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Prognostic model of cervical cancer patients based on genomic
instability-related IncRNA
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Abstract : Combined with the expression profile of long non-coding RNA (IncRNA) and somatic mutation profile in
the genome of cervical cancer in TCGA database, a computational framework based on mutation hypothesis was
established. A total of 36 IncRNAs associated with genomic instability of cervical cancer were identified, and the
function of their co-expressed genes was analyzed. The genes co-expressed with 36 IncRNAs were enriched in the 2-
oxy-glutarate and 2-oxy-carboxylic acid metabolic pathways. Gene signatures ( GILncSig) of two IncRNAs derived
from genomic instability were determined, and the Train group was divided into a high-risk group and a low-risk
group. The survival rates of the two groups were significantly different, which was further validated in the Test
cohort. According to independent prognostic analysis, GlLncSig was an independent prognostic factor associated
with overall survival of cervical cancer patients. In conclusion, this study provides key methods and resources to
further investigate the role of IncRNA in genomic instability, and provides a potential new pathway for identifying
cancer biomarkers associated with genomic instability.
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Table 1 Clinical information of two groups of patients with cervical cancer
Sy 415 SE(%) Test 41( %) Train 41 (%) P fH
AR <65 153(45.4) 74(44.05) 79(46.75) 0.734 9
>65 181(53.71) 92(54.76) 89(52.66)
ES 3(0.89) 2(1.19) 1(0.59)
I3 G1-2 129(38.28) 65(38.69) 64(37.87) 0.967 6
G3 199(59.05) 102(60.71) 97(57.40)
A 9(2.67) 1(0.60) 8(4.73)
4339 1-11 48 152(45.10) 73(43.45) 79(46.75) 0.613 6
1I-1V 171(50.74) 88(52.38) 83(49.11)
ES 14(4.15) 7(4.17) 7(4.14)
TNM 4} (T) T1-2 89(26.41) 45(26.79) 44(26.04) 0.973 6
T3-4 244(72.40) 121(72.02) 123(72.78)
RN 4(1.19) 2(1.19) 2(1.18)
TNM 434% (M) MO 303(89.91) 157(93.45) 146(86.39) 0.238 4
M1 22(6.53) 8(4.76) 14(8.28)
AR 12(3.56) 3(1.79) 9(5.33)
TNM 5344 (N) NO 99(29.38) 46(27.38) 53(31.36) 0.384 8
N1-3 227(67.36) 119(70.83) 108(63.91)
A 11(3.26) 3(1.79) 8(4.73)

1.2 EFAARTEEMMEX IncRNA HEE

254 TCGA B4 7 8 F19% 1) IncRNA 323535
FVA A0 Jf 2 A8 i, S5 5 5 P 41O B MR R 1
IncRNA ; 1) TH5 B4 F8UE 1Y B 41 if 28 A8 %5 i
2) R R A0 A 2R A R R BT HES 5 3) KT
25% 1 B F E SRS AN R 2 (GU-like ) 4, fit )5

25% 58 LR FEN AR SE (GS-like ) 41 ; 4) fi FH 3551
2T (SAM) J7ik F A GU-like 411 GS-like 21
Z i) IncRNA FiE 1% 5) Pi4[H] 22 7 A1 IncRNA
(logFC>0 B, logFC<0, P<0.05) #{ & X A FE R4 AR
Fa B PEAHSE Y IncRNA
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SRR R Y AR 20 it 28 A R R OT 4 B )P HE S
HRHRE 4 41 Ff 58 25 11 BRARECRE KR 25% (n=73) [
A E] GU-like 4 FIERG 25% (n=74) £ & /il 5
GS-like 4, SR )5 HL# GU-like 2H 73 i # # A1 GS-
like 2H 74 {5 5 3% (%) IncRNA £iL1E, R ML R T F
H IncRNA , 3834 Wilcoxon K4, 53 36 4~ IncRNA
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Fig.1 Differentially expressed genomic instability-related IncRNAs
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Fig. 2 Identification and functional annotation of IncRNAs related to genomic instability in patients with cervical cancer
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IncRNA g KUBE #E 43

T A BESE X 88 IncRNA 55 85 #0098 10 5 A=
FEWE Z A6 2 % TCGA Bt e T 40y 337 ey
U R 4> N Train 4 (n=169) Fl Test 41 (n=168)
h T T S TS A OEY IncRNA , SR F BRI 25 Cox 347
A3 36 Ik R AIASER RE P AR 5 IncRNA A9 238 7K 7
55 Train 20 H NAEAEIS RIFAE AEARAS B R 2
R Fa E Pk A & IneRNA  (AC107464.2 FlI
AP001527.2) Bl ffi b B F5U8 T AH 5 IncRNA (P<
0.05) . HHEHLZE Cox 43 AT 22 E50A A J5 AH 5¢
IncRNA 1228 7K P>k A 2 10 f XU A 28 ( GILneSig)
PEA B 20098 8 A 19 i fS RURS: L : GllneSig 43 fH =
(—1.201 8 x AC107 464.2 ) F ik &) + (0.091 6 x
AP001527.2() k5 ) , #F GllncSig 11, AP001527.2
1) R EORIEAE, Ul BT PT BE R B S0 A AF T A DG
fak &R, HmRiE 505 A RA XK, AC107464.2
1) R FO= A, Ul BT AT BE R B S TS A OGR4
PERZE, SRR S E R A, M S
RS AE YA B Train 41 H AR OE XA, S8 J5 LA
Hh S AR (B DA 4 5 e 3k 2 B8 25 0 S A [ 1Y) i
2 U R T 55 T A A XU (L 8 2H i 44 S v DR
4, UL /N H A7 XU A 1% 2 i 44 S I RUIS: 40
Kaplan-Meier 7347 ik 7 I XU 4 58 35 1) A A7 45 Jm W
AT KU 2H H 3 (P <0.001; WLIK 3a) o 5 XU
H5EELER N 11.8%, KKK H R 15. 7%
(WL 3a) JXF GILncSig #47 ROC £ /AT, 45 it
LN HAL(AUC) M 0.762 (WLIE 3b) , FeATTAR 4 UK
TEXTUNZREE b i B0 B AT HE T, LS W A4 105 A ¢
IncRNA IR 7K - | B35 U 200 if 28 A2 45CFN UBQLN4
7N N (1 1 S = < S e | T Al
(W 3c), #E ik KB B &, KB IncRNA
AP001527.2 F ik 7K F & 3, i ££ 5 % IncRNA

AC107464.2 kK- i, 55 KU 2 A8 3 1 2R 5k
BB (DLIE 3e) o LA i XU ZH R XU 21 28 2
P ity 2 A8 B RN UBQLING 2 ik A =X v XU 4
SRR AR 58 A8 1) B30 55 K KU 4 AR 0 B B 2
(P = 0.078, Mann-Whitney U £:5%; ULIK 3d) , It
Ah, UBQLN4 7E W 41 f& # rh 3k K7 o B 1B 2=
(P = 0.28, Mann-Whitney U test; UL 3e)
2.3 7& Test ZA/ GILncSig AY 37 381F

AT PFAE GlLneSig BIUHERRPE , 7E Test 41 55IE
HHGVER . B Train 41945 201 GlLncSig 43{E Al
H S XU (R 3] Test ZH 0 B 835 23 P4, AR RL
W 2H 72 1], i XU 4 80 1) ( ALIA] da) e XU 4
RS2 8 F AR AR B AA I 22 % (P<0.05), 5
Train ZH#EH—3

X} GILncSig #47 I R ME ROC #1434, 1%
il FE A (AUC) 7 0.782 (VLK 4b) . Bl MR
PEPEATXF Test 1Y (B F AT HET , WAL R 40 A F2 e
PEAHSE IncRNA SB35 R4 i 58 A8 450F UBQLNG f9 3R
TR KV B 2 DA G 348 o i A b B4 15 5 ( WL I de)
5 Train 21 45 R AHRL A 52, 26 IR XURS: BB v, XU
IncRNA AP001527.2 F ik /KT #, 4% 41 IncRNA
AC107464.2 Fik K- 198, 1 g JRURS: o Fh i o
IRAEBLIELFAR R (LI de) o [RIRE MR 20 g 58 A5 455
T 1o AU 2L MR XURS: 28 A JG A B 25 5% (P =0.058,
ULl 4d) , UBQLN4 Rk 7E WG 2H o JC I Bk 2% =
(P=0.53, LK 4e)
2.4 MIIFESHT

R T VAL GILneSig 145 1E 2 A 0l A7 T O
I RAS 1, X AR IS P EE 3 2R GlneSig 47 T 2
AR & Cox FIRHT, S5 E/R, E B
9¢J5 , GlLncSig 5 2 411 S A 77 3 0 35 M ¢ (L
#2) UM GlLneSig /&5 5 i & B AR A A7
PRIELA TS

x2 BEZEMSEZE COX BF4# GILncSig SARKBAANSEFR

Table 2 Univariate and multivariate COX regression analyses of GILncSig and overall survival in different patient groups

e LRISEAEIEE EASESmIERS A
KU L (HR) 95% A5 X 8] P-H R LL(HR) 95% A IX.[A] P-{8
Training 41 (n=153)
GILncSig( #5/1%) 1.127 1.065-1.194 <0.001 1.127 1.065-1.194 <0.001
AR 1.013 0.986-1.041 0.341
39 (G1/G2/G3) 1.085 0.788
Testing £ (n=153)
GILncSig( #5/1%) 1.016 0.996-1.035 <0.001 1.126 1.065-1.191 <0.001
RIS 0.885 0.473-1.656 0.115
I (G1/G2/G) 0.970 0.635-1.484 0.889




5 4 1]

JRRHL, A5 < T L R ZH AN FR E PEAH DG Lne RNA A B 2508 S8 25 T f A A8

269

2.5 GILncSig IMERES TIN RTRESELHE
=R

Giit T AR AT R RN, K &
A= TTIN HER AR HEA R R 2, #E—2P50ir ioR,
£ Train 2 Test 21 Fl TCGA 4P, 5 KU 24 TTN %€
A5 A Y EE ) 5 A AU 4 TG B B 24 5 (LR Sa)
HE— A B GlLneSig 5 TTN 828R 2540 b A 4
AT ZE . 24 GILncSig b T TTN Bf2E %1 ( TTN-

Risk == Highrisk == Low risk
1.00

0.75
0.50

0.25
p<0.001

Survival probability

012345678 91011121314151617 181920
Time(years)

¥ Highrisk | 76512917129 8 8 76 553 22 11100 0

& Lowrisk | 766345271612117 54 3 22 1 1000000

012345678 91011121314151617 181920
Time(years)

(a) TR IR 4 KR -MAE A7 i &

1

AC1074642 ()

1
I-z
3

AP001527.2

H
51500F |
£1 000t ;

500F« ° c .,

4 y * L °
0_'0'&?&-!’5\!’\“/ .‘.:(("’u\\ﬁ'. '.’l..s'q‘
0 20 40 60 80 100 120 140

UBQLN4 expression Somatic m

0 20 40 60 80 100 120 140

Patients(increasing risk socre)

(c) LneRNARIBIE ., A48 MUBQLN4R A
1% 7 B3 GILneSig - EIY INTH AR 4k

Type
Type IS{ High
2" Low

wild) % I, GILncSig ¥ TTN-wild % 4> &y TIN
Wild/GS-like ZH 1 TTN Wild/GU-like 41, >4 GILncSig
T TTN 28 7% 8 ( TTN-Mutation ) 58 2 I, TTN-
Mutation £ #f GlLncSig 434 TTN Mutation/ GS-like
ZH A1 TTN Mutation/GU-like #1 ( WL1& 5b) . GlLncSig
%f TTN Wild/GS-like 20 . TTN Wild/GU-like 41, TTN
Mutation/ GS-like ZH 1 TTN Mutation/GU-like £H 4 Fh
AU 20 iy A= A i 2 To I i 25 5 (P=0.581)

1.0 +

0.8

0.6

Sensitivity

04

0.2 }
0 AUC=0.762
0 0.2 0.4 0.6 0.8 1.0
1-Specificity
(b) ROCHI £
B Low-risk B High-risk
0.078
[. L] oo l. L]
1500f
§ L] L]
8 L] L ]
= 1000}
2
5
S L] (L]
s so0l K “ 3
S o *
g ié': & wx o
%)
ot ks
Low-risk High-risk
(d) AR R AT A2k B
E& Low-risk B2 High-risk
0.28
T 1
30 L L]
L]
=
o ° L4 °
.% .: . . ..‘. -
a o*® e .
5 20 ol ® °
= ol oo * s
E .‘ o np?
% st A% o,
g % oq : o e .Q-'
g
10 ° :.'. o". : o
e @
L L]
. L]
Low-risk High-risk
(e) UBQLN4ZRIE /K PRI FE L &

3 £ Train AR ERARREMITER GllncSig 55 A THRNER

Fig. 3 Identifying GILncSig score derived from genomic instability in Train group for results prediction
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2 ,P=0.078, (e) LA GU-like 41, ¥ €14 GS-like 41,P=0.28.



270 £ #H £ & # %20 A&
Risk == Highrisk == Low risk i F
1.00
08 L7
£ 075
E S Pl
% 0.50 E‘ 0.6 T ) -
zZ 025 v 04 T
Z p=0.036 .
0 02 F
01234567 8091011121314151617181920
Time(years) AUC=0.782
0 [ . L L L
% Highrisk|} 805835261813107 6 4 311 000000 0 0
@ Lowrisk| 7256332216106 5555552 1111000 0 0.2 0.4 0.6 0.8 1.0
012345678 910111213 14151617 18 1920 1-Specificity
Time(years)
(a) HE XU 2 K -MAE 47 i 2% (b) ROCHiI£%
i Type Ed Low risk E&l High risk
ype I wHigh
, " Low 0.058
oo oo ®
AC1074642 O
) _ 1500 e
I G
o @
05 L] L
Z 1000
e — AP001527.2 *5
E L ] :. L]
. 2 L]
g 5]
8 .: O ® o g 500 () Ll
£1500 =1 3 . osl.el
'-g . °
=1 000F °
E M : .. ¢ L] 0 L)
g soop N e te Tetle Low-risk High-risk
1) L4 L s =
5 oL ASeAANAWT, wrreptart Tl ows ehens
235 020 40 60 80 100 120 140 (d) PRaH R AR FE L &
g ;
2 30 - . iohuri
:% 25 ! E&Low-risk E& High-risk
§ 20 0.53
5 15 ! T |
g 10 : ° d '. ® o
5 30 .
=] . e °
0 20 40 60 80 100 120 140 .g ]
Patients(increasing risk socre) §
o
() LncRNAZIEHIR . (A4l R4 RIUBQLNAR 5, sl
N . <
1L B GIL neSig /M EL R T 16 Z F Y
g .ﬁﬂ. ..'a.
o‘o *®e
10 A o |eo
Low-risk High-risk
(e) UBQLN4ZRIE /K PRI FE L &

4
Fig.4 Independent validation of GILncSig in test group
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