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WE AW B e 08 A& @ 1L(RBL1/p105)2 AL W JE £ 40 08 & & JR K& 69 R Z—,
RBLIEFHINA R FAR, Eafpigia. A, 2P RAFEEZHER. % LIFTRBLIE B £
L5 S A TG F 9V R FevT RE A ALEL. AR SR AR ) 40 ) 3E(TCG AR o 64 45 1 % 7 1)

FAtFe s 2 3E, iHRRBLIZ R £ 7 F A Abs &, il idCox = AR R B 7 F AL 5 5 4 M &
BHEMEZA M AE, BAREI, FAER G ZBMLRBLIEAR B3 T FRRANKT & TEFHR
(0.120+0.012 vs 0.113+0.008, P=0.000 04). FiJ&, #F 7 # KA % KA TAE4FIE(ROC) wh 2% K 374>
RBLIJA R B30T F HEACKF 6995 BrE, A wh X T @ ARAUCE A5 B 697 P47 . FFRA
I, BT R FEAAEAUCAF|0.732, xF B 44 R HZE #80.5%. 45 57+/Z 455.3%. Cox% B EpHrs
RE I, cg04086771 % F AR LM% B4 s 694k 2 6 B £ (P=0.002). Z A58 i 4 TCGA
B T 09 AT AR, KIURBLIK B B 2T X F ALK T it 5 25 1 % L m RIeA X, F) i RBLIAL A )
W AA B0 T ALK 2 2 R 6 TUS R B0h .

X427 45, TCGA; RBLIFEA; HEAY: A= Wiks£4; W5

Analysis of Potential Diagnostic and Prognostic Value of the Methylation
Levels of RBL1: A Study Based on TCGA Database

Pan Ranran, Ji Huihui, Huang Tianyi, Hu Haochang, Duan Shiwei*
(Medical Genetics Center, School of Medicine, Ningbo University, Ningbo 315211, China)

Abstract Retinoblastoma-like protein 1 (RBL1/p105) is a member of the retinoblastoma protein family.
RBL1 is generally considered to be a tumor suppressor gene and plays an important role in cell proliferation,
apoptosis and differentiation. This article explores the role of RBL/ promoter methylation in diagnosis and
prognosis of colon cancer and its potential molecular mechanism. Using the methylation and expression microarray
data from The Cancer Genome Atlas (TCGA), we screened for differential methylation sites of the RBLI in colon
cancer, and researched the role of RBLI methylation sites in the prognosis of colon cancer patients using Cox
regression model. This study found that the promoter methylation level of RBLI in tumor tissues was higher than
that in adjacent no-tumor tissues (0.120+£0.012 vs 0.113+0.008, P=0.000 04). Subsequently, we used the receiver
operating characteristic (ROC) curve to evaluate the diagnostic value of the RBLI promoter methylation, using the
area under the curve (AUC) as the criterion for the diagnostic value. We found that the promoter methylation of

RBL] could reach an AUC of 0.732 with a sensitivity of 80.5% and a specificity of 55.3%. Cox multiple regression
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found that cg04086771 hypermethylation was an independent risk factor for prognosis in colon cancer patients

(P=0.002). This study found that the average methylation status of RBLI promoter region may associate with

the risk of colon cancer. Meanwhile, we found that the methylation level of RBLI had an important impact in the

prognosis of colon cancer.
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Table 1 Variation analysis between case and control

A N1/ i) P 151l £ X REZH PfH
Variables Number (case/control) Case Control P value
Promoter 297/38 0.100 +0.010 0.093 +0.007 4x10°
cg07183320° 297/38 0.938 (0.925, 0.947) 0.943 (0.933,0.951) 0.023
cg00045515* 297/38 0.553+£0.170 0.457 +0.087 3x1077
cg22852276° 297/38 0.043 +£0.009 0.038 +0.007 8x107°
cg26843008° 297/38 0.057(0.051, 0.064) 0.052(0.047, 0.056) 4x107
cgl14073481° 297/38 0.018 +0.004 0.019 +0.003 0.420
cg15439819° 297/38 0.013 +0.003 0.013 +0.002 0.901
cgl1336672° 297/38 0.020 + 0.003 0.021 +0.002 4x107
cg00565646" 297/38 0.048 (0.041, 0.058) 0.043 (0.039, 0.046) 0.002
cg12569089° 297/38 0.070 (0.057, 0.087) 0.056 (0.052, 0.067) 0.002
cg21570468° 297/38 0.049 £0.011 0.044 +£0.010 0.007
cg16239906° 297/38 0.051+0.011 0.044 £0.011 0.001
cg08951607° 297/38 0.040 (0.031, 0.048) 0.041 (0.031, 0.052) 0.552
cg04086771° 297/38 0.057 (0.048, 0.071) 0.052 (0.049, 0.060) 0.067
cgl7113158° 297/38 0.714 +0.086 0.678 +0.048 2x107*

HAAFRP<0.05. afRrneglit s TIERAR DX, bR cg o i A 2E DI 5 31 X4

Bold represents P<0.05; a represents that cg sites are located in the gene body region; b represents that cg sites are located in the gene promoter region.
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ROC curve showed that the optimal point was obtained when the methylation level was 0.092, with the corresponding sensitivity of 80.5% and
specificity of 55.3%.
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Fig.2 Diagnostic value of the methylation of RBLI gene in the colon cancer
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Fig.3 Cumulative survival probability curve of 297 patients with colon cancer
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Table 2 Multivariate COX analysis of prognostic factors in colon cancer
SR AR ToHi AT
CpG Overall survival (OS) Disease-free survival (DFS)
P B SE P P+ B SE P

cg07183320 0.176 10.387 8.831 0.239 0.075 -5.432 6.445 0.399
cg00045515 0.363 —0.459 0.766 0.550 0.134 0.284 0913 0.756
€g22852276 0.622 27.462 19.884 0.167 0.572 7.405 22.130 0.738
€g26843008 0.256 —18.465 18.186 0.310 0.125 3.737 3.112 0.230
cgl4073481 0.318 —52.660 72.009 0.465 0.696 -29.150 72.359 0.687
cg15439819 0.173 42.046 119.530 0.725 0.220 151.442 102.538 0.140
cgl1336672 0.410 —77.990 80.586 0.333 0.786 -64.819 78.815 0.411
cg00565646 0.518 6.283 11.551 0.586 0.749 —15.034 11.693 0.199
cg12569089 0.991 4.827 6.039 0.424 0.417 1.615 6.334 0.799
cg21570468 0.621 -23.514 16.812 0.162 0.200 -33.478 18.281 0.067
cg16239906 0.072 -31.384 17.741 0.077 0.280 -10.457 17.279 0.545
cg08951607 0.747 11.566 15.280 0.799 0.803 0.941 14.384 0.978
cg04086771 0.069 12.176 3.989 0.002 0.799 7.376 6.059 0.223
cgl7113158 0.731 0.928 2.006 0.644 0.682 0.911 1.995 0.648

HUAAFRP<0.05. SARAAEF SR MBEALL T 00 22 R AT S IR 51 AR ZE T IR 11 T A 47 2 A 3 MBEATL AL T 80 500 52 R 5 e T it Je
BUBFBCTIHINS [A]; o SELAR I (U1 AL AR ) REAT LR 3R A7 23 W, SR Cox LA KUY 2 BRI 3R 70 W A e i i I BRI 3R USRS
b A 5 LA N B B8 3R (P A /K P ) PR HEAT 22 B85 32 20 A, SR Cox EL 81 AU A3

Bold represents P<0.05. Overall survival refers to the time from the beginning of randomization to death due to any cause; Disease-free survival

rate refers to the time from the beginning of randomization to the recurrence of disease or the death of patients due to disease progression; *: Cox

proportional risk model is used for univariate survival analysis of continuous univariate variables (such as methylation level); *: Cox proportional risk

model was used to do multivariate analysis, which includes univariate analysis of statistically significant factors and factors that are necessary to be

included according to professional judgment (methylation level).
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#*3 RBLEFERENETRAEBAVAIVAR R EEPHCOXSE RS
Table 3 Multivariate COX analysis of RBL gene in colon cancer patients with long-term metastatic (IV and IVA stage)

SRAEARR o A3
CpG Opverall survival (OS) Disease-free survival (DFS)

P* B SE P’ P* B SE P
cg07183320 0.164 —20.365 316.673 0.949 0.277 817.100 642.416 0.203
cg00045515 0.497 23.590 23.049 0.306 0.418 —31.642 66.509 0.634
€g22852276 0.286 159.005 333.058 0.633 0.545 —1954.972 1951.181 0.316
€g26843008 0.421 —1065.171 483.771 0.028 0.453 1739.411 1907.131 0.362
cgl14073481 0.078 305.632 860.078 0.722 0.177 1 435.801 1554.108 0.356
cg15439819 0.475 —434.128 513.898 0.398 0.657 —-1029.481 2792.491 0.712
cgl1336672 - - - - - - - -
¢g00565646 0.619 —50.025 182.973 0.785 0.263 —1 646.241 1 605.524 0.305
cg12569089 0.061 164.666 91.828 0.073 0.186 1119.019 1001.089 0.264
cg21570468 0.242 —514.439 382.272 0.178 0.738 -2 113.169 2081.822 0.310
cg16239906 0.890 86.974 376.146 0.817 0.497 —3929.032 3722.043 0.291
cg08951607 0.162 430.964 321.622 0.180 0.928 —2294.187 2614.888 0.380
cg04086771 0.204 466.809 203.223 0.022 0.996 99.801 448.692 0.824
cgl7113158 0.628 —35.490 28.185 0.208 0.550 29.230 83.253 0.726

FARARRP<0.05, SMAAAF 280 Hig NBENLAL T 48 22 DATART S A1 51 A2 58 T2 BRI 15 DG 93 A5 A7 28 08 18 MR AILAL T 46 28 59 52 K B e 95 s ok e
BUBF TR TR]; *: AR (I T IR AL /KT REAT B 3R AF 2 W, SR Cox LA RURHIBERY; *: B LR 3R W A Bt 2 i U B3R LR AR
b T 5 BN B B 2R (TP A KT FEHEAT 22 R 3R 20, SR Cox ELAB U RS

Bold represents P<0.05. Overall survival refers to the time from the beginning of randomization to death due to any cause; Disease-free survival

rate refers to the time from the beginning of randomization to the recurrence of disease or the death of patients due to disease progression; *: Cox

proportional risk model is used for univariate survival analysis of continuous univariate variables (such as methylation level); *: Cox proportional risk

model was used to do multivariate analysis, which includes univariate analysis of statistically significant factors and factors that are necessary to be

included according to professional judgment (methylation level).

BRBLIFERFRIEYUER, WE it s K AE R E. &
A FEIRAT R IR, e HZRBLIFE K 5 5 T X W 34k
KV T R, 8 HTRBLIHE R H &
7K X6 &5 e T 1R R el AT T R B, cg04086771
o R AL 45 B R BT FE R R R, X AT g2 T
VE R 5L R RBL I K] v R 4k S 3 R A K
ST R, T R 2 0 e A R R B R .
I, BATHE— D548, RBLIFER W] i v] LLYE N 45
TR YT S, IR I Rtk — B S IR IR IE o

(A B I, X2 5 — T8 I TCGA B 2
W FURBL 1% R 1E 45 [y Yo 78,35 (1) 9 26 2R s 5% 4H 23
P SR AS IRF 7S o SR 1T IR FA 0 ] I &
YI(CEA. CA199. CAI125%5) X RIE =, RBLIFEA
S RSN E T B DA AR
) I 2% 475 A DNA (cf-dna) 7] A # IR T 478 4 Ji 8 41 A,
TXA] DA Bl e B A e 4 AR 2B 19 790530, A I
Hcf-DNAH K A RBL1HE R F 56 Ak AT Dk 40 2H 2
P22, BRI R TR 75 AT R — B IRAERT, thAb,
AT FER I TCGAKU 72 4= R 20 H R4 K1
EREAINE G, RARE S . SRTES
Ao, AR AR A o BRIV A . B

IR BT FT R BRAE AN 5 A AT T AT T3 i 1
SR U R —AVE s, A A B P I B e
FEPATHE T R AW T E ki

S, AHTTUCR T BUE FITCGABUE 2 #idE, xt
RBLIZEIN 52 W UG A K Mgl Mt 4T 1810
Y2408, KL 5 S5 A SR AL AL KT, NS e
il W, TURHE IR — L5 1A .
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