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ABSTRACT Objective: To investigate the expression of PER2 and its correlation with the development of colorectal cancer. Methods:
A total of 203 cases of colorectal cancer patients who underwent radical enterectomy in Shanghai General Hospital were included. By real-
time PCR and immunohistochemistry, PER2 expression in the tumor tissue and adjacent normal tissue were detected, and the correlation
of PER2 expression with the pathological characterstics and clinical outcome were statistically analyzed. Results: PER2 expression in tu-
mor was significantly lower than that of the normal tissue in colorectal cancer patients (P<0.001). As compared to PER2-positive tumors,
a larger proportion of colorectal cancer patients with PER2-negative tumors had distant metastases (P=0.026) and were AJCC stage IV
(P=0.011). Conclusion: PER2 gene expression decrease in colorectal cancer patients, and PER2 may be helpful for AJCC staging of the
patients and assessing whether they have tumor metastasis or not.
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Fig.2 PER2 protein staining in normal tissue, tumor tissue and lymph nodes
A EEAAZIAERE;B: MEARASMELE,; C.MEBARERERE ;D EEKREEERERE
A: positive staining in normal tissues; B: positive staining in tumor tissue; C: negative staining in tumor tissue; D: positive staining in metastatic lymph node
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Table 1 Expression of PER2 in normal tissue and tumor tissue

Expression of PER2 Normal tissue Tumor tissue P
All subjects <0.001
No. of subjects 203 203
Negative 1(0.5%) 17(8.4%)
Positive 202(99.5%) 186(91.6%)
Subjects without metastasis <0.001
No. of subjects 108 108
Negative 1(0.9%) 13(12.0%)

Positive 107(99.1%) 95(88.0%)
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Subjects with metastasis <0.001
No. of subjects 95 95
Negative 0(0%) 4(4.2%)
Positive 95(100%) 91(95.8%)
P° 0.347 0.045

Note: *Comparison between normal tissue and tumor tissue; P values derived from the McNemar's test; hComparison between metastatic and

nonmetastatic subjects in normal tissue and tumor tissue, respectively; P values derived from Pearson x” test or Fisher's exact test.
xR 2 HEPEHAR PER2 [ik 5 BHIGKFREFHFENME XM

Table 2 Associations between PER2 expression and clinical characteristics of colon cancer patients

Variable PER2 expression, n(%) P
Negative(n=17) Positive(n=186)
Age 0911
<65y 7(41.2) 74(39.8)
2 65y 10(58.8) 112(60.2)
Gender 0.101
Male 4(23.5) 82(44.1)
Female 13(76.5) 104(55.9)
Tumor location 0.021*
Right colon 4(23.5) 80(43.0)
Transverse colon 5(29.4) 14(7.5)
Left colon 1(5.9) 19(10.2)
Sigmoid colon 7(41.2) 73(39.2)
T category 0.211
T1 0(0) 8(4.3)
T2 3(17.6) 20(10.8)
T3 3(17.6) 73(39.2)
T4 11(64.7) 85(45.7)
N category 0.121
NO 13(76.5) 95(51.1)
N1 2(11.8) 5931.7)
N2 2(11.8) 32(17.2)
M category 0.026*
MO 13(76.5) 172(92.5)
Ml 4(23.5) 14(7.5)
Vessel invasion 0.241
No 17(100) 172(92.5)
Yes 0(0) 14(7.5)
Differentiation 0.206
Well 7(41.2) 92(49.5)
Moderate 5(29.4) 69(37.1)
Poor 5(29.4) 25(13.4)
AJCC stage 0.011*
I 3(17.6) 21(11.3)
II 9(52.9) 72(38.7)
I 1(5.9) 79(42.5)
v 4(23.5) 14(7.5)
Recurrence and metastasis 0.583
No 10(66.7) 107(59.4)
Yes 5(33.3) 73(40.6)
Patient survival 0.673
No 7(41.2) 67(36.0)
Yes 10(58.8) 119(64.0)

Note: P values derived from Pearson x* test or Fisher's exact test.*Represented the difference was significant.
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Table 3 Association between clinical characteristics of colorectal cancer and OS by Cox regression model analysis

(O
Variable Univariate Multivariate
HR(95%CTI) P HR(95%CT) P
PER2 expression
Positive vs. negative 0.913(0.418-1.995) 0.820
Age
2 65y vs. <65y 0.963(0.606-1.533) 0.875
Gender
Male vs. female 0.745(0.463-1.197) 0.223
Tumor location
Transverse vs. right 0.799(0.331-1.929) 0.618
Left vs. right 0.959(0.420-2.189) 0.920
Sigmoid vs. right 1.064(0.643-1.761) 0.808
T category
T2 vs. Tl 0.303(0.043-2.150) 0.232
T3 vs. Tl 0.949(0.220-4.090) 0.944
T4 vs. Tl 2.812(0.684-11.551) 0.152
N category
N1 vs. NO 4.021(2.177-7.427) <0.001 1.631(0.361-7.372) 0.525
N2 vs. NO 14.070(7.537-26.266) <0.001 3.748(0.844-16.643) 0.082
M category
M1 vs. MO 14.741(8.148-26.668) <0.001

Vessel invasion

Yes vs. no 4.677(2.545-8.595) <0.001
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Differentiation
Moderate vs. well
Poor vs. well
AJCC stage
IIvs. 1
MIvs. 1
IVvs. 1

2.368(1.342-4.178)
7.499(4.112-13.678)

2.076(0.468-9.205)
9.512(2.292-39.469)
72.117(16.172-321.605)

0.003 1.747(0.970-3.148) 0.063
<0.001 2.972(1.470-6.009) 0.002
0.336 1.911(0.430-8.488) 0.395
0.002 3.905(0.521-29.268) 0.185
<0.001 19.641(2.347-164.401) 0.006

Note: HR: hazard ratio; CI: confidence interval.

& 4 Cox EAS TR E BRI ARSI DFS pfE X1t

Table 4 Association between clinical characteristics of colorectal cancer and DFS by Cox regression model analysis

DFS
Variable Univariate Multivariate
HR(95%CTI) P HR(95%CI) P
PER2 expression
Positive vs. negative 1.339(0.541-3.316) 0.527
Age
2 65y vs. <65y 0.982(0.624-1.546) 0.938
Gender
Male vs. female 0.881(0.561-1.383) 0.581
Tumor location
Transverse vs. right 0.826(0.334-1.984) 0.669
Left vs. right 0.912(0.401-2.076) 0.826
Sigmoid vs. right 1.176(0.722-1.915) 0.516
T category
T2 vs. T1 0.483(0.081-2.891) 0.425
T3 vs. Tl 1.258(0.297-5.337) 0.756
T4 vs. T1 2.961(0.720-12.175) 0.132
N category
N1 vs. NO 2.725(1.569-4.732) <0.001 2.492(1.426-4.354) 0.001
N2 vs. NO 10.224(5.781-18.085) <0.001 6.699(3.588-12.510) <0.001
M category
M1 vs. MO 9.931(4.914-20.071) <0.001 3.501(1.597-7.673) 0.002
Vessel invasion
Yes vs. no 4.116(2.155-7.862) <0.001
Differentiation
Moderate vs. well 2.264(1.345-3.785) 0.002 1.763(1.039-2.993) 0.036
Poor vs. well 4.867(2.641-8.970) <0.001 2.322(1.148-4.698) 0.019
AJCC stage
Ivs. 1 2.067(0.614-6.956) 0.241
Mvs. 1 6.690(2.074-21.577) 0.001
IVvs. 1 37.180(9.947-138.971) <0.001

Note: HR: hazard ratio; CI: confidence interval.
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