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[Abstract] Background and purpose: Colorectal cancer (CRC) is the most frequently occurring primary
malignant tumor. Chemotherapy can reduce the risk of local and distant relapse. Therefore, it is very important to find
new biomarkers that can predict chemoresistant and help in treatment decisions. Methods: In this study, we examined
the expression levels of 1 200 human miRNAs in 6 CRC tissues, using miRNA profiling assay arrays. A validation
study was done to corroborate a subset of the results, including expression levels of miR-4299, miR-196b, miR-324-
5p, miR-455-3p and miR-939, by analyzing 100 specimens of stage IV colorectal adenocarcinoma (not respond and
respond to the chemotherapy) to quantitative real-time PCR. We modeled the relationship between the expression levels
of these miRNAs and the survival rate of 100 CRC patients by Kaplan-Meier method. Results: Expression profiles in
CRCs suggested that 5 miRNAs were candidate markers associated with the chemoresistance of colorectal cancer. We
found that miR-4299 and -196b had significant diagnostic value for chemoresistance CRC. miR-4299 yielded an AUC
(the areas under the ROC curve) of 0.784 and miR-196b yielded an AUC of 0.647 in discriminating CRC from controls.
Combined ROC analysis using these 2 miRNAs revealed an elevated AUC of 0.848 with 67.9% sensitivity and 90.9%
specificity in discriminating chemoresistance CRC. The low level of miR-4299 expression and the high level of -196b
expression are significantly correlated with the good survival of CRC patients. Conclusion: These data suggest that
miR-4299 and -196b have strong potential as novel biomarkers for chemoresistant detection of colorectal cancer.

[Key words] Colorectal cancer; Chemotherapy; Biomarkers; miR-4299; miR-196b

EETH: [F5985IIYIEE e T BT H No: YFX0102) .
BEEE: 3 =% E-mail:caisanjun@gmail.com



500

BRI, 5.

MicroRNAZERREA A B2 — RS TS P BV FUNIVER

MicroRNAs(miRNAs)&—2 2 HFHETZ
Tl A= 1k P9 B K B 240 1 8~2 5% 1 R 114 3 S
/INFRNA, HA T REFIRWIIRE. M
mRNASEAE HAMNT A, 38 5 T EOREE 30 )
PIITTER . S8 I miRNAs A FIAR 250 %)
AHIE, miRNA P P8 AR 22 27 s A 2 1)
FF 7 miRNAZ S 40fassE . bR T
G2 PP I E AN MG 2 RS . mIRNAFEH DI Z
FOIEAAEAE TR AT, ERMSE & miRNA
REd & 335, miIRNABHEF A ARSI 24
WRAETFRCR D o RIS AL R
WA 22—, Ay R R R i)Y i E
FIGRIEE o TR ENZ R SR)T
B2 Z AR, 4 B b7 Mok sz 21 &
M, FH BRI KB E RN G, Hm
RS, DIEKEEAM, BeEE iR,
AR UEE 1 X TV K W i 2 2UhR A miRNA SR 3K
TERBFTE, RAGXT—R AT A B ik + By FI4A
(XELOX)Tif 2512 Wi (I miRNA , R H 5 115 R
PHARERI G R, R B i ARk Ay
J5 F ARSI

1 BT %

1.1 ImRZER

YEEL20074E 11 H—20104F5 H 7248 B4t
i e s e R SR T A i A DD R AR 8 TV 38
Kt BBE T FARBRA L0061, ARJ5HE1T T HE
PRUER—ZEXELOX T ALY . AU 7 D PR
g, SRS E 10011 F8 2 B0 RS A 7 i
LIFA RA 30, el 5 o KAk
BB, 10061 B B bRAS, S Rt 25 2H AN
AR
1.2 iXF

BRNAFEHUHE Fmirvana miRNA Isolation
kit (Ambion, USA), miRNAZkjE{#i FAgilent
human miRNA v162.0 (Agilent technologies,
Santa Clara, CA, US), miRNAJ 4 f13i 5% 5%
f#i FHcDNA Synthesis Kit(EXIQON, Denmark),
Master Mix(EXIQON, Denmark),

1.3 FHik
1.3.1 ALTF B AR R 53 I7 RO AR I
RECIST (version1.0)

BOJAHATIRIRFCTR A, & BRALST R IT
fh bR UE S J R 43 2% fi# (partial response, PR)AH
St 22 f# (cmplete response, CR), JfIH A
B4 (n=43); FasE (stable disease, SD)FIIEJE
(progressive disease, PD)IH Miit244l(n=57), Fr
A CTH AR [F]— A A DAl
1.3.2 KM BEmiRNAKF %R A AAANART-
PCR

JIr A H AR A R FE B b A ) -80 C UK Af
TRAE, WHFEE X LR AR E . SRNA
PEEUHE FHmiRNA Tsolation kit, 4555 i FH
NanoDrop ND-100047 )66 1. miRNAZK K
P& Fi Agilent human miRNA v162.0 ' &K
IHBER 3671, RiBX MM A SR A
FU6 & ARIEmiRNA 25 R Ik 54
BT %25 B miRNAJEF T REEARRE, i
RT-PCR'®", H5Eff FHmiRNA Isolation kit7£4H
G AP S RNA 0 5E 4% 41 M RN A B9 ¥
B, RIGH S5 1l FHcDNA synthesis kit
Mix, L40MPERIPCRY Y . SR & (HE
10 uL): Master Mix 5 pL, Primer Forward
(1 pmol)I pL, Primer Reverse(l umol)l pL,
DNA 1 pL, MiliQ 2 pL. Py 14
fF: 95 °C 10 min, I/MEH; 95 C 30 s,
60 C 1 min, 40N EI, A %46 L&
Mo H B br AP U6 NS, PCR™
P10 wL 472 % 35 B W B i Ha Dk, A i
Puh MK/, BTART-PCREE 3K, B
FHIE
1.4 FitFaE

JIT A B FHSPSS 19.0 43 B4R (SPSS,
Inc, Chicago, IL)AbHE, XJAS[RZH (8] b el FH
Mann-Whitney UK;H 5% Kruskall-Wallis¥; %
ROCHIZIFHIZWNE . P<0.050 22 5% A 4t

RUAESN
-9



(F@BER L) 2013555235571

501

2 4 R

21 IFHHR

BG4S TOIRH LSRR Z P AL
RERIRSM BT 5 210 0 AT
SIS -SRI SRS 28 0, A L
ELAERERE290]. TNMAMI: IV, St
HFEEREABDI, BIEERS T, A AKEL43 156 % LA

HE 2, o E D T bR 42
AN SIS 5 1~3BO LLA5He 82901, 3
MLk Bk A5 1401, TNM . 23R4IV
W, HAP TR AR 2001, iR 1501, AL
FEVEIN . ARl . BRASEROL )T 225 RS A R
S(P>0.05), [HAENFERE T 28 A Ge it X
(P=0.007, #1),

F1 KpEBRERAZER

Tab. 1 Clinicopathological factors of colorectal cancer patients

[n(70)]
Factors Non-responders (n=57) Responders (n=43) P
Age (T+s) 57.3+£10. 1 58.0+12.5 0.813
Gender 0.226
Male 33(57.9) 30(69.8)
Female 24(42.1) 13(30.2)
Pathological type
Adenocarcinoma 57(100) 43(100)
Histological grade 0.797
Well differentiated - -
Moderately differentiated 33(57.9) 26(60.5)
Poorly differentiated 24(42.1) 17(39.5)
Infiltration depth
ss, se, si All All
Lymphatic metastasis 0.068
<3 28(49.1) 29(67.4)
>3 29(50.9) 14(32.6)
Liver metastasis 0.050
No 9(15.8) 14(32.6)
Yes 48(84.2) 29(67.4)
Lung metastasis 0.007
No 50(87.7) 28(65.1)
Yes 7(12.3) 15(24.9)
Location of colorectal cancer 0.113
Rectum 23(40.4) 27(62.8)
Left colonic carcinoma 21(36.8) 6(14.0)
Right colonic carcinoma 13(22.8) 10(23.3)

ss: Subserosa; se: Penetration of serosa; si: Invasion of adjacent structures.
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Fig. 1 Dysregulation of miRNA in human mCRC by the miRNA profiling analysis

A: Volcano plot illustrating the biological and statistical significances of differential miRNA expressions between non-respond and respond in
human colorectal cancer; B: Heat map diagram generated 5 significantly dysregulated miRNAs in their human CRCs.
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Fig. 2 Dots indicate of the relative quantification (RQ) values of miR-4299, miR-196b, miR-324-5p, miR-455-3p and miR-939 expression

levels, normalized by U6
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Tab. 2 Significant dysregulation of miRNAs in chemoresistant

CRCs
miRNA P Mean fold change
hsa-miR-196b 0.0059 8.502
hsa-miR-324-5p 0.022 4 2.28
hsa-miR-455-3p 0.039 1 2.082
hsa-miR-4299 0.006 2 0.191
hsa-miR-939 0.000 7 0.472

hsa: Represent the genes acquired from human-being.
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Fig.3 Receiver operating characteristics (ROC) curve analysis using miR-4299 and miR-196b for discriminating colorectal tumors of

chemoresistance

A: miR-4299 yielded an AUC (the areas under the ROC curve) of 0.784 (95%CI: 0.670-0.897) with 71.4% sensitivity and 88.6% specificity
in discriminating non-responder; B: miR-196b yielded AUC of 0.647 for miR-196b (95%CI: 0.508-0.786) with 64.3% sensitivity and 65.9%
specificity of in discriminating non-responder; C: Combined ROC analysis revealed an elevated AUC of 0.848 (95%CI: 0.756-0.941) with 67.9%

sensitivity and 90.9% specificity in discriminating non-responder.
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