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The expression of glycogenes as potential biomarkers for colorectal cancer

Okayama, Hirokazu
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Glycans undergo drastic changes during malignant transformation and tumor
progression in colorectal cancer (CRC). Altered expression of glycogenes can cause aberrant glycosylation
that is associated with tumor characteristics, thereby making glycogenes as cancer biomarkers. We
performed an unsupervised clustering of a microarray dataset of CRC, leading to the development of
glycogene-derived transcriptomic subtype. The prognostic significance of our signature was validated in
additional cohorts, consisted of more than 200 CRC patients. Analysis of TCGA data revealed that this
subtype was characterized by distinct pathological features with specific genomic alterations.
Immunohistochemistry for candidate glycogenes was performed in our cohort of more than 400 CRC patients
who underwent surgery. We here report the challenge of developing glycogene-based biomarkers that may
stratify heterogeneous patients with distinct molecular characteristics with various outcomes.
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Age Mean+SD 67.0+11.8 665.8£12.0 67.3x11.7 0.338
Gender 0.497
Male 198 45 (834 ) 153 ( 58.0 )

Female 137 26 (386 ) 1M1 (420 )

Location 0.319
Proximal colon 1086 26 (366 ) 80 (303 )

Distal colon 103 21 (206 ) 82 (31.1)

Rectum 126 24 (338) 102 ( 386 )
Histological differentiation 0.643
Well 161 36 (507 ) 125 (473 )
Moderately 145 27 (380) 18 (447 )

Poorly 9 3 (42) 6 (23 )

Mucinous 20 5 (70) 15 ( 57 )
Stage(UICC) 0.705
0 14 1 (14) 13 ( 49 )

I 65 16 (225) 49 (186 )

] 12 2 (310) 100 ( 379 )

n 89 25 (352) 64 (242 )

v 45 7 (99 ) 38 (144 )

Tumor invasion 0.866
Tis (m) 17 1 24 16 ( 61 )

T1(sm) 33 6 (85 ) 27 (102)

T2 (mp) 49 14 (197 ) 35 (133 )

T3 (ss-a) 138 32 (451 ) 108 (402 )

T4 (se-si/ai) 98 18 (254 ) 80 (303 )

Lymph node metastasis 0.127
Absent 213 40 (563 ) 173 ( 655 )

Present 119 31 (437 ) 88 (333)

Not available 3 0 (00 ) 3 (11)

Distant metastasis 0.433
Absent 290 64 (901 ) 226 (856 )

Present 45 7 (99) 38 (144 )
Microsatellite instability 0.201
MSS 310 63 (887 ) 247 (936 )

MSI 25 8 (113 ) 17 ( 64 )

P53 expression 0.869
Negative 108 24 (338) 82 (311)

Positive 98 24 (338 ) 74 (280 )

Not available 131 23 (324 ) 106 ( 40.2 )
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Table 1. Fuc-T & #HES9"% miRNA (P<0.0001)

Genes significantly correlated with Quantitative Trait:

Table - Sorted by p-value of the univariate test
The first 140 genes are significant at the nominal 0.05 level of the univariate te:

[ |[Correlation coefficient [Parametric p-value|[ FOR || _UniquelD
[ Jlo7es Jc1e-07 < 16-07 |[hsa-mir—625 |
2 o448 J[1e-07 < 10-07 |[nsa-mir-592
|?|f544z 1e-07 <1007 |[hsa-mir-926
-0.422 < 1e=07 < 16=07 ||hsa=mir-552
|_5 0411 < 1e-07 < 10~07 ||hsa-mir-92a~1
6 |0407 < 1e=07 < 1607 |[hsa-mir-1960
[ 0405 < 1e-07 < 1607 |[hsa-mir-1814
o372 C1e-07 < 1a-07 |[hsa-mir-31
|| 1e-07 < 16-07 |[hsa-mir-375
(10 |[o351 |[<1e-07 < 16=07 |[hsa-mir-215
11 o349 C1e-07 < 16-07 |[hsa-mir-1180
12 J[o332 16-07 3.016-06][nsa-mir—155
13 |[-0.349 1e-07 |[3.07e-08][hsa-mir-1269
14 |[-0.324 |[2e-07 5.59¢-06 [nsa-mir-920-2
15 |[0.316 [¢e-07 1.04e-05[hsa-mir-181¢
16 |[-0.305 |[1-1e-06 2.69¢-05|[nsa-mir-217
17 |[-03 |[1.7e-08 |[3:91e-05][hsa-rmir-20a
18 |[-0.281 |[3.6-08 |[7.826-05][nsa-mir-190-2
(19 )I-0.291 [[47e-06 |[8.676-05] [hea-mir-3170
[20 ][o308 |[29e-08 |[0.000186][hsa-mir-3173
[21 o278 1e-05 |[0.:000186] rsa-mir-3934
[22 |[0.251 1.31e-05 0.000233][hsa-mir-216a
[23 o273 1.43e~C 00024 ir-1266
[2a o278 1676~ ( mir-3340
[25 Jlo27 1.79e- [0 mir-223
[26 J[027 1.8e-05 |[0:000265][rsa-mir-362
[27 |[-0288 |[1:86e-05 |[0.000269][nsa-mir17
[28 [-0.268 J[208e-08 |[0.00025 [ea-mir-224 ]
29 |[-0267  |[2.17e=05 [0:000293][rsa-rmir-335 |
[30[o268 |[24e-05 |[0000313]hsa-mir-330__
[31 |[-0.265 [257e-05 0.000324][rsa-mir-188
[32 J[0z74 |[3.19¢~C 00039 |[hsa-mir-204
[33 |[-0.256 |[¢83e=C 000 ~mir-532
[34 Jo256 |[465e- J[0.000 —mir-146b
[35 |25 |[e.04e-05 oz mir-3614

Table 2. GALNac-T & #H B8 9 A miRNA
(P<0. 0001)

Signi lated wi ntitative Trait:

Table - Sorted by p-value of the univariate test
The first 58 genes are significant at the nominal 0.05 level of the univariate test

| |[correlation coefficient|[Parametric p-value|[ FOR UniguelD
[Joser_ Jieds [o000esijpuamisez |
[2][oze2 |[6.82-06 |E6TE':I" [hsa-mir-215__|
[ ][oz78 [5.4e-08 [0:00123 |jhsa-mir-212
I[4 ][o297 1.56e-05 000152 ||hsa-mir-508-1
[5 Jo257 4.450-05 orm hsa-mir-224 |
ElFozis 9.77e-05  ||0.00637 |jhsa-mir-3199-2
[ ][oz37 |[o0001757 ||_0|W hsa-mir-552
[8 ][-0238 [0.0001906 |[0.00932 |[hsa-mir-511-1
[a ][o233 0.0002254 [[0.00979 |[hsa=mir-85
[10][-0228 0000308 ][0012_][hsa-mir-132__
[iilFozts  J[oooos4os 00228 |[hsa-mir-582 |
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