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Intratumor heterogeneity of SP1 expression in colorectal

cancer and its clinical significance
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(1. Cheeloo College of Medicine, Shandong University, Jinan 250012, Shandong, China;
2. Department of Pathology, Affiliated Hospital of Jining Medical University, Jining 272029, Shandong, China)

Abstract: Objective To investigate the intratumor heterogeneity (ITH) of specificity protein 1 ( SP1) protein expres-
sion in colorectal cancer (CRC) and its clinical significance. Methods Clinical specimens of CRC were collected. The
expression level and pattern of SP1 protein were detected by immunohistochemical EnVision method. The ITH character-
istics of SP1 protein expression were identified, and the ITH level of SP1 protein was defined. The relationship between
ITH level of SP1 protein and clinicopathological characteristics and prognosis of CRC patients was analyzed. Results
SP1 protein showed typical ITH expression in CRC. The ITH level of SP1 protein was associated with lymph node me-
tastasis ( P<0.001) and TNM stage ( P<0.001). Survival analysis showed that the overall survival (OS) of patients
with high ITH level of SP1 protein was significantly lower than that with low ITH level (61.25% vs 81.82%, P=
0.004) . Univariate and multivariate Cox regression analyses showed that high SP1 protein ITH was an independent pre-
dictor of poor OS in CRC patients (HR=2.680, P=0.017). Conclusion The expression of SP1 protein in CRC has
significant ITH characteristics, and defines the quantitative criteria of SP1 ITH level for the first time. It is demonstrated
that a high ITH level of SP1 protein is significantly associated with CRC progression and poor prognosis.
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Figure 1 ITH characteristics and ITH levels of SP1 protein expression in CRC
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Table 1 Relationship between the ITH of SP1 protein and clinicopathological features of CRC/n( %)

SP1 % [ ITH /KF
A ) 72% 2
Lo g 55 (n=80) & (n=77) X P
FEWs % 1.033 0.310
<60 32(40.00) 37(48.05)
>60 48(60.00) 40(51.95)
5 1.239 0.266
& 35(43.75) 27(35.06)
5 45(56.25) 50(64.94)
JiesRg &R A7 0.034 0.855
2 29(36.25) 29(37.66)
H 51(63.75) 48(62.34)
Jibdgd 5 KA/ cm 1.406 0.236
<4 46(57.50) 37(48.05)
>4 34(42.50) 40(51.95)
Nk 20.240 <0.001
H 47(58.75) 18(23.38)
7 33(41.25) 59(76.62)
R E — 0.207°
=] 5(6.25) 1(1.30)
rh 51(63.75) 47(61.04)
ik 24(30.00) 29(37.66)
TNM 434 5.364 <0.001
I[+1 25(31.25) 57(74.03)
m+1v 55(68.75) 20(25.97)
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Figure 2 The relationship between ITH level of SP1 protein and OS of CRC patients analyzed by Kaplan-Meier survival curve
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Table 2 Univariate and multivariate Cox regression analysis of predictors of OS in patients with CRC

R S B EASE v
HR(95%CI) P HR(95%CI) P

SP1 & 14 ITH( & vs 1) 2.445(1.323~4.752) 0.006 2.680(1.200~6.130) 0.017
(560 & vs <60 %) 1.914(1.039~3.712) 0.044 2.015(1.072~3.975) 0.035
P (L ovs 5) 1.080(0.589~1.941) 0.800 0.620(0.318~1.173) 0.148
JibIEa A (S50 vs HL) 1.198(0.654~2.157) 0.549 1.493(0.764~2.871) 0.234
E i K B R (>4 cm vs <4cm) 0.907(0.500~1.631) 0.744 0.778(0.419~1.435) 0.421
WL (F vs TT) 0.701(0.367~1.283) 0.262 0.110(0.046~0.271) <0.001
SHACTREE (K vs W+ 1.333(0.715~2.412) 0.351 1.424(0.753~2.620) 0.263
TNM A (M+IV vs T+11) 1.484(0.825~2.705) 0.189 5.335(2.020~13.910) 0.001
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