
Hex4HexNAc4Neu5Gce-Est2,Y-Hex4HexNAc4Neu5Gce-Est2,Y-Hex7HexNAc5-B,Hex7HexNAc5-B, 2174.782: YY-
Hex6HexNAc5dHex1,Y-Hex6HexNAc5dHex1, 2202.616: YY-Hex5HexNAc5Neu5Gce-Estl, Y-
Hex5HexNAc5Neu5Gce-Estl, 2304.849: Y-Hex7HexNAc4Neu5Gc-Estl-B,Hex7HexNAc4Neu5Gce-Estl-B, 2347.922:
YY-Hex5HexNAc5Neu5Gce-EstldHex1,Y-Hex5HexNAc5Neu5Ge-EstldHex1, 2363.907: YY-Hex6HexNAc5Neu5Gce-
Estl,Y-Hex6HexNAc5Neu5Gce-Estl, 2377.911: YY-Hex6HexNAc6dHex1,Y-Hex6HexNAc6dHex1, 2478.999: YY-
Hex5HexNAc4Neu5Gc-Est2dHex1,Y-Hex5HexNAc4Neu5Ge-Est2dHex1, 2507.952: Y-Hex7HexNAc5Neu5Ge-Estl-
B,Hex7HexNAc5Neu5Gc-Est1-B, 2509.955: YY-Hex6HexNAc5Neu5Gce-EstldHex1,Y-Hex6HexNAc5Neu5Gce-
EstldHex1, 2525.985: YY-Hex7HexNAc5Neu5Gc-Estl,Y-Hex7HexNAc5Neu5Gce-Estl, 2539.98: YY-
Hex7HexNAc6dHex1,Y-Hex7HexNAc6dHex1, 2713.05: YY-Hex6HexNAc6Neu5Gce-EstldHex1,Y-
Hex6HexNAc6Neu5Gc-EstldHex1, 2729.056: YY-Hex7HexNAc6Neu5Gc-Estl,Y-Hex7HexNAc6Neu5Gc-Estl,
2875.047: YY-Hex7HexNAc6Neu5Gc-EstldHexl,Y-Hex7HexNAc6Neu5Gce-EstldHexl

99

3251.242

H7N7E1Gel

3251.174

-0.0685

-21.0678

Tablo Ek5. Esek sttt whey glikoproteinlerinden tespit edilen N-glikanlarin listesi. MS/MS’i gergeklestirilen glikanlara ait sadece B ve Y iyonlarinin
eslesmeleri tabloya ilave edilmistir. *. Selbest sut oligosakkarit profili ile ayni m/z ‘ye sahip potansiyel N-glikanlar.Koyu isaretliler i¢ kalibrasyon piklerini

temsil etmektedir.

Detected

Calculated

m/z

compaosition

mass (Da)

error
(Da)

error
(ppm)

MS/MS Peaks
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1095.370

H4N2

1095.370

-0.0002

-0.1606

204.043: YY-Hex1,Y-Hex1, 365.086: YY-Hex2,Y-Hex2, 388.094: Y-Hex1HexNAcl1-B,Hex1HexNAc1-B, 406.108: YY-
Hex1HexNAc1l,Y-Hex1HexNAcl, 448.155: YY-HexNAc2,Y-HexNAc2, 509.118: Y-Hex3-B,Hex3-B, 527.084: YY-
Hex3,Y-Hex3, 550.14: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 568.112: YY-Hex2HexNAc1l,Y-Hex2HexNAc1l, 671.138:
Y-Hex4-B,Hex4-B, 712.152: Y-Hex3HexNAcl-B,Hex3HexNAc1-B, 730.153: YY-Hex3HexNAcl,Y-Hex3HexNAcl,
753.114: Y-Hex2HexNAc2-B,Hex2HexNAc2-B, 772.137: YY-Hex2HexNAc2,Y-Hex2HexNAc2, 874.157: Y-
Hex4HexNAcl1-B,Hex4HexNAcl-B, 892.076: YY-Hex4HexNAcl,Y-Hex4HexNAcl, 915.07: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B, 933.084: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1095.269: YY-Hex4HexNAc2,Y-Hex4HexNAc2

1136.399

H3N3

1136.396

-0.0026

-2.3115

1257.423

H5N2

1257.423

-0.0004

-0.2803

347.079: Y-Hex2-B,Hex2-B; 388.127: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 447.155: YY-HexNAc2,Y-HexNAc2;
550.173: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.211: YY-Hex2HexNAcl,Y-Hex2HexNAcl; 671.213: Y-Hex4-
B,Hex4-B; 712.172: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 731.188: YY-Hex3HexNAc1l,Y-Hex3HexNAcl; 771.265:
YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.216: Y-Hex5-B,Hex5-B; 851.218: YY-Hexb,Y-Hex5; 874.255: Y-
Hex4HexNAcl1-B,Hex4HexNAc1-B; 893.208: YY-Hex4HexNAcl,Y-Hex4HexNAcl; 915.119: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B; 934.277: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1036.283: Y-Hex5HexNAc1-B,Hex5HexNAcl1-B;
1054.191: YY-Hex5HexNAcl,Y-Hex5HexNAcl; 1077.938: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.142: YY-
Hex4HexNAc2,Y-Hex4HexNAc2; 1258.394: YY-Hex5HexNAc2,Y-Hex5HexNAc2

1282.455

H3N3F1

1282.454

-0.0007

-0.5599

1298.452

H4N3

1298.449

-0.0028

-2.1590

226.085: Y-HexNAc1-B,HexNAcl-B, 366.079: YY-Hex2,Y-Hex2, 388.107: Y-Hex1HexNAcl-B,Hex1HexNAc1l-B,
406.166: YY-Hex1HexNAc1,Y-Hex1HexNAcl, 448.098: YY-HexNAc2,Y-HexNAc2, 509.129: Y-Hex3-B,Hex3-B,
550.153: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 569.129: YY-Hex2HexNAc1l,Y-Hex2HexNAcl, 610.147: YY-
Hex1HexNAc2,Y-Hex1HexNAc2, 651.163: YY-HexNAc3,Y-HexNAc3, 712.201: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B,
730.216: YY-Hex3HexNAcl,Y-Hex3HexNAcl, 771.212: YY-Hex2HexNAc2,Y-Hex2HexNAc2, 875.214: Y-
Hex4HexNAcl1-B,Hex4HexNAc1-B, 915.283: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 933.246: YY-Hex3HexNAc2,Y-
Hex3HexNAc2, 975.242: YY-Hex2HexNAc3,Y-Hex2HexNAc3, 1077.285: Y-Hex4HexNAc2-B,Hex4HexNAc2-B,
1095.927: YY-Hex4HexNAc2,Y-Hex4dHexNAc2, 1118.924: Y-Hex3HexNAc3-B,Hex3HexNAc3-B, 1135.964: YY-
Hex3HexNAc3,Y-Hex3HexNACc3, 1298.362: YY-Hex4HexNAc3,Y-Hex4HexNAc3

1339.476

H3N4

1339.476

-0.0003

-0.1898

204.015: YY-Hex1,Y-Hex1, 226.052: Y-HexNAc1-B,HexNAc1-B, 244.054: YY-HexNAcl,Y-HexNAcl, 366.097: YY-
Hex2,Y-Hex2, 388.105: Y-Hex1HexNAcl-B,Hex1HexNAc1-B, 406.164: YY-Hex1HexNAc1,Y-Hex1HexNAcl,
429.152: Y-HexNAc2-B,HexNAc2-B, 447.141: YY-HexNAc2,Y-HexNAc2, 509.14: Y-Hex3-B,Hex3-B, 550.151: Y-
Hex2HexNAc1-B,Hex2HexNAc1-B, 568.144: YY-Hex2HexNAcl,Y-Hex2HexNAcl, 712.196: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B, 753.207: Y-Hex2HexNAc2-B,Hex2HexNAc2-B, 772.203: YY-Hex2HexNAc2,Y-Hex2HexNAc2,
915.253: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 933.255: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 975.252: YY-
Hex2HexNAc3,Y-Hex2HexNAc3, 1118.312: Y-Hex3HexNAc3-B,Hex3HexNAc3-B, 1136.325: YY-Hex3HexNAc3,Y-
Hex3HexNAc3, 1158.851: Y-Hex2HexNAc4-B,Hex2HexNAc4-B, 1176.833: YY-Hex2HexNAc4,Y-Hex2HexNAc4,
1339.438: YY-Hex3HexNAc4,Y-Hex3HexNAc4

1419.475

HE6N2

1419.475

0.0005

0.3318

347.1: Y-Hex2-B,Hex2-B; 366.089: YY-Hex2,Y-Hex2; 388.117: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 509.161: Y-
Hex3-B,Hex3-B; 528.149: YY-Hex3,Y-Hex3; 550.137: Y-Hex2HexNAc1-B,Hex2HexNAcl1-B; 671.162: Y-Hex4-
B,Hex4-B; 712.18: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 730.201: YY-Hex3HexNAcl,Y-Hex3HexNAcl; 833.213: Y-
Hex5-B,Hex5-B; 874.252: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 892.268: YY-Hex4HexNAcl,Y-Hex4HexNAcl;
915.252: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.272: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 995.24: Y-Hex6-
B,Hex6-B; 1035.356: Y-Hex5HexNAc1-B,Hex5HexNAc1-B; 1077.29: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1096.305:
YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1198.329: Y-Hex6HexNAc1-B,Hex6HexNAc1-B; 1216.2: YY-Hex6HexNAcl,Y-
Hex6HexNAc1l; 1238.946: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.963: YY-Hex5HexNAc2,Y-Hex5HexNAc2;
1419.438: YY-Hex6HexNAc2,Y-Hex6HexNAc2

(e¢]

1444.510

H4N3F1

1444.507

-0.0029

-2.0039

1460.501

H5N3

1460.502

0.0010

0.6984
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1485.534

H3N4F1

1485.534

-0.0003

-0.2326

226.068: Y-HexNAcl1-B,HexNAcl-B; 244.045: YY-HexNAcl,Y-HexNAcl; 406.127: YY-Hex1HexNAcl,Y-
Hex1HexNAc1l; 447.187: YY-HexNAc2,Y-HexNAc2; 509.142: Y-Hex3-B,Hex3-B; 534.181: Y-Hex1HexNAcldHex1-
B,Hex1HexNAcldHex1-B; 550.18: Y-Hex2HexNAc1-B,Hex2HexNAcl-B; 594.163: YY-HexNAc2dHex1,Y-
HexNAc2dHex1; 713.181: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 730.258: YY-Hex3HexNAcl,Y-Hex3HexNAc1;
753.185: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 915.22: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.258: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1118.295: Y-Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.303: YY-Hex3HexNAc3,Y-
Hex3HexNAc3; 1178.325: YY-Hex2HexNAc4,Y-Hex2HexNAc4; 1264.204: Y-Hex3HexNAc3dHex1-
B,Hex3HexNAc3dHex1-B; 1282.35: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1320.908: Y-Hex3HexNAc4-
B,Hex3HexNAc4-B; 1339.385: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1485.493: YY-Hex3HexNAc4dHex1,Y-
Hex3HexNAc4dHex1

11

1501.524

H4N4

1501.529

0.0046

3.0430

185.069: Y-Hex1-B,Hex1-B; 226.106: Y-HexNAc1-B,HexNAc1-B; 366.085: YY-Hex2,Y-Hex2; 406.143: YY-
Hex1HexNAcl,Y-Hex1HexNAcl; 447.124: YY-HexNAc2,Y-HexNAc2; 509.136: Y-Hex3-B,Hex3-B; 528.116: YY-
Hex3,Y-Hex3; 550.154: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B; 712.176: Y-Hex3HexNAcl1-B,Hex3HexNAc1-B;
772.157: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 915.226: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 934.227: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 974.256: YY-Hex2HexNAc3,Y-Hex2HexNAc3; 1077.273: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B; 1095.345: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.323: Y-Hex3HexNAc3-B,Hex3HexNAc3-B;
1136.324: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.364: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.378: YY-
Hex4HexNAc3,Y-Hex4HexNAc3; 1320.896: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1339.344: YY-Hex3HexNAc4,Y-
Hex3HexNAc4; 1483.512: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.49: YY-Hex4HexNAc4,Y-Hex4HexNAc4

12

1581.529

H7N2

1581.528

-0.0007

-0.4462

204.028: YY-Hex1,Y-Hex1; 226.063: Y-HexNAc1-B,HexNAc1-B; 347.119: Y-Hex2-B,Hex2-B; 388.119: Y-
Hex1HexNAcl1-B,Hex1HexNAc1-B; 429.105: Y-HexNAc2-B,HexNAc2-B; 448.116: YY-HexNAc2,Y-HexNAc2;
509.139: Y-Hex3-B,Hex3-B; 528.107: YY-Hex3,Y-Hex3; 550.154: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.141: Y-
Hex4-B,Hex4-B; 712.186: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 772.199: YY-Hex2HexNAc2,Y-Hex2HexNAc2;
833.168: Y-Hex5-B,Hex5-B; 875.212: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 934.23: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 995.223: Y-Hex6-B,Hex6-B; 1013.189: YY-Hex6,Y-Hex6; 1036.252: Y-Hex5HexNAc1-
B,Hex5HexNAc1-B; 1077.289: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.261: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
1157.264: Y-Hex7-B,Hex7-B; 1175.261: YY-Hex7,Y-Hex7; 1216.23: YY-Hex6HexNAcl,Y-Hex6HexNAc1; 1239.345:
Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.338: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1360.355: Y-Hex7HexNAc1-
B,Hex7HexNAc1-B; 1378.813: YY-Hex7HexNAc1l,Y-Hex7HexNAc1; 1400.755: Y-Hex6HexNAc2-B,Hex6HexNAc2-B;
1419.459: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1563.437: Y-Hex7HexNAc2-B,Hex7HexNAc2-B; 1581.475: YY-
Hex7HexNAc2,Y-Hex7HexNAc2

13

1606.560

H5N3F1

1606.560

-0.0001

-0.0443

14

1617.588

H4N3E1

1617.576

-0.0121

-7.4721

15

1622.565

H6N3

1622.555

-0.0102

-6.2596

16

1647.588

HAN4F1

1647.586

-0.0015

-0.9238

331.142: Y-Hex1dHex1-B,Hex1dHex1-B; 429.051: Y-HexNAc2-B,HexNAc2-B; 448.15: YY-HexNAc2,Y-HexNAc2;
509.142: Y-Hex3-B,Hex3-B; 550.164: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.113: YY-Hex2HexNAcl,Y-
Hex2HexNAc1l; 712.169: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 753.075: Y-Hex2HexNAc2-B,Hex2HexNAc2-B;
874.168: Y-Hex4HexNAcl1-B,Hex4HexNAcl1-B; 915.203: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.235: YY-
Hex3HexNAc2,Y-Hex3HexNAc2; 1077.251: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1079.278: YY-
Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1095.214: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.295: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1120.277: YY-Hex2HexNAc3dHex1,Y-Hex2HexNAc3dHex1; 1280.338: Y-
Hex4HexNAc3-B,Hex4HexNAc3-B; 1283.327: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.339: YY-
Hex4HexNAc3,Y-Hex4HexNAc3; 1445.379: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1483.468: Y-
Hex4HexNAc4-B,Hex4HexNAc4-B; 1485.554: YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1; 1501.435: YY-
Hex4HexNAc4,Y-Hex4HexNAc4; 1647.492: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1

17

1663.582

H5N4

1663.581

-0.0006

-0.3651

185.014: Y-Hex1-B,Hex1-B; 226.105: Y-HexNAc1-B,HexNAc1-B; 244.072: YY-HexNAcl,Y-HexNAcl; 347.099: Y-
Hex2-B,Hex2-B; 366.101: YY-Hex2,Y-Hex2; 388.122: Y-Hex1HexNAc1-B,Hex1HexNAcl1l-B; 447.131: YY-
HexNAc2,Y-HexNAc2; 509.15: Y-Hex3-B,Hex3-B; 550.159: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 568.22: YY-
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Hex2HexNAc1l,Y-Hex2HexNAcl; 712.188: Y-Hex3HexNAcl-B,Hex3HexNAc1-B; 730.196: YY-Hex3HexNAcl,Y-
Hex3HexNAcl; 753.183: Y-Hex2HexNAc2-B,Hex2HexNAc2-B; 771.164: YY-Hex2HexNAc2,Y-Hex2HexNAc2;
832.302: Y-Hex5-B,Hex5-B; 875.154: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 916.246: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B; 933.21: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 975.248: YY-Hex2HexNAc3,Y-Hex2HexNAc3;
1077.25: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1096.267: YY-Hex4HexNAc2,Y-Hex4HexNAc2; 1118.358: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1136.282: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1239.285: Y-Hex5HexNAc2-
B,Hex5HexNAc2-B; 1280.387: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.314: YY-Hex4HexNAc3,Y-Hex4HexNAc3;
1442.362: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1460.422: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1483.781: Y-
Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.436: YY-Hex4HexNAc4,Y-Hex4dHexNAc4; 1663.493: YY-Hex5HexNAc4,Y-
Hex5HexNAc4

18

1704.610

H4NS

1704.608

-0.0021

-1.2075

226.103: Y-HexNAcl1-B,HexNAc1-B; 244.186: YY-HexNAcl,Y-HexNAcl; 388.097: Y-Hex1HexNAcl-
B,Hex1HexNAcl1-B; 447.251: YY-HexNAc2,Y-HexNAc2; 550.17: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 713.207: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B; 915.246: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 974.201: YY-Hex2HexNAc3,Y-
Hex2HexNAc3; 1077.261: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1119.28: Y-Hex3HexNAc3-B,Hex3HexNAc3-B;
1136.303: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1178.368: YY-Hex2HexNAc4,Y-Hex2HexNAc4; 1280.371: Y-
Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.353: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1321.379: Y-Hex3HexNAc4-
B,Hex3HexNAc4-B; 1339.388: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1483.448: Y-Hex4HexNAc4-B,Hex4HexNAc4-B;
1501.439: YY-Hex4HexNAc4,Y-Hex4dHexNAc4; 1524.368: Y-Hex3HexNAc5-B,Hex3HexNAc5-B; 1704.525:; YY-
Hex4HexNACc5,Y-Hex4HexNAc5

19

1743.583

H8N2

1743.581

-0.0019

-1.0795

388.091: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 550.14: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.182: Y-Hex4-
B,Hex4-B; 689.255: YY-Hex4,Y-Hex4; 712.198: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 730.209: YY-Hex3HexNAcl,Y-
Hex3HexNAcl; 833.217: Y-Hex5-B,Hex5-B; 851.191: YY-Hex5,Y-Hex5; 915.257: Y-Hex3HexNAc2-B,Hex3HexNAc2-
B; 933.177: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 995.242: Y-Hex6-B,Hex6-B; 1036.237: Y-Hex5HexNAc1l-
B,Hex5HexNAc1-B; 1077.301: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1096.299: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
1157.206: Y-Hex7-B,Hex7-B; 1198.247: Y-Hex6HexNAc1-B,Hex6HexNAc1-B; 1257.354: YY-Hex5HexNAc2,Y-
Hex5HexNAc2; 1319.331: Y-Hex8-B,Hex8-B; 1337.36: YY-Hex8,Y-Hex8; 1361.383: Y-Hex7HexNAc1-
B,Hex7HexNAc1-B; 1378.303: YY-Hex7HexNAcl,Y-Hex7HexNAc1l; 1419.398: YY-Hex6HexNAc2,Y-Hex6HexNAc2;
1522.405: Y-Hex8HexNAc1-B,Hex8HexNAcl1-B; 1540.46: YY-Hex8HexNAcl,Y-Hex8HexNAcl; 1581.46: YY-
Hex7HexNAc2,Y-Hex7HexNAc2; 1743.507: YY-Hex8HexNAc2,Y-Hex8HexNAc2

20

1768.617

H6N3F1

1768.613

-0.0042

-2.4017

21

1779.631

H5N3E1

1779.629

-0.0023

-1.2718

22

1809.640

H5N4F1

1809.639

-0.0007

-0.3861

185.033: Y-Hex1-B,Hex1-B; 226.074: Y-HexNAc1-B,HexNAc1-B; 389.064: Y-Hex1HexNAc1-B,Hex1HexNAcl-B;
429.107: Y-HexNAc2-B,HexNAc2-B; 447.196: YY-HexNAc2,Y-HexNAc2; 509.211: Y-Hex3-B,Hex3-B; 550.149: Y-
Hex2HexNAcl1-B,Hex2HexNAc1-B; 568.239: YY-Hex2HexNAc1l,Y-Hex2HexNAcl; 610.204: YY-Hex1HexNAc2,Y-
Hex1HexNAc2; 650.239: YY-HexNAc3,Y-HexNAc3; 712.202: Y-Hex3HexNAc1-B,Hex3HexNAcl1-B; 772.099: YY-
Hex2HexNAc2,Y-Hex2HexNAc2; 874.234: Y-Hex4HexNAc1-B,Hex4HexNAc1-B; 915.264: Y-Hex3HexNAc2-
B,Hex3HexNAc2-B; 933.243: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 975.246: YY-Hex2HexNAc3,Y-Hex2HexNAc3;
1079.272: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1095.325: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
1136.319: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1143.403: Y-Hex1HexNAc4dHex1-B,Hex1HexNAc4dHex1-B;
1239.32: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1257.386: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1280.341: Y-
Hex4HexNAc3-B,Hex4HexNAc3-B; 1282.352: YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.382: YY-
Hex4HexNAc3,Y-Hex4HexNAc3; 1321.703: Y-Hex3HexNAc4-B,Hex3HexNAc4-B; 1426.464: Y-Hex4HexNAc3dHex1-
B,Hex4HexNAc3dHex1-B; 1442.404: Y-Hex5HexNAc3-B,Hex5HexNAc3-B; 1444.399: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1; 1460.41: YY-Hex5HexNAc3,Y-Hex5HexNAc3; 1501.437: YY-Hex4HexNAc4,Y-Hex4dHexNAc4,
1630.552: Y-Hex4HexNAc4dHex1-B,Hex4HexNAc4dHex1-B; 1645.493: Y-Hex5HexNAc4-B,Hex5HexNAc4-B;
1647.497: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.481: YY-Hex5HexNAc4,Y-Hex5HexNAc4;
1809.533: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1

23

1820.658

H4N4E1

1820.655

-0.0027

-1.4908
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24

1825.630

H6N4

1825.634

0.0042

2.3093

25

1836.650

H4N4Gel

1836.650

0.0002

0.1091

26

1850.669

H4NSF1

1850.666

-0.0031

-1.7018

185.047: Y-Hex1-B,Hex1-B; 226.078: Y-HexNAc1-B,HexNAc1-B; 388.1: Y-Hex1HexNAc1-B,Hex1HexNAcl-B;
429.179: Y-HexNAc2-B,HexNAc2-B; 447.089: YY-HexNAc2,Y-HexNAc2; 550.169: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 712.206: Y-Hex3HexNAc1-B,Hex3HexNAc1-B; 874.245: Y-Hex4HexNAc1-B,Hex4HexNAc1-B;
915.273: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1077.269: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1119.298: Y-
Hex3HexNAc3-B,Hex3HexNAc3-B; 1137.384: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1280.341: Y-Hex4HexNAc3-
B,Hex4HexNAc3-B; 1298.417: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1321.307: Y-Hex3HexNAc4-B,Hex3HexNAc4-B;
1340.404: YY-Hex3HexNAc4,Y-Hex3HexNAc4; 1444.403: YY-Hex4dHexNAc3dHex1,Y-Hex4HexNAc3dHex1;
1483.439: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1485.433: YY-Hex3HexNAc4dHex1,Y-Hex3HexNAc4dHex1;
1501.432: YY-Hex4HexNAc4,Y-Hex4dHexNAc4; 1524.387: Y-Hex3HexNAc5-B,Hex3HexNAc5-B; 1647.521:; YY-
Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1704.543: YY-Hex4HexNACc5,Y-Hex4HexNAc5; 1850.559: YY-
Hex4HexNAc5dHex1,Y-Hex4HexNAc5dHex1

27

1862.660

H4AN4E1Acl

1862.666

0.0059

3.1409

28

1905.635

HIN2

1905.634

-0.0011

-0.5556

388.132: Y-Hex1HexNAcl-B,Hex1HexNAc1-B; 447.151: YY-HexNAc2,Y-HexNAc2; 509.19: Y-Hex3-B,Hex3-B;
550.272: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 671.167: Y-Hex4-B,Hex4-B; 712.193: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B; 771.255: YY-Hex2HexNAc2,Y-Hex2HexNAc2; 833.234: Y-Hex5-B,Hex5-B; 874.225: Y-
Hex4HexNAcl1-B,Hex4HexNAc1-B; 915.308: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 933.246: YY-Hex3HexNAc2,Y-
Hex3HexNAc2; 1077.284: Y-Hex4HexNAc2-B,Hex4HexNAc2-B; 1095.354: YY-Hex4HexNAc2,Y-Hex4HexNAc2;
1257.336: YY-Hex5HexNAc2,Y-Hex5HexNAc2; 1319.342: Y-Hex8-B,Hex8-B; 1360.364: Y-Hex7HexNAc1-
B,Hex7HexNAc1-B; 1419.391: YY-Hex6HexNAc2,Y-Hex6HexNAc2; 1481.386: Y-Hex9-B,Hex9-B; 1522.381: Y-
Hex8HexNAc1-B,Hex8HexNAc1-B; 1540.381: YY-Hex8HexNAcl,Y-Hex8HexNAcl; 1581.466: YY-Hex7HexNAc2,Y-
Hex7HexNAc2; 1684.477: Y-Hex9HexNAc1l-B,Hex9HexNAc1-B; 1702.541: YY-Hex9HexNAc1l,Y-Hex9HexNAc1;
1725.601: Y-Hex8HexNAc2-B,Hex8HexNAc2-B; 1743.572: YY-Hex8HexNAc2,Y-Hex8HexNAc2; 1905.539: YY-
Hex9HexNAc2,Y-Hex9HexNAc2

29

1936.671

H5N4L1

1936.666

-0.0048

-2.4556

30

1955.699

H5N4F2

1955.697

-0.0018

-0.9152

31

1966.677

H4AN4F1E1

1966.713

0.0362

18.4036

32

1982.707

H5N4E1

1982.708

0.0011

0.5594

226.163: Y-HexNAc1-B,HexNAc1-B; 342.117: Y-Neu5Ac-Est1-B,Neu5Ac-Estl1-B; 360.17: YY-Neu5Ac-Estl,Y-
Neu5Ac-Estl; 388.145: Y-Hex1HexNAc1-B,Hex1HexNAc1-B; 428.571: Y-HexNAc2-B,HexNAc2-B; 447.128: YY-
HexNAc2,Y-HexNAc2; 504.221: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl-B; 550.248: Y-Hex2HexNAc1-
B,Hex2HexNAc1-B; 608.57: YY-Hex1HexNAc2,Y-Hex1HexNAc2; 707.268: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Est1-B; 712.28: Y-Hex3HexNAcl1-B,Hex3HexNAcl-B; 771.279: YY-Hex2HexNAc2,Y-
Hex2HexNAc2; 869.337: Y-Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Est1-B; 874.336: Y-Hex4HexNAcl-
B,Hex4HexNAc1-B; 915.273: Y-Hex3HexNAc2-B,Hex3HexNAc2-B; 1078.334: Y-Hex4HexNAc2-B,Hex4HexNAc2-B;
1136.426: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1193.411: Y-Hex4HexNAc1Neu5Ac-Estl-B,Hex4HexNAc1Neu5Ac-
Est1-B; 1280.46: Y-Hex4HexNAc3-B,Hex4HexNAc3-B; 1298.456: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1396.513: Y-
Hex4HexNAc2Neu5Ac-Estl-B,Hex4HexNAc2Neu5Ac-Estl1-B; 1442.423: Y-Hex5HexNAc3-B,Hex5HexNAc3-B;
1483.802: Y-Hex4HexNAc4-B,Hex4HexNAc4-B; 1501.54: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1558.586: Y-
Hex5HexNAc2Neu5Ac-Estl1-B,Hex5SHexNAc2Neu5Ac-Estl-B; 1617.627: YY-Hex4HexNAc3Neu5Ac-Estl,Y-
Hex4HexNAc3Neu5Ac-Estl; 1663.639: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.683: Y-Hex5HexNAc3Neu5Ac-
Est1-B,Hex5HexNAc3Neu5Ac-Estl-B; 1779.81: YY-Hex5HexNAc3Neu5Ac-Estl,Y-Hex5HexNAc3Neu5Ac-Estl;
1820.73: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4Neu5Ac-Estl; 1982.751: YY-Hex5HexNAc4Neu5Ac-
Estl,Y-Hex5HexNAc4Neu5Ac-Estl

33

1998.691

H5N4Gel

1998.703

0.0120

6.0158

226.122: Y-HexNAc1-B,HexNAc1-B, 358.114: Y-Neu5Gc-Est1-B,Neu5Gc-Est1-B, 376.129: YY-Neu5Gc-Estl,Y-
Neu5Gc-Estl, 388.095: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 429.136: Y-HexNAc2-B,HexNAc2-B, 447.184: YY-
HexNAc2,Y-HexNAc2, 520.208: Y-Hex1Neu5Gc-Estl1-B,Hex1Neu5Gc-Estl1-B, 538.135: YY-Hex1Neu5Gc-Estl,Y-
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Hex1Neu5Gc-Estl, 550.191: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B, 561.166: Y-HexNAc1Neu5Gc-Estl-
B,HexNAc1Neu5Gc-Estl-B, 568.17: YY-Hex2HexNAcl,Y-Hex2HexNAcl, 712.219: Y-Hex3HexNAc1l-
B,Hex3HexNAc1-B, 723.207: Y-Hex1HexNAc1Neu5Gc-Est1-B,Hex1HexNAc1Neu5Gc-Est1-B, 752.931: Y-
Hex2HexNAc2-B,Hex2HexNAc2-B, 764.26: Y-HexNAc2Neu5Gc-Est1-B,HexNAc2Neu5Gc-Estl-B, 771.19: YY-
Hex2HexNAc2,Y-Hex2HexNAc2, 874.271: Y-Hex4HexNAcl1-B,Hex4HexNAc1-B, 885.188: Y-Hex2HexNAc1Neu5Gc-
Est1-B,Hex2HexNAc1Neu5Gc-Estl1-B, 915.232: Y-Hex3HexNAc2-B,Hex3HexNAc2-B, 933.293: YY-Hex3HexNAc2,Y-
Hex3HexNAc2, 1077.291: Y-Hex4HexNAc2-B,Hex4HexNAc2-B, 1095.369: YY-Hex4HexNAc2,Y-Hex4HexNAc2,
1136.349: YY-Hex3HexNAc3,Y-Hex3HexNAc3, 1239.304: Y-Hex5HexNAc2-B,Hex5HexNAc2-B, 1257.31: YY-
Hex5HexNAc2,Y-Hex5HexNAc2, 1280.34: Y-Hex4HexNAc3-B,Hex4HexNAc3-B, 1298.381: YY-Hex4HexNAc3,Y-
Hex4HexNAc3, 1412.403: Y-Hex4HexNAc2Neu5Gce-Estl-B,Hex4HexNAc2Neu5Gc-Estl-B, 1442.313: Y-
Hex5HexNAc3-B,Hex5HexNAc3-B, 1459.531: YY-Hex5HexNAc3,Y-Hex5HexNAc3, 1483.495: Y-Hex4HexNAc4-
B,Hex4HexNAc4-B, 1501.466: YY-Hex4HexNAc4,Y-Hex4HexNAc4, 1574.426: Y-Hex5HexNAc2Neu5Gc-Estl-
B,Hex5HexNAc2Neu5Gc-Estl-B, 1633.442: YY-Hex4HexNAc3Neu5Gce-Estl,Y-Hex4HexNAc3Neu5Gc-Estl,
1645.492: Y-Hex5HexNAc4-B,Hex5HexNAc4-B, 1663.536: YY-Hex5HexNAc4,Y-Hex5HexNAc4, 1777.49: Y-
Hex5HexNAc3Neu5Gce-Estl-B,Hex5HexNAc3Neu5Gce-Est1-B, 1795.529: YY-Hex5HexNAc3Neu5Gc-Estl,Y-
Hex5HexNAc3Neu5Gce-Estl, 1819.611: Y-Hex4HexNAc4Neu5Gce-Estl-B,Hex4HexNAc4Neu5Gce-Estl-B, 1836.603:
YY-Hex4HexNAc4Neu5Gc-Estl,Y-Hex4HexNAc4Neu5Gce-Estl, 1998.575: YY-Hex5HexNAc4Neu5Gce-Estl,Y-
Hex5HexNAc4Neu5Gce-Estl

34

2008.709

H4N4F1E1Acl

2008.724

0.0148

7.3476

35

2012.722

H5NS5F1

2012.719

-0.0033

-1.6526

36

2024.724

H5N4E1Acl

2024.719

-0.0053

-2.6306

388.192: Y-Hex1HexNAc1-B,Hex1HexNAc1-B,Y-AclHex2-B,Ac1Hex2-B, 488.226: YY-Ac1lHexNAc2,Y-AclHexNAcz2,
504.206: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl1-B, 550.2: Y-Hex2HexNAcl1-B,Hex2HexNAc1-B,Y-Acl1Hex3-
B,Ac1Hex3-B, 562.243: YY-HexNAc1Neu5Ac-Estl,Y-HexNAc1Neu5Ac-Estl, 707.341: Y-Hex1HexNAc1Neu5Ac-
Estl1-B,Hex1HexNAcl1Neu5Ac-Estl-B,Y-AclHex2Neu5Ac-Estl-B,AclHex2Neu5Ac-Estl1-B, 712.341: Y-
Hex3HexNAc1-B,Hex3HexNAcl1-B,Y-AclHex4-B,Ac1Hex4-B, 749.311: Y-AclHex1HexNAc1Neu5Ac-Estl-
B,Acl1Hex1HexNAc1Neu5Ac-Estl-B, 915.321: Y-Hex3HexNAc2-B,Hex3HexNAc2-B,Y-AclHex4HexNAcl-
B,AclHex4HexNAc1-B, 917.248: Y-AclHex4HexNAcl1-B,Ac1Hex4HexNAcl-B, 933.381: YY-Hex3HexNAc2,Y-
Hex3HexNAc2,YY-AclHex4HexNAcl,Y-AclHex4HexNAcl, 1078.438: Y-AclHex5HexNAc1-B,Ac1Hex5HexNAc1-B,
1136.454: YY-Hex3HexNAc3,Y-Hex3HexNAc3,YY-AclHex4HexNAc2,Y-AclHex4dHexNAc2, 1298.5: YY-
Hex4HexNAc3,Y-Hex4HexNAc3,YY-AclHex5HexNAc2,Y-AclHex5HexNAc2, 1339.468: YY-Hex3HexNAc4,Y-
Hex3HexNAc4,YY-AclHex4HexNAc3,Y-AclHex4HexNAc3, 1442.473: Y-Hex5HexNAc3-B,Hex5HexNAc3-B,
1501.545: YY-Hex4HexNAc4,Y-Hex4dHexNAc4,YY-AclHex5HexNAc3,Y-AclHex5HexNAc3, 1524.616: Y-
AclHex4HexNAc4-B,Ac1lHex4HexNAc4-B, 1617.676: YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-
Estl,YY-AclHex5HexNAc2Neu5Ac-Estl,Y-AclHex5HexNAc2Neu5Ac-Estl, 1645.707: Y-Hex5HexNAc4-
B,Hex5HexNAc4-B, 1663.637: YY-Hex5HexNAc4,Y-Hex5HexNAc4, 1761.799: Y-Hex5HexNAc3Neu5Ac-Estl-
B,Hex5HexNAc3Neu5Ac-Estl1-B, 1803.71: Y-AclHex5HexNAc3Neu5Ac-Est1-B,Ac1Hex5HexNAc3Neu5Ac-Estl1-B,
1820.795: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4HexNAc4Neu5Ac-Estl,YY-AclHex5HexNAc3Neu5Ac-Estl, Y-
AclHex5HexNAc3Neu5Ac-Estl, 1861.8: YY-AclHex4HexNAc4Neu5Ac-Estl,Y-AclHex4HexNAc4Neu5Ac-Estl,
1964.764: Y-Hex5HexNAc4Neu5Ac-Estl-B,Hex5HexNAc4Neu5Ac-Est1-B, 2024.708: YY-AclHex5HexNAc4Neu5Ac-
Estl,Y-AclHex5HexNAc4Neu5Ac-Estl

37

2028.716

H6N5

2028.714

-0.0024

-1.1887

388.141: Y-Hex1HexNAcl-B,Hex1HexNAc1-B, 550.184: Y-Hex2HexNAc1-B,Hex2HexNAc1-B, 712.252: Y-
Hex3HexNAc1-B,Hex3HexNAc1-B, 933.405: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.389: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B, 1136.451: YY-Hex3HexNAc3,Y-Hex3HexNAc3, 1197.427: Y-Hex6HexNAc1-B,Hex6HexNAc1-B,
1239.387: Y-Hex5HexNAc2-B,Hex5HexNAc2-B, 1298.564: YY-Hex4HexNAc3,Y-Hex4HexNAc3, 1442.505: Y-
Hex5HexNAc3-B,Hex5HexNAc3-B, 1501.556: YY-Hex4HexNAc4,Y-Hex4HexNAc4, 1524.606: Y-Hex3HexNAc5-
B,Hex3HexNAc5-B, 1645.627: Y-Hex5HexNAc4-B,Hex5HexNAc4-B, 1663.636: YY-Hex5HexNAc4,Y-Hex5HexNAc4,
1807.741: Y-Hex6HexNAc4-B,Hex6HexNAc4-B, 1824.953: YY-Hex6HexNAc4,Y-Hex6HexNAc4, 1865.771: YY-
Hex5HexNACc5,Y-Hex5HexNACc5, 2028.705: YY-Hex6HexNAc5,Y-Hex6HexNAc5
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38

2040.721

H5N4GelAcl

2040.714

-0.0074

-3.6318

39

2067.711

H10N2

2067.687

-0.0242

11.7210

40

2128.768

H5N4F1E1

2128.766

-0.0020

-0.9311

168.15: Y-dHex1-B,dHex1-B; 186.174: YY-dHex1,Y-dHex1; 348.139: YY-Hex1ldHex1,Y-HexldHex1; 389.166: YY-
HexNAcldHex1,Y-HexNAcldHex1; 446.597: YY-HexNAc2,Y-HexNAc2; 503.252: Y-Hex1Neu5Ac-Estl-
B,Hex1Neu5Ac-Est1-B; 707.236: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Est1-B; 869.308: Y-
Hex2HexNAc1Neu5Ac-Estl-B,Hex2HexNAc1Neu5Ac-Estl1-B; 1077.289: Y-Hex4HexNAc2-B,Hex4HexNAc2-B;
1079.31: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1; 1239.349: Y-Hex5HexNAc2-B,Hex5HexNAc2-B; 1282.37:
YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1; 1298.455: Y-Hex5Neu5Ac-EstldHex1-B,Hex5Neu5Ac-EstldHex1-
B,YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1444.441; YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1; 1558.505: Y-
Hex5HexNAc2Neu5Ac-Estl1-B,Hex5SHexNAc2Neu5Ac-Est1-B; 1645.598: Y-Hex5HexNAc4-B,Hex5HexNAc4-B;
1647.624: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1; 1663.571: YY-Hex5HexNAc4,Y-Hex5HexNAc4;
1761.646: Y-Hex5HexNAc3Neu5Ac-Estl-B,Hex5HexNAc3Neu5Ac-Estl-B; 1809.659: YY-Hex5HexNAc4dHex1,Y -
Hex5HexNAc4dHex1; 1964.752: Y-Hex5HexNAc4Neu5Ac-Est1-B,Hex5HexNAc4Neu5Ac-Estl-B; 1982.758: YY-
Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4NeuSAc-Estl; 2128.721: YY-Hex5HexNAc4Neu5Ac-EstldHex1,Y-
Hex5HexNAc4Neu5Ac-EstldHex1

41

2144.763

H5N4F1Gel

2144.761

-0.0021

-0.9639

168.143: Y-dHex1-B,dHex1-B, 388.165: Y-Hex1HexNAc1-B,Hex1HexNAc1-B, 510.216: YY-Hex2dHex1,Y-
Hex2dHex1, 519.269: Y-Hex1Neu5Gc-Estl-B,Hex1Neu5Gc-Estl-B, 550.197: Y-Hex2HexNAc1-B,Hex2HexNAc1-B,
712.32: Y-Hex3HexNAc1-B,Hex3HexNAc1-B, 933.351: YY-Hex3HexNAc2,Y-Hex3HexNAc2, 1077.348: Y-
Hex4HexNAc2-B,Hex4HexNAc2-B, 1079.323: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1282.457: YY-
Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1298.535: YY-Hex4HexNAc3,Y-Hex4HexNAc3, 1444.52; YY-
Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1, 1460.501: YY-Hex5HexNAc3,Y-Hex5HexNAc3, 1558.542: Y-
Hex4HexNAc2Neu5Gc-EstldHex1-B,Hex4HexNAc2Neu5Gc-EstldHex1-B, 1617.611: YY-Hex3HexNAc3Neu5Gc-
EstldHex1,Y-Hex3HexNAc3Neu5Gc-EstldHex1, 1646.64: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1,
1663.659: YY-Hex5HexNAc4,Y-Hex5HexNAc4, 1761.681: Y-Hex4HexNAc3Neu5Gc-EstldHex1-
B,Hex4HexNAc3Neu5Gc-EstldHex1-B, 1779.728: YY-Hex4HexNAc3Neu5Gc-EstldHex1,Y-Hex4HexNAc3Neu5Gce-
EstldHex1, 1809.715: YY-Hex5HexNAc4dHex1,Y-Hex5HexNAc4dHex1, 1964.792; Y-Hex4HexNAc4Neu5Gc-
EstldHex1-B,Hex4HexNAc4Neu5Gc-EstldHex1-B, 1979.809: Y-Hex5HexNAc4Neu5Gc-Estl-
B,Hex5HexNAc4Neu5Gce-Est1-B, 1982.807: YY-Hex4HexNAc4Neu5Gce-EstldHex1,Y-Hex4dHexNAc4Neu5Gce-
EstldHex1, 2144.723: YY-Hex5HexNAc4Neu5Gce-EstldHex1,Y-Hex5HexNAc4Neu5Gc-EstldHex1

42

2170.780

H5N4F1E1Acl

2170.777

-0.0034

-1.5742

168.161: Y-dHex1-B,dHex1-B, 504.148: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl-B, 707.19: Y-
Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl-B, 915.292: Y-Hex3HexNAc2-B,Hex3HexNAc2-B,Y-
AclHex4HexNAcl-B,AclHex4HexNAcl-B, 1077.251: Y-Hex4HexNAc2-B,Hex4HexNAc2-B, 1282.316: Y-
AclHex5HexNAc2-B,Ac1Hex5HexNAc2-B,YY-Hex3HexNAc3dHex1,Y-Hex3HexNAc3dHex1, 1438.379: Y-
Hex3HexNAc3Neu5Ac-Estl1-B,Hex3HexNAc3Neu5Ac-Est1-B,Y-AclHex4HexNAc2Neu5Ac-Estl-
B,AclHex4HexNAc2Neu5Ac-Estl-B, 1444.367: YY-Hex4HexNAc3dHex1,Y-Hex4HexNAc3dHex1, 1663.516: YY-
Hex5HexNAc4,Y-Hex5HexNAc4, 1805.496: YY-Hex3HexNAc4Neu5Ac-EstldHex1,Y-Hex3HexNAc4Neu5Ac-
EstldHex1,YY-AclHex4HexNAc3Neu5Ac-EstldHex1,Y-AclHex4HexNAc3Neu5Ac-EstldHex1, 1843.699: Y-
AclHex4HexNAc4Neu5Ac-Estl-B,AclHex4HexNAc4Neu5Ac-Estl1-B, 1982.761: YY-Hex5HexNAc4Neu5Ac-Estl,Y-
Hex5HexNAc4Neu5Ac-Estl, 2009.593: YY-AclHex4HexNAc4Neu5Ac-EstldHex1,Y-AclHex4HexNAc4Neu5ACc-
EstldHex1, 2153.673: Y-Ac1Hex5HexNAc4Neu5Ac-EstldHex1-B,Ac1Hex5HexNAc4Neu5Ac-EstldHex1-B,
2170.503: YY-AclHex5HexNAc4Neu5Ac-EstldHex1,Y-AclHex5HexNAc4Neu5Ac-EstldHex1

43

2186.775

H5N4F1GelAcl

2186.771

-0.0035

-1.6018

168.156: Y-dHex1-B,dHex1-B, 186.178: YY-dHex1,Y-dHex1, 388.154: Y-Hex1HexNAc1-B,Hex1HexNAc1-B,Y-
AclHex2-B,AclHex2-B, 447.182: YY-HexNAc2,Y-HexNAc2,YY-AclHex1HexNAc1,Y-AclHex1HexNAc1, 519.331: Y-
Hex1Neu5Gc-Est1-B,Hex1Neu5Gc-Estl-B, 522.291: YY-Neu5Gc-EstldHex1,Y-Neu5Gce-EstldHex1, 689.257: YY-
Hex4,Y-Hex4, 707.247: Y-HexNAc1Neu5Gc-EstldHex1-B,HexNAc1Neu5Gc-EstldHex1-B,Y-Ac1Hex1Neu5Gce-
EstldHex1-B,Ac1Hex1Neu5Gc-EstldHex1-B, 712.268: Y-Hex3HexNAc1-B,Hex3HexNAc1-B,Y-AclHex4-
B,AclHex4-B, 723.243: Y-Hex1HexNAc1Neu5Gc-Estl-B,Hex1HexNAc1Neu5Gc-Estl-B,Y-AclHex2Neu5Gce-Estl-
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B,AclHex2Neu5Gc-Estl-B, 765.215: Y-HexNAc2Neu5Gc-Estl-B,HexNAc2Neu5Gc-Estl1-B,Y-
AclHex1HexNAcl1Neu5Gc-Estl-B,AclHex1HexNAc1Neu5Gc-Estl-B, 915.31: Y-Hex3HexNAc2-B,Hex3HexNAc2-
B,Y-AclHex4HexNAcl-B,AclHex4HexNAc1-B, 1077.389: Y-Hex4HexNAc2-B,Hex4HexNAc2-B,Y-
AclHex5HexNAc1-B,Ac1Hex5HexNAc1-B, 1079.353: YY-Hex3HexNAc2dHex1,Y-Hex3HexNAc2dHex1, 1137.348:
YY-Hex3HexNAc3,Y-Hex3HexNAc3,YY-AclHex4HexNAc2,Y-AclHex4HexNAc2, 1280.494: Y-Hex4HexNAc3-
B,Hex4HexNAc3-B,Y-AclHex5HexNAc2-B,Ac1Hex5HexNAc2-B, 1282.473: YY-Hex3HexNAc3dHex1,Y-
Hex3HexNAc3dHex1,YY-AclHex4HexNAc2dHex1,Y-AclHex4dHexNAc2dHex1, 1298.473: YY-Hex4HexNAc3,Y-
Hex4HexNAc3,YY-AclHex5HexNAc2,Y-AclHex5HexNAc2, 1444.483: YY-Hex4HexNAc3dHex1,Y-
Hex4HexNAc3dHex1, 1460.524: YY-Hex5HexNAc3,Y-Hex5HexNAc3, 1502.47: YY-Hex4HexNAc4,Y -
Hex4HexNAc4,YY-AclHex5HexNAc3,Y-AclHex5HexNAc3, 1616.579: Y-AclHex5HexNAc2Neu5Gce-Estl-
B,Ac1Hex5HexNAc2Neu5Gc-Estl-B,YY-Hex3HexNAc3Neu5Gce-EstldHex1,Y-Hex3HexNAc3Neu5Ge-EstldHex1,
1647.652: YY-Hex4HexNAc4dHex1,Y-Hex4HexNAc4dHex1,YY-AclHex5HexNAc3dHex1,Y-
AclHex5HexNAc3dHex1, 1663.692: YY-Hex5HexNAc4,Y-Hex5HexNAc4, 1809.69: YY-Hex5HexNAc4dHex1,Y-
Hex5HexNAc4dHex1, 1821.675: YY-AclHex4HexNAc3Neu5Gce-EstldHex1,Y-Acl1Hex4HexNAc3Neu5Gce-
EstldHex1, 1843.791: Y-AclHex3HexNAc4Neu5Gc-EstldHex1-B,Ac1Hex3HexNAc4Neu5Gc-EstldHex1-B,
1964.895: Y-Hex4HexNAc4Neu5Gc-EstldHex1-B,Hex4HexNAc4Neu5Gce-EstldHex1-B,Y-
AclHex5HexNAc3Neu5Gce-EstldHex1-B,Ac1Hex5HexNAc3Neu5Gce-EstldHex1-B, 1981.871: YY-
Hex4HexNAc4Neu5Gc-EstldHex1,Y-Hex4HexNAc4Neu5Ge-EstldHex1, 1998.962: YY-Hex5HexNAc4Neu5Ge-
Estl,Y-Hex5HexNAc4Neu5Gc-Estl, 2006.799: Y-AclHex4HexNAc4Neu5Gce-EstldHex1-
B,Ac1Hex4HexNAc4Neu5Gc-EstldHex1-B, 2024.827: YY-AclHex4HexNAc4Neu5Gce-EstldHex1,Y-
AclHex4HexNAc4Neu5Gc-EstldHex1, 2040.762: YY-AclHex5HexNAc4Neu5Gce-Estl,Y-AclHex5HexNAc4Neu5Gce-
Estl, 2186.691: YY-AclHex5HexNAc4Neu5Gc-EstldHex1,Y-AclHex5HexNAc4Neu5Gce-EstldHex1

44

2210.832

H3N6F1E1

2210.819

-0.0129

-5.8276

45

2290.823

H5N4F2Gel

2290.819

-0.0042

-1.8153

46

2301.836

H5N4E2

2301.835

-0.0012

-0.5101

503.273: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl1-B; 689.297: YY-Hex4,Y-Hex4; 707.224: Y-
Hex1HexNAc1Neu5Ac-Estl-B,Hex1HexNAc1Neu5Ac-Estl1-B; 1239.409: Y-Hex5HexNAc2-B,Hex5HexNAc2-B;
1618.532: YY-Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1982.839: YY-Hex5HexNAc4Neu5Ac-
Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2301.727: YY-Hex5HexNAc4Neu5Ac-Est2,Y-Hex5HexNAc4Neu5Ac-Est2

47

2317.823

H6N5GI1

2317.793

-0.0296

12.7902

48

2332.829

H6N4F1E1Acl

2332.829

0.0004

0.1741

49

2343.844

H5N4E2Acl

2343.845

0.0014

0.5933

50

2347.841

H6N5E1

2347.840

-0.0007

-0.2960

504.152: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl-B; 550.265: Y-Hex2HexNAc1-B,Hex2HexNAc1-B; 689.234: YY-
Hex4,Y-Hex4; 707.229: Y-Hex1HexNAc1Neu5Ac-Est1-B,Hex1HexNAc1Neu5Ac-Estl-B; 712.326: Y-Hex3HexNAc1-
B,Hex3HexNAc1-B; 869.258: Y-Hex2HexNAc1Neu5Ac-Estl1-B,Hex2HexNAc1Neu5Ac-Estl-B; 915.239: Y-
Hex3HexNAc2-B,Hex3HexNAc2-B; 933.29: YY-Hex3HexNAc2,Y-Hex3HexNAc2; 1077.357: Y-Hex4HexNAc2-
B,Hex4HexNAc2-B; 1136.381: YY-Hex3HexNAc3,Y-Hex3HexNAc3; 1239.414: Y-Hex5HexNAc2-B,Hex5HexNAc2-B;
1298.459: YY-Hex4HexNAc3,Y-Hex4HexNAc3; 1362.76: Y-Hex2HexNAc5-B,Hex2HexNAc5-B; 1442.415: Y-
Hex5HexNAc3-B,Hex5HexNAc3-B; 1501.519: YY-Hex4HexNAc4,Y-Hex4HexNAc4; 1617.556: YY-
Hex4HexNAc3Neu5Ac-Estl,Y-Hex4HexNAc3Neu5Ac-Estl; 1659.572: YY-Hex3HexNAc4Neu5Ac-Estl,Y-
Hex3HexNAc4Neu5Ac-Estl; 1663.561: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 1761.639: Y-Hex5HexNAc3Neu5Ac-
Est1-B,Hex5HexNAc3Neu5Ac-Estl-B; 1820.666: YY-Hex4HexNAc4Neu5Ac-Estl,Y-Hex4dHexNAc4Neu5Ac-Estl;
1866.676: YY-Hex5HexNACcS5,Y-Hex5HexNAc5; 1923.683: Y-Hex6HexNAc3Neu5Ac-Estl-B,Hex6HexNAc3Neu5Ac-
Est1-B; 1964.746: Y-Hex5HexNAc4Neu5Ac-Est1-B,Hex5HexNAc4Neu5Ac-Estl-B; 1982.772: YY-
Hex5HexNAc4Neu5Ac-Estl,Y-Hex5HexNAc4Neu5Ac-Estl; 2010.814: Y-Hex6HexNAc5-B,Hex6HexNAc5-B;
2028.766: YY-Hex6HexNACc5,Y-Hex6HexNAc5; 2126.803: Y-Hex6HexNAc4Neu5Ac-Estl1-B,Hex6HexNAc4Neu5Ac-
Est1-B; 2143.801: YY-Hex6HexNAc4Neu5Ac-Estl,Y-Hex6HexNAc4Neu5Ac-Estl; 2185.854: YY-
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Hex5HexNAc5Neu5Ac-Estl,Y-Hex5SHexNAcSNeu5Ac-Estl; 2347.751: YY-Hex6HexNAcS5Neu5Ac-Estl,Y-
Hex6HexNAc5Neu5Ac-Estl

51| 2359.827 | HBN5GI1Acl 2359.804 | -0.0231 | -9.7806
388.126: Y-Hex1HexNAcl-B,Hex1HexNAcl1-B,Y-AclHex2-B,AclHex2-B, 429.041: Y-HexNAc2-B,HexNAc2-B,
510.12: Y-Hex3-B,Hex3-B, 689.134: YY-Hex4,Y-Hex4, 723.234: Y-Hex1HexNAc1Neu5Gc-Estl-
B,Hex1HexNAc1Neu5Gc-Estl-B,Y-AclHex2Neu5Gc-Estl-B,Ac1Hex2Neu5Gc-Estl-B, 934.162: YY-
Hex3HexNAc2,Y-Hex3HexNAc2,YY-AclHex4HexNAcl,Y-AclHex4HexNAcl, 1136.224: YY-Hex3HexNAc3,Y-
Hex3HexNAc3, 1298.362: YY-Hex4HexNAc3,Y-Hex4dHexNAc3, 1659.401: Y-Ac2Hex5HexNAc2Neu5Gce-Estl-
B,Ac2Hex5HexNAc2Neu5Gce-Estl1-B, 1862.505: Y-Ac2Hex5HexNAc3Neu5Gce-Estl-B,Ac2Hex5HexNAc3Neu5Gce-
Est1-B, 2172.653: YY-Hex4HexNAc4Neu5Gc-Est2,Y-Hex4HexNAc4Neu5Gce-Est2,YY-AclHex5HexNAc3Neu5Gce-

521 2385.858 | HSN4E2Ac2 2385.856 | -0.0020 | -0.8571 | Est2,Y-AclHex5HexNAc3Neu5Ge-Est2

5312393.846 | H7TN6 2393.846| -0.0002 | -0.0901

54 |2401.849 | HSN4F1E1L1 2401.851 0.0019| 0.7785

55 | 2447.892 | HSN4F1E2 2447.893 0.0007 | 0.3001

56 | 2479.869 | HSN4F1Ge?2 2479.883| 0.0136| 5.4696

57 | 2488.949 | HANSF1E2 2488.919| -0.0297|11.9394

58| 2493.894 | HGNSF1E1 2493.898| 0.0042| 1.6897

59 | 2521.889 | H5SN4F1Ge2Acl 2521.893| 0.0041| 1.6371
519.332: Y-Hex1Neu5Gc-Estl1-B,Hex1Neu5Gc-Est1-B, 749.371: Y-Ac1lHexNAc1Neu5Gc-EstldHex1-
B,AclHexNAc1Neu5Gc-EstldHex1-B,Y-Ac2Hex1Neu5Gc-EstldHex1-B,Ac2Hex1Neu5Gc-EstldHex1-B, 764.998: Y-
HexNAc2Neu5Gc-Est1-B,HexNAc2Neu5Gce-Estl-B,Y-AclHex1HexNAc1Neu5Gce-Estl-B,Ac1Hex1HexNAc1Neu5Gc-
Est1-B, 1659.671: YY-AclHex3HexNAc3Neu5Gc-EstldHex1,Y-AclHex3HexNAc3Neu5Gce-EstldHex1,YY-
Ac2Hex4HexNAc2Neu5Gc-EstldHex1,Y-Ac2Hex4HexNAc2Neu5Gce-EstldHex1, 1805.641: YY-
Hex3HexNAc3Neu5Gc-Est2,Y-Hex3HexNAc3Neu5Gce-Est2, 1822.629: YY-AclHex4HexNAc3Neu5Gce-EstldHex1,Y-
AclHex4HexNAc3Neu5Gce-EstldHex1,YY-Ac2Hex5HexNAc2Neu5Gce-EstldHex1,Y-Ac2Hex5HexNAc2Neu5Gce-
EstldHex1, 2024.77: YY-AclHex4HexNAc4Neu5Gce-EstldHex1,Y-AclHex4HexNAc4Neu5Ge-EstldHex1,YY-
Ac2Hex5HexNAc3Neu5Gce-EstldHex1,Y-Ac2Hex5HexNAc3Neu5Gce-EstldHex1, 2186.893: YY-
AclHex5HexNAc4Neu5Gce-EstldHex1,Y-AclHex5HexNAc4Neu5Ge-EstldHex1, 2504.797: Y-
AclHex5HexNAc4Neu5Gce-Est2dHex1-B,Ac1Hex5HexNAc4Neu5Gce-Est2dHex1-B, 2563.812: YY-
Ac2Hex5HexNAc4Neu5Gce-Est2dHex1,Y-Ac2Hex5HexNAc4Neu5Ge-Est2dHex1, 2172.653: YY-
Hex4HexNAc4Neu5Gce-Est2,Y-Hex4HexNAc4Neu5Gce-Est2,YY-AclHex5HexNAc3Neu5Ge-Est2,Y-

60 | 2563.900 | H5SN4F1Ge2Ac2 2563.904 | 0.0037| 1.4405 | Ac1Hex5HexNAc3Neu5Gc-Est2

61 | 2666.970 | HBNSE2 2666.967 | -0.0030 | -1.1167
503.279: Y-Hex1Neu5Ac-Est1-B,Hex1Neu5Ac-Estl-B; 707.176: Y-Hex1HexNAc1Neu5Ac-Estl-
B,Hex1HexNAc1Neu5Ac-Estl-B; 1663.561: YY-Hex5HexNAc4,Y-Hex5HexNAc4; 2029.62: YY-Hex6HexNACc5,Y-
Hex6HexNACc5; 2347.849: YY-Hex6HexNAc5Neu5Ac-Estl,Y-Hex6HexNAc5Neu5Ac-Estl; 2393.907: YY-
Hex7HexNACc6,Y-Hex7HexNAc6; 2492.006: Y-Hex7HexNAc5Neu5Ac-Estl-B,Hex7HexNAc5Neu5Ac-Estl1-B;

62| 2712.972 | H7TN6E1 2712.973| 0.0005| 0.1847 | 2712.888: YY-Hex7HexNAc6Neu5Ac-Estl,Y-Hex7HexNAc6NeuSAc-Estl

63| 2817.994 | HBNSF1E1 2818.004| 0.0099| 3.4992

64 | 2859.059 | H7TN6F1E1 2859.030| -0.0286 | -9.9999

65| 2875.028 | HBNGE1 2875.025| -0.0027 | -0.9306

66 | 3345.196 | HIONG6F1E1 3345.189| -0.0071]| -2.1284
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Tablo EK6. Her bir tire 6zgu tespit edilen N-glikanlar.
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insan Sigir Manda Kegi Esek
H5N3L1 HANGF1 H6N5F1 H5N4GI1 HAN4E1Acl
HAN3F1E1 HAN7 H5N6F1 HAN5Gel H5N4L1
H5N4E1L1 H5N4GelGl1 |H4ANGE1L H5N4F1L1 HAN4F1E1Acl
H6N5L2 H5NG6E1 H3NSF1E1l |H7N3E1l H5N4E1Acl
H6N5F2E1 H6N4Gel H6N5
H6N5F3EL H5N5Gel H5N4GelAcl
H7N5F2E1 H3N6F1Gel H5N4F1E1Acl
HBNG6F2 H5N4GI2 H5N4F1GelAcl
H6N5F4E1 HAN4F1E1GI1 H6N4F1E1Acl
H6N5SE2L1 H5N4E1GI1 H5N4E2Acl
H6N5E3 HAN4F1E2 H6N5GI1Ac1
H6N5F3E1L1 H6N4F1Gel H5N4E2Ac2
H6N5F1E2L1 H5N4F1L1GI1 H7N6
H6N5F3E2 H5N4F1GI2 H7N5GI1
H6N5F1E3 H5N4F1E1GI1 H5N4F1Ge2Acl
H7N6F3E1 H6N5F1GI1 H5N4F1Ge2Ac2
H6N5F2E2L 1 HANSF1E2 HBNG6E1
H7N6F4E1 H5N5E1Gel H10N6F1E1
H8N7F2E1 H5N4E2L1
H7N6F3E2 H6N5L1GI1

H6N5E1L1

H5N5F1E1Gel

H6N5E1Gel

H6N5F1E1Gel

H7N5E1Gel

H6N5F1E2Gel

H6N5F1E1Ge?2

H7N5E1Ge?2

H7N6F1E1Gel

H7N6F1Ge?2

H7N7E1Gel
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Tablo Ek7. Tiirler arasinda ortak belirlenen N-glikan tipleri. H: insan, B: Sigir, BF: Manda, G: Kegi, D: Esek

A4
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H: insan, B: Sigir, BF: Manda, G: Kegi, D: Esek

HNB

HNBNBF

HNBNBFNG

HNBNBFNGND

HNBNBFND

HNG

HNGND

HND

BNBF

BNBFNG

BNBFNGND

BNBFND

BNG

BFNG

GND

H4AN7E1

H4NSE1

H3N5F1

H3N3

H3N3F1

H5N5E2

H4AN3E1

H6N5E2

H3NGE1

H3NG6F1

H4N3

H5N4F2

H5N4F1GI1

H6N3F1E1

H4N4Gel

H5N4F2E1

H5N5

H5N2

H5N5F1E2

HAN7F1

H5N4Ge2

H3N4

H5N6F1L1

H5N4F1GelGl1

H6NGE1

H10N2

H7N6F2E1

H6N3E1

H6N2

HANG6F1E1

H3N6F2E1

H6N3F1

HENG6F1E1

H6N4F1E1

HANSF1E1

HAN3F1

HAN7F1E1

HE6N5F1Gel

H5N4Gel

H8N5SF1E1

H5N5E1

H5N3

H5N8F1

HS5NG6F1E1

H5N4F1Gel

H5N5F1E1

H3N4F1

H5N8F1E1

H7N6F1Gel

H3NG6F1E1

H6NSF1E2

H4N4

HEN7F1E1

H6N5GI1

H7N2

H7N7E1

H7NG6E1

H6N3

H7N6F1E1

H4AN4F1

H5N4

HANS

H8N2

H5N3E1

H5N4F1

H4AN4E1

H6N4

H4N5SF1

HIN2

H4AN4F1E1

H5N4E1

H5NS5F1

H5N4F1E1

H5N4E2

H6NSE1

H5N4F1E1L1

H5N4F1E2

H6NSF1E1
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Tablo Ek8. N-glikan tiplerine bagl olarak belirlenen gruplar ve formulasyonu.

N-glycan Traits

Formula

High Mannose

(H4N2 + H5N2 + HEN2 + H7N2 + H8N2 + HIN2 + H10N2)

Fucosylation

(H3N3F1 + HAN3F1 + H3N4F1 + H5N3F1 + H4N4F1 + H3N5F1 + H4AN3F1E1 + H6N3F1 + H5N4F1 + HANSF1 + H3N6F1 + H5N4F2 + HAN4F1E1 +
H4AN4F1E1Acl + H5N5F1 + HAN6F1 + HEN3F1E1 + H5N4F1GI1 + HSN4F1E1 + HANSF1E1 + H5N4F1E1Acl + HENSF1 + HSN4F1GelAcl + H3NGF1EL +
H5N6F1 + HAN7F1 + H5N4F2E1 + HAN4F1E2 + H5N4F2Gel + H6N4F1Gel + H5N5F1E1 + HEN4F1E1Acl + H3N6F2E1 + H5N4F1L1GI1 + HANGF1EL +
H5N4F1GI2 + H5N4F1E1L1 + HS5N4F1E1GI1 + H5N4F1GelGl1 + HS5N4F1E2 + HENSF1GI1 + HS5N4F1Ge2 + HANSF1E2 + HENSF1EL + HENSF1Gel +
H5N4F1Ge2Acl + H5N6F1E1 + H5SN4F1Ge2Ac2 + HAN7F1EL + H3N8F1E1 + H5N8F1 + HGNSF2E1 + HSNS5F1E2 + HGN6F1EL + HBNSF3EL + H7NSF2E1L +
H6N5F1E2 + HBNSF1E1 + HENS5F1E1Gel + H8N6F2 + H7N6F1E1 + H7TN6F1Gel + H6N7F1E1 + HGNSF4E1 + HSNSF1EL + H7N6F2E1 + HGNSF3E1L1 +
H6N5F1E2L1 + HBNSF3E2 + HBNSF1E3 + HGNSF1E2Gel + H7N6F3EL + HGNSF1E1Ge2 + H7TN6F1E1Gel + H7N6F1Ge2 + HGNSF2E2L1 + H7N6F4EL +
H10N6F1E1 + H8N7F2E1 + H7N6F3E2)

Galactosylation

(H3N3 + H3N3F1 + H4N3 + HAN3F1 + H4N4 + HAN3E2 + H4AN4F1 + H5N4 + HAN3F1E1 + H5N4F1 + H4N4E1 + HAN4Gel + HAN4E1Acl + H5N5 + H5N4L1 +
H5N4GI1 + H5N4F2 + HAN4F1E1 + H5N4E1 + H5N4Gel + H4AN4F1E1Acl + H5N5F1 + H5N4E1Acl + H6N5S + H5N4GelAcl + H5N4F1L1 + H5N4F1GI1 +
H5N4F1E1 + H5N4F1Gel + HSN4F1E1Acl + HSN5SE1L + HSN4F1GelAcl + H5N5Gel + H5N4GI2 + HSN4E1L1 + H5N4E1GI1 + HSN4F2E1 + HAN4F1E2 +
H5N4GelGI1 + H5N4F2Gel + H5N4E2 + HEN5GI1 + HSNSF1EL + H5N4Ge2 + HSN4E2Acl + HENSEL + HEN5GI1Ac1 + HS5N4F1L1GI1 + HSN4E2Ac2 +
H5N4F1GI2 + H7N6 + H5N4F1E1L1 + H5N4F1E1GI1 + H5N4F1GelGI1 + H5N4F1E2 + HE6N5F1GI1 + H5N4F1Ge2 + HENSF1EL + HSNSE2 + HENSF1Gel +
H5N5E1Gel + H5N4F1Ge2Acl + HENGEL + H5N4F1Ge2Ac2 + H5N4E2L1 + HEN5L1GI1 + HENSEL1L1 + HENSF2E1 + HSNSF1E2 + HENSE2 + HENSE1Gel +
H6N6F1E1 + H7N6E1 + HGN5F3E1 + HGNSF1E2 + HGNS5F1E1Gel + H7N6F1E1 + H7TN6F1Gel + H7N7E1 + HGN5F4E1 + HGN5SE2L1 + HE6NSE3 + H7N6F2E1
+ H6N5F3E1L1 + HBN5F1E2L1 + HBNSF3E2 + HGNSF1E3 + HGNSF1E2Gel + H7N6F3EL + HGBNSF1E1Ge2 + H7TN6F1E1Gel + H7TN6F1Ge2 + HGNSF2E2L1 +
H7N7E1Gel + H7N6F4E1 + HBN7F2E1 + H7N6F3E?2)

Hybrid

(H3N3 + HAN3 + H5N3 + H5N3F1 + H6N3 + H5N4 + H5N3L1 + HEN3F1 + H5N3E1 + H6N4 + HEN3E1 + H6N3F1E1 + HEN4Gel + HEN4F1Gel +
H6N4F1E1Acl)

Complex

(H3N3F1 + H3N4 + HAN3F1 + H3N4F1 + H4N4 + H3N5 + HAN3E2 + H4AN4F1 + H3N5F1 + H4AN5 + HAN3F1E1 + H5N4F1 + HAN4E1 + H4AN4Gel + HAN5SF1 +
H4N4E1Acl + H5N5 + H3N6F1 + H5N4L1 + H5N4GI1 + H5N4F2 + HAN4F1E1 + H5N4E1 + H5N4Gel + HAN4F1E1Acl + H5N5F1 + HANSEL + HS5N4E1Acl +
H6N5 + H4AN5Gel + H5N4GelAcl + HANGF1 + H3N6E1 + H5N4F1L1 + H5N4F1GI1 + H7N3EL1 + HAN7 + HSN4F1E1 + H5N4F1Gel + HANSF1EL +
H5N4F1E1Acl1 + H6N5F1 + H5N5SE1 + H5N4F1GelAcl + H5N5Gel + H3N6F1E1 + H5N6F1 + HANGEL + H5N4GI2 + HSN4E1L1 + HAN7F1 + H5N4E1GI1 +
H5N4F2E1 + HAN4F1E2 + H5N4GelGl1 + H5N4F2Gel + H5N4E2 + H6N5GI1 + HSNSF1EL + H5SN4Ge2 + HSN4E2Acl + HENSEL + H3N6F2E1 +
H6N5GI1Acl + H5N4F1L1GI1 + HANG6F1EL + H5N4E2Ac2 + H5N4F1GI2 + HSNGEL + H7N6 + HSN4F1E1L1 + HS5N4F1E1GI1 + HAN7EL + H5N4F1GelGl1 +
H5N4F1E2 + HEN5F1GI1 + HSN4F1Ge2 + HANSF1E2 + HENSF1E1 + HSNSE2 + HENS5F1Gel + HSNSE1Gel + HSN4F1Ge2Acl + HSN6F1EL + HGNGEL +
H5N4F1Ge2Ac2 + H5N4E2L1 + HAN7F1EL + H6N5L1GI1 + H3N8F1E1 + HGNSE1L1 + H5N8F1 + HBNSF2EL + HS5NSF1E2 + HBNSE2 + HGNSE1Gel +
H6NG6F1E1 + H7N6E1 + HEN5SF3E1 + H7NS5F2E1 + HGNSF1E2 + H8NSF1E1 + HENSF1E1Gel + H7TNSE1Gel + H8N6F2 + H7N6F1E1 + H7N6F1Gel +
H6N7F1E1 + H7N7E1 + HEN5F4E1 + HENSE2L1 + HSN8F1E1 + HG6NSE3 + H7N6F2E1 + HGNSF3E1L1 + HENSF1E2L1 + HEBN5SF3E2 + HENSF1ES +
H6NSF1E2Gel + H7N6F3E1L + HGNSF1E1Ge2 + H7NSE1Ge2 + H7TN6F1E1Gel + H7TN6F1Ge2 + HENSF2E2L1 + H7N7E1Gel + H7N6F4E1 + HIONGF1E1L +
H8N7F2E1 + H7TN6F3E2)

Total
Sialylation

(HAN3E2 + H4N3F1E1 + H5N3E1 + HAN4E1 + HAN4Gel + H6N3E1 + H5N4GI1 + H4AN4F1E1 + H5N4E1 + H5N4Gel + HANSEL + HS5N4E1Acl1 + HANSGel +
H5N4GelAcl + H3N6E1 + HEN3F1E1 + H5N4F1GI1 + H7N3E1 + HSN4F1E1 + H5N4F1Gel + H6N4Gel + HANSF1EL + H5N4F1E1Ac1 + H5N4F1GelAcl +
H5N5Gel + H3N6F1E1 + HANGEL + H5N4GI2 + HSN4E1L1 + HS5N4E1GI1 + HS5N4F2E1 + HAN4AF1E2 + H5N4GelGI1 + H5N4F2Gel + H5N4E2 + HEN4F1Gel
+ HEN5GI1 + H5N5F1E1 + HEN4F1E1Acl + H5N4Ge2 + H5N4E2Acl + HENSE1 + H3NG6F2E1 + HEN5GI1Acl + HS5N4F1L1GI1 + HAN6F1EL + HSN4E2Ac2 +
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H5N4F1GI2 + H5N6E1 + H5N4F1E1L1 + H5N4F1E1GI1 + HAN7EL + H5N4F1GelGI1 + H5N4F1E2 + HENSF1GI1 + HSN4F1Ge2 + HANSF1E2 + HBNSF1EL +
H5N5E2 + H6N5F1Gel + H5N5E1Gel + H5N4F1Ge2Acl + HS5N6F1EL + HBNGEL + HSN4F1Ge2Ac2 + H5N4E2L1 + H4AN7F1EL + H6N5L1GI1 + H3NSF1E1 +
H6N5E1L1 + HBNS5F2E1 + HS5NSF1E2 + HEN5SE2 + HBNSE1Gel + HGN6F1EL1 + H7N6EL + HENSF3EL + H7NSF2E1 + HGNSF1E2 + H8NSF1EL +
H6N5F1E1Gel + H7NSE1Gel + H7N6F1E1 + H7TN6F1Gel + HEN7F1E1 + H7N7E1 + H6N5F4E1 + HENSE2L1 + HSN8F1E1 + HGNSE3 + H7N6F2E1 +
H6N5F3E1L1 + HBNSF1E2L1 + HBNSF3E2 + HENSF1E3 + HENSF1E2Gel + H7N6F3EL + HENSF1E1Ge2 + H7TNSE1Ge2 + H7N6F1E1Gel + H7TN6F1Ge2 +
H6N5F2E2L1 + H7TN7E1Gel + H7TN6F4E1 + HION6F1E1 + HBN7F2E1 + H7N6F3E2 )

a2,6 Sialylation

(HAN3E2 + H4N3F1E1 + H5N3E1 + H4AN4E1 + H6N3EL + H4N4F1E1 + HS5N4E1 + HANSE1 + H5N4E1Acl + H3N6E1 + HGN3F1E1 + H7N3E1 + HSN4F1E1 +
H4NS5F1E1 + H5N4F1E1Acl + H3N6F1E1 + HAN6EL + H5N4E1L1 + H5N4E1GI1 + H5N4F2EL + HAN4F1E2 + H5N4E2 + H5N5F1EL + HEN4F1E1AcCl +
H5N4E2Ac1 + HEN5E1 + H3N6F2E1 + H4N6F1E1 + HSN4F1E1L1 + HSN4F1E1GI1 + HAN7E1 + H5N4F1E2 + HANSF1E2 + HENSF1EL + H5NSE2 +
H5N6F1E1 + HSN4E2L1 + H4AN7F1E1 + H3NSF1E1 + HENS5F2E1 + HS5NSF1E2 + HGNSE2 + HGNSE1Gel + HGN6F1EL + H7NG6E1 + HGNSF3E1 + H7NSF2E1L +
H6N5F1E2 + HBNSF1E1 + HBNSF1E1Gel + H7N6F1EL1 + HGN7F1EL + H7N7E1 + HGNSF4E1 + HGNSE2L1 + HSN8F1E1 + HGNSE3 + H7N6F2E1 +
H6N5F3E1L1 + HBNSF1E2L1 + HBNS5F3E2 + HENSF1E3 + HENSF1E2Gel + H7N6F3EL + HENSF1E1Ge2 + H7NSE1Ge2 + H7TN6F1E1Gel + HENSF2E2L1 +

(NeuAc), E H7N7E1Gel + H7N6F4E1 + HION6F1E1 + HBN7F2E1 + H7TN6F3E2 )
a2,3 Sialylation
(NeuAc), L (H5N4E1L1 + H5N4F1L1GI1 + H5N4F1E1L1 + H5N4E2L1 + HENSE1L1 + H6NSF3E1L1 + HENSF1E2L1 + HENSF2E2L1 +)

a2,6 Sialylation

(H4N4Gel + H5N4Gel + H4N5Gel + H5N4GelAcl + H5N4F1Gel + HEN4Gel + HSN4F1GelAcl + H5N5Gel + H5N4GelGI1 + H5N4F2Gel + HEN4F1Gel +
H5N4Ge2 + H5N4F1GelGI1 + H5N4F1Ge2 + H6N5F1Gel + HSNSE1Gel + H5N4F1Ge2Acl + H5SN4F1Ge2Ac2 + HBNSE1Gel + HBNSF1E1Gel +

(NeuGc), Ge H7N5E1Gel + H7TN6F1Gel + HBN5F1E2Gel + HBNSF1E1Ge2 + H7TNSE1Ge2 + HZTN6F1E1Gel + H7TN6F1Ge2 + H7TN7E1Gel)
a2,3 Sialylation | (H5N4GI1 + HSN4GI2 + HSN4E1GI1 + H5N4GelGI1 + HBN5GILACL + H5N4FIL1GI1 + H5N4F1GI2 + HGN4F1ELGIL + H5N4F1GelGI1 + HBNSFIGIL +
(NeuGc), Gl H6N5L1GI1)

%Dianttennary

(H3N4 + H3N4F1 + H4N4 + H3N5 + H4N4F1 + H5N4 + H3N5F1 + H4N5 + HAN3F1EL + H5N4F1 + HAN4E1 + H4AN4Gel + HAN5F1 + H4AN4E1Acl + H5N5 +
H5N4L1 + H5N4GI1 + H5N4F2 + HAN4F1EL + H5N4E1 + H5N4Gel + HAN4F1E1Acl + H5N5F1 + HANSEL + H5N4E1Acl + HAN5Gel + H5N4GelAcl +
H5N4F1L1 + H5N4F1GI1 + H5N4F1E1 + H5N4F1Gel + H4ANSF1EL + H5N4F1E1Acl + H5N5EL + H5N4F1GelAcl + H5N5Gel + H5N4GI2 + HS5N4E1L1 +
H5N4E1GI1 + H5N4F2E1 + HAN4F1E2 + H5N4GelGI1 + H5N4F2Gel + H5N4E2 + H5NSF1EL + H5N4Ge2 + H5N4E2Acl + H5N4F1L1GI1 + HSN4E2Ac?2 +
H5N4F1GI2 + H5N4F1E1L1 + H5N4F1E1GI1 + H5N4F1GelGI1 + H5N4F1E2 + H5N4F1Ge2 + HANSF1E2 + HSN5E2 + HSNSE1Gel + H5N4F1Ge2Acl +
H5N4F1Ge2Ac2 + HS5N4E2L1 + HSNSF1E2)

%Tri+antennary

(HBN5 + HEN5F1 + HBN5GI1 + HEN5EL + HEN5GI1Ac1 + HEN5F1GI1 + HBNSF1EL + HENS5F1Gel + HBNSL1GI1 + HENSELL1 + HENSF2EL + HEBNSE2 +
H6N5E1Gel + HGNSF3E1 + HGNSF1E2 + HGNSF1E1Gel + HENSF4EL + HGNSE2L1 + HENSE3 + HENSF3E1L1 + HGNSF1E2L1 + HGNSF3E2 + HENSF1ES +
H6N5F1E2Gel + HBNSF1E1Ge2 + HGNSF2E2L1 )

% Acetylation
(Ac)

(HAN4E1Acl + HAN4F1E1Acl + HSN4E1Acl + H5N4GelAcl + H5N4F1E1Acl + H5N4F1GelAcl + HEN4F1E1Acl + HSN4E2Acl + H6N5GI1Acl +
H5N4E2Ac2 + H5N4F1Ge2Acl + H5N4F1Ge2Ac2 )

Tablo EK9. N-glikan gruplarinin géreceli bolluklari.

Human Bovine Buffalo Goat Donkey
N-glycan Traits Rel. Abn. Rel. Abn. Rel. Abn. Rel. Abn. Rel. Abn.
% SD % SD % SD % SD % SD
High Mannose 7.23 1.18 13.53 2.89 16.67 0.45 5.87 0.82 9.83 2.63
Fucosylation 62.72 10.18 50.63 6.35 54.43 3.64 46.43 5.09 40.39 14.60
Galactosylation 67.84 11.54 46.41 6.19 43.49 2.84 72.16 8.19 72.21 26.23

85




A4

TiBiTAK

Hybrid 11.61 1.50 11.67 1.60 11.32 1.03 9.17 1.42 13.72 4.23
Complex 81.15 12.21 74.79 8.57 72.00 4.52 84.32 8.64 76.44 27.77
Total Sialylation 70.76 11.41 52.98 5.80 50.62 3.26 80.29 8.54 54.43 20.38
a2,6 Sialylation (NeuAc), E 65.16 10.75 42.33 4.67 44.16 2.97 39.00 3.83 34.86 10.53
a2,3 Sialylation (NeuAc), L 5.60 0.67 1.00 0.16 1.05 0.07 4.44 0.50 1.14 0.24
a2,6 Sialylation (NeuGc), Ge 0.00 0.00 7.52 0.76 541 0.23 28.24 3.57 17.31 9.41
a2,3 Sialylation (NeuGc), Gl 0.00 0.00 2.14 0.22 0.00 0.00 8.62 0.64 1.11 0.21
%Dianttennary 58.81 8.48 43.86 5.51 37.63 2.30 54.73 5.48 62.93 22.91
%Tri+antennary 14.01 2.20 7.04 0.80 9.59 0.60 14.46 1.79 8.25 2.40
% Acetylation (Ac) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.06 3.85

Tablo Ek10. Anne siiti tizerine gercgeklestirilen glikoproteomik analizler sonucu tespit edilen deamide olmus peptitlerin listesi.

Position
in Locali Position Mass error
Proteins Protein zation | Score N | in Peptide | Deamidation (N) Probabilities Charge | [ppm]
1 | sp|O00391|QSOX1 HUMAN 130 1.00 | 53.97 1 1 | N(1)GSGAVFPVAGADVQTLR 2 1.699
2 | sp|014773|TPP1_HUMAN 443 1.00 41.20 1 15 | FLSSSPHLPPSSYFN(1)ASGR 3 0.268
3 | sp|060568|PLOD3 HUMAN 63 1.00 | 45.16 6 | SAEFFN(1)YTVR 2 1.729
4 | sp|O60603|TLR2_HUMAN 442 1.00 75.11 1 3 | YLN(1)LSSTR 2 -0.064
5 | sp|O75882|ATRN_HUMAN 416 1.00 | 100.48 1 6 | IDSTGN(1)VTNELR 2 0.049
6 | sp|P00450|CERU_HUMAN 138 1.00 87.57 1 10 | EHEGAIYPDN(1))TTDFQR 3 -0.354
7 | sp|P00734|THRB_HUMAN 121 1.00 | 111.28 1 4 | GHVN@ITR 2 1.018
8 | sp|P00738|HPT_HUMAN 241 1.00 | 68.04 1 6 | VVLHPN(1)YSQVDIGLIK 3 0.718
9 | sp|P01009JAIAT HUMAN 107 0.99 [ 111.82 1 14 | ADTHDEILEGLN(0.006)FN(0.994)LTEIPEAQIHEGFQELLR 4 0.269
10 | sp|P01009JAIAT HUMAN 271 1.00 52.92 1;2 4 | YLGN(1)ATAIFFLPDEGKLQHLEN(1)ELTHDIITK 4 0.668
11 | sp|PO1011JAACT_HUMAN 106 1.00 40.76 1 5 | GLKFEN(1))LTETSEAEIHQSFQHLLR 4 0.333
12 | sp|P01011]JAACT HUMAN 127 1.00 | 6214 | 12 3 | TLN(1)QSSDELQLSMGN(1)AMFVK 2 -1.092
13 | sp|P01011|AACT HUMAN 186 1.00 | 5357 | 12 8 | LIN()DYVKN(L)GTR 3 -2.197
14 | sp|PO1011JAACT _HUMAN 271 1.00 57.48 1 4 | YTGN(1)ASALFILPDQDKMEEVEAMLLPETLKR 4 -0.919
15 | sp|PO1019]ANGT_HUMAN 170 1.00 41.91 1 13 | LQAILGVPWKDKN(1)CTSR 4 0.473
16 | sp|P01024|CO3_HUMAN 85 1.00 | 108.17 1;2 12 | TVLTPATN(1))HMGN(1)VTFTIPANR 2 -2.092
17 | sp|P01033|TIMP1_HUMAN 53 1.00 | 103.91 1 8 | FVGTPEVN(1))QTTLYQR 2 -0.379
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18 | sp|P01033|TIMP1_HUMAN 101 | 1.00 | 5531 1 3 | SHN(1)RSEEFLIAGK 3 -0.650
19 | sp|P01042|KNG1_HUMAN 294 | 098 | 44.43 1 6 | LN(0.109)AEN(0.915)N(0.976)ATFYFK 2 -1.443
20 | sp|P01133[EGF_HUMAN 104 |  1.00 | 86.09 1 4 | VFLN(1)GSR 2 0.618
21 | sp|P01591[IGJ_HUMAN 71| 100 | 5817 1’291 10 | IIVPLN(1)N(1)REN(1)ISDPTSPLR 2 0.061
22 | sp|P01833[PIGR_HUMAN 90 | 1.00 | 50.65 2’3; 9 | AN(LLTN(1)FPEN(1)GTFVVN(1)IAQLSQDDSGR 2 1.621
23 | sp|P01833|PIGR_HUMAN 135 |  1.00 | 66.29 1 18 | GLSFDVSLEVSQGPGLLN(1)DTK 2 2.476
24 | sp|P01833|PIGR_HUMAN 186 | 0.89 | 87.93 1 19 | QIGLYPVLVIDSSGYVN(0.114)PN(0.886)YTGR 2 -1.862
25 | sp|P01833|PIGR_HUMAN 421 | 1.00 | 51.31| 1;2 9 | LSLLEEPGN(1)GTFTVILN(1)QLTSR 3 0.806
26 | sp|P01833|PIGR_HUMAN 469 | 1.00 | 93.01 | 12 4 | VPGN(LVTAVLGETLKVPCHFPCK 4 -0.111
27 | sp|P01833|PIGR_HUMAN 499 | 1.00 | 57.01 | 1;2 6 | YWCKWN(LN(1)TGCQALPSQDEGPSK 3 0.757
28 | sp|P01857|IGHGL_HUMAN 180 | 1.00 | 78.40 1 9 | TKPREEQYN(L)STYR 3 -0.440
29 | sp|P01859|IGHG2_HUMAN 176 | 1.00 | 179.19 1 9 | TKPREEQFN(1)STFR 2 0.521
30 | sp|P01871|IGHM_HUMAN 209 | 1.00 | 99.96 1 7 | GLTFQQN(1)ASSMCVPDQDTAIR 3 -0.613
31 | sp|P01871|IGHM_HUMAN 439 | 1.00 | 4953 1 9 | STGKPTLYN(1)VSLVMSDTAGTCY 3 0.716
32 | sp|P01876|IGHAL HUMAN 340 |  1.00 | 43.16 1 13 | TIDRLAGKPTHVN(1)VSVVMAEVDGTCY 4 -0.292
sp|P01876|IGHAL_HUMAN;sp|P
33 | 01877]IGHA2_HUMAN 144;131 1.00 | 285.65 1 13 | PALEDLLLGSEAN(1)LTCTLTGLR 2 -1.376
34 | sp|P01877[IGHA2_HUMAN 92 | 1.00| 7758 1 4 | HYTN(1)PSQDVTVPCPVPPPPPCCHPR 3 -0.899
35 | sp|P01877|IGHA2_HUMAN 205 | 1.00 | 40.35 1 6 | TPLTAN(L)ITK 2 -0.397
36 | sp|P01880[IGHD _HUMAN 367 | 1.00| 67.04 1 4 | TLLN(DASR 2 -0.089
37 | sp|P01903|DRA_HUMAN 143 | 1.00 | 56.40 1 7 | FTPPVWN(L)VTWLR 2 0.837
38 | sp|P02749]APOH_HUMAN 162 | 1.00 | 4648 | 12 8 | VYKPSAGN(L)N(L)SLYR 3 0.631
39 | sp|P02749|APOH_HUMAN 253 | 1.00 | 46.89 1 3 | LGN(1)WSAMPSCK 2 -0.753
40 | sp|P02750[A2GL_HUMAN 186 | 1.00 | 85.38 1 8 | LPPGLLAN(DFTLLR 2 1.124
41 | sp|P02750[A2GL_HUMAN 325 | 1.00 | 4211 1 5 | MFSON(1)DTR 2 0.575
42 | sp|P02751|FINC_HUMAN 1007 | 1.00 | 48.63 1 11 | LDAPTN(0.001)LQFVN(0.999)ETDSTVLVR 2 0.264
43 | sp|P02765|FETUA_HUMAN 156 | 100 | 89.40 1 12 | VCQDCPLLAPLN(1)DTR 2 1171
44 | sp|P02788|TRFL_HUMAN 156 | 1.00 | 6220 | 1.2 16 | TAGWN(1)VPIGTLRPFLN()WTGPPEPIEAAVAR 2 2.384
45 | sp|P02788|TRFL_HUMAN 497 | 1.00| 7951 | 12 13 | TAGWN(L)IPMGLLFN(1)QTGSCK 3 2.918
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46 | sp|P02788|TRFL_HUMAN 642 1.00 73.28 1 1 | N(1)GSDCPDKFCLFQSETK 3 0.097
47 | sp|P02790|HEMO_HUMAN 453 1.00 | 105.86 1 7 | ALPQPON(1)VTSLLGCTH 2 0.380
48 | sp|P04062|GLCM_HUMAN 309 1.00 54.60 1 8 | DLGPTLAN(1)STHHNVR 3 -0.091
49 | sp|P04114]APOB_HUMAN 1523 1.00 | 40.59 1 2 | FN(1)SSYLQGTNQITGR 2 -0.455
50 | sp|P04114]APOB_HUMAN 3465 1.00 | 51.09 1 4 | YDFN(1)SSMLYSTAK 2 -1.426
51 | sp|PO5090|JAPOD_HUMAN 98 1.00 49.62 1 16 | ADGTVN(0.002)QIEGEATPVN(0.998)LTEPAKLEVK 3 -2.350
52 | sp|P05155|IC1_HUMAN 238 1.00 | 49.10 1 5 | DTFVN(1)ASR 2 0.220
53 | sp|P05156|CFAI_HUMAN 103 0.50 44.31 1 4 | FLN(0.5)N(0.5)GTCTAEGK 2 -0.452
54 | sp|P05362[ICAM1_HUMAN 145 1.00 | 43.25 1 2 | AN(1)LTVVLLR 2 0.057
55 | sp|P05997|CO5A2_HUMAN 1400 1.00 | 55.55 1 5 | EASQN()ITYICK 2 -2.402
56 | sp|P06858|LIPL_HUMAN 70 1.00 48.18 1 26 | TPEDTAEDTCHLIPGVAESVATCHFN(1)HSSK 5 -0.879
57 | sp|P07339|CATD HUMAN 263 1.00 | 93.60 1 7 | GSLSYLN(1)VTR 2 -0.477
58 | sp|P07602|SAP_HUMAN 80 1.00 86.86 1 13 | DVVTAAGDMLKDN(1)ATEEEILVYLEK 3 1.172
59 | sp|P07602|SAP_HUMAN 215 1.00 | 51.82 1 2 | TN(1)STFVQALVEHVKEECDR 4 -1.201
60 | sp|P07602|SAP_HUMAN 426 1.00 45.92 1 5 | N(0.001)LEKN(0.999)STKQEILAALEK 2 -0.443
sp|P07996|TSP1_HUMAN;CON
61 Q28194 1067 1.00 83.00 1 3 | VWN@)STTGPGEHLR 2 0.079
62 | sp|P08571|CD14 HUMAN 151 1.00 | 101.97 1 3 | LRN(1)VSWATGR 0.031
63 | sp|P08571|CD14 HUMAN 282 1.00 45.78 2 11 | CMWSSALN(1)SLN(1)LSFAGLEQVPK 3 0.188
sp|POCOL4|CO4A_HUMAN;sp|P
64 | 0COL5]CO4B_HUMAN 226 1.00 55.59 1 8 | FSDGLESN(1)SSTQFEVKK 3 -0.917
sp|POCOL4|CO4A_HUMAN;sp|P
65 | 0COL5|CO4B_HUMAN 1328 1.00 | 169.09 1 3 | GLN(1)VTLSSTGR 2 -0.581
66 | sp|P10909|CLUS_HUMAN 86 1.00 45.14 1 7 | KKEDALN(1)ETR 2 1.951
67 | sp|P10909|CLUS HUMAN 103 1.00 74.06 1 9 | LKELPGVCN(1)ETMMALWEECKPCLK -0.315
68 | sp|P10909|CLUS HUMAN 354 1.00 | 65.47 1'23; 3 | MLN(1)TSSLLEQLN(1)EQFN(L)WVSR 3 -1.098
69 | sp|P10909|CLUS_HUMAN 374 1.00 | 170.72 1 3 | LAN()LTQGEDQYYLR 2 -0.482
70 | sp|P10909|CLUS_HUMAN 291 1.00 | 97.60 1 2 | HN(1)STGCLR 2 -0.901
71 | sp|P11047|LAMC1 _HUMAN 649 0.50 40.00 1 3 | LLN(0.5)N(0.5)LTSIK 2 1.426
72 | sp|P11047|LAMC1 _HUMAN 650 0.86 60.44 1 4 | LLN(0.145)N(0.855)LTSIK 2 1.442
73 | sp|P11279|LAMP1_HUMAN 103 1.00 | 43.31 1 7 | GHTLTLN(L)FTR 3 -0.363
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74 | sp|P12821|ACE_HUMAN 445 1.00 | 61.35 1 3 | VIN(1)DTESDINYLLK 2 -3.019
75 | sp|P12821|ACE_HUMAN 714 1.00 | 93.49 1 9 | KFDVNQLQN(L)TTIKR 3 0.550
76 | sp|P13671|CO6_HUMAN 324 1.00 | 52.68 1 3 | VLN(L)FTTK 2 -0.063
77 | sp|P15144]AMPN_HUMAN 128 1.00 | 40.59 1 3 | KLN(1)YTLSQGHR 3 -0.576
78 | sp|P15144]AMPN_HUMAN 234 1.00 | 56.23 1 4 | AEFN(L)ITLIHPK 3 -0.840
79 | sp|P15328|FOLRL_HUMAN 161 1.00 | 66.69 1 3 | GWN(L)WTSGENK 2 -0.498
80 | sp|P15509|CSF2R_HUMAN 195 1.00 | 111.74 1 6 | NYFLVN(1)GTSR 2 0.287
81 | sp|P16278|BGAL_HUMAN 464 1.00 | 45.37 1 7 | NNVITLN)ITGK 2 -0.486
82 | sp|P16671/CD36_HUMAN 220 1.00 | 54.26 2 7 | VEN(1)GKDN(1)ISK 3 -0.145
83 | sp|P16671|CD36_HUMAN 321 1.00 | 73.46 1 5 | IISKN(1)CTSYGVLDISK 3 -0.153
84 | sp|P16671/CD36_HUMAN 417 1.00 | 8451 | 1.2 10 | N(O)YIVPILWLN(1)ETGTIGDEK 2 -0.475
85 | sp|P19440|GGTL_HUMAN 511 1.00 | 59.61 | 1;2 8 | LHN(D)QLLPN(L)VTTVER 3 0.482
86 | sp|P20061|TCOL_HUMAN 216 1.00 | 71.15 1 8 | ADEGSLKN(L)ISIYTK 2 0.785
87 | sp|P20061]TCO1_HUMAN 369 1.00 | 59.54 1 2 | MN(1)DTIFGFTMEER 2 -0.075
88 | sp|P22079|PERL_HUMAN 358 1.00 | 59.19 1 9 | KPSPCEFIN(L)TTAR 3 0.171
89 | sp|P22897|[MRC1_HUMAN 104 1.00 | 46.16 1 5 | WECKN(1)DTLLGIK 2 -0.703
90 | sp|P22897|MRC1_HUMAN 1205 1.00 | 63.76 1 5 | TAHCN(1)ESFYFLCKR 4 -1.387
GLN(0.977)MTGYETQAGEFPMVN(0.164)N(0.859)GHTVQIS
91 | sp|P23280|CAH6_HUMAN 67 | 098 | 42.36 2 3 | LPSTMR 3 1.762
GLN(0.92)MTGYETQAGEFPMVN(0.204)N(0.876)GHTVQISL
92 | sp|P23280|CAH6_HUMAN 83| o0.88| 49.97 2 19 | PSTMR 3 2.520
93 | sp|P23280|CAH6_HUMAN 256 1.00 | 74.94 1 10 | LENSLLDHRN(LK 3 0.026
94 | sp|P24821TENA_HUMAN 1018 1.00 | 54.37 1 4 | YRLN(1)YSLPTGQWVGVQLPR 3 -0.478
95 | sp|P24821|TENA_HUMAN 1093 1.00 | 46.66 1 2 | LN()WTAADQAYEHFIIQVQEANKVEAAR 4 -1.569
96 | sp|P24821TENA_HUMAN 1119 1.00 | 59.31 1 6 | VEAARN(L)LTVPGSLR 3 0.774
97 | sp|P24821|TENA_HUMAN 1392 1.00 | 123.80 1 6 | VEAAQN(1)LTLPGSLR 2 0.936
98 | sp|P24821|]TENA_HUMAN 1485 1.00 | 89.55 1 8 | LLETVEYN(1)ISGAER 2 -0.810
99 | sp|P25311|ZA2G_HUMAN 109 1.00 | 82.01 | 1;2 7 | DIVEYYN(1)DSN(1)GSHVLQGR 3 -1.743
100 | sp|P43251|BTD_HUMAN 119 1.00 | 92.99 1 16 | DVQIIVFPEDGIHGFN(1)FTR 3 -0.070
101 | sp|P43652]AFAM_HUMAN 33| o087 46.16 1 6 | DIEN(0.135)FN(0.865)STQK 2 1.180
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102 | sp|P43652|AFAM_HUMAN 402 1.00 | 45.16 1 7 | YAEDKFN(1)ETTEK 2 0.573
103 | sp|P47710|CASAL_HUMAN 29 1.00 | 166.24 1 3 | LQN(1)PSESSEPIPLESR 2 0.303
104 | sp|P47710|CASAL HUMAN 69 1.00 | 4355 2 1 | N(L)IESTQN(1)CVVAEPEKMESSISSSSEEMSLSK 3 2.510
105 | sp|P47989]XDH_HUMAN 705 | 050 | 55.91 1 1 | N(0.5)N(0.5)SFYGPELK 2 -1.146
106 | sp|P49327|FAS_HUMAN 2463 1.00 | 57.16 1 14 | TGGAYGEDLGADYN(1)LSQVCDGK 2 0.354
107 | sp|P53634|CATC_HUMAN 53 1.00 | 44.31 1 3 | DVN(1)CSVMGPQEK 2 -2.676
108 | sp|P54802|ANAG_HUMAN 261 1.00 | 49.42 1 6 | VFPQVN(L)VTK 2 -1.021
109 | sp|P55058|PLTP_HUMAN 64 1.00 | 70.10 1 7 | EGHFYYN(L)ISEVK 2 -1.750
110 | sp|P55058|PLTP_HUMAN 143 1.00 | 53.68 1 3 | VSN(1)VSCQASVSR 2 -0.602
111 | sp|P55058|PLTP_HUMAN 398 1.00 | 49.97 1 4 | IYSN(1)HSALESLALIPLQAPLK 3 0.522
112 | sp|P60709]ACTB_HUMAN 12 1.00 | 88.19 1 11 | DDDIAALVVDN(1)GSGMCK 2 1.758
113 | sp|P80188|NGAL_HUMAN 85 1.00 | 65.31 1 3 | SYN(1)VTSVLFR 2 0.883
114 | sp|Q02809|PLOD1_HUMAN 197 1.00 | 47.60 4 | EQIN(L)ITLDHR 2 -1.387
115 | sp|Q08380|LG3BP_HUMAN 69 1.00 | 111.06 1 6 | ALGFEN(1)ATQALGR 2 -1.069
116 | sp|Q08380|LG3BP_HUMAN 125 1.00 | 46.82 1 8 | DAGVWCTN(1)ETR 2 0.028
117 | sp/Q08380|LG3BP_HUMAN 398 1.00 | 78.10 1 5 | YKGLN(1)LTEDTYKPR 2 0.655
118 | sp|Q08380|LG3BP_HUMAN 551 1.00 | 150.81 1 10 | AAIPSALDTN(1)SSK 2 0.125
119 | sp/Q08380|LG3BP_HUMAN 580 1.00 | 90.15 1 10 | TVIRPFYLTN(1)SSGVD 2 -0.066
120 | sp|Q08431|[MFGM_HUMAN 325 1.00 | 93.96 1 5 | VAYSN(1)DSANWTEYQDPR 2 -0.422
121 | sp|Q13410[BT1A1_HUMAN 55 1.00 | 168.22 1 4 | LSPN(1)ASAEHLELR 2 -0.102
122 | sp|Q13410|BT1AL_HUMAN 215 1.00 | 50.88 1 6 | DTSAKN(0.999)VSCYIQN(0.001)LLLGQEK 3 0.091
123 | sp|Q13510]ASAHL_ HUMAN 259 1.00 | 52.79 5 | TVLEN(1)STSYEEAK 2 0.526
124 | sp|Q5IPE7INOMO2_HUMAN 618 1.00 | 45.16 1 7 | ENVGIYN(LLSK 2 0.384
125 | sp|Q6UX06|OLFM4 _HUMAN 136 1.00 | 73.98 1 3 | LLN(WLTVR 2 -0.437
126 | sp|QBWNS34|CRDL2_HUMAN 114 1.00 | 41.76 1 5 | SCOHN(1)GTMYQHGEIFSAHELFPSR 5 -1.157
127 | sp|Q86SQ4|AGRGE_HUMAN 143 1.00 | 79.12 1 3 | GEN(DASYIR 2 -0.217
128 | sp|Q8IWUS|SULF2_HUMAN 171 1.00 | 129.40 1 3 | FYN()YTLCR 2 -2.355
129 | sp|Q8NBJ4|GOLM1_HUMAN 109 1.00 | 45.16 1 6 | AVLVN(L)N(L)ITTGER 2 1.960
130 | sp|Q99102|MUC4 HUMAN 1685 1.00 | 52.48 1 1 | N(DASIGLHTR 2 0.352
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131 | sp|Q99102|MUC4 HUMAN 1809 1.00 77.68 1 3 | VGN(1)SSLEVAGCK 2 0.334
132 | sp|Q99102|MUC4 _HUMAN 2049 1.00 | 90.11 1 6 | DVTALN(1)VSTLK 2 0.499
133 | sp|Q99523|SORT_HUMAN 162 0.99 | 161.63 1 7 | DITDLIN(0.995)N(0.005)TFIR 2 0.607
134 | sp|Q99538|LGMN_HUMAN 167 1.00 | 40.73 1 3 | DLN(1)ETIHYMYK 3 -0.226
135 | sp|Q9H173|SIL1_HUMAN 193 1.00 | 111.52 1 6 | LINKFN(1)SSSSSLEEK 2 -1.502
136 | sp|Q9NRA1|PDGFC_HUMAN 55 1.00 48.11 1 7 | ITVSTN(1)GSIHSPR 3 2.150
137 | sp|Q9UN76|S6A14 HUMAN 302 1.00 | 46.84 1 11 | GISYYIGAQSN(1)FTK 2 0.496
138 | sp|Q9Y4L1|HYOU1 HUMAN 515 1.00 | 120.12 1 6 | VFGSON(1LTTVK 2 -0.080
139 | sp|Q9Y4L1|JHYOU1l HUMAN 931 1.00 | 66.26 1 6 | AEPPLN(1)ASASDQGEK 2 -0.986
Tablo EK11. Anne sutu glikoproteomik analizleri sonucu tespit edilen glikopeptitlerin listesi.
Protein Modified Peptide Observed Modifications Glycosy | Cha | Rete Obse | Calcul | Del | Expect | Prot | Prot | Best | Best
lation rge ntion | rved ated ta ation ein ein Scor | Scor
Regio Mm/z Mm/z Ma Star | End | e e
Ss t with with
Delta | out
Mas Delta
S Mas
s

1 sp|PO1011|AAC | LINDYVKN[1883]GTR dHex(1)Hex(5)HexNAc(4)(17 | Asn186 | 3 2578. | 1021. | 1021. | - 0.0047 | 178 | 189 | 18.8 | 18.8
T_HUMAN 68.639500) 727 118 117 0.0 12 0732 | 0188

009
2 sp|P0O1009|A1A YLGN[1737]ATAIFFLPDEGK Hex(5)HexNAc(4)(1622.5816 | Asn271 3 6412. 1126. 1126. 0.0 6.98E- 267 283 251 28.1
T_HUMAN 00) 566 83 83 004 | 06 7377 | 2417
3 sp|PO1009|A1A YLGN[2028]ATAIFFLPDEGK Hex(5)HexNAc(4)NeuAc(1)(1 | Asn271 3 7642. 1223. 1223. - 0.0019 267 283 12.3 12.3
T_HUMAN 913.677000) 51 864 862 00 | 76 1703 | 1703

016
4 sp|PO1009|A1A YLGN[2319]ATAIFFLPDEGK Hex(5)HexNAc(4)NeuAc(2)(2 | Asn271 3 8449. 1320. 1320. - 0.0020 267 283 12.2 12.2
T_HUMAN 204.772400) 312 897 894 00 | 95 1502 | 1502

032
5 sp|Q13410|BT1 LSPN[1883]JASAEHLELR dHex(1)Hex(5)HexNAc(4)(17 Asn55 3 3061. 1069. 1069. - 4.08E- 51 64 29.5 31.0
Al_HUMAN 68.639500) 965 135 134 0.0 | 05 4384 | 5725

005
6 sp|Q13410|BT1 | LSPN[2029]ASAEHLELR dHex(2)Hex(5)HexNAc(4)(19 | Asn55 3 3035. | 1117. | 1117. | - 0.0001 | 51 64 231 | 256
Al_HUMAN 14.697400) 335 821 82 0.0 | 59 8353 | 985

003
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7 sp|Q13410|BT1 | LSPN[2174]ASAEHLELR dHex(1)Hex(5)HexNAC(4)Ne | Asn55 3706. | 1166. | 1166. | - 2.31E- |51 |64 |310 |310

AL_HUMAN uAc(1)(2059.734900) 842 | 168 | 166 0.0 | 06 4364 | 4364
016

8 sp|Q13410|BT1 | LSPN[2465]ASAEHLELR dHex(1)Hex(5)HexNAc(4)Ne | Asn55 4562. | 1263. | 1263. | - 0.0008 | 51 | 64 | 184 | 20.7

AL _HUMAN uAC(2)(2350.830300) 1 199 198 0.0 |65 0867 | 5247
012

9 sp|Q13410|BT1 | N[1737]VSCYIQNLLLGQEK Hex(5)HexNAC(4)(1622.5816 | Asn215 6139. | 1134. | 1134. | - 0.0018 | 214 | 229 | 184 | 184

AL_HUMAN 00) 747 | 504 | 502 0.0 | 46 3551 | 3551
016

10 | sp|P10909|CLU | HN[1737]STGCLR Hex(5)HexNAC(4)(1622.5816 | Asn291 1446, | 856.3 | 856.3 | - 1.36E- | 289 | 297 | 225 | 26.9

S_HUMAN 00) 435 | 445 | 443 0.0 | 06 4413 | 6318
002

11 | sp|P10909|CLU | HN[1883]STGCLR dHex(1)Hex(5)HexNAC(4)(17 | Asn291 1446, | 905.0 | 9050 | - 6.91E- | 289 | 297 | 27.0 | 341

S_HUMAN 68.639500) 332 | 306 | 302 0.0 |07 0388 | 4381
004

12 | sp|P10909|CLU | LAN[1883]LTQGEDQYYLR dHex(1)Hex(5)HexNAc(4)(17 | Asn374 4316. | 1151. | 1151. | - 2.39E- | 371 | 385 | 255 | 28.9

S_HUMAN 68.639500) 06 498 | 496 0.0 | 06 6281 | 9012
018

13 | sp|P10909|CLU | LAN[2029]LTQGEDQYYLR dHex(2)Hex(5)HexNAc(4)(19 | Asn374 4285. | 1200. | 1200. | - 0.0046 | 371 | 385 | 8.34 | 10.8

S_HUMAN 14.697400) 211 | 183 182 0.0 |51 3456 | 3003
015

14 | sp|P10909|CLU | LAN[2174]LTQGEDQYYLR dHex(1)Hex(5)HexNAc(4)Ne | Asn374 5244. | 1248. | 1248. | - 3.07E- | 371 | 385 | 255 | 255

S_HUMAN uAc(1)(2059.734900) 585 | 53 528 0.0 |05 5192 | 5192
021

15 | sp|P01024|CO3 | TVLTPATNHMGN[1330]VTFTI | Hex(5)HexNAc(2)(1216.4228 | Asn85 4602. | 1157. | 1157. | - 0.0013 | 73 |94 | 159 | 179

_HUMAN PANR 00) 866 | 869 | 866 0.0 |53 7916 | 7566
03

16 | sp|P01024|CO3 | TVLTPATNHMGN[1493]VTFTI | Hex(6)HexNAc(2)(1378.4756 | Asn85 4595. | 1211. | 1211. | - 1.79E- |73 |94 | 479 |504

_HUMAN PANR 00) 149 | 885 | 883 00 |11 5737 | 9003
011

17 | sp|P01024|CO3 | TVLTPATNHMGN[L655]VTFTI | Hex(7)HexNAc(2)(1540.5285 | Asng5 4573. | 1265. | 1265. | - 111E- |73 |94 | 363 | 463

_HUMAN PANR 00) 748 | 902 | 901 0.0 |10 484 | 2388
013

18 | sp|P01024|CO3 | TVLTPATNHMGN[1817]VTFTI | Hex(8)HexNAc(2)(1702.5813 | Asn85 4545, | 1319. | 1319. | - 0.0010 | 73 | 94 | 17.4 | 155

_HUMAN PANR 00) 349 | 919 | 919 00 |11 8135 | 0168
006

19 | sp|Q08380|LG3 | AAIPSALDTN[1883]SSK dHex(1)Hex(5)HexNAC(4)(17 | Asn551 3114. | 1015. | 1015. | - 0.0016 | 541 | 554 | 13.3 | 19.6

BP_HUMAN 68.639500) 009 | 105 | 104 0.0 |07 689 | 7614
007
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20 | sp|P19440|GGT | LHNQLLPN[1737]VTTVER Hex(5)HexNAC(4)(1622.5816 | Asn511 3687. | 1086. | 1086. | - 0.0068 | 503 | 517 | 16.1 | 145

1_HUMAN 00) 614 | 168 | 166 0.0 | 94 4631 | 7568
018

21 | sp|PO0738|HPT | VVLHPN[1737]YSQVDIGLIK Hex(5)HexNAC(4)(1622.5816 | Asn241 4680. | 1139. | 1139. | - 0.0087 | 235 | 251 | 155 | 16.7

_HUMAN 00) 831 | 87 869 00 |7 3835 | 281
011

22 | sp|P0O0738|HPT | VVLHPN[2028]YSQVDIGLIK Hex(5)HexNAC(4)NeuAc(1)(1 | Asn241 5391. | 1236. | 1236. | - 0.0323 | 235 | 251 | 144 | 143

_HUMAN 913.677000) 796 | 902 | 901 0.0 |59 6077 | 4637
012

23 | sp|PO1876|IGHA | LAGKPTHVN[1330]VSVVM[14 | Hex(5)HexNAc(2)(1216.4228 | Asn340 4167. | 1193. | 1193. | - 0.0002 | 331 | 353 | 16.2 | 14.7

1_HUMAN 7JAEVDGTCY 00) 189 | 859 | 858 0.0 | 04 6054 | 9547
011

24 | sp|P01876|IGHA | LAGKPTHVN[1330]VSVVMAE | Hex(5)HexNAc(2)(1216.4228 | Asn340 4920. | 1188. | 1188. | - 6.00E- | 331 | 353 | 60.4 | 55.0

1_HUMAN VDGTCY 00) 939 | 528 | 527 0.0 |14 1325 | 6082
011

25 | sp|PO1876|IGHA | LAGKPTHVN[1477]VSVVM[14 | dHex(1)Hex(5)HexNAc(2)(13 | Asn340 4919. | 1242. | 1242. | - 0.0098 | 331 | 353 | 952 | 9.52

1_HUMAN 7JAEVDGTCY 62.480700) 075 | 545 | 544 00 |8 1404 | 1404
004

26 | sp|PO1876|IGHA | LAGKPTHVN[1493]VSVVMAE | Hex(6)HexNAc(2)(1378.4756 | Asn340 4903. | 1242. | 1242. | - 7.00E- | 331 | 353 | 61.1 | 53.0

1_HUMAN VDGTCY 00) 548 | 545 | 544 0.0 |14 3898 | 7642
011

27 | sp|PO1876|IGHA | LAGKPTHVN[1616]VSVVMAE | Hex(3)HexNAc(5)(1501.5553 | Asn340 4949. | 1283. | 1283. | - 2.08E- | 331 | 353 | 25.2 | 23.3

1_HUMAN VDGTCY 00) 385 | 572 |571 0.0 |05 3028 | 2189
009

28 | sp|PO1876|IGHA | LAGKPTHVN[1639]VSVVM[14 | dHex(1)Hex(6)HexNAc(2)(15 | Asn340 4872. | 1296. | 1296. | 0.0 | 0.0039 | 331 | 353 | 11.0 | 9.47

1_HUMAN 7JAEVDGTCY 24.533600) 533 | 56 562 021 | 86 9825 | 9748

29 | sp|PO1876|IGHA | LAGKPTHVN[1655]VSVVMAE | Hex(7)HexNAc(2)(1540.5285 | Asn340 4892. | 1296. | 1296. | - 140E- | 331 | 353 | 209 | 188

1_HUMAN VDGTCY 00) 816 | 563 | 562 0.0 |05 111 | 416
011

30 | sp|PO1876|IGHA | LAGKPTHVN[1762]VSVVMAE | dHex(1)Hex(3)HexNAC(5)(16 | Asn340 4968. | 1332. | 1332. | - 724E- | 331 | 353 | 31.9 | 34.0

1_HUMAN VDGTCY 47.613200) 677 | 258 | 257 0.0 |07 5961 | 607
013

31 | sp|PO1876|IGHA | LAGKPTHVN[1778]VSVVMAE | Hex(4)HexNAC(5)(1663.6081 | Asn340 4916. | 1337. | 1337. | - 0.0004 | 331 | 353 | 21.7 | 21.6

1_HUMAN VDGTCY 00) 28 589 | 588 0.0 |82 6771 | 3261
01

32 | sp|P01876|IGHA | LAGKPTHVN[1817]VSVVMAE | Hex(8)HexNAC(2)(1702.5813 | Asn340 4878. | 1350. | 1350. | 0.0 | 0.0011 | 331 | 353 | 13.2 | 11.7

1_HUMAN VDGTCY 00) 402 | 578 | 579 012 | 78 1589 | 3028

33 | sp|P01876|IGHA | LAGKPTHVN[1908]VSVVM[14 | dHex(2)Hex(3)HexNAC(5)(17 | Asn340 4914. | 1386. | 1386. | - 0.0007 | 331 | 353 | 149 | 19.9

1_HUMAN 7JAEVDGTCY 93.671100) 503 | 276 | 274 0.0 |62 0561 | 7271
013

34 | sp|P01876|IGHA | LAGKPTHVN[1924]VSVVMAE | dHex(1)Hex(4)HexNAC(5)(18 | Asn340 4918. | 1386. | 1386. | - 1.60E- | 331 | 353 | 31.6 | 27.4

1_HUMAN VDGTCY 09.666000) 512 | 276 | 274 0.0 | 06 8283 | 0562
012
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35 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[133 | Hex(5)HexNAc(2)(1216.4228 | Asnl3l 6993. | 1394. | 1394. | 0.0 | 3.16E- | 113 | 140 | 46.4 | 41.1

2 HUMAN OJLTCTLTGLR 00) 11 011 | 012 01 | 10 9977 | 9134

36 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[149 | Hex(6)HexNAc(2)(1378.4756 | Asn13l 6934. | 1448. | 1448. | 0.0 | 5.94E- | 113 | 140 | 454 | 37.8

2 HUMAN 3LTCTLTGLR 00) 833 | 029 | 029 005 | 10 0573 | 3833

37 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[161 | Hex(3)HexNAc(5)(1501.5553 | Asn13l 6991. | 1489. | 1489. | 0.0 | 7.20E- | 113 | 140 | 43.0 | 37.9

2 HUMAN 6LTCTLTGLR 00) 775 | 055 | 056 005 | 10 7044 | 7156

38 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[165 | Hex(7)HexNAc(2)(1540.5285 | Asnl3l 6912. | 1502. | 1502. | 0.0 | 9.22E- | 113 | 140 | 42.6 | 40.1

2 HUMAN 5ILTCTLTGLR 00) 063 | 047 | 047 003 | 10 4109 | 3407

39 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[169 | Hex(6)HexNAC(3)(1581.5550 | Asnl3l 6927. | 1515. | 1515. | 0.0 | 7.01E- | 113 | 140 | 32.1 | 29.7

2 HUMAN BJLTCTLTGLR 00) 177 | 719 | 723 033 | 07 1658 | 4567

40 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[173 | Hex(5)HexNAC(4)(1622.5816 | Asn13l 6956. | 1529. | 1529. | - 1.27E- | 113 | 140 | 21.0 | 21.0

2_HUMAN 7)LTCTLTGLR 00) 769 |4 398 0.0 |05 9113 | 9113
022

41 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[177 | Hex(4)HexNAc(5)(1663.6081 | Asn131l 6936. | 1543. | 1543. | 0.0 | 2.28E- | 113 | 140 | 38.0 | 35.7

2 HUMAN 8JLTCTLTGLR 00) 684 | 07 074 035 | 08 6541 | 0634

42 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[181 | Hex(8)HexNAC(2)(1702.5813 | Asn13l 6896. | 1556. | 1556. | 0.0 | 2.14E- | 113 | 140 | 32.1 | 29.9

2 HUMAN 7JLTCTLTGLR 00) 919 | 064 | 065 01 | 08 8278 | 1605

43 | sp|P01877|IGHA | LSLHRPALEDLLLGSEAN[197 | Hex(9)HexNAc(2)(1864.6341 | Asn13l 6886. | 1610. | 1610. | - 8.76E- | 113 | 140 | 29.7 | 275

2_HUMAN 9LTCTLTGLR 00) 525 | 083 | 082 0.0 |08 3057 | 4945
006

44 | sp|P01877|IGHA | MAGKPTHVN[1355]VSVVMAE | dHex(1)Hex(3)HexNAc(3)(12 | Asn327 6013. | 1202. | 1202. | - 0.0073 | 318 | 340 | 10.0 | 10.0

2_HUMAN VDGTCY 41.454500) 196 | 862 | 856 0.0 |37 3849 | 3849
058

45 | sp|P01877|IGHA | TPLTAN[1152]ITK dHex(1)Hex(3)HexNAC(2)(10 | Asn205 2711. | 998.9 | 9989 | 0.0 | 0.0011 | 199 | 208 | 11.6 | 13.2

2 HUMAN 38.375100) 614 | 691 | 696 005 | 37 558 | 7778

46 | sp|P01877[IGHA | TPLTAN[1355]ITK dHex(1)Hex(3)HexNAc(3)(12 | Asn205 2685. | 1100. | 1100. | - 0.0060 | 199 | 208 | 143 | 17.3

2_HUMAN 41.454500) 921 | 515 | 509 0.0 |95 2765 | 6086
052

47 | sp|P01877|IGHA | TPLTAN[1413]ITK Hex(3)HexNAC(4)(1298.4759 | Asn205 2695. | 1129. | 1129. | 0.0 | 8.18E- | 199 | 208 | 19.0 | 26.8

2 HUMAN 00) 558 | 02 02 004 | 06 2737 | 4831

48 | sp|P01877|IGHA | TPLTAN[1518]ITK dHex(1)Hex(4)HexNAc(3)(14 | Asn205 2677. | 1181. | 1181. | O 0.0812 | 199 | 208 | 10.6 | 11.8

2 HUMAN 03.507300) 943 | 536 | 536 36 7943 | 6151

49 | sp|P01877|IGHA | TPLTAN[1559]ITK dHex(1)Hex(3)HexNAc(4)(14 | Asn205 2713. | 1202. | 1202. | - 227E- | 199 | 208 | 324 | 39.0

2_HUMAN 44.533800) 699 | 05 049 0.0 |08 5603 | 7933
009

50 | sp|P01877|IGHA | TPLTAN[1616]ITK Hex(3)HexNAC(5)(1501.5553 | Asn205 2713. | 820.7 | 820.7 | - 464E- | 199 | 208 | 220 | 358

2_HUMAN 00) 816 | 093 | 088 0.0 |08 5178 | 3437
005

51 | sp|P01877|IGHA | TPLTAN[1721]ITK dHex(1)Hex(@)HexNAC(4)(16 | Asn205 2663. | 1283. | 1283. | - 357E- | 199 | 208 | 29.4 | 342

2_HUMAN 06.586600) 575 | 078 | 075 0.0 |07 6851 | 8904
021

52 | sp|P01877|IGHA | TPLTAN[1762]ITK dHex(1)Hex(3)HexNAC(5)(16 | Asn205 2743. | 1303. | 1303. | - 564E- | 199 | 208 | 29.2 | 384

2_HUMAN 47.613200) 262 | 59 589 0.0 |08 5053 | 9609
014

53 | sp|P01877|IGHA | TPLTAN[1778]ITK Hex(4)HexNAC(5)(1663.6081 | Asn205 2694. | 874.7 | 874.7 | - 0.0001 | 199 | 208 | 17.1 | 22.8

2_HUMAN 00) 12 272 | 265 0.0 | 42 7782 | 937
007
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54 | sp|P01877|IGHA | TPLTAN[1883]ITK dHex(1)Hex(5)HexNAC(4)(17 | Asn205 2643. | 909.7 | 909.7 | - 6.56E- | 199 | 208 | 17.7 | 23.2

2_HUMAN 68.639500) 417 | 377 | 369 0.0 |05 8305 | 3322
008

55 | sp|P01877|IGHA | TPLTAN[1924]ITK dHex(1)Hex(@)HexNAC(5)(18 | Asn205 2730. | 923.4 | 923.4 | - 144E- | 199 | 208 | 29.1 | 35.8

2_HUMAN 09.666000) 651 | 127 125 0.0 |07 1887 | 635
002

56 | sp|P01877|IGHA | TPLTAN[2012]ITK dHex(1)Hex(@)HexNAC(4)Ne | Asn205 3500. | 1428. | 1428. | - 0.0003 | 199 | 208 | 143 | 155

2_HUMAN uAc(1)(1897.682100) 978 | 624 | 623 00 |1 2364 | 3216
012

57 | sp|P01877|IGHA | TPLTAN[2086]ITK dHex(1)Hex(5)HexNAC(5)(19 | Asn205 2679. | 977.4 | 977.4 | - 1.23E- | 199 | 208 | 25.8 | 32.1

2_HUMAN 71.718800) 958 | 305 |3 0.0 | 06 292 | 4385
005

58 | sp|P01877|IGHA | TPLTAN[2174]ITK dHex(1)Hex(5)HexNAC(4)Ne | Asn205 3455. | 1006. | 1006. | - 415E- | 199 | 208 | 19.2 | 25.0

2_HUMAN uAc(1)(2059.734900) 629 | 769 | 769 0.0 |05 9897 | 2989
007

59 | sp|P01877[IGHA | TPLTAN[463]ITK HexNAc(1)dHex(1)(349.1372 | Asn205 2810. | 654.3 | 654.3 | - 0.0487 | 199 | 208 | 12.7 | 125

2_HUMAN 00) 902 | 515 | 507 0.0 |53 482 | 8954
008

60 | sp|PO1859|IGH | EEQFN[1559]STFR dHex(1)Hex(3)HexNAc(4)(14 | Asnl76 3119. | 868.0 | 868.0 | 0.0 | 0.0882 | 171 | 180 | 13.7 | 13.7

G2_HUMAN 44.533800) 309 | 231 | 235 004 | 57 1703 | 1703

61 | sp|PO1871[IGH | GLTFQQN[1762]JASSMCVPD | dHex(1)Hex(3)HexNAc(5)(16 | Asn209 4856. | 1329. | 1329. | - 0.0190 | 202 | 223 | 8.38 | 8.38

M_HUMAN QDTAIR 47.613200) 961 | 568 | 568 0.0 |33 2994 | 2994
004

62 | sp|PO1871|IGH | YKN[1518]NSDISSTR dHex(1)Hex(4)HexNAC(3)(14 | Asnd6 1452. | 896.7 | 896.7 | 0.0 | 0.0173 | 43 |54 | 854 | 854

M_HUMAN 03.507300) 8 122 132 01 | 48 3413 | 3413

63 | sp|PO1871[IGH | YKN[1762]NSDISSTR dHex(1)Hex(3)HexNAC(5)(16 | Asn46 1495. | 978.0 | 978.0 | - 0.0001 |43 |54 | 143 | 164

M_HUMAN 47.613200) 588 | 819 | 818 1.0 | 78 8206 | 992
OE-
04

64 | sp|PO1591[IGJ_ | EN[1371]ISDPTSPLR Hex(4)HexNAC(3)(1257.4494 | Asn71 3608. | 1243. | 1243. | - 0.0064 | 69 | 80 | 16.2 | 16.2

HUMAN 00) 801 | 538 | 537 00 |6 593 | 593
016

65 | sp|PO1591[IGJ_ | EN[1575]ISDPTSPLR Hex(4)HexNAC(4)(1460.5287 | Asn71 3573. | 897.0 | 897.0 | O 0.0389 | 69 |80 | 141 | 14.1

HUMAN 00) 127 | 533 | 533 94 3679 | 3679

66 | sp|PO1591[IGJ_ | EN[1616]ISDPTSPLR Hex(3)HexNAc(5)(1501.5553 | Asn71 3639. | 910.7 | 9107 | - 0.0200 | 69 | 80 | 140 | 15.2

HUMAN 00) 321 | 301 | 288 0.0 | 79 9941 | 8969
013

67 | sp|PO1591[IGJ_ | EN[1680]ISDPTSPLR dHex(1)Hex(5)HexNAc(3)(15 | Asn71l 3609. | 932.0 | 932.0 | - 0.0700 | 69 | 80 | 121 | 12.1

HUMAN 65.560100) 509 | 649 | 637 0.0 | 24 1993 | 1993
012

68 | sp|PO1591[IGJ_ | EN[1737]ISDPTSPLR Hex(5)HexNAC(4)(1622.5816 | Asn71 3550. | 951.0 | 951.0 | - 0.0024 | 69 | 80 | 207 | 209

HUMAN 00) 648 | 711 | 709 0.0 |97 1342 | 1063
002
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69 | sp|PO1591|IGJ_ | EN[1762]ISDPTSPLR dHex(1)Hex(3)HexNAC(5)(16 | Asn7l 3672. | 959.4 | 959.4 | - 0.0167 |69 |80 | 860 |B8.60

HUMAN 47.613200) 204 | 151 148 0.0 |69 2263 | 2263
003

70 | sp|PO1591|IGJ_ | EN[1778]ISDPTSPLR Hex(4)HexNAC(5)(1663.6081 | Asn7l 3623. | 964.7 | 964.7 | - 0.0073 | 69 |80 | 16.0 | 16.0

HUMAN 00) 788 | 472 | 464 0.0 |92 2579 | 2579
008

71 | sp|PO1591|IGJ_ | EN[1924]ISDPTSPLR dHex(1)Hex(4)HexNAC(5)(18 | Asn7l 3628. | 1013. | 1013. | - 0.0421 | 69 |80 | 10.1 | 139

HUMAN 09.666000) 716 | 433 | 432 0.0 | 94 422 | 996
003

72 | sp|PO1591|IGJ_ | EN[2028]ISDPTSPLR Hex(5)HexNAC(4)NeuAc(1)(I | Asn7l 4580. | 1048. | 1048. | - 00112 | 69 |80 | 16.3 | 16.3

HUMAN 913.677000) 613 | 103 103 1.0 |01 0367 | 0367
OE-
04

73 | sp|P01591|IGJ_ | IIVPLNNREN[1355]ISDPTSPL | dHex(1)Hex(3)HexNAc(3)(12 | Asn71l 4696. | 1130. | 1130. | - 0.0723 | 61 |80 | 906 | 755

HUMAN R 41.454500) 941 | 551 | 549 00 |6 2777 | 7993
019

74 | sp|PO1591|IGJ_ | IIVPLNNREN[1371]ISDPTSPL | Hex(4)HexNAc(3)(1257.4494 | Asn71 4673. | 1135. | 1135. | 1.0 | 01419 |61 |80 | 889 | 7.93

HUMAN R 00) 678 | 88 88 OE- | 06 2877 | 3143
04

75 | sp|PO1591|IGJ_ | IIVPLNNREN[1518]ISDPTSPL | dHex(1)Hex(4)HexNAc(3)(14 | Asn71l 4686. | 1184. | 1184. | - 0.0010 | 61 |80 | 213 | 209

HUMAN R 03.507300) 479 | 567 | 566 0.0 |61 9753 | 3417
002

76 | sp|PO1591|IGJ_ | IIVPLNNREN[1534]ISDPTSPL | Hex(5)HexNAc(3)(1419.5022 | Asn71 4665. | 1189. | 1189. | - 0.0187 | 61 |80 | 840 | 657

HUMAN R 00) 904 | 899 | 898 00 |5 8598 | 2822
006

77 | sp|PO1591|IGJ_ | IIVPLNNREN[1575]ISDPTSPL | Hex(4)HexNAc(4)(1460.5287 | Asn71l 4660. | 1203. | 1203. | - 0.0236 | 61 |80 | 120 | 113

HUMAN R 00) 782 | 576 | 573 0.0 |18 0749 | 4325
029

78 | sp|P01591|IGJ_ | IIVPLNNREN[1616]ISDPTSPL | Hex(3)HexNAc(5)(1501.5553 | Asn71 4679. | 1217. | 1217. | - 0.0913 | 61 | 80 | 10.6 | 8.67

HUMAN R 00) 61 25 249 0.0 | 06 5814 | 629
013

79 | sp|P01591|IGJ_ | IIVPLNNREN[1680]ISDPTSPL | dHex(1)Hex(5)HexNAc(3)(15 | Asn71l 4657. | 1238. | 1238. | - 531E- | 61 | 80 | 236 | 23.2

HUMAN R 65.560100) 884 | 585 | 584 0.0 |05 004 | 7825
008

80 | sp|P01591[IGJ_ | IIVPLNNREN[1721]ISDPTSPL | dHex(1)Hex(4)HexNAc(4)(16 | Asn71l 4632. | 1252. | 1252. | - 0.2057 | 61 | 80 | 7.24 | 6.46

HUMAN R 06.586600) 01 26 259 0.0 |07 7157 | 2343
006

81 | sp|P01591[IGJ_ | IIVPLNNREN[1737]ISDPTSPL | Hex(5)HexNAc(4)(1622.5816 | Asn71l 4637. | 1257. | 1257. | - 0.0009 |61 |80 | 195 |17.4

HUMAN R 00) 861 | 592 | 591 0.0 |98 0318 | 0113
007

82 | sp|P01591[IGJ_ | IIVPLNNREN[1762]ISDPTSPL | dHex(1)Hex(3)HexNAc(5)(16 | Asn71l 4695. | 1265. | 1265. | - 0.0845 | 61 |80 | 879 |6.47

HUMAN R 47.613200) 505 | 938 | 935 0.0 |28 249 | 0691
028

83 | sp|P01591[IGJ_ | IIVPLNNREN[1778]ISDPTSPL | Hex(4)HexNAc(5)(1663.6081 | Asn71l 4673. | 1271. | 1271. | - 0.0070 | 61 | 80 | 141 | 12.9

HUMAN R 00) 573 | 268 | 267 0.0 |23 1424 | 3445
012
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84 | sp|P01591[IGJ_ | IIVPLNNREN[1809]ISDPTSPL | dHex(1)Hex(4)HexNAc(3)Ne | Asn7l 5391. | 1281. | 1281. | - 0.0019 | 61 |80 | 16.3 | 16.0

HUMAN R uAc(1)(1694.602700) 46 6 598 0.0 |62 2996 | 6142
017

85 | sp|P01591[IGJ_ | IIVPLNNREN[1883]ISDPTSPL | dHex(1)Hex(5)HexNAc(4)(17 | Asn7l 4655. | 1306. | 1306. | - 0.0030 | 61 |80 | 175 | 17.0

HUMAN R 68.639500) 468 | 278 | 277 0.0 | 06 8838 | 9608
011

86 | sp|P01591[IGJ_ | IIVPLNNREN[1924]ISDPTSPL | dHex(1)Hex(4)HexNAc(5)(18 | Asn7l 4639. | 1319. | 1319. | - 0.1776 | 61 |80 | 850 | 7.86

HUMAN R 09.666000) 175 | 953 | 953 0.0 |23 2226 | 0898
006

87 | sp|P01591[IGJ_ | IIVPLNNREN[1971]ISDPTSPL | dHex(1)Hex(5)HexNAc(3)Ne | Asn7l 5358. | 1335. | 1335. | - 0.0104 | 61 |80 | 134 | 119

HUMAN R uAc(1)(1856.655500) 162 | 616 | 616 00 |4 2544 | 6133
002

88 | sp|P01591[IGJ_ | IIVPLNNREN[2028]ISDPTSPL | Hex(5)HexNAc(4)NeuAc(1)(I | Asn7l 5338. | 1354. | 1354. | - 0.0040 | 61 |80 | 14.0 | 114

HUMAN R 913.677000) 391 | 624 | 623 0.0 |97 505 | 2563
015

89 | sp|P01591[IGJ_ | IIVPLNNREN[2174]ISDPTSPL | dHex(1)Hex(5)HexNAc(4)Ne | Asn7l 5325. | 1403. | 1403. | - 0.0164 | 61 |80 | 116 | 11.2

HUMAN R uAc(1)(2059.734900) 637 | 311 | 309 0.0 |34 3765 | 5258
018

90 | sp|QO08431|MFG | FELLGCELNGCANPLGLKN[L | Hex(5)HexNAc(2)(1216.4228 | Asn238 5881. | 1330. | 1330. | - 0.0039 | 219 | 244 | 111 | 11.1

M_HUMAN 330]NSIPDK 00) 702 | 603 | 601 0.0 |67 0654 | 0654
021

91 | sp|QO08431|MFG | N[1330]NSIPDKQITASSSYK | Hex(5)HexNAc(2)(1216.4228 | Asn238 2481. | 990.4 | 9904 | - 5.23E- | 237 | 253 | 30.4 | 33.6

M_HUMAN 00) 678 | 386 | 378 0.0 |07 219 | 2508
008

92 | sp|QO08431|MFG | N[1493]NSIPDKQITASSSYK | Hex(6)HexNAc(2)(1378.4756 | Asn238 2447. | 1044. | 1044. | 0.0 | 1.20E- | 237 | 253 | 282 | 31.1

M_HUMAN 00) 706 | 455 | 456 002 | 06 9487 | 8321

93 | sp|Q08431MFG | N[1534]NSIPDKQITASSSYK | Hex(5)HexNAc(3)(1419.5022 | Asn238 2469. | 1058. | 1058. | - 0.0057 | 237 | 253 | 500 | 10.4

M_HUMAN 00) 882 | 132 131 00 |11 9582 | 7373
007

94 | sp|QO08431|JMFG | N[1655]NSIPDKQITASSSYK | Hex(7)HexNAc(2)(1540.5285 | Asn238 2432. | 1098. | 1098. | - 0.0002 | 237 | 253 | 10.2 | 15.8

M_HUMAN 00) 32 474 | 473 0.0 | 66 592 | 0278
007

95 | sp|P02788|TRF | N[1883]GSDCPDKFCLFQSET | dHex(1)Hex(5)HexNAc(4)(17 | Asn642 4168. | 1267. | 1267. | - 8.91E- | 641 | 658 | 21.3 | 28.7

L_HUMAN K 68.639500) 53 843 | 843 0.0 | 06 0838 | 0134
004

96 | sp|P02788|TRF | N[2029]GSDCPDKFCLFQSET | dHex(2)Hex(5)HexNAc(4)(19 | Asn642 4126. | 1316. | 1316. | - 0.0018 | 641 | 658 | 12.4 | 12.4

L_HUMAN K 14.697400) 894 | 529 | 529 0.0 |18 6203 | 6203
007

97 | sp|P02788|TRF | N[2174]GSDCPDKFCLFQSET | dHex(1)Hex(5)HexNAc(d)Ne | Asn642 5072. | 1364. | 1364. | 0.0 | 0.0637 | 641 | 658 | 14.2 | 14.2

L_HUMAN K uAc(1)(2059.734900) 925 | 874 | 875 004 | 9 8194 | 8194

98 | sp|P02788|TRF | TAGWNIPM[147]GLLFN[1924] | dHex(1)Hex(4)HexNAC(5)(18 | Asn497 4757. | 1307. | 1307. | - 0.1090 | 484 | 503 | 13.3 | 11.7

L_HUMAN QTGSCK 09.666000) 593 | 563 | 562 0.0 |81 4905 | 1542
015
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99 | sp|P02788|TRF | TAGWNIPMGLLFN[1330]QTG | Hex(5)HexNAc(2)(1216.4228 | Asn497 6754. | 1104. | 1104. | - 154E- | 484 | 503 | 48.7 | 484
L_HUMAN SCK 00) 423 | 484 | 482 0.0 |10 5591 | 9645

016
100 | sp|P02788|TRF | TAGWNIPMGLLFN[1371]QTG | Hex(4)HexNAc(3)(1257.4494 | Asn497 6764. | 1118. | 1118. | 1.0 | 1.93E- | 484 | 503 | 22.0 | 26.3
L_HUMAN SCK 00) 485 | 158 | 158 OE- | 05 5725 | 5943

04
101 | sp|PO2788|TRF | TAGWNIPMGLLFN[1518]QTG | dHex(1)Hex(4)HexNAc(3)(14 | Asn497 6691. | 1166. | 1166. | 0.0 | 2.24E- | 484 | 503 | 22.8 | 25.1
L_HUMAN SCK 03.507300) 703 | 84 844 038 | 05 8448 | 012
102 | sp|PO2788|TRF | TAGWNIPMGLLFN[1534]QTG | Hex(5)HexNAc(3)(1419.5022 | Asn497 6713. | 1172. | 1172. | - 0.0002 | 484 | 503 | 20.7 | 20.7
L_HUMAN SCK 00) 417 | 177 176 0.0 |66 9922 | 1318

01
103 | sp|P02788|TRF | TAGWNIPMGLLFN[1575]QTG | Hex(4)HexNAc(4)(1460.5287 | Asn497 6716. | 1185. | 1185. | - 0.0017 | 484 | 503 | 10.8 | 12.5
L_HUMAN SCK 00) 655 | 852 | 851 0.0 |61 8577 | 1745

008
104 | sp|PO2788]TRF | TAGWNIPMGLLFN[1696]QTG | Hex(6)HexNAC(3)(1581.5550 | Asn497 6681. | 1226. | 1226. | 0 0.0004 | 484 | 503 | 16.8 | 20.9
L_HUMAN SCcK 00) 538 | 193 193 3 6387 | 6566
105 | sp|P02788|TRF | TAGWNIPMGLLFN[1721]QTG | dHex(1)Hex(4)HexNAc(4)(16 | Asn497 6655. | 1234. | 1234. | - 2.72E- | 484 | 503 | 25.0 | 29.7
L_HUMAN SCK 06.586600) 474 | 538 | 537 0.0 | 06 2053 | 6425

009
106 | sp|P02788[TRF | TAGWNIPMGLLFN[1737]QTG | Hex(5)HexNAc(4)(1622.5816 | Asn497 6678. | 1239. | 1239. | 0.0 | 4.31E- | 484 | 503 | 40.9 | 40.9
L_HUMAN SCK 00) 65 868 | 869 002 | 08 6143 | 0353
107 | sp|PO2788|TRF | TAGWNIPMGLLFN[1809]QTG | dHex(1)Hex(4)HexNAc(3)Ne | Asn497 6485. | 1263. | 1263. | - 0.0040 | 484 | 503 | 14.0 | 16.0
L_HUMAN scK UACc(1)(1694.602700) 718 | 879 | 876 00 |9 2841 | 5313

03
108 | sp|P02788|TRF | TAGWNIPMGLLFN[1883]QTG | dHex(1)Hex(5)HexNAc(4)(17 | Asn497 6603. | 1288. | 1288. | - 2.67E- | 484 | 503 | 447 | 447
L_HUMAN SCK 68.639500) 592 | 556 | 555 0.0 | 09 9678 | 5821

013
109 | sp|P02788|TRF | TAGWNIPMGLLFN[2012]QTG | dHex(1)Hex(4)HexNAc(d)Ne | Asn497 7825. | 1331. | 1331. | - 0.0009 | 484 | 503 | 135 | 13.3
L_HUMAN scK uAc(1)(1897.682100) 021 |57 569 0.0 |85 2662 | 7318

012
110 | sp|P02788|TRF | TAGWNIPMGLLFN[2028]QTG | Hex(5)HexNAc(4)NeuAc(1)(l | Asn497 7860. | 1336. | 1336. | - 0.0004 | 484 | 503 | 22.7 | 22.6
L_HUMAN scK 913.677000) 258 | 901 |9 1.0 | 98 1246 | 7953

OE-

04
111 | sp|P02788[TRF | TAGWNIPMGLLFN[2029]QTG | dHex(2)Hex(5)HexNAc(4)(19 | Asn497 6577. | 1337. | 1337. | - 0.0002 | 484 | 503 | 22.6 | 24.9
L_HUMAN SCK 14.697400) 718 | 242 | 241 0.0 | 46 5479 | 3642

014
112 | sp|P02788|TRF | TAGWNIPMGLLFN[2174]QTG | dHex(1)Hex(5)HexNAc(4)Ne | Asnd97 7770. | 1385. | 1385. | - 3.87E- | 484 | 503 | 37.1 | 345
L_HUMAN SCK uAc(1)(2059.734900) 726 | 588 | 586 0.0 |07 5155 | 1176

014
113 | sp|P02788[TRF | PFLN[1639]WTGPPEPIEAAVA | dHex(1)Hex(6)HexNAC(2)(15 | Asn156 5369. | 1163. | 1163. | 0.0 | 0.0761 | 152 | 170 | 10.0 | 11.9
L_HUMAN R 24.533600) 318 | 854 | 857 025 | 2 4479 | 7447
114 | sp|PO2788|TRF | PFLN[1883]WTGPPEPIEAAVA | dHex(1)Hex(5)HexNAc(4)(17 | Asni56 6247. | 1245. | 1245. | - 0.0016 | 152 | 170 | 12.6 | 12.6
L_HUMAN R 68.639500) 345 | 226 | 226 1.0 | 28 5378 | 5378

OE-

04
115 | sp|P02788|TRF | RTAGWNVPIGTLRPFLN[1883 | dHex(1)Hex(5)HexNAc(4)(17 | Asni56 6694. | 1719. | 1719. | 0.0 | 0.0001 | 139 | 170 | 21.4 | 21.4
L_HUMAN ]WTGPPEPIEAAVAR 68.639500) 117 | 153 155 02 9285 | 9285
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116 | sp|P02788|TRF | TAGWNVPIGTLRPFLN[1883] | dHex(1)Hex(5)HexNAc(4)(17 | Asni56 7271. | 1667. | 1667. | - 2.10E- | 140 | 170 | 40.2 | 40.2
L_HUMAN WTGPPEPIEAAVAR 68.639500) 005 | 124 | 122 0.0 |08 1483 | 1483
026
117 | sp|P02788|TRF | TAGWNVPIGTLRPFLN[2029] | dHex(2)Hex(5)HexNAc(4)(19 | Asni56 7236. | 1715. | 1715. | 0.0 | 3.18E- | 140 | 170 | 32.8 | 35.4
L_HUMAN WTGPPEPIEAAVAR 14.697400) 14 807 | 808 01 | o7 1526 | 8822
118 | sp|P02788[TRF | TAGWNVPIGTLRPFLN[2174] | dHex(1)Hex(5)HexNAc(d)Ne | Asni56 8019. | 1764. | 1764. | 0.0 | 1.11E- | 140 | 170 | 32.3 | 32.3
L_HUMAN WTGPPEPIEAAVAR uAc(1)(2059.734900) 869 | 153 153 006 | 06 2487 | 2487
119 | sp|P02750]A2G | KLPPGLLAN[1883]JFTLLR dHex(1)Hex(5)HexNAC(4)(17 | Asnl86 5538. | 1107. | 1107. | - 0.0199 | 177 | 191 | 141 | 162
L_HUMAN 68.639500) 976 | 873 | 87 0.0 |87 3867 | 9713
023
120 | sp|P11279|LAM | GHTLTLN[1330]FTR Hex(5)HexNAC(2)(1216.4228 | Asn103 3238. | 792.6 | 7926 | - 0.1277 | 96 | 106 | 11.0 | 11.0
P1_HUMAN 00) 684 | 873 | 864 00 |91 7419 | 7419
009
121 | sp|P22897|MRC | TAHCN[1883]ESFYFLCK dHex(1)Hex(5)HexNAC(4)(17 | Asn120 3652. | 1149. | 1149. | - 0.0003 | 120 | 121 | 143 | 154
1_HUMAN 68.639500) 5 465 | 125 | 125 0.0 |29 0 3 3244 | 2999
004
122 | sp|P22897|MRC | WECKN[1883]DTLLGIK dHex(1)Hex(5)HexNAC(4)(17 | Asnl04 3685. | 1082. | 1082. | - 0.0003 | 99 | 111 | 151 | 121
1_HUMAN 68.639500) 747 | 471 | 469 0.0 |85 5868 | 618
021
123 | sp|P08571|CD1 | LRN[1330]VSWATGR Hex(5)HexNAC(2)(1216.4228 | Asn151 2389. | 792.6 | 792.6 | - 0.1034 | 148 | 158 | 10.4 | 10.4
4_HUMAN 00) 056 | 909 | 901 0.0 |55 4186 | 4186
008
124 | sp|P08571|CD1 | LRN[1737]VSWATGR Hex(5)HexNAC(4)(1622.5816 | Asn151 2407. | 928.0 | 9280 | - 0.0016 | 148 | 158 | 16.6 | 16.6
4 HUMAN 00) 813 | 766 | 764 0.0 |33 4809 | 4809
002
125 | sp|P08571|CD1 | N[1330]VSWATGR Hex(5)HexNAC(2)(1216.4228 | Asn151 2443, | 1053. | 1053. | 0.0 | 0.0043 | 150 | 158 | 17.6 | 18.9
4 HUMAN 00) 732|939 | 939 002 | 6 3792 | 4219
126 | sp|PO1833|PIGR | IEGEPNLKVPGN[1883]VTAV | dHex(1)Hex(5)HexNAc(4)(17 | Asn469 5781. | 1387. | 1387. | - 5.71E- | 456 | 479 | 49.7 | 55.4
_HUMAN LGETLK 68.639500) 701 | 336 | 334 0.0 |12 9969 | 7414
015
127 | sp|PO1833|PIGR | IEGEPNLKVPGN[2029]VTAV | dHex(2)Hex(5)HexNAc(4)(19 | Asn469 5756. | 1436. | 1436. | - 7.42E- | 456 | 479 | 409 | 41.0
_HUMAN LGETLK 14.697400) 784 | 021 | o021 1.0 | 09 0631 | 1999
OE-
04
128 | sp|P01833|PIGR | IIEGEPNLKVPGN[2174]VTAV | dHex(1)Hex(5)HexNAc(4)Ne | Asn469 6485. | 1484. | 1484. | 0.0 | 4.11E- | 456 | 479 | 29.0 | 26.5
HUMAN LGETLK uAc(1)(2059.734900) 17 365 | 366 014 | 06 444 | 201
129 | sp|PO1833|PIGR | LSLLEEPGN[1883]GTFTVILN | dHex(1)Hex(5)HexNAc(d)(17 | Asnd2l 7720. | 1390. | 1390. | - 3.25E- | 412 | 434 | 404 | 414
_HUMAN QLTSR 68.639500) 402 | 985 | 982 0.0 | 09 4573 | 548
025
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130 | sp|PO1833|PIGR | QIGLYPVLVIDSSGYVNPN[17 | Hex(5)HexNAc(4)(1622.5816 | Asn186 8283. | 1383. | 1383. | - 0.0176 | 167 | 190 | 135 | 452

_HUMAN 37]YTGR 00) 791 | 301 |3 00 |1 1752 | 5542
015

131 | sp|PO1833|PIGR | QIGLYPVLVIDSSGYVNPN[18 | dHex(1)Hex(5)HexNAc(4)(17 | Asn186 8281. | 1431. | 1431. | - 0.0006 | 167 | 190 | 20.3 | 7.23

_HUMAN 83]YTGR 68.639500) 196 | 986 | 986 00 |11 5597 | 8031
003

132 | sp|PO1833|PIGR | VPGN[1883]VTAVLGETLK dHex(1)Hex(5)HexNAC(4)(17 | Asn4d69 4783. | 1583. | 1583. | - 0.0023 | 465 | 479 | 12.0 | 18.0

_HUMAN 68.639500) 096 | 726 | 723 00 |4 9158 | 2309
027

133 | sp|PO1833|PIGR | VPGN[2029]VTAVLGETLK dHex(2)Hex(5)HexNAC(4)(19 | Asn4d69 4750. | 1104. | 1104. | - 0.0092 | 465 | 479 | 121 | 156

_HUMAN 14.697400) 492 | 839 | 837 0.0 | 04 4744 | 4483
021

134 | sp|PO1833|PIGR | VPGN[2174]VTAVLGETLK dHex(1)Hex(5)HexNAC(4)Ne | Asnd69 5791. | 1153. | 1153. | - 0.0004 | 465 | 479 | 13.9 | 19.9

_HUMAN uAc(1)(2059.734900) 428 | 183 183 0.0 |37 9891 | 3704
002

135 | sp|P01833|PIGR | WN[1330]NTGCQALPSQDEG | Hex(5)HexNAc(2)(1216.4228 | Asn499 3242. | 1069. | 1069. | 0.0 | 4.65E- | 497 | 515 | 27.6 | 27.8

_HUMAN PSK 00) 405 | 103 105 015 | 06 3998 | 3279

136 | sp|P01833|PIGR | WN[1371JNTGCQALPSQDEG | Hex(4)HexNAc(3)(1257.4494 | Asn499 3258. | 1082. | 1082. | - 0.0217 | 497 | 515 | 8.15 | 8.15

_HUMAN PSK 00) 947 | 78 78 00 |4 1604 | 1604
002

137 | sp|P01833|PIGR | WN[1534][NTGCQALPSQDEG | Hex(5)HexNAc(3)(1419.5022 | Asn499 3233. | 1136. | 1136. | - 0.0023 | 497 | 515 | 159 | 15.9

_HUMAN PSK 00) 818 | 799 | 798 0.0 |97 8171 | 8171
007

138 | sp|P01833|PIGR | WN[1737][NTGCQALPSQDEG | Hex(5)HexNAc(4)(1622.5816 | Asn499 3230. | 1204. | 1204. | - 1.01E- | 497 | 515 | 32.0 | 32.4

_HUMAN PSK 00) 201 | 491 | 491 1.0 | 06 3133 | 8772
OE-
04

139 | sp|PO1833|PIGR | WN[2028]NTGCQALPSQDEG | Hex(5)HexNAc(4)NeuAc(1)(1 | Asn499 4003. | 1301. | 1301. | - 0.0082 | 497 | 515 | 13.8 | 13.8

_HUMAN PSK 913.677000) 353 | 524 | 523 0.0 |27 3985 | 3985
012

140 | sp|P02787|TRF | CGLVPVLAENYN[2086]K dHex(1)Hex(5)HexNAC(5)(19 | Asn432 5244, | 1150. | 1150. | 0.0 | 0.3033 | 420 | 433 | 957 | 957

E_HUMAN 71.718800) 124 | 16 162 018 | 89 2155 | 2155

141 | sp|P24821|TEN | LN[1330]YSLPTGQWVGVQLP | Hex(5)HexNAc(2)(1216.4228 | Asni01 6202. | 1048. | 1048. | - 3.99E- | 101 | 103 | 456 | 48.0

A_HUMAN R 00) 8 865 | 826 | 825 00 |11 6 3 3805 | 9613
007

142 | sp|P24821|TEN | LN[1493]YSLPTGQWVGVQLP | Hex(6)HexNAc(2)(1378.4756 | Asni01 6187. | 1102. | 1102. | 0.0 | 2.06E- | 101 | 103 | 46.2 | 44.8

A _HUMAN R 00) 8 318 | 841 | 843 024 | 10 6 3 4186 | 522

143 | sp|P24821|TEN | LN[1655]YSLPTGQWVGVQLP | Hex(7)HexNAc(2)(1540.5285 | Asn101 6146. | 1156. | 1156. | 0.0 | 0.0004 | 101 | 103 | 205 | 20.8

A_HUMAN R 00) 8 419 | 86 861 007 | 56 6 3 4434 | 6619

144 | sp|P24821|TEN | LN[1817]YSLPTGQWVGVQLP | Hex(8)HexNAc(2)(1702.5813 | Asn101 6131. | 1210. | 1210. | 0.0 | 1.82E- | 101 | 103 | 34.4 | 34.4

A_HUMAN R 00) 8 419 | 878 | 878 001 | 07 6 3 5639 | 4615

145 | sp|P24821|TEN | N[1721]LTVPGSLR dHex(1)Hex(4)HexNAc(4)(16 | Asn126 3401. | 855.0 | 855.0 | 0.0 | 0.1253 | 111 | 112 | 121 | 12.1

A _HUMAN 06.586600) 1 161 | 509 | 512 003 | 86 8 7 0753 | 0753
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146 | sp|P24821|TEN | N[1883]LTVPGSLR dHex(1)Hex(5)HexNAc(4)(17 | Asn126 3386. | 909.0 | 909.0 | - 1.01E- | 111 [ 112 | 258 | 28.4
A_HUMAN 68.639500) 1 752 699 688 0.0 05 8 7 1524 | 7578
011
147 | sp|P24821|TEN | N[2174]LTVPGSLR dHex(1)Hex(5)HexNAc(4)Ne | Asn126 4361. | 1508. | 1508. | - 0.0063 | 111 | 112 | 162 | 16.2
A_HUMAN UAC(1)(2059.734900) 1 813 649 647 0.0 31 8 7 947 947
019
Tablo Ek12. insan siitii glikoproteinlerine ait tespit edilen N-glikopeptitlerin géreceli bolluklari.
protein peptide glycan glycosylation expl exp2 avg. % | sd
regio % %

1 sp|P02788|TRFL_HUM | TAGWNVPIGTLRPFLN[1883]WTGPPEPI | dHex(1)Hex(5)HexNAc(4)(1768.639500) Asn156 75.64 | 76.43 | 76.03 | 0.40
AN EAAVAR

2 sp|P02788|TRFL_HUM | TAGWNVPIGTLRPFLN[2174]WTGPPEP! | dHex(1)Hex(5)HexNAc(4)NeuAc(1)(2059.7 | Asn156 2436 | 2357 | 2397 | 0.40
AN EAAVAR 34900)

1 sp|P02788|TRFL_HUM | TAGWNIPMGLLFN[1330]QTGSCK Hex(5)HexNAc(2)(1216.422800) Asn497 5.41 5.09 5.25 0.16
AN

2 sp|P02788|TRFL_HUM | TAGWNIPMGLLFN[1371]QTGSCK Hex(4)HexNAc(3)(1257.449400) Asn497 2.31 1.34 1.83 0.48
AN

3 sp|P02788|TRFL_HUM | TAGWNIPMGLLFN[1721]QTGSCK dHex(1)Hex(4)HexNAc(4)(1606.586600) Asn497 3.16 3.40 3.28 0.12
AN

4 sp|P02788|TRFL_HUM | TAGWNIPMGLLFN[1737]QTGSCK Hex(5)HexNAc(4)(1622.581600) Asn497 1228 | 11.76 | 12.02 | 0.26
AN

5 sp|P02788|TRFL_HUM | TAGWNIPMGLLFN[1883]QTGSCK dHex(1)Hex(5)HexNAc(4)(1768.639500) Asn497 50.37 | 5470 | 57.04 | 233
AN

6 sp|P02788|TRFL_HUM | TAGWNIPMGLLFN[2028]QTGSCK Hex(5)HexNAc(4)NeuAc(1)(1913.677000) | Asn497 2.90 3.61 3.26 0.36
AN

7 sp|P02788|TRFL_HUM TAGWNIPMGLLFN[2174]QTGSCK dHex(1)Hex(5)HexNAc(4)NeuAc(1)(2059.7 | Asn497 14.56 20.08 17.32 2.76
AN 34900)

1 sp|P02788|TRFL_HUM | N[2029]GSDCPDKFCLFQSETK dHex(2)Hex(5)HexNAc(4)(1914.697400) Asn642 61.98 | 6099 |61.48 | 0.49
AN

2 sp|P02788|TRFL_HUM | N[2174]GSDCPDKFCLFQSETK dHex(1)Hex(5)HexNAc(4)NeuAc(1)(2059.7 | Asn642 38.02 |[39.01 |3852 | 049
AN 34900)

1 sp|P01876[IGHAL_HU | LAGKPTHVN[1330]VSVVMAEVDGTCY Hex(5)HexNAc(2)(1216.422800) Asn340 36.57 | 3278 | 3467 | 1.90
MAN

2 sp|P01876[IGHAL_HU | LAGKPTHVN[1493]VSVVMAEVDGTCY Hex(6)HexNAc(2)(1378.475600) Asn340 1865 | 2159 | 2012 | 1.47
MAN

3 sp|P01876[IGHAL HU | LAGKPTHVN[1616]VSVVMAEVDGTCY Hex(3)HexNAc(5)(1501.555300) Asn340 5.41 5.33 5.37 0.04
MAN
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sp|PO1876|IGHAL_HU | LAGKPTHVN[1655]VSVWMAEVDGTCY | Hex(7)HexNAc(2)(1540.528500) Asn340 3.41 2.76 3.08 0.33
gﬁp/?gom?suGHAl_Hu LAGKPTHVN[1762]VSVWMAEVDGTCY | dHex(1)Hex(3)HexNAC(5)(1647.613200) Asn340 1559 | 1558 | 1559 | 0.00
gﬁp/?gom?suGHAl_Hu LAGKPTHVN[1778]VSVWMAEVDGTCY | Hex(4)HexNAc(5)(1663.608100) Asn340 5.87 6.05 5.96 0.09
gApTIL\l01876|IGHA1_HU LAGKPTHVN[1817]VSVWMAEVDGTCY | Hex(8)HexNAc(2)(1702.581300) Asn340 2.27 1.84 2.06 0.21
gpiP:01876|IGHA1_HU LAGKPTHVN[1924]VSVWMAEVDGTCY | dHex(1)Hex(4)HexNAC(5)(1809.666000) Asn340 1222 | 1407 | 13.15 | 0.92
sp|P01877[IGHA2_HU | LSLHRPALEDLLLGSEAN[1330]LTCTLT | Hex(5)HexNAc(2)(1216.422800) Asn131 712 8.25 7.69 0.56
QApTIL\|01877|IGHA2_HU (LBéLRHRPALEDLLLGSEAN[1493] LTCTLT | Hex(6)HexNAc(2)(1378.475600) Asn131 8.38 8.16 8.27 0.11
QApTIL\I01877|IGHA2_HU (LBéIL?HRPALEDLLLGSEAN[1616]LTCTLT Hex(3)HexNAc(5)(1501.555300) Asn131 58.84 | 55.78 | 57.31 | 1.53
gﬂpTIL\l01877|IGHA2_HU I(_%FHRPALEDLLLGSEAN[1655]LTCTLT Hex(7)HexNAc(2)(1540.528500) Asn13l 8.80 7.66 8.23 0.57
QApTIL\l01877|IGHA2_HU I(_BéI_RHRPALEDLLLGSEAN[1778]LTCTLT Hex(4)HexNAC(5)(1663.608100) Asn131 11.37 | 9.04 1021 | 1.16
QApTIL\|01877|IGHA2_HU (Lsél_RHRPALEDLLLGSEAN[1817]LTCTLT Hex(8)HexNAC(2)(1702.581300) Asn131 493 6.99 5.96 1.03
QApTIL\I01877|IGHA2_HU (LséfHRPALEDLLLGSEAN[1979]LTCTLT Hex(9)HexNAC(2)(1864.634100) Asn13l 0.55 411 2.33 1.78
MAN GLR

sp|PO1877|IGHA2_HU | TPLTAN[1152]ITK dHex(1)Hex(3)HexNAC(2)(1038.375100) Asn205 0.13 0.17 0.15 0.02
gﬂpTI?”\IOlS??HGHAZ_HU TPLTAN[1355]ITK dHex(1)Hex(3)HexNAC(3)(1241.454500) Asn205 0.25 0.21 0.23 0.02
QApTIL\|01877|IGHA2_HU TPLTAN[1616]ITK Hex(3)HexNAC(5)(1501.555300) Asn205 2.87 2.83 2.85 0.02
QApTIL\|01877|IGHA2_HU TPLTAN[1721]ITK dHex(1)Hex(4)HexNAC(4)(1606.586600) Asn205 1.41 2.56 1.99 0.57
gﬂpTI?”\IOlS??HGHAZ_HU TPLTAN[1762]ITK dHex(1)Hex(3)HexNAC(5)(1647.613200) Asn205 69.87 | 69.44 | 69.65 | 0.22
gﬂpTI?”\IOlS??HGHAZ_HU TPLTAN[1778]ITK Hex(4)HexNAc(5)(1663.608100) Asn205 1.09 1.15 112 0.03
QApTIL\I01877|IGHA2_HU TPLTAN[1883]ITK dHex(1)Hex(5)HexNAC(4)(1768.639500) Asn205 1.66 1.59 1.63 0.04
QApTIL\|01877|IGHA2_HU TPLTAN[1924]ITK dHex(1)Hex(4)HexNAC(5)(1809.666000) Asn205 1226 | 10.33 | 11.30 | 0.97

MAN
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9 sp|P01877|IGHA2_HU | TPLTAN[2012]ITK dHex(1)Hex(4)HexNAc(4)NeuAc(1)(1897.6 | Asn205 0.24 0.59 0.41 0.17
MAN 82100)
10 sp|P01877|IGHA2_HU TPLTAN[2086]ITK dHex(1)Hex(5)HexNAc(5)(1971.718800) Asn205 9.53 10.21 9.87 0.34
MAN
11 sp|P01877|IGHA2_HU TPLTAN[2174]ITK dHex(1)Hex(5)HexNAc(4)NeuAc(1)(2059.7 | Asn205 0.68 0.93 0.80 0.13
MAN 34900)
1 sp|P01591[IGJ_HUMA | IIVPLNNREN[1518]ISDPTSPLR dHex(1)Hex(4)HexNAc(3)(1403.507300) Asn71 9.75 8.74 9.24 0.50
N
2 sp|P01591[IGJ_HUMA | IIVPLNNREN[1534]ISDPTSPLR Hex(5)HexNACc(3)(1419.502200) Asn71 1.01 1.86 1.44 0.42
N
3 sp|P01591[IGJ_HUMA | IIVPLNNREN[1575]ISDPTSPLR Hex(4)HexNAc(4)(1460.528700) Asn71 1.95 1.93 1.94 0.01
N
4 sp|P01591[IGJ_HUMA | IIVPLNNREN[1680]ISDPTSPLR dHex(1)Hex(5)HexNAc(3)(1565.560100) Asn71 2230 | 19.66 | 2098 | 1.32
N
5 sp|P01591|IGJ_HUMA IIVPLNNREN[1737]ISDPTSPLR Hex(5)HexNAc(4)(1622.581600) Asn71 19.02 16.93 17.97 1.05
N
6 sp|P01591|IGJ_HUMA IIVPLNNREN[1762]ISDPTSPLR dHex(1)Hex(3)HexNAc(5)(1647.613200) Asn71 3.51 3.75 3.63 0.12
N
7 sp|P01591[IGJ_HUMA | IIVPLNNREN[1778]ISDPTSPLR Hex(4)HexNAc(5)(1663.608100) Asn71 17.05 | 17.84 | 17.45 | 0.39
N
8 sp|P01591[IGJ_HUMA | IIVPLNNREN[1924]ISDPTSPLR dHex(1)Hex(4)HexNAc(5)(1809.666000) Asn71 11.71 | 1188 | 11.79 | 0.08
N
9 sp|P01591[IGJ_HUMA | IIVPLNNREN[1971]ISDPTSPLR dHex(1)Hex(5)HexNAc(3)NeuAc(1)(1856.6 | Asn71 3.79 5.69 4.74 0.95
N 55500)
10 sp|P01591[IGJ_HUMA | IIVPLNNREN[2028]ISDPTSPLR Hex(5)HexNAc(4)NeuAc(1)(1913.677000) | Asn71 5.03 5.74 5.39 0.36
N
11 sp|P01591[IGJ_HUMA | IIVPLNNREN[2174]ISDPTSPLR dHex(1)Hex(5)HexNAc(4)NeuAc(1)(2059.7 | Asn71 4.86 5.99 5.43 0.56
N 34900)
Tablo Ek13. insan siitii glikoproteinlerine ait tespit edilen potansiyel O-glikopeptitlerin listesi.
Protein Sequence Mods Glycans PE |PE |[|Lo | S |z|Ob |Ca |p | Ob | Ca | Sc
(unformatted) P P g c S. Ic. p |s. lc. an
Name (variable) Pro | or m
2D | 1D | b] e m/ | m/ M M Ti
z z e | H H m
rr e
1 | >sp|P01876|IGHAL_HUMAN Ig alpha-1 | K.HYTNPSQDVTVPC[+58.00 | T18(OGlycan /1440000 56 |20 |13. |5 [4]14 [ 14 |4 |55 |56 |61
chain C region OS=Homo sapiens | 548]PVPST{+1460.52879}PPT | 1460.5288) OE | OE | 25 3 00. | 00. | . 99. | 00. | .0
GN=IGHA1 PE=1 SV=2 PSPSTPPTPSPSC[+58.00548 - - 6. 60 84 | 2 |39 |37 12
]C[+58.00548]HPR.L 14 | 12 5 3 8 6 |1 1 2
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2 >sp|P01876|IGHAL_HUMAN Ig alpha-1 | K.HYTNPSQDVTVPC[+58.00 | S17(OGlycan / | HexNAc(3)H | 5.4 | 1.9 | 11. | 4 14 (14 |6 |58 |58 | 58
chain C region OS=Homo sapiens | 548]PVPS{+291.09542}TPPT 291.0954); ex(2)Fuc(3); | OE | OE | 27 3 51. | 51. | . 01. | 02. | .0
GN=IGHA1 PE=1 SV=2 PSPSTPPT[+1371.51749]PSP | T29(OGlycan /1000100 - - 6. 12 |36 |3 |48 |45 | 84

SC[+58.00548]C[+58.00548]H | 1371.5175) 12 | 10 9 8 9 6 |8 5
PR.L

3 >sp|P01876|IGHAL_HUMAN Ig alpha-1 | K.HYTNPSQDVTVPC[+58.00 | S23(OGlycan /|{440000 95 (34 |11 |4 11 (11 |3 |55 |56 | 61
chain C region OS=Homo sapiens | 548]PVPSTPPTPS{+1460.528 | 1460.5288) OE |[OE |02 |5 20. | 20. | . 99. | 00. | .0
GN=IGHA1 PE=1 SV=2 79}PSTPPTPSPSC[+58.0054 - - 1. 68 |8 |7 |38 |37 |69

8]C[+58.00548]HPR.L 12 | 10 9 4 318 1 2

4 >sp|P01876|IGHAL_HUMAN Ig alpha-1 | K.HYTNPSQDVTVPC[+58.00 | S17(OGlycan / | HexNAc(2)H | 3.8 | 1.4 | 10. | 4 14 (14 |9 |55 |55 |59
chain C region OS=Homo sapiens | 548]PVPS{+291.09542}T[+11 291.0954); ex(2)Fuc(3); | OE | OE | 42 5 00. | 00. | . 98. [ 99. | .3
GN=IGHA1 PE=1 SV=2 68.43812]PPTPSPSTPPTPSP | T18(OGlycan /1000100 - - 0. 36 |59 |1 |42 |37 |18

SC[+58.00548]C[+58.00548]H | 1168.4381) 11 | 09 2 1 9 714 6 8
PR.L

5 >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.GPGTPAPTGLS[+730.2643 | S11(OGlycan / | HexNAc(2H | 44 | 1.6 | 11. | 4 12 (12 |1 |25 |25 | 80
like protein 2 OS=Homo sapiens | 9]JAPLSFIPR.H 730.2644) ex(2) OE | OE | 36 8 83. | 83. | . 66. | 66. | .7
GN=CHRDL2 PE=1 SV=1 - - 0. 63 | 63 |7 |27 |26 |27

12 | 10 5 9 7 9 6 2

6 >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.VLVHTSVS[+730.26439]PS | S8(OGlycan/730.2644) | HexNAc(2)H | 3.7 | 1.3 | 15. | 7 78 |78 |0 | 23 | 23 | 47
like protein 2 OS=Homo sapiens | PDNLR.R ex(2) OE |OE |44 | 4 43 | 43 | . 51. | 51. | .5
GN=CHRDL2 PE=1 SV=1 - - 6. 83 |83 (7 |13 |13 |19

16 | 14 9 7 1 4 |7 5 4

7 >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.VLVHTSVS{+146.05791}PS | S8(OGlycan / | HexNAc(2H | 6.8 | 24 | 11. | 5 83 |83 |2 |24 |24 |46
like protein 2 OS=Homo sapiens | [+730.26439]PDNLR.R 146.0579); ex(2);0010 | OE | OE | 17 2 30|30 . 97. 1 97. | .5
GN=CHRDL2 PE=1 SV=1 S10(OGlycan /100 - - 0. 70 |69 |0 |19 |19 |57

730.2644) 12 | 10 5 8 1 2 |8 3 5

8 >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.VLVHTS[+365.13220]VS{+3 | S6(OGlycan /| HexNAc(1)H | 9.3 | 3.3 | 11. | 5 62 |62 [0 |25 |25 |43
like protein 2 OS=Homo sapiens | 65.13220}PSPDNLRR.F 365.1322); S8(OGlycan | ex(1);1100 | OE | OE | 03 1 75|75 |. 07. | 07. | .2
GN=CHRDL2 PE=1 SV=1 / 365.1322) 00 - - 0. 64 | 64 |7 |23 |23 |07

12 | 10 7 9 4 518 6 8

9 >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.VLVHTSVS[+1095.39659]P | S8(OGlycan /| HexNAc(3)H | 1.0 | 36 | 11 | 4 90 |90 |0 |27 |27 |45
like protein 2 OS=Homo sapiens | SPDNLR.R 1095.3966) ex(3) OE | OE 7 6.0 | 6.0 | . 16. | 16. | .8
GN=CHRDL2 PE=1 SV=1 - - 9. 94 |93 (4 |26 |26 |74

11 | 10 9 2 8 8 7

10 | >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.VLVHT[+730.26439]SVSPS | T5(OGlycan/730.2644) | HexNAc(2)H | 1.4 | 49 | 10. | 4 78 | 78 |- | 23 |23 |47
like protein 2 OS=Homo sapiens | PDNLR.R ex(2) OE | OE | 87 8 43143 |0 |51 |51 |1
GN=CHRDL2 PE=1 SV=1 - - 3. 82 |83 |. 13 |13 | 72

11 | 10 4 7 1 513 5 4
8

11 | >sp|Q6WN34|CRDL2_HUMAN  Chordin- | R.VLVHTSVSPS[+730.26439] | S10(OGlycan / | HexNAc(2H | 40 | 1.4 | 10. | 4 83 |83 |0 |25 |25 |43
like protein 2 OS=Homo sapiens | PDNLRR.F 730.2644) ex(2) OE | OE | 39 3 6.4 | 64 | . 07. | 07. | .2
GN=CHRDL2 PE=1 SV=1 - - 8. 17 |16 |5 |23 | 23 | 06

11 | 09 7 3 8 4 |7 6 4

12 | >sp|P22897|MRC1_HUMAN Macrophage | R.SDPSLTNPPAT[+365.1322 | T11(OGlycan /| HexNAc(1)H | 1.7 | 59 | 10. | 5 90 |90 (3 |27 |27 |70
mannose receptor 1 OS=Homo sapiens | 0]IQT{+365.13220}DGFVK.Y 365.1322); ex(1); 1100 | OE | OE | 78 2 6.7 | 6.7 | . 18. | 18. | .0
GN=MRC1 PE=1 SV=1 T14(OGlycan /100 - - 9. 61 |58 |3 |27 |26 |81

365.1322) 11 | 10 2 7 7 111 2 7
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13 | >sp|P22897|MRC1_HUMAN Macrophage | R.SDPSLTNPPAT[+511.1901 | T11(OGlycan /| HexNAc(1)H [ 2.4 [ 86 [ 10. | 5 95 |95 |- [28 [28 |69
mannose receptor 1 OS=Homo sapiens | 0]IQT{+365.13220}DGFVK.Y 511.1901); ex(1)Fuc(l); | OE | OE | 62 4 54 |54 |1 |64 |64 | .2
GN=MRC1 PE=1 SV=1 T14(OGlycan /1110000 - - 5. 43 | 44 | . |31 |31 |88

365.1322) 11 | 10 9 7 7 0|7 9 5
1

14 | >sp|P22897|MRC1_HUMAN Macrophage | K.RS[+365.13220]DEIPAT{+3 | S2(OGlycan / | HexNAc(1)H | 5.4 | 1.9 | 17. | 8 83 |83 |0 |24 |24 |48
mannose receptor 1 OS=Homo sapiens | 65.13220}EPPQLPGR.C 365.1322); T8(OGlycan/ | ex(1);1100 | OE | OE | 27 0 1.7 | 1.7 | . 93. 193. | .2
GN=MRC1 PE=1 SV=1 365.1322) 00 - - 6. 29 29 0 | 17 17 25

18 | 16 1 1 1 4 |3 3 4

15 | >sp|P22897|[MRC1_HUMAN Macrophage | K.RSDEIPAT[+876.32230]EP | T8(OGlycan /876.3223) | HexNAc(2H | 48 | 1.7 | 11. | 5 88 |88 |1 |26 |26 |47
mannose receptor 1 OS=Homo sapiens | PQLPGR.C ex(2)Fuc(1) OE | OE | 32 5 04 |04 |. 39. [ 39. | .7
GN=MRC1 PE=1 SV=1 - - 8. 16 (15 |7 |23 |23 |27

12 | 10 3 5 115 1 4

16 | >sp|P22897|[MRC1_HUMAN Macrophage | K.RS{+365.13220}DEIPATEP | S2(OGlycan/365.1322) [ 110000 23 (8410 |4 71 |71 |- |21 |21 |51
mannose receptor 1 OS=Homo sapiens | PQLPGR.C OE | OE | 63 1 00|00 |0 |28 |28 |.2
GN=MRC1 PE=1 SV=1 - - 7. 18 18 . 04 | 04 16

11 | 10 6 3 3 0 3
7

17 | >sp|P22897|MRC1_HUMAN Macrophage | R.SDEIPAT[+730.26439]EPP T7(OGlycan/730.2644) | HexNAc(2H | 6.4 | 2.3 | 16. | 7 77 77 1|23 23 55
mannose receptor 1 OS=Homo sapiens | QLPGR.C ex(2) OE | OE | 19 6 9.6 | 96 | . 37. | 37. | .7
GN=MRC1 PE=1 SV=1 - - 0. 9% |95 |3 |07 |07 |19

17 | 15 3 4 4 1[5 2 5

18 | >sp|P22897|MRC1_HUMAN Macrophage | R.S{+511.19011}DEIPAT[+36 | S1(OGlycan / | HexNAc(1)H | 5.9 | 2.1 | 15. | 7 82 |82 (2 |24 |24 |55
mannose receptor 1 OS=Homo sapiens | 5.13220]EPPQLPGR.C 511.1901); T7(OGlycan/ | ex(1);1110 | OE | OE | 23 3 83|83 . 83. 183 |.0
GN=MRC1 PE=1 SV=1 365.1322) 00 - - 0. 83 81 7 |13 12 26

16 | 14 9 6 3 116 9 4

19 | >sp|P22897|MRC1_HUMAN Macrophage | R.SDEIPAT{+365.13220}EPP | T7(OGlycan/365.1322) | 110000 27 |95 |14. | 6 98 |98 |2 (19 |19 |59
mannose receptor 1 OS=Homo sapiens | QLPGR.C OE | OE | 58 8 64 | 64 |. 71. | 71. | .6
GN=MRC1 PE=1 SV=1 - - 4. 76 73 7 |94 |93 19

15 | 14 7 3 315 9 6

20 | >sp|P22897|MRC1_HUMAN Macrophage | R.S[+365.13220]DEIPAT{+36 S1(OGlycan / | HexNAc(1)H | 2.7 | 95 | 13. | 6 11 |11 |2 | 23 | 23 | 55
mannose receptor 1 OS=Homo sapiens | 5.13220}EPPQLPGR.C 365.1322); T7(OGlycan/ | ex(1); 1100 | OE | OE | 58 3 69. | 69. | . 37. 1 37. | .5
GN=MRC1 PE=1 SV=1 365.1322) 00 - - 2. 04 03 8 | 07 07 00

14 | 13 8 3 9 8 | 8 2 1
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Tablo Ek14. inek siitii iizerine gergeklestirilen glikoproteomik analizler sonucu tespit edilen deamide olmus peptitlerin listesi.

Proteins Localiza | Score Number Positi | Deamidation (N) Probabilities Char | Mas
tion for of on in ge S
prob localiza | Deamida | pepti erro
tion tion (N) de r
(pp
m]
1 P00711;sp|PO0711|LALBA_BOVIN 1.00 51.61 1;2;3 12 DDQN(1)PHSSN(1)ICN(1)ISCDK 3 -
0.21
2 Q1RMK2 1.00 84.21 2 2 FN(1)N(1)STVSSER 2 -
1.06
3 Q1RMK2 1.00 43.25 1 3 HLN(1)DTFSAR 2 -
2.54
4 Q1RMK2 1.00 127.71 1 9 STGKPTLYN(1)VSLVLSDTASTCY 2 -
0.52
5 sp|A0INP2|SG1D_BOVIN 1.00 75.29 1 4 ILLN(1)CTVTDVK 2 1.10
6 sp|P01030|CO4_BOVIN 1.00 73.99 1 3 GLN(1)VTLSSLGR 2 -
0.04
7 sp|P01030|CO4_BOVIN 1.00 77.68 1 2 LN(1)ISTDDLPGLR 2 0.50
8 sp|P02702|FOLR1_BOVIN 1.00 63.28 1 3 GWN(1)WTSGYNQCPVK 2 0.55
9 sp|P02702|FOLR1_BOVIN 1.00 51.93 1 7 NACCSVN(1)TSIEAHK 2 -
0.73
10 sp|P08037|B4GT1_BOVIN 1.00 77.06 1 10 GVAPPPPLQN(1)SSKPR 2 -
1.03
11 sp|P11151|LIPL_BOVIN 1.00 62.57 1;2 26 TPEDTAEDTCHLIPGVTESVAN(1)CHF | 5 0.31
N(1)HSSK
12 sp|P12763|FETUA_BOVIN 1.00 52.69 1 12 LCPDCPLLAPLN(1)DSR 2 0.92
13 sp|P17690|APOH_BOVIN 1.00 41.64 1 10 VCPFAGILEN(1)GTVR 3 -
0.58
14 sp|P17697|CLUS_BOVIN 1.00 93.37 1 3 MLN(1)TSALLK 2 -
0.96
15 sp|P18892|BT1A1_BOVIN 1.00 61.96 1 4 LSPN(1)VSAK 2 0.16
16 sp|P21214|TGFB2_BOVIN 1.00 40.43 1 23 LTSPPEDYPEPEEVPPEVISIYN(1)STR | 3 0.93
17 sp|P26201|CD36_BOVIN 1.00 73.02 1;2 11 HN(1)YIVPILWLN(1)ETGTIGDEK 2 3.57
18 sp|P26201|CD36_BOVIN 1.00 41.69 1 1 N(1)CTLYGVLDIGK 2 -
0.10
19 sp|P26201|CD36_BOVIN 1.00 53.87 1;2 16 QFWIFDVQN(1)PDEVTVN(1)SSK 1.37
20 sp|P26779|SAP_BOVIN 1.00 48.11 1 2 TN(1)STFVEALVDHAK -
0.27
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21 sp|P34955|A1AT_BOVIN 1.00 88.56 1 5 GLGFN(1)LTELAEAEIHK 3 0.04

22 sp|P41361|ANT3_BOVIN 1.00 47.20 1 9 LTIN(0.001)QWISN(0.999)KTEGR 3 -
0.30
23 sp|P80025|PERL_BOVIN 1.00 77.63 1 6 DTTLTN(1)VTDPSLDLTALSWEVGCG 3 241

APVPLVK

24 sp|P80025|PERL_BOVIN 1.00 182.71 1 9 KPSPCEFIN(1)TTAR 2 0.11

25 sp|P80195|GLCM1_BOVIN 1.00 138.28 1 1 N(1)ATLGSEETTEHTPSDASTTEGK 3 -
0.60

26 sp|P80209|CATD_BOVIN 1.00 40.35 1 7 GSLMFHN(1)VTR 2 -
0.42

27 sp|P81265|PIGR_BOVIN 1.00 51.53 1,2 2 AN(1)LTN(1)FPESGTFVVDISHLTHK 4 -
1.92

28 | sp|P81265|PIGR_BOVIN 1.00 88.50 1 1 N(1)VTAWLGEPLK 2 -
1.52
29 | sp|Q28194]|Q28194 BOVIN 1.00 52.56 1 3 VVN(1)STTGPGEHLR 3 1.49

30 | sp|Q3KUS7|Q3KUS7_BOVIN 1.00 81.87 1 5 AAYYN(1)LSDEISFR 2 -
0.99
31 | sp|Q3SZV7|Q3KUS7_BOVIN 1.00 91.94 1 9 FDPVTGEVN(1)STYPR 0.98

32 sp|Q95121|PEDF_BOVIN 1.00 61.35 4 VTQN(1)LTLIEESLTSEFIHDIDR -
1.76
33 sSp|QIMZ06|FGFP1_BOVIN 1.00 67.03 1 3 LVN(1)STLIR 2 0.13
34 | sp|Q9TTEL|SPA31_BOVIN 1.00 62.00 1 2 FN(1)LTEIQEK 2 1.08
35 | tr/ASD9E9|ASD9E9 BOVIN 1.00 63.28 2 8 SLLN(1)GAFN(1)YTTR 2 0.38

36 | tr|C7FEO1|C7FEO1_BOVIN;tr|B9VPZ5|B9VPZ5_BOVIN;sp|P24627|TRFL_BO | 1.00 55.78 3 22 CLAEDVGDVAFVKN(1)DTVWEN(1)TN | 3 -
VIN;tr|Q6LBN7|Q6LBN7_BOVIN (1)GESTADWAK 0.21

37 | tr/Q3zCL0|Q3ZCLO_BOVIN 1.00 91.94 1;2;3 4 MQWN(1)TTAAANAQNWANK 2 -
0.80

Tablo Ek15. inek siitii glikoproteinlerine ait tespit edilen N-glikopeptitlerin listesi.

Protein Modified Peptide Observed Modifications Glycos | Char | Rete | Obse | Calcu | Delta | Expec | Prote | Prote

ylation ge ntion | rved lated Mass | tation in in

Regio M/Zz M/z Start | End
1 sp|AOJNP2|SG1D_BOVIN | ILLN[1965]CTVTDVK dHex(1)Hex(3)HexNAc(6)(1850.69 | Asn87 2 2000. | 1130. | 1130. | 0.000 | 5.92E- | 51 59
2600) 114 501 502 3 05
2 Sp|AOJNP2|SG1D_BOVIN | ILLN[1413]CTVTDVK Hex(3)HexNAc(4)(1298.475900) Asn87 | 3 4501. | 1023. | 1023. | - 0.0085 | 467 478
349 452 449 0.003 | 31
0
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3 sp|AOJNP2|SG1D_BOVIN | ILLN[1819]CTVTDVK Hex(3)HexNAC(6)(1704.634700) Asn87 1997. | 1232. | 1232. | 0.000 | 0.0044 | 51 59
309 | 041 | o041 0 87
4 sp|AOJNP2|SG1D_BOVIN | ILLN[1371]CTVTDVK Hex(4)HexNAC(3)(1257.449400) Asn87 5572. | 1070. | 1070. | - 1.08E- | 81 103
372 | 237 | 236 0.000 | 07
9
5 sp|AOJNP2|SG1D_BOVIN | ILLN[1575]CTVTDVK Hex(4)HexNAC(4)(1460.528700) Asn87 1991. | 889.3 | 889.3 | - 0.0123 | 51 59
015 | 904 | 898 0.000 | 45
6
6 sp|AOJNP2|SG1D_BOVIN | ILLN[1778]CTVTDVK Hex(4)HexNAC(5)(1663.608100) Asn87 5165. | 1068. | 1068. | - 0.0923 | 320 | 332
673 | 466 | 465 0.000 | 1
6
7 sp|AOJNP2|SG1D_BOVIN | ILLN[1330]CTVTDVK Hex(5)HexNAC(2)(1216.422800) Asn87 4747. | 1026. | 1026. | - 497E- | 467 | 478
404 | 795 | 793 0.001 | 06
5
8 splAOJNP2|SG1D_BOVIN | ILLN[1534]CTVTDVK Hex(5)HexNAC(3)(1419.502200) Asn87 3901. | 1042. | 1042. | 0.001 | 0.0016 | 83 94
868 | 8 802 2 06
9 sp|AOJNP2|SG1D_BOVIN | ILLN[1737]CTVTDVK Hex(5)HexNAC(4)(1622.581600) Asn87 1972. | 1109. | 1109. | 0.000 | 4.70E- | 51 59
15 988 | 988 1 05
10 sp|AOJNP2|SG1D_BOVIN | ILLN[1493]CTVTDVK Hex(6)HexNAC(2)(1378.475600) Asn87 4646. | 974.7 | 9747 | - 0.0203 | 467 | 478
175 | 679 | 635 0.004 | 24
4
11 sp|AOJNP2|SG1D_BOVIN | ILLN[1696]CTVTDVK Hex(6)HexNAC(3)(1581.555000) Asn87 1974. | 1211. | 1211. | 0.000 | 0.0015 | 51 59
04 527 | 528 6 43
12 SplAOJNP2|SG1D_BOVIN | ILLN[1655]CTVTDVK Hex(7)HexNAC(2)(1540.528500) Asn87 4778. | 9454 | 9454 | - 0.0005 | 467 | 478
887 | 256 | 247 0.000 | 17
9
13 splAOJNP2|SG1D_BOVIN | ILLN[1817]CTVTDVK Hex(8)HexNAC(2)(1702.581300) Asn87 5584. | 1009. | 1009. | 0.000 | 0.0001 | 81 103
414 |21 21 0 26
14 sp|P18892|BT1A1_BOVIN | LSPN[1559]VSAK dHex(1)Hex(3)HexNAC(4)(1444.53 | Asn55 1977. | 875.7 | 875.7 | - 6.35E- | 51 59
3800) 486 | 144 | 142 0.000 | 05
2
15 sp|P18892|BT1A1_BOVIN | LSPN[1762]VSAK dHex(1)Hex(3)HexNAC(5)(1647.61 | Asn55 2460. | 1043. | 1043. | 0.001 | 0.0010 | 94 117
3200) 061 | 933 | 934 0 3
16 sp|P18892|BT1A1_BOVIN | LSPN[1965]VSAK dHex(1)Hex(3)HexNAC(6)(1850.69 | Asn55 5158. | 1054. | 1054. | - 2.61E- | 320 | 332
2600) 03 79 79 0.000 | 05
7
17 sp|P18892|BT1A1_BOVIN | LSPN[1518]VSAK dHex(1)Hex(4)HexNAC(3)(1403.50 | Asn55 4722. | 1013. | 1013. | - 0.0937 | 467 | 478
7300) 735 |12 118 0.001 | 56
6
18 sp|P18892|BT1A1_BOVIN | LSPN[1721]VSAK dHex(1)Hex(4)HexNAC(4)(1606.58 | Asn55 5579. | 1049. | 1049. | 0.000 | 2.21E- | 81 103
6600) 204 | 723 | 723 1 05
19 sp|P18892|BT1A1_BOVIN | LSPN[1924]VSAK dHex(1)Hex(4)HexNAC(5)(1809.66 | Asn55 1965. | 862.0 | 862.0 | 0.000 | 0.0115 | 51 59
6000) 258 | 384 | 387 3 15
20 sp|P18892|BT1AL_BOVIN | LSPN[1883]VSAK dHex(1)Hex(5)HexNAc(4)(1768.63 | Asns5 2471. | 1033. | 1033. | 0.000 | 0.0173 | 94 117
9500) 801 | 677 | 677 7 38
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21 sp|P18892|BT1A1_BOVIN | LSPN[2174]VSAK dHex(1)Hex(5)HexNAC(4)NeuAc(l) | Asn55 5188. | 1041. | 1041. | - 1.00E- | 320 | 332
(2059.734900) 899 | 115 | 114 0.001 | 06
4
22 sp|P18892|BT1A1_BOVIN | LSPN[1413]VSAK Hex(3)HexNAC(4)(1298.475900) Asn55 4770. | 999.4 | 999.4 | - 3.80E- | 467 | 478
692 | 426 | 423 0.000 | 08
3
23 sp|P18892|BT1A1_BOVIN | LSPN[1819]VSAK Hex(3)HexNAC(6)(1704.634700) Asn55 2969. | 1106. | 1106. | - 0.0006 | 94 117
228 | 452 | 451 0.000 | 38
9
24 sp|P18892|BT1A1_BOVIN | LSPN[1371]VSAK Hex(4)HexNAC(3)(1257.449400) Asn55 2531. | 959.0 | 959.0 | - 0.0016 | 51 59
129 | 713 | 705 0.000 | 74
8
25 sp|P18892|BT1A1_BOVIN | LSPN[1575]VSAK Hex(4)HexNAC(4)(1460.528700) Asn55 5174. | 1027. | 1027. | - 0.0012 | 320 | 332
845 | 44 438 0.001 | 99
6
26 sp|P18892|BT1AL_BOVIN | LSPN[1534]VSAK Hex(5)HexNAC(3)(1419.502200) Asn55 5195. | 1006. | 1006. | - 7.41E- | 198 | 213
531 | 782 | 782 0.000 | 06
1
27 sp|P18892|BT1A1_BOVIN | LSPN[1737]VSAK Hex(5)HexNAC(4)(1622.581600) Asnb5 4859. | 8427 | 842.7 | 0.000 | 0.0079 | 467 | 478
535 | 205 | 211 6 48
28 sp|P24627|TRFL_BOVIN | ADRDQYELLCLN[1493]N | Hex(6)HexNAc(2)(1378.475600) Asn252 5504. | 1033. | 1033. | 0.000 | 4.11E- | 81 103
SR 961 | 722 | 722 0 05
29 sp|P24627|TRFL_BOVIN | ADRDQYELLCLN[1655]N | Hex(7)HexNAc(2)(1540.528500) Asn252 5132. | 1142. | 1142. | - 0.0005 | 198 | 213
SR 054 | 169 | 168 0.000 | 8
7
30 sp|P24627|TRFL_BOVIN | ADRDQYELLCLN[1817]N | Hex(8)HexNAc(2)(1702.581300) Asn252 3963. | 1267. | 1267. | - 0.0001 | 83 94
SR 348 | 079 | 077 0.001 | 61
8
31 sp|P24627|TRFL_BOVIN | ADRDQYELLCLN[1979]N | Hex(9)HexNAc(2)(1864.634100) Asn252 1955. | 1138. | 1138. | 0.000 | 0.0011 | 51 59
SR 904 | 499 | 499 0 16
32 sp|P24627|TRFL_BOVIN | DQYELLCLN[1493]NSR Hex(6)HexNAC(2)(1378.475600) Asn252 1976. | 840.7 | 840.7 | - 0.0071 | 51 59
048 | 042 | 037 0.000 | 33
5
33 sp|P24627|TRFL_BOVIN | DQYELLCLN[1655]NSR Hex(7)HexNAC(2)(1540.528500) Asn252 4788. | 978.1 | 978.1 | - 1.76E- | 467 | 478
653 | 084 | 074 0.001 | 07
0
34 sp|P24627|TRFL_BOVIN | DQYELLCLN[1817]NSR Hex(8)HexNAC(2)(1702.581300) Asn252 5620. | 972.6 | 972.6 | - 7.08E- | 81 103
839 | 957 | 952 0.000 | 05
5
35 sp|P24627|TRFL_BOVIN | DQYELLCLN[1979]NSR Hex(9)HexNAC(2)(1864.634100) Asn252 3919. | 912.7 | 912.7 | - 0.0043 | 83 94
347 | 486 | 47 0.001 | 73
6
36 sp|P24627|TRFL_BOVIN | ETTVFENLPEKADRDQYE | Hex(6)HexNAc(2)(1378.475600) Asn252 3907. | 1490. | 1490. | 0.001 | 0.0005 | 83 94
LLCLN[1493]NSR 485 | 669 | 67 4 79
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37 sp|P24627|TRFL_BOVIN | ETTVFENLPEKADRDQYE | Hex(7)HexNAc(2)(1540.528500) Asn252 1962. | 1036. | 1036. | - 0.0111 | 51 59
LLCLN[1655]NSR 407 | 963 | 959 0.003 | 11
8
38 sp|P24627|TRFL_BOVIN | ETTVFENLPEKADRDQYE | Hex(8)HexNAc(2)(1702.581300) Asn252 2004. | 1188. | 1188. | - 0.0074 | 152 | 160
LLCLN[1817]NSR 875 | 551 | 549 0.001 | 77
7
39 sp|P24627|TRFL_BOVIN | ETTVFENLPEKADRDQYE | Hex(9)HexNAc(2)(1864.634100) Asn252 5151. | 1060. | 1060. | - 0.0053 | 198 | 213
LLCLN[1979]NSR 716 | 803 | 799 0.003 | 43
4
40 sp|P26201|CD36_BOVIN | N[1965]CTLYGVLDIGK dHex(1)Hex(3)HexNAC(6)(1850.69 | Asn321 4754. | 964.4 | 964.4 | - 0.0003 | 467 | 478
2600) 956 | 323 | 319 0.000 | 76
4
a1 sp|P26201|CD36_BOVIN | N[1924]CTLYGVLDIGK dHex(1)Hex(4)HexNAC(5)(1809.66 | Asn321 2878. | 1066. | 1066. | - 0.0032 | 152 | 160
6000) 361 | 497 | 496 0.001 | 47
1
42 sp|P26201|CD36_BOVIN | N[1883]CTLYGVLDIGK dHex(1)Hex(5)HexNAC(4)(1768.63 | Asn321 3934. | 1246. | 1246. | - 0.0001 | 83 94
9500) 287 | 564 | 564 0.000 | 36
4
43 sp|P26201|CD36_BOVIN | N[1842]CTLYGVLDIGK dHex(1)Hex(6)HexNAC(3)(1727.61 | Asn321 2869. | 913.0 | 913.0 | 0.000 | 7.06E- | 349 | 362
2900) 593 | 628 | 633 5 07
44 sp|P26201|CD36_BOVIN | N[1819]CTLYGVLDIGK Hex(3)HexNAC(6)(1704.634700) Asn321 4192. | 1046. | 1046. | 0.000 | 6.03E- | 61 78
858 | 106 | 106 2 07
45 sp|P26201|CD36_BOVIN | N[1575]CTLYGVLDIGK Hex(4)HexNAC(4)(1460.528700) Asn321 5218. | 924.7 | 924.7 | - 0.0006 | 320 | 332
283 | 351 | 348 0.000 | 3
3
16 sp|P26201|CD36_BOVIN | N[1534]CTLYGVLDIGK Hex(5)HexNAC(3)(1419.502200) Asn321 3928. | 1348. | 1348. | - 0.0002 | 83 94
636 | 104 | 104 0.000 | 46
1
a7 sp|P26201|CD36_BOVIN | N[1737]CTLYGVLDIGK Hex(5)HexNAC(4)(1622.581600) Asn321 1944. | 1117. | 1117. | 0.000 | 0.0009 | 51 59
373 | 985 | 986 5 51
48 sp|P26201|CD36_BOVIN | N[1696]CTLYGVLDIGK Hex(6)HexNAC(3)(1581.555000) Asn321 5616. | 1013. | 1013. | - 0.0012 | 81 103
03 209 | 208 0.000 | 19
3
49 sp|P26201|CD36_BOVIN | HNYIVPILWLN[1817]ETG | Hex(8)HexNAc(2)(1702.581300) Asndl7 3893. | 1449. | 1449. | - 1.88E- | 83 94
TIGDEK 401 | 644 | 643 0.000 | 09
6
50 sp|P26201|CD36_BOVIN | HNYIVPILWLN[1979]ETG | Hex(9)HexNAc(2)(1864.634100) Asndl7 1948. | 813.3 | 813.3 | 0.000 | 0.0020 | 51 59
TIGDEK 649 | 526 | 527 1 61
51 sp|P26201|CD36_BOVIN | HNYIVPILWLN[1979]ETG | Hex(9)HexNAC(2)(1864.634100) Asndl7 2858. | 846.7 | 846.7 | 0.000 | 0.0205 | 152 | 160
TIGDEKAEMFR 286 | 186 | 194 8 59
52 sp|P80025|PERL_BOVIN | IVGYLDEEGVLDQN[1413] | Hex(3)HexNAC(4)(1298.475900) Asn212 5189. | 992.4 | 992.4 | - 0.0066 | 320 | 332
R 361 | 303 |28 0.002 | 76
3
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53 sp|P80025|PERL_BOVIN | IVGYLDEEGVLDQN[1819] | Hex(3)HexNAC(6)(1704.634700) Asn212 4790. | 950.7 | 950.7 | - 7.48E- | 467 | 478
R 312 | 571 | 564 0.000 | 10
7
54 sp|P80025|PERL_BOVIN | IVGYLDEEGVLDQN[1575] | Hex(4)HexNAc(4)(1460.528700) Asn212 4179. | 1082. | 1082. | 0.001 | 0.0010 | 240 | 255
R 671 | 454 | 456 3 73
55 sp|P80025|PERL_BOVIN | KPSPCEFIN[1330]TTAR | Hex(5)HexNAc(2)(1216.422800) Asn358 5109. | 968.4 | 968.4 | - 1.10E- | 243 | 255
311 | 019 | 004 0.001 | 05
5
56 sp|P80025|PERL_BOVIN | KPSPCEFIN[1493]TTAR | Hex(6)HexNAc(2)(1378.475600) Asn358 3726. | 1327. | 1327. | - 0.0007 | 220 | 232
801 | 596 | 594 0.001 | 21
6
57 sp|P80025|PERL_BOVIN | KPSPCEFIN[1655]TTAR | Hex(7)HexNAC(2)(1540.528500) Asn358 3885. | 1327. | 1327. | 0.002 | 0.0013 | 83 94
711 | 588 |59 3 08
58 sp|P80195|GLCM1_BOVI | N[1924]ATLGSEETTEHTP | dHex(1)Hex(4)HexNAc(5)(1809.66 | Asn9s 2834. | 967.0 | 967.0 | - 8.74E- | 349 | 362
N SDASTTEGK 6000) 498 | 817 | 809 0.000 | 08
8
59 sp|P80195|GLCM1_BOVI | N[1883]ATLGSEETTEHTP | dHex(1)Hex(5)HexNAc(4)(1768.63 | Asn9s 2866. | 1147. | 1147. | 0.000 | 3.52E- | 152 | 160
N SDASTTEGK 9500) 015|522 | 523 1 06
60 sp|P80195|GLCM1_BOVI | N[2174]JATLGSEETTEHTP | dHex(1)Hex(5)HexNAc(4)NeuAc(l) | Asn9s 4165. | 1100. | 1100. | 0.001 | 0.0001 | 61 78
N SDASTTEGK (2059.734900) 308 | 122 | 124 7 27
61 sp|P81265|PIGR_BOVIN | AN[1575]LTNFPESGTFVV | Hex(4)HexNAc(4)(1460.528700) Asn83 5051. | 1076. | 1076. | - 2.69E- | 243 | 255
DISHLTHK 7 436 | 436 0.000 | 09
6
62 sp|P81265[PIGR_BOVIN | AN[1721]LTNFPESGTFVV | dHex(1)Hex(4)HexNAC(4)(1606.58 | Asn83 4163. | 1136. | 1136. | - 6.19E- | 240 | 255
DISHLTHK 6600) 081 | 474 | 473 0.000 | 12
8
63 sp|P81265|PIGR_BOVIN | AN[1737]LTNFPESGTFVV | Hex(5)HexNAc(4)(1622.581600) Asn83 3669. | 993.4 | 993.4 | - 247E- | 220 | 232
DISHLTHK 587 | 339 | 338 0.000 | 10
1
64 sp|P81265|PIGR_BOVIN | AN[1778]LTNFPESGTFVV | Hex(4)HexNAc(5)(1663.608100) Asn83 3431, | 1122. | 1122. | - 0.0003 | 216 | 232
DISHLTHK 015 | 493 | 492 0.001 | 09
2
65 sp|P81265|PIGR_BOVIN | AN[1819]LTNFPESGTFVV | Hex(3)HexNAC(6)(1704.634700) Asn83 3861. | 1408. | 1408. | - 0.0178 | 83 94
DISHLTHK 318 | 618 | 617 0.001 | 96
3
66 sp|P81265|PIGR_BOVIN | AN[1883]LTNFPESGTFVV | dHex(1)Hex(5)HexNAC(4)(1768.63 | Asn83 5452. | 1174. | 1174. | - 141E- | 229 | 255
DISHLTHK 9500) 203 | 516 | 515 0.001 | 06
0
67 sp|P81265[PIGR_BOVIN | AN[1924]LTNFPESGTFVV | dHex(1)Hex(4)HexNAC(5)(1809.66 | Asns3 2836. | 1021. | 1021. | 0.000 | 0.0038 | 349 | 362
DISHLTHK 6000) 684 | 099 | 099 0 57
68 sp|P81265[PIGR_BOVIN | AN[1965]LTNFPESGTFVV | dHex(1)Hex(3)HexNAC(6)(1850.69 | Asns3 3897. | 953.0 | 953.0 | 0.000 | 0.0001 | 83 94
DISHLTHK 2600) 909 | 882 | 891 9 46
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69 sp|P81265|PIGR_BOVIN | N[1413]VTAWLGEPLK Hex(3)HexNAC(4)(1298.475900) Asn468 3686. | 1408. | 1408. | - 0.0015 | 220 | 232
854 | 621 | 621 0.000 | 7
6
70 sp|P81265|PIGR_BOVIN | N[1493]VTAWLGEPLK Hex(6)HexNAC(2)(1378.475600) Asn468 4142. | 1208. | 1208. | - 2.44E- | 61 78
429 |16 159 0.001 | 08
2
71 sp|P81265|PIGR_BOVIN | N[1575]VTAWLGEPLK Hex(4)HexNAC(4)(1460.528700) Asn468 5442. | 1215. | 1215. | - 6.51E- | 229 | 255
375 | 03 029 0.001 | 09
0
72 sp|P81265|PIGR_BOVIN | N[1696]VTAWLGEPLK Hex(6)HexNAC(3)(1581.555000) Asn468 4124. | 1244. | 1244. | 0.000 | 1.25E- | 240 | 255
229 | 508 | 508 2 09
73 sp|P81265[PIGR_BOVIN | N[1721]VTAWLGEPLK dHex(1)Hex(4)HexNAC(4)(1606.58 | Asn468 4758. | 1004. | 1004. | 0.000 | 1.36E- | 467 | 478
6600) 868 | 774 | 774 0 05
74 sp|P81265|PIGR_BOVIN | N[1737]VTAWLGEPLK Hex(5)HexNAC(4)(1622.581600) Asn468 3847. | 1489. | 1489. | 0.000 | 4.39E- | 83 94
606 | 643 | 643 2 10
75 sp|P81265|PIGR_BOVIN | N[1778]VTAWLGEPLK Hex(4)HexNAC(5)(1663.608100) Asn468 6521. | 1338. | 1338. | - 9.89E- | 406 | 426
078 | 931 | 929 0.001 | 05
8
76 sp|P81265|PIGR_BOVIN | N[1809]VTAWLGEPLK dHex(1)Hex(4)HexNAC(3)NeuAc(l) | Asn46s 5201. | 978.7 | 978.7 | - 0.0006 | 320 | 332
(1694.602700) 515 | 559 | 525 0.003 | 37
4
77 sp|P81265|PIGR_BOVIN | N[1819]VTAWLGEPLK Hex(3)HexNAC(6)(1704.634700) Asn468 4151, | 1190. | 1190. | - 2.93E- | 240 | 255
944 | 491 | 491 0.000 | 11
7
78 sp|P81265|PIGR_BOVIN | N[1883]VTAWLGEPLK dHex(1)Hex(5)HexNAC(4)(1768.63 | Asn468 3428. | 1068. | 1068. | - 0.0016 | 216 | 232
9500) 077 | 475 | 475 0.000 | 27
6
79 sp|P81265|PIGR_BOVIN | N[1899]VTAWLGEPLK Hex(6)HexNAC(4)(1784.634400) Asn468 5028. | 1130. | 1130. | - 1.33E- | 243 | 255
573 | 454 | 453 0.000 | 06
9
80 sp|P81265|PIGR_BOVIN | N[1924]VTAWLGEPLK dHex(1)Hex(4)HexNAC(5)(1809.66 | Asn468 5081. | 1022. | 1022. | - 1.37E- | 243 | 255
6000) 829 | 418 | 418 0.000 | 07
3
81 sp|P81265|PIGR_BOVIN | N[1965]VTAWLGEPLK dHex(1)Hex(3)HexNAC(6)(1850.69 | Asn468 4800. | 937.0 | 937.0 | 0.001 | 0.0008 | 467 | 478
2600) 464 | 796 | 808 2 08
82 sp|Q95114|MFGM_BOVIN | IFIGNVN[1493]NSGLK Hex(6)HexNAC(2)(1378.475600) Asn227 5405. | 1255. | 1255. | - 0.0001 | 229 | 255
096 | 542 | 542 0.000 | 81
3
83 sp|Q95114|MFGM_BOVIN | IFIGNVN[1655]NSGLK Hex(7)HexNAC(2)(1540.528500) Asn227 6497. | 1392. | 1392. | - 951E- | 406 | 426
769 | 949 | 947 0.001 | 09
9
84 sp|Q95114|MFGM_BOVIN | IFIGNVN[1817]NSGLK Hex(8)HexNAC(2)(1702.581300) Asn227 6640. | 1203. | 1203. | - 0.0003 | 406 | 431
038 | 535 |534 0.000 | 42
5
85 splQ95114|MFGM_BOVIN | IFIGNVN[1979]NSGLK Hex(9)HexNAC(2)(1864.634100) Asn227 3652. | 1047. | 1047. | 0.000 | 0.0010 | 220 | 232
657 | 451 | 451 0 39

112




A4

TiBiTAK

86 sp|Q95114][MFGM_BOVIN | SGDKIFIGNVN[1655]NSG | Hex(7)HexNAc(2)(1540.528500) Asn227 | 2 2020. [ 582.8 | 582.8 | - 0.0050 | 51 59
LK 823 | 04 033 0.000 | 44
7
87 sp|Q95114|MFGM_BOVIN | SGDKIFIGNVN[1817]NSG | Hex(8)HexNAc(2)(1702.581300) Asn227 | 2 4190. | 739.8 | 739.8 | 0.000 | 0.1423 | 83 9
LK 721 | 917 | 922 5 97
88 sp|Q9MZ06|FGFP1_BOVI | LVN[1575]STLIR Hex(4)HexNAc(4)(1460.528700) Asn155 | 3 5563. | 1022. | 1022. | - 0.0205 | 243 | 255
N 094 | 745 | 418 0.327 | 83
2
89 spIQ9MZ06|FGFP1_BOVI | LVN[1330]STLIR Hex(5)HexNAc(2)(1216.422800) Asn155 | 3 5514. | 1076. | 1076. | - 0.0006 | 243 | 255
N 826 | 764 | 436 0.328 | 69
2
90 sp|Q9MZ06|FGFP1_BOVI | LVN[1737]STLIR Hex(5)HexNAc(4)(1622.581600) Asn155 | 2 5553. | 864.3 | 864.3 | 0.000 | 0.0023 | 243 | 255
N 875 | 988 | 988 0 71
91 sp|QIMZ06|FGFP1_BOVI | LVN[1493]STLIR Hex(6)HexNAc(2)(1378.475600) Asn155 | 3 4125. | 9937 | 993.4 | - 0.0213 | 220 | 232
N 805 | 609 | 338 0.327 | 92
1
92 tr/Q3ZCLO|Q3ZCLO_BOVI | MQWN[1330]TTAAANAQ | Hex(5)HexNAc(2)(1216.422800) Asn65 | 3 2534, | 972.7 | 972.7 | - 0.0001 | 51 59
N NWANK 38 465 | 46 0.000 | 37
5
93 tr/Q3ZCLO|Q3ZCLO_BOVI | MQWN[1493]TTAAANAQ | Hex(6)HexNAc(2)(1378.475600) Asn65 | 3 2552. | 986.4 | 986.4 | - 0.0001 | 51 59
N NWANK 64 224 | 216 0.000 | 91
8
24 tr/Q3ZCLO|Q3ZCLO_BOVI | MQWN[1817]TTAAANAQ | Hex(8)HexNAc(2)(1702.581300) Asn65 | 3 4138. | 1213. | 1213. | - 0.0001 | 61 78
N NWANK 506 | 831 | 491 0.340 | 36
0
Tablo Ek16. inek siitii glikoproteinlerine ait tespit edilen N-glikopeptitlerin goreceli bolluklari.
Protein Modified Peptide Glycans Glycosylati | expl exp2 avg sd
on Regio
1 Sp|A0JNP2|SG1D_BOVIN | ILLN[1965]CTVTDVK dHex(1)Hex(3)HexNAc(6)(1850.6926 | Asng7 1.62 1.11 1.36 | 0.26
00)
2 Sp|A0JNP2|SG1D_BOVIN | ILLN[1413]CTVTDVK Hex(3)HexNAc(4)(1298.475900) Asng7 3.79 4.06 3.93 |0.13
4 sp|A0JNP2|SG1D_BOVIN | ILLN[1371]CTVTDVK Hex(4)HexNAc(3)(1257.449400) Asng7 40.78 | 39.64 | 40.21 | 0.57
7 Sp|A0JNP2|SG1D_BOVIN | ILLN[1330]CTVTDVK Hex(5)HexNAc(2)(1216.422800) Asn87 38.62 | 4220 | 4041 |1.79
9 Sp|A0JNP2|SG1D_BOVIN | ILLN[1737]CTVTDVK Hex(5)HexNAc(4)(1622.581600) Asng7 4.23 0.61 2.42 1.81
10 Sp|A0JNP2|SG1D_BOVIN | ILLN[1493]CTVTDVK Hex(6)HexNAc(2)(1378.475600) Asn87 6.13 7.78 6.96 | 0.83
12 sp|A0JNP2|SG1D_BOVIN | ILLN[1655]CTVTDVK Hex(7)HexNAc(2)(1540.528500) Asng7 4.82 460 |4.71 0.11
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14 sp|P18892|BT1AL_BOVIN | LSPN[1559]VSAK dHex(1)Hex(3)HexNAC(4)(1444.5338 | Asn55 2958 | 24.09 | 26.84 | 2.75
00)

15 sp|P18892|BT1AL_BOVIN | LSPN[1762]VSAK dHex(1)Hex(3)HexNAC(5)(1647.6132 | Asn55 752 | 770 | 761 |0.09
00)

16 sp|P18892|BT1AL_BOVIN | LSPN[1965]VSAK dHex(1)Hex(3)HexNAC(6)(1850.6926 | Asn55 633 |6.10 |6.22 |O011
00)

17 sp|P18892|BT1AL_BOVIN | LSPN[1518]VSAK dHex(1)Hex(4)HexNAC(3)(1403.5073 | Asn55 3.07 |361 |334 |027
00)

18 sp|P18892|BT1AL_BOVIN | LSPN[1721]VSAK dHex(1)Hex(4)HexNAC(4)(1606.5866 | Asn55 446 | 390 |4.18 |0.28
00)

19 sp|P18892|BT1AL_BOVIN | LSPN[1924]VSAK dHex(1)Hex(4)HexNAC(5)(1809.6660 | Asn55 2444 |17.90 | 21.17 |3.27
00)

22 sp|P18892|BT1AL_BOVIN | LSPN[1413]VSAK Hex(3)HexNAC(4)(1298.475900) Asn55 1326 | 17.86 | 1556 | 2.30

24 sp|P18892|BT1AL_BOVIN | LSPN[1371]VSAK Hex(4)HexNAC(3)(1257.449400) Asn55 531 |12.04 | 868 |3.37

25 sp|P18892|BT1AL_BOVIN | LSPN[1575]VSAK Hex(4)HexNAC(4)(1460.528700) Asn55 434 | 373 |403 |030

26 sp|P18892|BT1AL_BOVIN | LSPN[1534]VSAK Hex(5)HexNAC(3)(1419.502200) Asn55 167 |3.06 |237 |069

27 sp|P24627|TRFL_BOVIN DQYELLCLN[1655]NSR Hex(7)HexNAc(2)(1540.528500) Asn252 68.32 | 66.86 | 67.59 | 0.73

28 sp|P24627|TRFL_BOVIN DQYELLCLN[1817]NSR Hex(8)HexNAc(2)(1702.581300) Asn252 1432 | 16.92 | 15.62 | 1.30

29 sp|P24627|TRFL_BOVIN DQYELLCLN[1979]NSR Hex(9)HexNAC(2)(1864.634100) Asn252 17.36 | 16.23 | 16.79 | 0.57

30 sp|P26201|CD36_BOVIN N[1965]CTLYGVLDIGK dHex(1)Hex(3)HexNAC(6)(1850.6926 | Asn321 531 |639 |585 |O054
00)

31 sp|P26201|CD36_BOVIN N[1883]CTLYGVLDIGK dHex(1)Hex(5)HexNAC(4)(1768.6395 | Asn321 32.89 | 40.00 | 36.44 | 3.56
00)

32 sp|P26201|CD36_BOVIN N[1842]CTLYGVLDIGK dHex(1)Hex(6)HexNAC(3)(1727.6129 | Asn321 2123 |17.38 | 1931 | 1.93
00)

33 sp|P26201|CD36_BOVIN N[1819]CTLYGVLDIGK Hex(3)HexNAC(6)(1704.634700) Asn321 6.83 | 551 |6.17 | 0.66

34 sp|P26201|CD36_BOVIN N[1534]CTLYGVLDIGK Hex(5)HexNAC(3)(1419.502200) Asn321 2251 | 2230 | 2240 | 011

35 sp|P26201|CD36_BOVIN N[1737]CTLYGVLDIGK Hex(5)HexNAC(4)(1622.581600) Asn321 205 |161 |1.83 |o022

36 sp|P26201|CD36_BOVIN N[1696]CTLYGVLDIGK Hex(6)HexNAC(3)(1581.555000) Asn321 918 |6.82 |800 |1.18
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37 sp|P26201|CD36_BOVIN HNYIVPILWLN[1817]ETGTIGDEK | Hex(8)HexNAc(2)(1702.581300) Asna17 81.27 | 80.91 |81.09 |0.18

38 sp|P26201|CD36_BOVIN HNYIVPILWLN[1979]ETGTIGDEK | Hex(9)HexNAc(2)(1864.634100) Asna17 18.73 | 19.09 | 1891 |0.18

39 sp|P80025|PERL_BOVIN IVGYLDEEGVLDQN[1413]R Hex(3)HexNAC(4)(1298.475900) Asn212 1452 | 14.60 | 1456 | 0.04

40 sp|P80025|PERL_BOVIN IVGYLDEEGVLDQN[1819]R Hex(3)HexNAC(6)(1704.634700) Asn212 8548 | 85.40 | 85.44 | 0.04

41 sp|P80025|PERL_BOVIN KPSPCEFIN[1330]TTAR Hex(5)HexNAc(2)(1216.422800) Asn358 611 |7.28 |6.70 | 059

42 sp|P80025|PERL_BOVIN KPSPCEFIN[1493]TTAR Hex(6)HexNAC(2)(1378.475600) Asn358 4357 | 4026 | 41.92 | 1.65

43 sp|P80025|PERL_BOVIN KPSPCEFIN[1655]TTAR Hex(7)HexNAc(2)(1540.528500) Asn358 50.31 | 52.45 | 51.38 | 1.07

44 sp|P80195|GLCM1_BOVIN | N[1924]ATLGSEETTEHTPSDAST | dHex(1)Hex(4)HexNAc(5)(1809.6660 | Asn95 53.96 | 44.90 | 49.43 | 453
TEGK 00)

45 sp|P80195|GLCM1_BOVIN | N[1883]ATLGSEETTEHTPSDAST | dHex(1)Hex(5)HexNAc(4)(1768.6395 | Asn95 3597 | 46.68 | 41.33 | 5.35
TEGK 00)

46 sp|P80195|GLCML_BOVIN | N[2174]ATLGSEETTEHTPSDAST | dHex(1)Hex(5)HexNAc(4)NeuAc(1)(2 | Asn95 10.06 | 843 | 925 |o0.82
TEGK 059.734900)

47 sp|P81265|PIGR_BOVIN AN[1575]LTNFPESGTFVVDISHL | Hex(4)HexNAc(4)(1460.528700) Asng3 28.65 | 19.82 | 24.24 | 4.42
THK

48 sp|P81265|PIGR_BOVIN AN[1721]LTNFPESGTFVVDISHL | dHex(1)Hex(4)HexNAc(4)(1606.5866 | Asn83 26.74 | 21.68 | 24.21 | 2.53
THK 00)

49 sp|P81265|PIGR_BOVIN AN[1737]LTNFPESGTFVVDISHL | Hex(5)HexNAc(4)(1622.581600) Asng3 31.68 | 4251 | 37.09 | 5.42
THK

50 sp|P81265|PIGR_BOVIN AN[1819]LTNFPESGTFVVDISHL | Hex(3)HexNAc(6)(1704.634700) Asn83 331 |396 |363 |032
THK

51 sp|P81265|PIGR_BOVIN AN[1883]LTNFPESGTFVVDISHL | dHex(1)Hex(5)HexNAc(4)(1768.6395 | Asn83 961 |12.03 | 1082 | 1.21
THK 00)

52 sp|P81265|PIGR_BOVIN N[1413]VTAWLGEPLK Hex(3)HexNAC(4)(1298.475900) Asn468 527 |838 |682 |155

53 sp|P81265|PIGR_BOVIN N[1493]VTAWLGEPLK Hex(6)HexNAC(2)(1378.475600) Asn468 202 |190 |196 |O0.06

54 sp|P81265|PIGR_BOVIN N[1575]VTAWLGEPLK Hex(4)HexNAC(4)(1460.528700) Asn468 18.90 | 23.21 |21.05 | 216

55 sp|P81265|PIGR_BOVIN N[1696]VTAWLGEPLK Hex(6)HexNAC(3)(1581.555000) Asn468 1422 | 1037 | 1229 | 1.93

56 sp|P81265|PIGR_BOVIN N[1721]VTAWLGEPLK dHex(1)Hex(4)HexNAC(4)(1606.5866 | Asn468 415 |503 |459 |0.44

00)
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57 sp|P81265|PIGR_BOVIN N[1778]VTAWLGEPLK Hex(4)HexNAc(5)(1663.608100) Asn468 1.70 2.34 2.02 0.32
58 sp|P81265|PIGR_BOVIN N[1809]VTAWLGEPLK dHex(1)Hex(4)HexNAc(3)NeuAc(1)(1 | Asn468 0.54 1.02 0.78 0.24
694.602700)
59 sp|P81265|PIGR_BOVIN N[1819]VTAWLGEPLK Hex(3)HexNAc(6)(1704.634700) Asn468 4512 | 41.18 | 43.15 | 1.97
60 sp|P81265|PIGR_BOVIN N[1899]VTAWLGEPLK Hex(6)HexNAc(4)(1784.634400) Asn468 4.72 3.51 411 0.60
61 sp|P81265|PIGR_BOVIN N[1924]VTAWLGEPLK dHex(1)Hex(4)HexNAc(5)(1809.6660 | Asn468 3.37 3.07 3.22 0.15
00)
62 sp|Q95114|MFGM_BOVIN IFIGNVN[1493]NSGLK Hex(6)HexNAc(2)(1378.475600) Asn227 28.65 | 26.04 | 27.35 | 1.31
63 sp|Q95114|MFGM_BOVIN IFIGNVN[1655]NSGLK Hex(7)HexNAc(2)(1540.528500) Asn227 4143 | 37.77 | 39.60 | 1.83
64 sp|Q95114|MFGM_BOVIN IFIGNVN[1817]NSGLK Hex(8)HexNAc(2)(1702.581300) Asn227 3.49 6.55 5.02 153
65 sp|Q95114|MFGM_BOVIN IFIGNVN[1979]NSGLK Hex(9)HexNAc(2)(1864.634100) Asn227 26.42 | 29.64 | 28.03 | 1.61
66 tr|Q3ZCL0|Q3ZCLO_BOVIN | MQWN[1330]TTAAANAQNWANK | Hex(5)HexNAc(2)(1216.422800) Asn65 60.45 | 60.98 | 60.71 | 0.27
67 tr|Q3ZCLO|Q3ZCLO_BOVIN | MQWN[1493]TTAAANAQNWANK | Hex(6)HexNAc(2)(1378.475600) Asn65 39.55 | 39.02 | 39.29 | 0.27
Tablo Ek17. inek siitii glikoproteinlerine ait tespit edilen potansiyel O-glikopeptitlerin listesi.
Protein Sequence Mods Glyc | PEP | PEP | |Log Score Obs. | Calc | p | Obs. | Calc | Sca
ans Prob| p n
Name (unformatted) (variable) 2D 1D m/z m | MH
m/z MH | Tim
er e
r.
>sp|P02668|CASK_BOVIN Kappa-casein OS=Bos taurus | K.SC[+58.00548]QAQPT{+3 | T7(OGlycan /| 110 | 6.30 | 1.50 | 12.2 606.3 808. | 808. | 0. | 1616 | 1616 | 33.
GN=CSN3 PE=1 SV=1 65.13220}TMAR.H 365.1322) 000 | E- E- 8428 | 8426 | 3 | .678 | .678 | 957
13 11 5 6
>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPITPT{+365.13220}L | T8(OGlycan / | 110 | 3.40 | 8.30 | 10.47 | 579 780. | 780. | 0. | 1560 | 1560 | 54.
GN=CSN1S2 PE=1 SV=2 NR.E 365.1322) 000 | E- E- 9101 | 9094 | 8 | .813 | .812 | 017
11 10 8 7
>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPIT{+365.13220}PTL | T6(OGlycan /| 110 | 3.50 | 8.60 | 9.45 547 780. | 780. | 0. | 1560 | 1560 | 51.
GN=CSN1S2 PE=1 SV=2 NR.E 365.1322) 000 | E- E- 9097 | 9094 | 4 | .812 | .812 | 173
10 09 1 7
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>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPIT{+656.22761}PTL | T6(OGlycan 110|220 | 540 | 8.66 459.3 926. | 926. 1. | 1851 | 1851 | 60.
GN=CSN1S2 PE=1 SV=2 NR.E 656.2276) 100 E- E- 4582 | 4571 | 2 909 | .907 | 083
09 08 1 9
>sp|P02668|CASK_BOVIN Kappa-casein OS=Bos taurus | K.SC[+58.00548]QAQPT{+3 | T7(OGlycan 110|140 | 340 | 7.86 411.7 808. | 808. | - 1616 | 1616 | 31.
GN=CSN3 PE=1 SV=1 65.13220} TMAR.H 365.1322) 000 E- E- 8418 | 8426 | 0. | .676 | .678 | 547
08 07 9 4
4
>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPITPT{+656.22761}L | T8(OGlycan 110|300 | 730 | 852 | 4074 926. | 926. | 0. | 1851 | 1851 | 60.
GN=CSN1S2 PE=1 SV=2 NR.E 656.2276) 100 | E- E- 4579 | 4571 | 8 | .909 | .907 | 426
09 08 1 3
>sp|P02662|CASAL_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|120 | 290 | 793 | 396.9 979. | 979. | - | 2935 | 2935 | 78.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 | E- E- 0587 | 0637 | 5. | .162 | .177 | 577
08 07 1 8
>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPIT{+365.13220}PTL | T6(OGlycan 110|250 | 620 | 8.6 383.8 780. | 780. | 1. | 1560 | 1560 | 51.
GN=CSN1S2 PE=1 SV=2 NR.E 365.1322) 000 E- E- 9103 | 9094 | 1 .813 | .812 | 522
09 08 9 6
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|690 | 170 | 7.16 379.3 979. | 979. | - 2935 | 2935 | 79.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0581 | 0637 | 5. | .16 177 | 602
08 06 7 2
2
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|690 | 170 | 7.16 376.9 979. | 979. | - 2935 | 2935 | 78.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0587 | 0637 | 5. | .162 | .177 | 232
08 06 1 8
6
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221 |6.00 150 | 7.22 371.9 979. | 979. | - 2935 | 2935 | 79.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0571 | 0637 | 6. | .157 | .177 | 939
08 06 7 4
8
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|190 | 460 | 6.72 361.3 979. | 979. | - 2935 | 2935 | 77.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0609 | 0637 | 2. | .168 | .177 | 896
07 06 8 7
5
>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPIT{+656.22761}PTL | T6(OGlycan 110|120 | 290 | 7.92 359.1 617. | 617. 1. | 1851 | 1851 | 60.
GN=CSN1S2 PE=1 SV=2 NR.E 656.2276) 100 | E- E- 975 | 9738 | 8 | .911 | .907 | 229
08 07 9 7
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|400 | 980 | 64 350.9 979. | 979. | - 2935 | 2935 | 79.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0584 | 0637 | 5. | .161 | .177 | 261
07 06 4
1
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|240 | 580 | 6.63 344.3 979. | 979. | - 2935 | 2935 | 77.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0593 | 0637 | 4. | .163 | .177 | 561
07 06 5 4
3
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|160 | 390 | 6.8 341.4 979. | 979. | - 2935 | 2935 | 78.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 E- E- 0587 | 0637 | 5. | .162 | .177 | 921
07 06 1 2
6
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>sp|P02663|CASA2_BOVIN Alpha-S2-casein OS=Bos taurus | R.NAVPIT{+656.22761}PTL | T6(OGlycan 110|800 | 200 | 8.09 329.7 926. | 926. | 1. | 1851 | 1851 | 62.
GN=CSN1S2 PE=1 SV=2 NR.E 656.2276) 100 | E- E- 4588 | 4571 | 8 | .91 907 | 374
09 07 6
>3p|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|410 | 990 | 6.39 326.1 979. | 979. | - 2935 | 2935 | 80.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 | E- E- 0562 | 0637 | 7. | .154 | .177 | 283
07 06 6 5
5
>Reverse >sp|Q95M18|ENPL_BOVIN Endoplasmin OS=Bos | K.YEDEEVEKS{+146.0579 S9(OGlycan 001|000 | 000 |235 317.2 763. | 763. | - 1526 | 1526 | 87.
taurus GN=HSP90B1 PE=2 SV=1 1}PR.Q 146.0579) 000 | 45 45 8458 | 8465 | 0. | .684 | .686 | 882
8 7
5
>sp|P02662|CASA1_BOVIN Alpha-S1-casein OS=Bos taurus | K.DIGSEST{+1167.41772}E | T7(OGlycan 221|120 | 290 | 7.92 307 1468 | 1468 | - 2935 | 2935 | 78.
GN=CSN1S1 PE=1 SV=2 DQAMEDIK.Q 1167.4177) 100 | E- E- .085 | .092 | 4. | .162 | .177 | 728
08 07 9

118




