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Identification of marker genes and pathways specific to precancerous duodenal
adenomas and early stage adenocarcinomas.
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Gene set enrichment analysis
(p <10-5 Wnt/p catenin pathway

B catenin

Wnt/p catenin pathway drug repositioning

Gene expression profiling was performed in 4 pairs of duodenal
adenoma/adenocarcinomas and corresponding matched normal tissue. 626 probes consistently
demonstrated over a 2-fold expression difference between tumor-normal pairs. GSEA demonstrated a
strong association between duodenal adenoma/adenocarcinomas with colorectal adenomas (p<10-5) and
gene expression patterns seen after APC gene knockout (p<10-5), suggesting that the Wnt/p -catenin
pathway plays a crucial role in the carcinogenesis of these neoplasms. Immunohistochemical staining
of an independent group of duodenal adenomas confirmed over-accumulation of ( -catenin. In
conclusion, precancerous duodenal adenomas and early-stage adenocarcinomas demonstrate gene
expression characteristics with a strong resemblance to colorectal adenomas. The results of this
study strongly suggest that up-regulation of the Wnt/f -catenin pathway is the major factor involved

in the initial stages of the carcinogenesis of duodenal adenocarcinomas.

GSEA Wnt/p catenin pathway
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[ Enrollment period: 2014.12-2016.1
Cases meeting inclusion criteria and enrolled - -
- - Excluded due to postoperative
12 patients, 12 lesions
| diagnosis of familial polyposis
\2 1 patient, 1 lesion
Cases meeting inclusion criteria and enrolled I
11 patients, 11 lesions ]

I Gene expression analysis performed ]

| 4 patients, 4 lesions |

RT-PCR performed for validation of

gene expression analysis

11 patients, 11 lesions
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Up-regulated in Expression value Down-regulated in E: value
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Rank GeneSymbol Folds wumor  normal Rank  GeneSymbol Folds wmor  normal

1 KLK7 7.97 9.46 1.49 1 APOC3 9.17 5.41 14.58
2 KRT6B 6.91 9.09 218 2 S100G 8.56 3.00 11.56
3 CEMIP 585 9.17 3.33 3 GoPC 7.69 2.51 10.19
4 LY6D 5.81 9.79 3.98 4 APOAI 7.61 6.69 14.30
5 MMP7 538 11.02 5.64 5 APOA4 7.15 8.72 15.87
6 KLK6 4.85 9.49 4.63 6 MS4A10 6.97 6.29 13.26
7 SYNPR 4.74 8.53 3.79 7 TMPRSSI15 6.95 8.00 14.95
8 KRT16P2 441 724 283 8 SLC28A2 6.83 6.48 13.31
9 IGFL2 4.31 6.19 1.89 9 AQPIO 6.15 7.96 14.11
10 KRT17 4.25 7.87 3.63 10 APOB 6.07 7.26 13.33
11 GIB3 424 7.04 281 11 SLCISAL 5.90 6.31 12.21
12 TNS4 4.21 11.06 6.85 12 LCT 5.83 787 13.70
13 SIM2 4.13 6.17 2.04 13 RBP2 5.75 3.07 8.82

14 CA12 3.97 7.01 3.04 14 SLC26A3 5.60 10.04 15.64
15 ODAM 3.89 10.96 7.07 15 CCL8 5.53 8.78 14.31
16 MSX2P1 3.86 949 5.63 16 GIMD1 5.50 1.72 7.23

17 SIX1 3.79 5.35 1.57 17 MGAM 543 7.62 13.05
18 FGFBP1 374 6.51 277 18 FLJ22763 5.36 3.00 8.35

19 KRT14 3.65 10.29 6.64 19 ENPP7 5.32 7.94 13.26
20 CDH3 3.59 7.02 3.43 20 SLC28A1 155 2.06 731
21 LGRS 3.53 9.51 5.98 21 SI 5.24 4.20 9.43
22 DUOX1 a2 717 3.66 22 SLC2A2 522 175 12.97
23 MLK7-ASI1 3.51 7.20 3.69 23 MEPIB 5.16 3.32 8.48
24 CCATI 334 8.09 4.75 24 CYP3A4 5.14 3.26 8.40
25 GDF15 3.32 741 4.09 25 TMEM236 5.10 6.12 11.22
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Total gene sets in GSEA curated gene set

3313 sets
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Up-regulated gene sets in duodenal tumors

1264 sets

'

Significantly (»<0.01) up-regulated gene sets
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Down-regulated gene sets in duodenal tumors

2049 sets
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Significantly (p<0.01) down-regulated gene sets

45 sets 101 sets
Gene sets significantly with bidirectional correlation
2 sets
Up-regulated in Duodenal Tumors ES P value Down-regulated in Duodenal Tumors ES P value
SABATES_COLORECTAL_ADENOMA_UP  0.795 <0.00001 SABATES_COLORECTAL_ADENOMA_DN  -0.801 <0.00001
SANSOM_APC TARGETS_UP 0.609 <0.00001 SANSOM_APC_TARGETS DN -0.628  <0.00001
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C Genes Up-regulated in Colorectal N/T Fold differences in Genes Up-regulated after APC N/T Fold differences in
Adenomas Duodenal Tumors(Log2) knockout Duodenal Tumors(Log2)
Rank GeneSymbol Average Rank GeneSymbol Average

1 SH3TC2 2.16 1 MSXI 3.19
2 KRT6B 6.91 2 CAI2 3.97
3 CEMIP 5.85 3 ETV4 2.50
4 MSXI1 3.19 4 AXIN2 2.51
5 SLC22A3 2.95 5 EPHB3 2.09
6 MSX2 3.86 6 KRT23 1199
7 LGRS 3.52 7 SOX4 1.52
8 TNS4 4.21 8 SOX9 1.56
9 TRIM29 3.56 9 CITEDI 0.84
10 MMP7 5.38 10 MT4 0.38
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® Duodenal Adenoma = Colorectal Adenoma
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