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HEE] Br A THEzARAREREE(TCCA) iF L SUIRBE TG A0 % 6y A4t X RAEA A Wiz i, S HETE
FMAER  FiE AR TCGA 2 Bl 4R SUIR R o (B AR A 09 2K B A B35, AU R limma S0k 06 S2 UGB AR K 2 A
SER AL 1) 6 £ S+ &AL B (DGEs) , 5k A WGCNA 324 LASSO-COX %47 DGEs 3 7 U A 4 69 % 42 L B, B W %
S R M TS AR R AE B G, SFE A B RGA 2523 B (GEO) SUMLRE 2038 4 P #E 470038, RS, 1@ 4E GSEA
M AR B R KR S, SR @ £ F A B S EAF 1 000 N DGEs; WGCNA 4 LAS-
SO-COX 2 #7 DGEs, 3£ 4% 5 A SUME I FAS £ 42 2 B . FBXL19 . HAGHL . PHKG2 . PKMYT1 #= TXNDC17, vy ix 2k 3 P
RS UM LA FF 3 5L B B U +F 2 ROC 247 & B i AL A LA B4G 08 TR P 46 5T 8 GEO 44 %8 B 13 3| 398 &
HOWMEFHREIEL S BF RRTAEMA;CSEA XA pS3 2 5@ % EETHRKLENA., &8 &
FBXL19 .HAGHL ,PHKG2 .PKMYT1 F= TXNDC17 4%, 9 TR & TR AL A =T A T UM B % TS Tml , A LA )% B 4
ENSE A P-E 2
[X$EIA] SUMA; FUE; WGCNA;  LASSO-COX

Construction of prognosis model based on five genes that screened by WGCNA and LASSO-COX for breast
cancer patients CHEN Caiping, QIAN Yanfang.Department of Ultrasound, The First People's Hospital of Xiaoshan Dis-
trict, Hangzhou 311200, China.

[Abstract] Objective To identify prognostic signatures to predict the prognosis of breast cancer based on a series of
comprehensive analysis of gene expression data. Methods The RNA-sequencing expression data and corresponding
breast cancer patient clinical data were collected from the Cancer Genome Atlas (TCGA) and Gene Expression Omni-
bus (GEO) databases.Firstly, the differentially expressed genes (DEGs) related to prognosis between tumor tissues and
normal tissues were ascertained by performing R package “limma” based on the TCGA database.Second, DEGs were
used to construct a polygenic risk scoring model by the weighted gene co—expression network analysis (WGCNA) and
the least absolute shrinkage and selection operator (LASSO)—-COX regression model. Third, we performed the survival
analysis to investigate the risk score values in the TCGA cohort.Simultaneously , the GEO cohort was used to validate the
model.Lastly , the Gene Set Enrichment Analysis (GSEA) was performed based on gene expression profile and risk score
grouping to enrich relevant pathways and molecular mechanisms. Results A total of 1 000 DEGs were identified. A
prognostic signature comprising 5 genes including FBXL19, HAGHL, PHKG2, PKMYT1, and TXNDC17 was developed
to divide patients into high-risk and low-risk groups,and its prognostic prediction was great both in training and valida-
tion cohorts. The high—risk group generally had a poorer prognosis. Conclusion The 5 genes including FBXL19,
HAGHL, PHKG2, PKMYT1, and TXNDC17 risk model can predict the prognosis of breast cancer patients, which is a
reference for the gene—targeted therapy of breast cancer.
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HAAR Y S B L SR H A R 2 AR 108 e 1
TNM 73 3], 0 3R RIB A LB B A R AT 2
(human epidermal growth factor 2, Her-2) 7K EH &
TBIT T ZE BT IS B, 0 BN MR 20t
PR I BRI B R W R R
BIT g R K, ™ R AT A A 3 o R AR A
IR STIRP S BT o R e Ay ak 7 B S R B WS
BEWNBUS e d, HEH T2 3697wl
BE PR R FLRE R iR ic ) = 8 DN T
2% O AN M A 1 28 Ki6oT7 Bk, S Fh A mE 1T,
ANM IR D1 QBRI MR 2 4K R
7k @ WG 2 : HER2; @ i g % 4= 26« AKT,
mTOR, p53,PK13,BRCA1; &V 18 #%2 . J8f# ERK
{5 5 3l B 1) EGFLTY, /R HI T p53 {5 5 38 % 1Y
NRF29, SR, Z 85 4 vh T B L RS T i 3
A fR AR A, PO RO B R BR M. PRI, AR
WFFE I L 22 T A WA B2 5 i e — o i 22
R 255 AU PS8 1 T 2L s AR B R U
1 #REFE

L1 B AR S A B DA 0 A DY 2 BT 3 (the
cancer genome atlas program, TCGA ) B ¥ J& , 3R HU
1098 11 L i g il 968 A AR 1 113 {51 1F 3 A A B9
mRNA IR & 962 5L e H 2 I R AR EAE A
YIZRAE , KL A 3% 35 25 5 B4k )72 (gene expression
omnibus , GEO) # it —~ 2 A7 238 11| L, i g Bk P 3
ISEEAE (GSE10309 ) /E A HIEAR

1.2 ZSREAHE w0 ZRAE i vk 7L R
FEAS 20 R IE B 20 22 18] %) 22 55 3R 15 56 ] (differential
expressed genes, DEGs) . W Ff] limma R %X &1 X}
RNA-seq &A% 4T 10— AL 3, IF DL P<<0.01 F1
[ logs FC |> 1 B, G 46 ELAT 5 1251 L) DEGs.
1.3 WGCNA 5 LASSO-COX 73#71  Joil a4~k
F8y PP 2 X B 22 L B BR B/ N AT 50% FJE AT
FIFH Good Samples Genes J7 7% F= Bk 25 T 1 3 PR FIER
A, FEIE 5 AR RO A 37 M AR 2 1 DA o R
TR JE A5 T0 RUEE 3 A AR B {E, Pearson 15362 5
FEAPIRZS AR G . LASSO 3 Ml i 5| A JE:
FTIRB OB ITRA R REBUES N 0, BRRIAR FR
BARF AR AR T AN 5932 X
B UEA E e UL AT AR 15 A RORE PR R X S Ay
RO HATZ K COX MIH AT, TR L R 1Y
[l I 2R 5, H A KU B 73T A

1.4 TUEHARIES S5100F  AR4E 1A LASSO-COX
EVER 2 NIOESE =8 i S S TN E E
OF RNy e g = R a = 2 N K B3 /= W
T 2 XUB BF 4> = B1 X mRNA  1EXP + B2 x mRNA
2EXP+......+ BnxmRNA nEXP®" B 44 if mRNA
()2 4 2 [0 9 Z %0, mRNA EXP 4 AH % mRNA f4
Feib g o ARE KBS PF- 53 1 dee 0 BT (EDKs AR 0
127 AR RUES: P 4, F) FH Kaplan—Meier 25 47 4 4743
BT , Log—rank £ 56 #F 17 20 [A] Hu 42 5 A R AR 4
L Y (1) 22 1l 52 3 8 T A FR1E (receiver operating
characteristic, ROC) i £& 3 1154 #h £ 5 1 # (area
under curve, AUC) , TF £ # A T I %% 58 H £&
GSE103091 %4l 8 kA7 5k

1.5 &N 4E & 4E 73 BT (gene set enrichment analy-
sis, GSEA)  FIJH] GSEA WFE K& PE4r 5 5o B8 5L A
L PR 2H H B4 45 (kyotoencyclopdia of genes and
genomes , KEGG ) it [ [ B AH 5C M o >k H GSEA 4K
1, R A IRV T 2 1) o (0 AR B 10 28 25 4y v AT
KBS PR AL, FAR 3 ¢2.cp.kegg.v7.4.symbols.gmt £
G VA OGB4y T ALE] . GSEA 43T S50k
B P E VS M[5,5000], 1000 YK E AL . P<
0.05,FDR<0.25 1 Jy Wl 2% 22 S5k

2 #R

2.1 IGREFIE ALY A 962 il 7L s i
Hor 41 950 111(98.75%) M 12 1 (1.25%) 5 4F
W <45 % 171 4] (17.78%) . 4F iy =45 % 791 f
(82.22%) ; AL 1= 116 il (12.06%) . 4= 17 846 i
(87.94%) ; I PRAMIAA T 9L TN 30 T3 L IV 383 4551
H 163 ] (16.94%) . 559 fl (58.11%) . 205 i
(21.31%) .18 191 (1.87%) , N xE 17 1 (1.77%) 5 %
A RS 19 61(1.97%) R KA Im 4% 799 i
(83.06% ) , ANHf5E 144 191 (14.97% ) ; KBV AL 2030 Ky
NO. N1, N2, N3 %3 5 4 461 ] (47.92%) . 314
(32.64%) . 109 1 (11.33%) , 60 1 (6.24%) , N %€
18 %l (1.87%) ; T 43 1 K T1.T2. T3. T4 4r Wl A
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34 6 (3.53%) , AN 22 3 1] (0.31%) 5 5 F 7L Mk 9
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2.2 DEGs iz % limma 35 7 e SL IR 5 1F
TR DEGs., i3t 564 P<0.05,|log, FC|>1, i
BEH 1 000 M5 A 244K DEGs, £.5% 396 4~ Ll
604 A~ N IFRFERA
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2.3 WGCNAZ#r i WGCNA 9 R EE A 7 PR Fn
SEVEEAVE LR R B, IR (A B R AR A 9, I

BEHE IR N 0.2, 2RHL6 ANFEINRIH . i RAFAIE
5 6 PIFHAEARA S I 1

R IRARAFAE S 2R R p RS

[RE) gy FARED ki St RN
Il ARAFAE
r P r P r P r P r P r P
BRAAFRS 0.04 =>0.05 -0.02 =>0.05 -2.70x10° =0.05 -0.03 =>0.05 -0.02 =0.05 5.70x10™* =0.05
Ny Ny cainy ] 0.03 =0.05 -0.07 <0.05 -0.06 >0.05 0.02 =005 0.02 =005 -0.08 <0.05

BIRFE T AR 0.06 =>0.05 -0.03 =>0.05 -0.02
YIS A A7 B[R] 0.03 >0.05 -0.07 <0.05 -0.06

>0.05 -0.04 =0.05 -0.05 =0.05 -5.10x10" =0.05
>0.05 0.02 =0.05 0.02 =0.05 -0.08 <0.05

TR KA 0.05 >0.05 -0.05 >0.05 -0.03 >0.05 -0.02 >0.05 4.60x10™ >0.05 -0.04 >0.05
ToE RHAERTH] 4.40x10* >0.05 -0.07 <0.05 -0.07 <0.05 0.04 >0.05 0.03 =0.05 -0.08 <0.05
T3 0.08 <0.05 0.05 >0.05 -0.07 <0.05 -0.05 >0.05 -0.06 =0.05 0.10 <0.05
N4 -0.02 =005 0.04 =005 0.07 <0.05 0.07 <0.05 003 =005 0.06 =>0.05
M 434 0.03 =005 0.07 <0.05 -1.10x10* >0.05 -0.06 >0.05 -0.04 =0.05 0.07 <0.05
I R340 0.05 =005 0.06 >0.05 -8.00x10° >0.05 -0.02 >0.05 -0.03 >0.05 0.09 <0.05
531 0.05 =005 0.1 <0.05 5.70x10° =0.05 -0.04 >0.05 -0.04 >0.05 0.11 <0.05
AER -0.14  <0.05 0.05 >0.05 -0.08 <0.05 -0.06 >0.05  0.02 =>0.05 -0.01 =>0.05
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FH GSE103091 £t 42 XA i LSS, A= A7 Al
A e DRSS, 4 VIR XURS 4 i T 22 57 A i &
SC, AR (A R TS -

M & =& 2C. D o] WL, JEF 5 AN FE BV P4
) ROC H Z6 19 AUC M 0.66 (95%CI 0.59~0.73) , 3
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R LIRAE . FJ5 it GSEA 200, KB p53 55
T R AR T U4

FBXL19 AJ 3 i 3 15 £ 8 0 o Jre vl o 224 ]
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