SUPPLEMENTAL MATERIALS

M ethods

Genotyping

Genomic DNA was extracted from either periphdi@lod mononuclear cells or from
normal tissue obtained from pancreatic resecti@tigpens (duodenum, spleen, or pancreas) as
previously described. Sixteen SNPs (ifFUT3, FUT2, FUT6, ABO, GAL3ST2, MUC16,
B3GNT3, FAM3B and THBS2) known to be associated with tumor marker levetsnf prior
studies?™® ® "8 were genotyped (Table S1). TREIT3 andFUT2 SNPs used in this study encode
for an inactivate protein and the relevant ABO Sifieodes for blood group B. Fourteen SNPs
were sequenced using an AmpliSeq Custom Panel €T8h). Next-generation sequencing
(NGS) was performed with 520 chips (lon S5 systaotprding to the manufacturer’s protocols
and as previously describ@d'® Genotyping of rs81293 (T202C) FUT3 and rs12469459 in

GAL3ST2 was performed with a TagmahSNP Genotyping Assay (Applied Biosystems, USA).

ELISA

All assays were performed according to manufacwirprotocols. Absorbance was
measured using an xMark™ Microplate Absorbance tipalcotometer (Bio-Rad Laboratories,
Inc. USA). Marker levels were determined from stmadcurves of the protein standards
provided for each ELISA generated from a four-pagten logistic nonlinear regression model
using JMP 13 software (SAS Institute, Cary, NC, YSFirombospondin-2 was not measured in

some Stage | PDAC cases-they were held back framysia to preserve these samples. Two



different lots of CEA ELISAs were used; the coaéfitt of variation for lot 1 was 8.9% and for
lot 2 was 5.1%. There was a lot-to-lot differenceghe mean CEA level in reference serum
samples so CEA levels from th&® 2ot were normalized to those of the first lot detmed by

the mean levels in the reference serum samplestimlts.

Supplemental Results

CA19-9 levels did not differ significantly betwe&tT2-heterozygous anBUT2-wild-
type subjects. AmongUT3-null subjects, CA19-9 levels were not significgndlifferent by
FUT2 status. Among FUT2-null subjects CA19-9 lewstze not significantly different among

FUT3-wild-type compared t&UT3-heterozygotes.

The overall mean/SD level of CA19-9 in all contpaltients unclassified with respect to
tumor marker genotype in the discovery set was/11.3 U/ml. We did not find other variants
(FUT6, B3GNT3)® were associated with CA19-9 levels offit4T3 variant status was accounted

for (data not shown).

Among PDAC patients, CA19-9 levels were signifidardifferent within genotype
subgroups (p<0.00001, Mann-Whitney, FUT2-null versther groups and FUT3-null versus

other groups).

We calculated the number needed to diagnose antuthber needed to misdiagnose
(NNM)*. NNM is an index of diagnostic effectiveness. Edr19-9, the NNM calculated for a
PDAC prevalence of 1% is 68, 72 and 75, respegtivsing the uniform, genotype-stratified,

and intact FUT3 genotype-stratified cut-offs. Theenter needed to diagnose a PDAC using



genotype-stratified CA19-9 alone at a prevalenc@.$% would be 330; at 1% it would be 164.
To detect a Stage | PDAC at a 1% prevalence, iavbe 250. Assuming 50% cure rate for
patients under regular surveillance diagnosed RC, (based on our CAPS experietfaad
a conservative estimate based on our recent agafSEER data in submission), the number

needed to test to prevent 1 death would be 500.

In the discovery control set, significant differesdn mean CEA levels were observed
between the largest group, FUT2+/non-B, vs. eathebther four groups (P=0.0003, 0.0083,
0.0378 and <0.0001, respectively). In the validaset, significant differences in mean CEA
levels were again observed between the FUT2+/naam8 the FUT2-null/B and FUT2+/B

groups (each p=0.04)

We tested one candidafBHBS2 variant (rs8089) for its association with serum
thrombospondin-2 levetd but we did not find evidence for an associatidat# not shown). The
diagnostic sensitivity of genotype-stratified CE#x PDAC was 15% among non-smokers. The

diagnostic sensitivity of a uniform cut-off for C&% for PDAC was 12.8% among non-smokers.
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Table S1. SNPscharacterized in this study and the associated tumor marker s affected

gene SNP db position variant location function dgpiog tumor marker Chr  Chr_Start Chr_End
FUT2 rs601338 Chr19:49206674 G428A exon nonsense NGS CA19-9/CEA Chrl9 49206582 49206721
FUT2 rs281377 Chr19:49206603 T357C exon missense NGS CA19-9/CEA Chr189206582 49206721
FUT2 rs1047781 Chrl19:49206631 A385T exon missense NGS CA19-9/CEA Chr1@9206582 49206721
FUT3  rs28362459 Chr19:5844792 T59G exon missense NGS CA19-9 ChrBB44736 5844910
FUT3 rs812936  Chrl19:5844649 T202C exon missense RT-PCR A190 Chr19 5844624 5844674
FUT3 rs778986  Chr19:5844537 C314T exon missense NGS CA19-9 Chr1%844482 5844648
FUT3 rs3745635 Chr19:5844343 G508A exon missense NGS 9@A1 Chr19 5844282 5844455
FUT3 rs3894326 Chrl19:5843784 T1067A exon missense NGS 196A Chr19 5843661 5843827
FUT6  rs17271883 Chrl9:5834212  ¢.5834212C>T intron  missense NGS GA19 Chrl9 5834183 5834331
FUT6 rs3760775 Chrl19:5841356  .5841356G>T  upstreamssense NGS CA19-9/CEA Chr195841225 5841380
B3GNT3  rs265548 Chr19:179023349.17902334T>C  upstreammissense NGS CA19-9 Chr1917902252 17902426
ABO rs8176746 Chr9:136131322 c¢c.796C>A exon missense NGS CEA Chr9 1361312B%6131396
ABO rs8176719 Chr9:136132908 ¢.260 262insG exon insertion NGS CEA Chr9 1361327¥36132946
FAM3B rs441810 Chr21:426989079.42698907A>G intron  missense NGS CEA Chr242698809 42698978
thrombospondi-
THB2 rs8089 Chr6:1696177269.169617726A>C  3'UTR  missense NGS 2 Chr6 169617635 169617809
GAL3ST2 rs12469459 Chr2:242716380 c.10A>T exon missense  RT-PCR CA125 Chr2 242716358716405

Abbreviations:RT-PCR, real-time PCR



Table S2. SNP stratified tumor marker specificity in validation set controls

Discovery set false
cut off (Mean positives
CA19-9 + 3SD) number (n) Specificity (95% CI)
FUT3 (-/-) 9.5 22 1
FUT3 (+/-) 235 92 0
FUT3 (+/+) 38.1 92 0
FUT2 (-/-) 66.6 53 2
All genotype stratified 98.8% (96.65% to 99.76%)
Uniform cu-off (not SNF
stratified) 46.1 259 4 98.5% (96.09% to 99.58%)
Discovery set false
cut off (Mean positives
CEA + 3SD) number (n) Specificity
FUT2+/blood B 6.6 22 0
FUT2+/non-blood B 2.8 174 3
FUT2 (-/-)/blood B 4.3 5 0
FUT2 (-/-)/non blood B 4.0 47 0
smoker 4.2 11 2
All genotype stratified 98.1% (95.55% to 99.37%)
Uniform cu-off (Not SNF
stratified) 3.9 259 3 98.8% (96.65% to 99.76%)
Discovery set false
cut off (Mean positives
CA125 + 3SD) number (n) Specificity
GAL3ST2 Wild-type 22.3 81 1
GAL3ST2 Heterozygous 16.2 85 1
GAL3ST2 Homozygous 10.7 16 2
All genotype stratified 97.8% (94.47% to 99.40%)
Uniform cu-off (Not SNF
stratified) 19.2 182 4 97.2% (93.71% to 99.10%)




Table S3: Reclassification table of uniform vs. genotype-stratified diagnostic cut-offs

CA19-9 SNP stratified cut-off

uniform cut-off negative positive Total
Cases

negative 92 24 116
positive 4 125 129
Total 96 149 245
Controls*

negative 254 1 255
positive 2 2 4
Total 256 3 259
CA125 SNP stratified cut-off

uniform cut-off negative positive Total
Cases

negative 191 10 201
positive 5 32 37
Total 196 42 238
Controls*

negative 176 2 178
positive 3 1 4
Total 179 3 182
CEA SNP stratified cut-off

uniform cut-off negative positive Total
Cases

negative 202 9 211
positive 4 30 34
Total 206 39 245
Controls*

negative 254 2 256
positive 0 3 3
Total 254 5 259

* Validation set controls




Table $4. Diagnostic accuracy of SNP-stratified tumor marker combinations

All PDAC cases
n=245

sensitivity? (95% Cl)

PDAC Intact FUT3
n=217

sensitivity® (95% Cl)

Stagel PDAC
n=49

sensitivity” (95% Cl)

Stagel PDAC
(Intact FUT3)
n=45

sensitivity? (95% Cl)

Validation set controls
n=259

specificity” (95% Cl)

Validation set controls
(Intact FUT3)
n=237

specificity® (95% Cl)

CA19-9

CA19-9+CEA

CA19-9+CA125
CA19-9+Thrombospondin-2*
CA19-9+CEA+CA125

CA19-9+CEA+CA125+Thrombospondin-2*

60.8% (54.4%, 67%)
64.5% (58.1%, 70.5%)
64.1% (57.7%, 70.1%)
63.7% (57.3%, 69.7%)
66.1% (59.8%, 72.0%)

68.2% (61.9%, 73.9%)

66.4% (59.6%, 72.6%)
69.1% (62.5%, 75.2%)
68.2% (61.6%, 74.3%)
69.1% (62.5%, 75.2%)

70.5% (64%, 76.5%)

72.4% (65.9%, 78.2%)

36.7% (23.4%, 51.7%)
40.8% (27%, 55.8%)
40.8% (27%, 55.8%)

36.7% (23.4%, 51.7%)

42.9% (28.8%, 57.8%)

42.9% (28.8%, 57.8%)

40% (25.7%, 55.7%)
44.4% (29.6%, 60%)
42.2% (27.7%, 57.8%)
40% (25.7%, 55.7%)
42.2% (27.7%, 57.8%)

42.2% (27.7%, 57.8%)

98.8% (96.7%, 99.8%)
96.9% (94%, 98.6%)
97.3% (94.5%, 98.9%)
96.1% (93%, 98.1%)
95.4% (92.1%, 97.6%)

93.1% (89.2%, 95.8%)

99.2% (97%, 99.9%)
97% (94%, 98.8%)
97.5% (94.6%, 99.1%)
96.2% (92.9%, 98.2%)
95.4% (91.9%, 97.7%)

92.8% (88.8%, 95.8%)

* THBS2 (thrombospondin-2) was not measured in most Stage | cases

Stage | by AJCC 8th edition; Cl, confidence intervals

AGenotype defined cut-offs



