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Integrated gene expression signature analysis of prognosis and drug-resistance in patients with serrated
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[Abstract] Objective To conduct a integrated analysis of gene expression signature and gene expression profile, so as to
provide reference for the prognosis and drug-resistance of serrated colorectal adenocarcinoma (SCA). Methods We downloaded
four gene expression datasets (GSE14333, GSE17538, GSE33113, and GSE37892) of colorectal carcinoma with the follow-up
survival data from GEO database, and then integrated them into a entire expression profile (=600) with batch adjustment and
gene expression value extraction. An SCA gene signature and the corresponding expression profile were integrated with the
previous expression dataset. Using the gene signature score model we assigned score to each patient in the gene expression
dataset and classified the patients into serrated, transitional, or conventional subtypes. Kaplan-Meier analysis and Cox model
were used to compare the risks of cancer recurrence between three subtypes of colorectal carcinoma. Gene signature model were
also used to generate the score for each patient in the datasets associated with alleviative therapy of colorectal cancer(GSE28702,
GSE5851). The SCA drug-resistance was analyzed by observing the therapeutic effective group and non-effective group.
Results According to cut-off value of CRC subtypes, 600 patients in the combined dataset were classified as 50 with serrated
subtype, 126 with transitional subtype, and 424 with conventional subtype. Survival analysis showed the serrated and

transitional subtypes had very similar scores to predict patient survival, and they were also independent risk factors for
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postoperative recurrence. When comparing serrated and conventional subtypes, multivariate Cox model analysis indicated the

patients with serrated subtype was an unfavorable independent risk factor for prognosisCAHR=1. 792, 95%CI 1. 011-3. 177).

Responders to cetuximab treatment had significantly higher signature scores than non-responders (P=0. 017), while responders

to FOLFOX treatment had similar signature scores with the non-responders. Conclusion

Serrated subtype is an independent

risk factor of postoperative recurrence in SCA patients, and is related to the treatment with cetuximab.

[Key words |

i 1A 4 45 i i (serrated colorectal adenocar-
cinoma, SCA) & i 4 K B o TA 1Y — i 52 BUAR B 25
MR 45 B 8 (CRO) MBS, 3 Bz AL AT DL e e B2
R R TR R Y A Gl 1 R A DA
DS R R AT SRS o Y =N SN N il 7R R
AR o3 T R R Y AR AR T T B AN T
& GE 10 45 Il It R A S0 1A 2 1 (adenomatous polyp-
osis coli, APC) {5 3 % *' . 25 11 I #1472 1AL AR
BEE G A B B L S A S
AT HE O A BB . B 5 R 45 Y o i T
HA K-RAS Bl BRAF K578 AN BA G Ak A
Fa g R AE o (5 B A & K 1Y B TR AN R E L A
CFRBIAEAE " M2 R 506 B 45 W o sk
Z ISR 2 B o AR AL AR AE B KRB R
(B UV N EN i og S R S R T R R Y o
B A — T U R A5 g 4 Ok TR 4 3k
W50 ¢ B A L 45 B 88 -5 LAt 45 i LM 8 I 5 T
Ja BT 205 AR — UG 1A R4S E W A
PR 2H 3 3K 3 0 TR A F 58 50 K B - — Aol 5 40 1A TR R A
R S M S 3K I A AL 1 45 1 i IV TR R AT A T i 25
JEAR RAFIGIRFRAE™ . BR TR &5 A — 5k, W
TAE T A 3L [R] ke i 2 — AR A R B/ .

840 3t K #f (gene expression signature, GES)
& — A RE S 45 7 B 2 Y Ll B P L o T B AN
I 0O A R I ) Bk R, 22 0 A el R A
AR E W T TR 2B G T ERA
ER A FALH IR R OE . BT RaR T 5 A0
FE R JHAE BUBE DR RE 3 A 3R AE — A RAEA R 3835 A
B (n=600) H PR A 5 A7 1L 45 B 1o s 1) i PR T A
ISP AL - LA O 4 5 1% 28 L A5 5 1 o 1O TR AT 5 32
T RE .

1 BERIAFE

1.1 ZHAmERERETAEELESHG TR

serrated colorectal adenocarcinoma; gene expression signature; prognosis; neoplasm drug resistance

[Acad J Sec Mil Med Univ,2014,35(11):1247-1253]]

Ao sb 3 BE DN IR 5 K A A7 2 2L F 5 (gene ex-
pression omnibus, GEO) H {7 78 K & I 9 TF 5% 19 &
RTEROE . RIE BT RAT T 80T 3 4 A s (D
AASE TG 15 B 45 H I g 3508 1% A 8 B L A 4
GSE14333"% | GSE17538™,  GSE33113"' HI
GSE37892M% 3% s Jr 4t 34 7= 4 B Affymetrix hgu
133plus 2. 0 38 F 45 (2) 1 A5 58 14 79 il 48 56 Y
F IR 1B BUHE (GSE4045, Affymetrix hgul33a) & H
AR SCHR TRy 226 A4S 14 BL 25 B I A G IR EF 1015
AU 2 A IRIT R E B R B 4
GSE28702"% F1 GSE58511', §f # K Affymetrix
hgu 133plus 2. 0, J5 & & Affymetrix hugl33a 2.0,
XF T R s AT E B R B Affy £y
Robust multi-array average (RMA) 3% 3k Bt 4 B
FEH mRNA 3K 5 % 8 flE . JF 2 Bk GSE14333 &5
GSE17538 & (YREA 3 SR Ji5 A1 20 %8 W A [R]85
&% 515 B, 9F & JF GSE14333, GSE17538,
GSE33113.GSE37892 fl GSE4045 45 5 ANHF5% .,
Sva F AL i ComBat” iy 4 JE 47 4k 7] 132 25 4%
iE . A Limma 3432 o 19 “normalize Quantiles”
A fl survJamda FAFAL Y Z-score HES X
s AT AR MEAL RN Z B fk. XF T GSE28702 Al
GSES851, AU Affy £%F H i1 RMA 0l fi
$& P AT Z-score B fl . fJa ARG &0 o7 B IRE
55 8 A U7 B i SO DR R R DGR T 4 X 7 A7 A0 il 4
AR R T 18 28 3K 1% K d LR 647 )5 240 T

1.2 &R RBF o0 45 SUEE R E A0 A
RS IR AT AR AR

2w,

M S s) =<5
odule Score (s) S|

icn

Forf n SR GUHE DR AR i A 5 19 B — i TR ) %0
xR 2R R I R A IR w4 FE DR S R A AR
HARBAEAD P B RE N 1R E N — 1.1
o IR 3K AR A i S0k DRLRE A AR SCRREY D) .




o511 L

AR S5 R BUIE R 23 BT 48 7 e 147 70 4% T M i 14 USSR 24 « 1249 -

X U D 45 M 9 4R SO DY A 226 AR
Bt o 128 AN7E 4 U A9 vh s 225K, 98 AN 7R B Ui AU
FEHIRER A . 768 SO DR REVE A AL O B Tk
55 R TR X L R R AN AT

1.3 st sxam XNFEHFMWS SRR, L
GSE40455 5 Ry 4 7 B 58 » AR 418 1% WF 5% o Bl 145 20 0
1% 55 7 35 1) 9 B 2 245 R R4 S0k R RE T 43 25 L A
FE BT TR U R 5 A e TS L e A0 AL T
Pz S T KREEA B S H 600 4~ CRC Ay 2 74 5t
E o TG AT X A P TNM 4330 DL R 45
JW 0. #5345 A8 s R AT S B 1 2 A8 i Cox BEAY Jp
Bt XA Bir IRl 9 48 5 7E 47 43 )2 J5 3547 Kaplan-
Meier 5 8 53 7. 43 B7 B 97 70 418 20 B D BE O 40 5
FOLFOX J5 %8 K 74 % 1 54707 A ¢ & I R F
SEREAS ¢ K B B A BN A AN TG R AL B T G K
Vo it o bt AT R BAFFI SPSS16. 0 ok 52 B,

1.50

o 1 K i (o) N 0. 05,
2 & B

2.1 CRC & & 4 @ R 14 # %  GSE14333,
GSE17538.GSE33113.GSE37892 #il GSE4045 1) 4
IR LA 637 DREAS, H A 45 7R BF 58 GSE4045
f55 8 AN A B A 29 MEGE AL . W 1A BT
5 8 N U g 1) 48 S0 R BE B AR P43 0. 701,
29 AL 58 RU P (48 S05E DU B E 43 0. 294, AR
GSE4045 W RIFFEE5 AL BB 48 SO BEPE 4> >0. 700
e Ve B2 B R L 4 SCBE BRI 4r =0, 300 H <
0. 700 3 1 7 45 B W Jis » 48 SR PR BT 43 <C0. 300
NG IS H . Bk, BATTEE 600 A 1 4y A
25 B9 43 B T (n=50) i JE T (n=126) FlI
G RN (n=424)3 WAL, HLAK N 1& 1B iR,

1.00
Ol — = = — — —

Signature score

—0.50

0.50 Transmonal subtypc
0301 — —

(0vent10ml iubu pe ‘N | r
|H|I|II|||||||...------

Serrated subtype

®

—1.00

1.50

1.00 |

0.50

Coventional subtype (n=424)

—1.00

@

g

8 -
% M]MWNNNMNNNNWWWMmmm
%—0.50

Serrated subtype (#=50)

—1.50
Bl AR

TERMERRLE

M=o BEHE

Fig 1 Cut-off values of subtypes of serrated carcinoma, transitional carcinoma and conventional carcinoma of colorectal cancer

A: Result of GSE4045; B: Results of GSE14333, GSE17538, GSE33113, and GSE37892
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Tab 1 Clinical characteristics of serrated, transitional,

and conventional subtypes of colorectal carcinoma

Conventional Transitional Serrated

subtype (N=424) subtype(N=126) subtype (N=50)

Age (years)

8

+s 66.89+12.83 66.49+12. 74 66.04=+14.08
Median 67.00 66.96 69. 00
Gender n (%)
Male 230(54. 25) 73 (57.94) 19 (38.00)
Female 278(45.75) 53 (42.06) 31 (62.00)

Stage n (%)

1 40 (9.43) 6 (4.76) 3 (6.00)
Il 189 (44.58) 63 (50.00) 24 (48.00)
Il 108 (25.47) 40 (31.75) 21 (42.00)
1\l 87 (20.52) 17 (13.49) 2 (4.00)
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Fig 2 Prognostic values of serrated and conventional colorectal carcinoma at different tumor stages
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Tab 2 Univaraite and multivariate Cox model analysis of effect of subtypes and

stages on prognosis of patients with colorectal cancer

Univariate Cox analysis Multivariate Cox analysis
Ttems
HR (95%CD P value HR (95%CD P value
Age (years) 0. 990 (0.976-1. 004) 0.179 0.998 (0.984-1.012) 0. 786
Gender (Male vs Female) 1.021 (0. 705-1.479) 0.913 1. 049 (0. 718-1.533) 0. 804
Stage (1. I, D 2.847 (2.205-4.002) 0. 000 2.739 (1.934-3. 878) 0. 000
Subtypes (Conventional subtype vs others) 2.293 (1.582-3.323) 0. 000 2.118 (1.460-3.072) 0. 000

HR: Hazard ratio; CI: Confidence interval
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Fig 3 Relationship between serrated gene signature scores and adjuvant therapy effective
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