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Supplementary Figure 1. Design of the human mucin TR reporters. a Schematic presentation of the
imperfect TR amino acid sequences selected. b Parallel plot of key amino acid residues in the human
mucin TR reporter designs.
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Supplementary Table 3. List of CRISPR gRNA design and PCR primers used in this study.
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Supplementary Fig. 1a Design of the human mucin TR reporters. Schematic presentation of the imperfect TR amino acid
sequences selected for design of the human mucin TR reporters. All Ser/Thr residues are highlighted as potential O-glycosites by
glycan symbols (mSTa O-glycans shown for simplicity) to illustrate the characteristic patterning generated with all Ser/Thr
residues O-glycosylated.
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Supplementary Fig. 1b Parallel plot of key amino acid residues in the human mucin TR reporter designs.

Residue combinations of TSP, TS and individual T, S, P and E counts in the different TR sequences
represented in the mucin TR reporters are shown as residue count per sequence total.
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Supplementary Fig. 2 Validation of mucin TR and O-glycoform expression. Analysis of O-glycosylation of the
mucin TR reporters expressed in glycoengineered HEK293 cells with antibodies and lectins. a Gating strategy to
measure lectin or monoclonal antibody binding to HEK293 cells transiently expressing transmembrane mucin-
GFP reporters. Live cells were gated on in the side scatter area (SSC-A) versus forward scatter area (FSC-A) plot
followed by gating on singlets and cells expressing mucin-GFP reporter (GFP positive) or not expressing mucin-
GFP reporter (GFP negative). b Flow cytometry analysis of binding of lectins and anti-carbohydrate mAbs to
engineered HEK293 cells transiently expressing membrane-bound mucin TR reporters (GFP and FLAG-tagged)
as indicated. Primary specificities illustrated with glycan symbols. GFP negative cells (non-transfected) or GFP
positive cells (transfected) were analyzed by flow cytometry and mean fluorescent intensity (MFI) values
presented as heat map. Surface expression of mucin TR reporters was confirmed by anti-FLAG antibody
labelling. ¢ Flow cytometry analysis of binding of mucin-specific mAbs to HEK293WT and HEK293K0 C1GALTL ce||s
transiently expressing mucin TR reporters. d Flow cytometry analysis of binding of MUC1 glycoform-specific
mADbs to glycoengineered HEK293 cells stably expressing the MUCL TR reporter. MFI values from
representative experiments are shown (greytones indicate high to low MFI values). Source data are provided
as a Source Data file.
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Supplementary Fig. 3 Production of secreted mucin reporter proteins. SDS-PAGE Coomassie analysis of
purified secreted mucin TR reporters. a Analysis of TR reporters expressed in HEK293WT with heterogeneous
corel/2 O-glycans. b Analysis of TR reporters expressed in HEK293K0 C16ALTL with homogenous Tn O-glycans.
SDS-PAGE analysis in a and b were repeated two times with similar results.
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Supplementary Fig. 4 Immunochemical ELISA analysis of glycoengineered MUC1 and MUC7 TR reporters.
ELISA analysis of purified secreted MUC1 and MUCT7 TR reporters produced in glycoengineered HEK293 cells. a
SDS-PAGE analysis of MUC1 TR reporters (left) and corresponding ELISA antigen titrations with lectins and anti-
carbohydrate mAbs (right) as indicated. Anti-Flag mAb was included to evaluate comparable coating
efficiencies. b The same analysis with MUC7 TR reporters. Samples loaded for SDS-PAGE analysis corresponded
to symbol key (top-to low illustrated right) as follows: Lane 1 HEK293WT, lane 2 HEK293K0 6CNTI ']ane 3 HEK293K
GCNTl/STSGALl/ZI |ane 4 HEK293KO GCNT1/ST3GAL1/2 ST6GALNACZ,3,4I |ane 5 HEK293KO ClGALTll |ane 6 HEK293KO COSMCKI
STEGALNACL |ane 7 HEK293KO COSMCKIB3GNT6 SDS_PAGE analysis in left panel a and b were repeated two times with
similar results. Source data are provided as a Source Data file.
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Supplementary Fig. 5 HPLC isolation of MUC1 TR O-glycodomains for intact mass analysis. a C4 HPLC isolation of the undigested Tn-glycosylated MUC1 TR
reporter with GFP expressed in HEK293KO0 C1GALTL cel|s, b C8 HPLC separation of the corresponding LysC digested TR reporter with the O-glycodomain eluting in
fractions 22-23 and the intact GFP module in fraction 33 as verified by VVA lectin ELISA. ¢ C4-HPLC of LysC digested T-MUC1 with the O-glycodomain eluting in
fractions 22-26 and the intact GFP module in fraction 35 as verified by PNA lectin ELISA, and d further digested by AspN. The intact GFP-tagged reporter eluted at
~60% acetonitrile, while the released TR O-glycodomains eluted at ~“35% and the digested GFP-tag at ~55%. HPLC data was collected and analyzed with Empower 3
Chromatography Data Software (Waters) and Chromeleon™ 6.8 Chromatography Data System Software (Thermo). Source data are provided as a Source Data file.
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Supplementary Fig. 6 MS analysis of MUC1 TR expressed in GALNT4 KO engineered HEK293K0 ¢0SMC ce||s. a Deconvoluted intact mass spectra of
MUC1 TR O-glycodomains isolated from reporters expressed in HEK293K0 COSMC (top) and HEK293KO0 COSMC/GAINT4 (hottom). b Depiction of the three
most abundant MUC1-TR glycopeptide precursors applied to MS/MS ETD with identified O-glycosites and predicted O-glycan structures illustrated.
MS2 analysis showed that KO of GALNT4 selectively resulted in loss of O-glycosylation at the glycosite in the PDTRP motif. For all intact mass spectra
the experimentally determined and theoretically calculated masses are composed in a separate supplementary table 6.
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Supplementary Fig. 7 MALDI-TOF profiling of released MUC1 TR O-glycans. MS spectra of O-glycoprofiling
of purified mucin TRs produced in HEK293K0 C1GALTL | HEK293KO COSMC, KI STEGANACL | HEKDQ3KO GENTL, ST3GALL/2 gnd
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Supplementary Fig. 8 The cell-based mucin display reveals binding specificities of Streptococcus
adhesins. a Flow cytometry analysis of surface expression of mucin TR reporters transiently expressed with
anti-FLAG mAb and correlation with GFP expression. b Bar diagrams showing binding of Siglec-like adhesins
from S. gordonii (Hsagr and GspBgg) and S. mitis (NCTC10712gr) to HEK293WT and HEK293K0 GCNT1/STEGALNAC2/3/4
cells transiently expressing membrane bound mucin TR reporters with GFP. GFP negative (left) and positive
(right) cell populations without subtraction are shown. Mean fluorescence intensity (MFI). Representative
data of two independent experiments. Source data are provided as a Source Data file.



b

s Muc7s™ o MUCIWT MUCAT™
[=} o o
coeSS8 002388 coa388 wE o 4y
NgMlow cAIADBr OBW-rAIABS OWE-NIND = a0 a0
— — —— v+ v+
98kDa | @ - 98kDa
a ...'.., m'.‘n" e ¥ qintact (1)
62kDa A - ® v - :: 62kDa
. - & 49kDa
49kDa -
c d
GFP MUC2#1 MUC5AC MUC7 MUC1
[ng/ml]
0
0.1
1
10
100
1000
GFPnes

g
1 2 3 4 5 .6
L A )

» Anti-FLAG

o 1 2

4
10 10 10/ 103 10 1!)5 105

4
100 100 10

—» Anti-FLAG » Anti-FLAG

»

Supplementary Fig. 9 Analysis of StcE on secreted and membrane-bound mucin TR reporters. a SDS-PAGE
analysis of StcE (dose titration) digestion of secreted purified MUC7 TR reporters with different glycoforms. b
SDS-PAGE analysis of StcE digestion of MUC1 TR reporters with 1:10 ratio enzyme to substrate of core2 and Tn
glycoforms. ¢ Flow cytometry analysis of membrane bound reporters illustrating the gating strategy for
transiently expressed GFP-tagged mucin TR reporters in HEK293 cells. Gating for GFP positive cells correlates
well with the population of cells labelled by the anti-FLAG mAb detecting surface located mucin TR reporters. d
Representative histograms of membrane MUC2#1, MUC5AC, MUC7 and MUCL1 TR reporters expressed in
HEK293"T cells by increasing concentrations of StcE as determined by staining with anti-FLAG mAb. e
Representative histograms show StcE-mediated cleavage of MUC2#1, MUC5AC, MUC7 and MUCL1 TR reporters
expressed by HEK293 cells with core2, diST, mSTa, T, Tn, core3 or STn glycosylation. Mock transfected cells and
transfected, untreated cells are shown as control. SDS-PAGE analysis in a and b were repeated with two times
with similar results. Source data are provided as a Source Data file.
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Supplementary Fig. 10 The StcE X409 domain binds mucins in situ. a SDS-PAGE analysis of StcE and StcE2*40?
digestion (time course 1:200 ratio) of the MUC2#1 TR reporter expressed in HEK293T, b Representative
fluorescence images of sections from normal colon (pretreated with neuraminidase) reacted with X409-GFP
and anti-Tn-MUC2 (PMH1) mAb. c Images of normal and neoplastic tissue microarray sections reacted with

X409-GFP. SDS-PAGE analysis in a was repeated multiple times with similar results. Source data are provided as
a Source Data file.




Supplementary Table 1. Amino acid sequences of mucin TR reporter constructs used, related to Figure 1 and Supplementary Figure 1.

Gene  Uniprot Position in length Sequence
(HGNC) ID UniProt ID  (aa) d
MUC1  P15941 121-260 140 APDNKPAPGSTAPPAHGVTS APDTRPAPGSTAPPAHGVTS APDTRPAPGSTAPPAHGVTS APDTRPAPGSTAPPAHGVTS APDTRPAPGSTAPPAHGVTS APDTRPAPGSTAPPAHGVTS APDTRPAPGSTAPPAHGVTS
41 1406-1554 152 PSPPPTST TTLPPTTT PSPPTTTT TTPPPTTT PSPPITTT TTPPPTTT PSPPISTT TTPPPTTT PSPPTTT
MUC2 Q02817 PS PPTTT PSPPTTTT TTPPPTTT PS PPTTT PITPPAST TTLPPTTT PSPPTTTT TTPPPTTT PSPPTTT PITPPTST T
4 1916-2060 152 PTQTPTTTPITTTTTVTPTPTPT GTQTPTPTPITTTTTVTPTPTPT GTQTPTSTPITTTTTVTPTPTPT GTQTPTMTPITTTTTVTPTPTPT
GTQTPTTTPISTTTTVTPTPTPT GTQTPTSTPITTTTTVTPTPTPT GTQTPTTTPITTAA
#1 391-538 148 TTEISSHSTPSFSSSTIYSTVSTSTTAISSLPPTSGTMVTSTTMTPSSLSTDIPFTTPTTITHHSVGSTGFLTTATDLTSTFTVSSSSAMSTSVIPSSPSIQNTETSSLVSMTSATTPNVRPTFVSTLSTPTSSLLTTFPATYSFSSS
#2 502-645 144 MTSATTPNVRPTFVSTLSTPTSSLLTTFPATYSFSSSMSASSAGTTHTESISSPPASTSTLHTTAESTLAPTTTTSFTTSTTMEPPSTTAATTGTGQTTFTSSTATFPETTTPTPTTDMSTESLTTAMTSPPITSSVTSTNTVT
MUC3A Q02505 #3 612-762 151 TTPTPTTDMSTESLTTAMTSPPITSSVTSTNTVTSMTTTTSPPTTTNSFTSLTSMPLSSTPVPSTEVVTSGTINTIPPSILVTTLPTPNASSMTTSETTYPNSPTGPGTNSTTEITYPTTMTETSSTATSLPPTSPLVSTAKTAKTPTTNL
wa 2227-2361 135 TTTETTSHSTPGFTSS ITTTETTSHSTPSFTSS ITTTETTSHDTPSFTSS ITTSETPSHSTPSSTSL
ITTTKTTSHSTPSFTSS ITTTETTSHSAHSFTSS ITTTETTSHNTRSFTSS ITTTETNSHSTTSFTSS
PLPVTSPSSASTGHAT PLLVTDTSSASTGHAT PLPVTDASSVSTDHAT SLPVTIPSAASTGHTT PLPVTDTSSASTGQAT
MuUCc4 E9PDY6 1184-1327 TQT
SLLVTDTSSVSTGDTT PLPVTSTSSASTGHVT PLHVTSPSSASTGHAT PLPVTSLSSASTGDTM
MUCSAC POS0SS 2708-2850 142 TTSAPTT STTSAPTT STISAPTT STTSATTT STTSAPTP RRTSAPTT STISASTT STTSATTT STTSATTT
STISAPTT STTLSPTT STTSTTIT STTSAPIS STTSTPQT STTSAPTT STTSGPGT TSSPVPTT STTSAPTT
#1  1889-2029 141 PATSSTATPSSTPGTTWILTKPTTTATTTASTGSTATPTSTLRTAPPPKVLTTTATTPTVTSSKATPSSSPGTATALPALRSTATTPTATSVTPIPSSSLGTTWTRLSQTTTPTATMSTATPSSTPETAHTSTVLTATATT
MUC5B Q9HC84 #2  1990-2129 140 TTWTRLSQTTTPTATMSTATPSSTPETAHTSTVLTATATTTGATGSVATPSSTPGTAHTTKVPTTTTTGFTATPSSSPGTALTPPVWISTTTTPTTRGSTVTPSSIPGTTHTATVLTTTTTTVATGSMATPSSSTQTSGT
#3 2070-2199 130 ALTPPVWISTTTTPTTRGSTVTPSSIPGTTHTATVLTTTTTTVATGSMATPSSSTQTSGTPPSLTTTATTITATGSTTNPSSTPGTTPIPPVLTTTATTPAATSNTVTPSSALGTTHTPPVPNTMATTHG
MUGE  QBWAXS #1  1786-1907 123 TSATSSRLPTPFTTHSPPTGTTPISSTGPVTATSFQTTTTYPTPSHPHTTLPTHVPSFSTSLVTPSTHTVIIPTHTQMATSASIHSMPTGTIPPPTTIKATGSTHTAPPMTPTTSGTSQSPS
#2  1868-1953 86 SIHSMPTGTIPPPTTIKATGSTHTAPPMTPTTSGTSQSPSSFSTAKTSTSLPYHTSSTHHPEVTPTSTTNITPKHTSTGTRTPVAH
MUCT  QSTAXT 192-351 160 PPTPSATTQAPPSSSAPPE TTAAPPTPPATTPAPPSSSAPPE TTAAPPTPSATTPAPLSSSAPPE TTAVPPTPSATTLDPSSASAPPE
TTAAPPTPSATTPAPPSSPAPQE TTAAPITTPNSSPTTLAPDTSET SAAPTHQTTTSVTTQTTTTKQPTSAP
(O’\\A/Sggl) Q12889 476-564 89 AMTMTSVGHQSMTP GEKALTPVGHQSVTT GQKTLTSVGYQSVTP GEKTLTPVGHQSVTP VSHQSVSPGGTTMTP VHFQTETLRQNTVAP
MUCI3  Q9H3R2 30171 142 TTETATSGPTVAAADTTETNFPE TASTTANTPSFPTATS PAPPIISTHSSSTIPT PAPPIISTHSSSTIPI PTAADSESTTNVNSLA
TSDITASSPNDGLIT MVPSETQSNNEMSPTT EDNQSSGPPTGTALLE TSTLNST
MUCL7  Q685/3 2181-2329 149 LSTTPVDTSTPVTNSTEARSSPTTSEGTSMPTSTPSEGSTPFTSMPVSTMPVVTSEAST LSATPVDTSTPVTTSTEATSSPTTAEGTSIPTSTLSEGTTPLTSIPVSHTLVANSEVST
LSTTPVDSNTPFTTSTEASSPPPTAEGTSMP
VTRTTRSSA GLTGKTGLSA GVTGKTGLSA EVTGTTRLSA GVTGTTGPSP GVTGTTGTPA GVTGTTELSA GVTGKTGLSS
MUC19 Q7Z5P9 3353-3501 149
EVTETTGLSY GVKRTIGLSA GSTGTSGQSA GVAGTTTLSA EVTGTTRPSA GVTGTTGLSA EVTEITGISA
MUC20  Q8N307 175-325 151 ESSASSDSPHPVITPSRA SESSASSDGPHPVITPSRA SESSASSDGPHPVITPSRA SESSASSDGPHPVITPSRA
SESSASSDGPHPVITPSRA SESSASSDGPHPVITPSRA SESSASSDGPHPVITPSRA SESSASSDGPHPVITPSRA
MUC2L  Q555G8 130-278 149 SGASTATNSDSSTT SSGASTATNSDSSTT SSEASTATNSESSTT SSGASTATNSESSTV SSRASTATNSESSTT
SSGASTATNSESRTT SNGAGTATNSESSTT SSGASTATNSESSTP SSGAGTATNSESSTT SSGAGTATNSESSTV
MUC22  E2RYF6 336.483 148 GTTTASMAG SETTVSTAG SETTTVSITG TETTMVSAMG SETTTNSTTS SETTVTSTAG SETTTVSTVG SETTTAYTAD
SETTAASTTG SEMTTVFTAG SETITPSTAG SETTTVSTAG SETTTVSTTG SETTTASTAH SETTAASTMG
GPIBA  P07359 281499 219 PTLGDEGDTDLYDYYPEEDTEGDKVRATRTVVKFPTKAHTTPWGLFYSWSTASLDSQMPSSLHPTQESTKEQTTFPPRWTPNFTLHMESIT FSKTPKSTTEPTP SPTTSEPVPEPAP NMTTLEPTP SPTTPEPTSEPAP

SPTTPEPTSEPAP SPTTPEPTSEPAP SPTTPEPTPIPTI ATSPTILVSATSLITPKSTFLTTTKPVSLLESTKKTIPELD

Ctrl

67

PAEAAATPAPAK AEAAATPAPAK AEAAATPAPAK AEAAATPAPAK AEAAATPAPAK AEAAATPAPAK




Supplementary Table 2. Summary of engineered HEK293 isogenic cell library generated to date, related to Figure 1.

HEK293

. d cell In-dels#1 In-dels#2 In-dels#3 In-dels#4 In-dels#5 In-dels#6
engineered cells
ACOSMC Cosme WT :ATAGAATGCA ccaCCAT-GAGCAT
(Tn) +1 :ATAGAATGCA CATTGAGCAT
AC1GALT1 CLeALT WT :GGCTACAT-GAG tggAGGAGCAGGA
(Tn) +1 :GGCTACAT TGAGtggAGGAGCAGGA
AGCNT1 WT :TARAAAGCGC cct CGG-TGGACAC
ACore2 GCNTL -5 :TAAAAAGCGC ~-TGGACAC
(ACore2) +1_: TAAAAAGCGC cCtCGGTTGGACAC
ACOSMC G.
Kl B3GNT6 B3GNTE Target KI confirmed Cosme CCAT-GAGCAT
(Core3) by Junction PCR CCATTGAGCAT
ore.
ACOSMC
Ta KI firme WT :ATAGAATGCA CcaCCAT-GAGCAT
KI ST6GalNAC1 STéGALNACT | @r9et KT confirmed Cosme GARTGC AGC
(ST ) by Junction PCR +1 :ATAGAATGCA ccaCCATTGAGCAT
n
AST3GAL1/2 WT :GATCCTGGIG TC--AAGACCA WT :GATGCCGGTG cctCCG-ACTGGTT WT CGG-TGGACAC
AGCNT1 ST3GALL +1 :GATCCTGGTGcccTTC-ARAGACCA  ST3GAL2 -2 :GATGCCGGTG oot CCGA--TGGTT GCNTL -5 TGGACAC
(mSTb) +2 :GATCCTGGTG cccTTCAARAGACCA +1 :GATGCCGGTG cctCCGAACTGGTT +1 CGGTTGGACAC
AGCNT1 WT :TARRAAGCGC WT :TACAGGCGGC cccTTC-GAACTCA
: WT :CAACACAAAG cccCGTA-TGGCTG : - WI :CAGCGCAGCA cccTGCG-TGTCGT
A STEGALNAC2/3/4  GCNT1 'AAARAGCGC ---TGGACAC  ST6GALNAC2 ST6GALNAG3 +1 :TACAGGCGGC cccTTCGGRACTCA ST6GALNACA
/3/ y " +1 :CAACACAAAG ccCCGTAATGGCTG N +1 :CAGCGCAGCA cccTGCGGTGTCGT
(mSTa) ARARAGCGC cctCGGTTGGACAC +1 :TACAGGCGGC cceTTCCGAACTCA
AGCNT1 WT :TARARAGCGC cctCGG-TGGACAC WD S CAACACARAG conCOTALTEECTE WT :TACAGGCGGC cccTTC-GRACTCA WD L CAGCCEACE o TEEGTGTCCT WD CATCCTEGTE o TTC—RAGACCA WT :GATGCCGGTG cctCCG-ACTGGTT
AST6GALNAC2/3/4  GCNT1 -5 :TARAAAGCGC —-TGGACAC ST6GALNAC2 N AR ST6GALNAC3 +1 :TACAGGCGGC cccTTCGGAACTCA ST6GALNACA = ST3GALL : ST3GAL2 -4 :GATGCCGGTG CCGA----GTT
e . +1 :CAACACARAG cccCGTAATGGCTG NS N +1 :CAGCGCAGCAcccTGCGGTGICGT +1 A e e
AST3GAL1/2 (Corel) +1 :TARRAAGCG! CGGTTGGACAC +1 :TACAGGCGGC cccTTCCGAACTCA +1 :GATGCCGGTG cct CCGAACTGGTT
AGALNTA GALNTA WI :TATATC-TTCG tggAGCTCTTGGT
+1 :TATATCTTTCGtggAGCTCTTGGT
. oot . _
AGALNT7/10 GAINTY WI :ACAGATTCARACCLGTGGTACCAT o\ \oo WT :GAAGACCTTA cccCATG-ACCGATG
-1 :ACAGATTCAAA cCtGTG-TACCAT +1 :GAAGACCTTA cccCATGGACCGATG
WI :TTCCTGGATG cccATT-GTGAGTGTA :CTGCCGGCCA ccaGCG--TGGTGATC WT :ACCATAACCG tggAAA-TTTTGACT
AGALNT1/2/3 GALNT1 -8 :TTCCTGGATG ATT-————————, 2 GALNT2 TGCCGGCCA GALNT3 +1: ACCATAACCG tggAAAATTTTGACT
+1 :TTCCTGGATG TTGGTGAGTGTA CTGCCGGCCA ceaG-G--TGGTGATC -1: ACCATAACCGtggAAA--TTTGACT
WT : - T : = tggAG
ACosmc, GALNTA Cosme WT :ATAGAATGCACCaCCAT-GAGCAT oy, WT :TATATC-TTCG tggAGCTCTTGGT
+1 :ATAGAATGCA CATTGAGCAT +1 :TATATCTTTCGtggAGCTCTTGGT
WT :GGCTACAT-GAG t ggAGGAGCAGGA FTCGACTAGCT cot GOGG-AGGACA WT :GAAGACCTTA ATG-ACCGATG
ACosmc, GALNT7/10  C1GALT1 Tl L GOTACAT TOAG . AG(;AGCAG(;A GALNT? GGACTAGCT cctGGGGAAGGACA  GALNT10 1 L CARGACGTTA o CATGEAGCGATG
: o i TGGACTAGCT - -t GGGG-AGGACA : - - ”
ACLGALTL WT :GGCTACAT-GAG tggAGGAGCAGGA : TTCCTGGATG cccATT-GTGAGTGTA WT :CTGCCGGCCA CG--TGGTGATC WT :ACCATAACCG tggAAA-TTTTGACT
AGALNT1/2/3 C1GALTL +1 :GGCTACATTGAGtgUAGGAGCAGGA GALNT1 GALNT2 +2 :CTGCCGGCCAccaGCGGTTGGTGATC —GALNT3 +1: ACCATAACCG ABRTTTTGACT
+1 _:GGCTACAT GGAGtggAGGAGCAGGA -1: CTGCCGGCCAccaG-G--TGGTGATC -1: ACCATAACCGtggAAA--TTTGACT

Note: Nucleic acids in RED are the insertion or deletion
Nucleic acids in are the PAM sequence



Supplementary Table 3. List of CRISPR gRNA design and PCR primers used in this study.

Gene gRNA Forward primer (5'-3') Reverse primer (5'-3')

Cosmc GTAGGTGATGATGCTCATGG  TGAAGGGTGTGATGCTTGGAA ACTGCAGCCCAAAGACTCAC
C1GALT1 GTAAAGCAGGGCTACATGAG  CCTGCTGTGGGACTGAAAAC TGCATCTCCCCAGTGCTAAG
GCNT1 TAGTCGTCAGGTGTCCACCG  GACACTTGGAGCTTGCTGG GGCATATAGATGGCCCTCAGC
ST3GAL1 TCCAAGTCGATGGTCTTGAA  GTGCCCGTGCTACAAGACTC AGTTGGAGTAGTCGGGGAGG
ST3GAL2 GTGGCTGTCAAACCAGTCGG  TGCCAGAATAGGCAGGCTAC TGTTACCGTCAAAGTGGCTG
ST6GALNAC2 GAGCCCCCGCCAGCCATACG  CTCAGCCCTCACCTTCTCAC ATCACCAGTGCTATGAGGGC
ST6GALNAC3 GTATCCATAGTGAGTTCGAA  TCCTTCTGTGACTGCCTTTGG TTCAGTGAGTTGGAAGCCCTC
ST6GALNACA TGTGTGTGAGACGACACGCA  CTCTCTGTCTCTTTCTCCCTGC GGGCCTTCTGGAAGTAGTGTG
GALNT1 TCCCACTGTACACTCACAAT  GAATAGTGCCAGGCCACACT AAAGCAAACTTGGGAGGAAAT
GALNT2 GTGAAACGTGATCACCACGC  CCATCCCAGTTGGTCAGTCT CTGTGCTGAGCAGTCAGGAG
GALNT3 TATGGAAGTAACCATAACCG  TCCCTCCAGGTGAGTGTTTC AAAGCAAACAGTGTGTACATATTCAA
GALNT4 AACAGTGGCCTATATCTTCG  CTGCTGGGAAGTACCTGAGC TCCTCGTTGAGCTGGAGTTT
GALNT7 ATGCCCAACCGAGGCGGCAA  TTAATGGCCCGCTTGTATTC CGAAGCACAGGATCATGGTA
GALNT10 CTCTCTCAGCATCGGTCATG  GCTTGCTCCCCTCCTACTCT ACAACAGCCAGGGAAACATC




Supplementary Table 4. A peak list of intact mass spectra experimentally determined (MW ex) and theoretically calculated (MW cal) masses related Figure 2a.

MUC1 KO CI1GALTT MUC1 KO GCNTT, KO ST3GAL1/2 MUC1 KO GCNT7, KO ST3GAL1,/2 MUC1 KO GCNTT

NH”‘:(?\T;:’C MW ex MW cal NH“;?\T;:‘C MW ex MW cal NH“(:S\T/:;’C MW ex MW cal NHug(k;\le;:f MW ex MW cal
28% 206077 206075 18 18560.1 185596 28 251325 251315 27 247661  24766.1
29% 208106  20810.7 19 187640 187628 29 254978 254968 28 251309 251315
30% 210138 210139 20 189669  18966.0 30 258619  25862.1 29 254972  25496.8
31% 212172 21217.1 21 191701  19169.2 31 262283 262275 30 258615  25862.1
3% 214205 214203 22 193725 193724 32 265936  26592.8 31 262277 262275
33% 216233 216235 23 195758 195756 33 269588  26958.1 32 265929  26592.8
34% 218267  21826.7 24 197790 197788 34 273239 273235 33 269583  26958.1
35% 220302  22029.9 25 199820 199820 35 276896 276888 34 273235 273235

26 201855  20185.1 36 280548  28054.1

27 203889  20388.3

28 205928 205915

29 207959  20794.7

30 209990  20997.9

31 212011 21201.1

32 214044 214043

33 21607.7 216075

34 218108 218107

35 220147  22013.9

*) Oxidated



Supplementary Table 5. A peak list of intact mass spectra experimentally determined (MW ex) and theoretically calculated (MW cal) masses related Figure 3.

MUG2#1 KO CI1GALTI MUG2#2 KO C1GALTI MUC5 KO C1GALT/ MUGT7 KO C1GALTT MUG13 KO CIGALTI MUGC22 KO C1GALTI

N:g(b;;:f MW ex MW cal N:;‘::ﬁ;:f MW ex MW cal N:g:j;;’f MW ex MW cal N:S‘XbNe/::f MW ex MW cal N:g(b;;:f MW ex MW cal N::Xb,:;:f MW ex MW cal
73 312568 312572 85 340245 340238 97 351673 351660 57 289328 289327 48%x 257921 257904 59%% 280711 280712
76 318660  31866.7 86 342275 342270 98 353703  35369.2 58 291350 291359 494k 259952 259936 634+ 288843 288839
77 320697  32069.9 87 344307 344302 99 355737 355724 59 293384 293391 50%% 261983 261968 68 299180 299159
78 322726 322731 88 346337 346334 100 357768 3577556 60 295417 295423 51k 264013 264000 69k 301210 301191
79 324760 324763 89 348367 3483656 101 359799 359788 61 297450 297455 5%k 266043 266032 70k 303242 303223
80 326968 326955 90 350399 350398 102 361828 361820 62 299482 299486 53%% 268073  26806.4 e 305272 305255
81 329000 328987 103 363856  36385.1 63 301517 301518 5a%k 270107 270096 7255 307297 307287
82% 331030 331019 104 365892 365883 64 303549 303550 55%% 272133 2721238 73k 309333 309319
83% 333062  33305.1 105 367919 367915 65 305583 305582 Thskokk 311363 311350
84x 335093 335083 66 30761.1 307614 75k 313398 313382
85% 337129 337115 67 309647  30964.6
86+ 339157 339147

*) Oxidated

**) Deamidated after PNGaseF treatment (1xN-glyco site)
*%%) Deamidated after PNGaseF treatment (1xN-glyco site)+Oxidation



Supplementary Table 6. A peak list of intact mass spectra experimentally determined (MW ex) and theoretically calculated (MW cal) masses related Supplementary Figure 7a.

MUC1 KO C1GALTT MUC1 KO C1GALT1/GALNT4
NHugs\leAr\;f MW ex MW cal N:;f;j;:f MW ex MW cal
28% 206077 206075 22 193723  19372.4
20% 208106 208107 23 195752 195756
30% 210138 210139 23% 195921 195916
31% 212172 212171 24 197789 1977838
32% 214205 214203 24% 197947 197948
33% 216233 216235 25 199816  19982.0
34% 218267 218267 25% 199981 199980
35% 220302 220299 26 201850 201852
26% 202016 202011
27 203883 203883
27% 204041 204043
28 205913 205915
28% 206074 206075
29 207952 207947
20% 208109  20810.7
30 209975  20997.9
30% 210143 210139
*) Oxidated

*%*) Deamidated after PNGaseF treatment (1xN—glyco site)
**x) Deamidated after PNGaseF treatment (1xN-glyco site)+Oxidation



	Display of the Human Mucinome with Defined O-Glycans by Gene Engineered Cells

