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Analyze the expression and clinical significance of MED19 gene in hepatocellular carcinoma based on
TCGA database

WU Yan—jie, LI Xuan—yuan, XUAN Cheng—hao, LAN Bei

(Department of Biochemistry and Molecular Biology , School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China)
Abstract O bjective: To investigale the expression and prognosis of MED19 in patients with hepatocellular carcinoma (HCC).
Methods: Relevant data were collected based on TCGA database to explore the expression differences of MED19 in immune types between
HCC tissues and normal tissues, as well as in different clinical characteristics. The expression differences of MED19 in immune types were
compared ,and the correlation between the expression level of MED19 and tumor microenvironment was analyzed based on "ESTIMATE"
algorithm. Kaplan—Meier method and Cox regression were used to analyze the influence of MED19 expression level on the survival of HCC
patients. Gene set enrichment analysis(GSEA ), Gene Ontology(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG ) enrichment
analysis were used to investigate the effect of MED19 expression on other gene sets. The relationship between MED19 expression level
and drug sensitivity was analyzed by Cellminer database data. Results: The expression of MED19 increased in tumor tissues(W=1 422,
P<0.001),and the expression level of MED19 was correlated with clinical stage(Stage Il vs. Stage I: W=5 828, stage Ill vs. Stage 1 ,W=5707,
P<0.01) ,pathological grading(G3 vs. G1: W=2 656,P<0.05) and T staging (T2 vs. T1: W=6485,P<0.01,T3 vs. T1: W=5 758,P<0.01,T4
vs. T1: W=770,P<0.05). The expression of MED19 was different in different immune subtypes,and the high expression of MED19 caused
the decrease of matrix score (W=14363,P<0.01). The high expression of MED19 decreased the survival rate of HCC patients (y*=11.7,
P<0.01) and was an independent risk factor for survival of patients (HR=1.123,P<0.01). GSEA results showed that the high expression
group of MDE19 was enriched in cancer-related pathways. In addition, GO and KEGG analysis of the differential genes screened out from
the high expression group and the low expression group of MED19 showed that the up-regulation genes in the high expression group of
MED19 were mainly enriched in cell cycle—related pathways. Drug sensitivity analysis showed that the high expression of MED19 in cancer
was positively correlated with the sensitivity of clattrobin (r=0.331,1=2.671,P=0.010), chelidonine (r=0.313,:=2.507,P=0.015 ) and other
drugs. Conclusion: The expression of MED19 is elevated in HCC and is associated with poor prognosis of hepatocellular carcinoma.

Key words TCGA database ; hepatocellular carcinoma; MED19; gene expression analysis

fEE BN RikiE(1996-), &, ML 761, AR 7 10 : iR NIB L% BE1EE : EX R, E-mail:chenghaoxuan @tmu.edu.cn; =&, E-mail:
lanpei@tmu.edu.cn,



384 FHEHKRESK

28 &

AR R R T AL R GE o WL R A A
TENG IR b 8 BG Y7 IS TARRHERE B i T ARG
iR Sk IR RS R Ao, R B IR TS e 22
WRAEMTFE R, P A SR v S 22 [H R 7 TR AR )
GEARE [, BIFSE BT R P S SRR Y L D
AT EIR IR AR B HIR R

Mediator of RNA polymerase Il transcription
(Mediator ) s — i 22 V. 56 52 5 1K, 72 5% S5 PR -1 0
RNA SR I Z MR AR, BERE A e e 2
BB AL Rk, AR SR G 2 S W RYIE
J e SRAE A 358 17 BT B AR AR R
MED19(Mediator complex 19) J& Mediator BARE
FHLA, BERS 55 S T GATA Flid S AL i 14
SEBHAIBG SZ R y(PPARy ) 45 & M SR,
R Z I I MED19 1) 575 Rk 5 7L |
TR 9 RS e 4 B0 R AR R SR DA DG,
SR AR PP AR S I RE i REATIIE . 2B
BT TCCA Bl , JrHr MED19 FYZRIAN T
WIS B E , DU I R 2 G ST 1
HEBRTRRE
1 #R57FE
11 HERRAME A TCGA BT T 4T
) RNAFPKM (Fragments Per Kilobase per Million)
PR A R Bl PR BORE, B 6055 371 431
R Y T A R V7 e 2 e N R S 1
HAVF AL, Ry 321 BIFEA R B4,
FEHAC B 73 M H HPA (Human Protein Atlas ) %%
P& % (https://www.proteinatlas.org/ ) .

1.2 R AR 5, ARG 6 MU
KL 4E . Wound healing( C1) JINF-gamma Dom—
inant (C2) .Inflammatory (C3) Lymphocyte Depleted
(C4) . Immunologically Quiet (C5).TGF-beta Dom
inant(C6)AYRLR B & 44T (gene set variation anal—
ysis, GSVA) & 4 score , B IRFEA S 6 RN
T, B G e P R U 5 1 SR P TR B
M UCSC Xena 4 %2 (https://xena.ucsc.edu/) T %
JHF 98 S ) S e o3 BB |, LA MED19 Rk TE 4%
A R 2 ) S A AR 22 57 o AR S0 O
1, 3 ESTIMATE 553 il DL H R A A 1 fi
JoA TR 58 1) 5 73 B8 6 S5 93 80, (L AR 3R ]
i 96 RO S5 v B 9 200 D B S A I LU R . A
ESTIMATE:Home —Bioinformat ics (https://bioinfor—
matics.mdanderson.org/estimate/ ) 1 T 2% B A b Je #
ARG o BTG 70 . LA 371 19 i 4L 41U

A MED19 35 H A7 8 (MEDIA =4.40) 3 54, 1L

B MED19 {5 215 41 FIRE 15 4L 19 15 7 2% 5 A7 1
251,

1.3 AB5MElEREAESHT  LIFEAT MED19
FEPH ek 1 T A B (MEDIA=4.40) S 7L ¥ MED19
I3 AR AR HAFMRERIAA . R Kaplan—Meier 4 4%
Hh £k 43471 S GEPIA %4 % (http://gepia.cancer—pku.
en/) AT MED19 3 R 33k 55 T H £ AL A7 S A A
Kbk, ERFEMZHEE Cox MIHST MEDI9 ik
it &AM RS E0CS B R TS G BRI T TR
JAUBS: E (hazard ratio) o

14 GSEA il i GSEA 43 #7 76 JIF #i #F A< o
MED19 ik 2 AR I 4 1 22 5 Ik R I 4R
T MED19 355 7K1 22 57 %0 200 M {75 5388 B O 52 o
ARG R kegg.v7.4 BHERLE i B EA S M1 B it
TR, 8 ¢<0.05 R it & W AR U FEIH 4R

1.5 ZFARSHZ GO(Gene Ontology)5 KEGG
(Kyoto Encyclopedia of Genes and Genomes) g %&
HHF SRHIFEARH) RNAFPKM {6, 83 R 15 “lim-
ma 1”0 & MED19 15 235 2H AR IR 2H 110 26 S ik
> ﬂg%ﬁilﬁlﬁﬁﬁ?ﬁ%%ﬁ%ljﬁ metascape
(https://metascape.org/gp/indexhtmD)#47 GO Fil KEGG
=T

1.6 MED19 A &5 Bty maxtt fiif]
Cellminer (https://discover.nci.nih.gov/SclcCellMiner—
CDB/) Bl , ik FDA approved & Clinical trial
et , 70t MED19 ik K 3238 7K 715 25 ) UL M Y
K&

17 %itF a2 R RIEF R-4.0.3 b8
BRI HATEEI 220317 o R Wilcoxon FRRAKLS L
B MED19 7EA[R] 21 A [w) i PRSP AE 1 6928 5 4
R FRIE 225, HE MED19 m IRk 4L 7F S e i
RIS 1 22 5% o R Kruskal-Wallis K 5553
Bt MED19 2 IA 75 4% A o 52 W R i) 19 22 5 o 22 1
Kaplan—Meier "EA7 M2k , 1834 Log—Rank #5172 5
PERGG LU E AR I ) 22 5, SRATER I R M Z H R
Cox WIRBERIHEAT3HT, 15 HR Fl 95% A5 X
[ o R Pearson AHICMESFHriH5 MED19 ik Y
Y HUBRPERIEC R . P<0.05 FoR 22 R BHA S 1T#
=

2 H#R

2.1 MEDI9 2 40 2 A SEF 412 69 Kk £ 5%
o2 Hr MEDI19 7EfHEH LU IE# HEUP Ry RIS
O, o35z il 2 e PR AR X, 25 2R s, g 2R
MED19 A 7K -1 2318 fin[ b fd 4141 : 4.403(3.519,
5.642), IEH4H41:2.310(2.063,2.617),W=1 422,P<



554 4

BT A FI T TCCA B R/ MED19 3R 78 s 1 ) ik Bl A

385

0.001, 18] 1A\ 1B]. #4 50 IEH ALZUL XS 1 4 i
JRA LTI AT R B, M2 MED19 3R
KT IR 44U W=10,P<0.001, 8 1C). @it HPA
s 3 MED19 25 K A8 4k, Hifsiedifb
SRR, HIEFWHSUHHLE, MED19 1S
A IREE T

22 MEDI19 &:& 5T &4 16 RaFAEagAa ke
MED19 RNA X5l Al R (5 ST 85 K,
Y stage 1 W98 f 35 AH LL ,MED19 7E stage Il .
stage N1 B Hh RGN B HEN [stage | :4.243(3.446,
4.890),stage Il :4.516 (3.767,6.002),stage Il :4.894
(3.369,6.547),stage IV :3.664 (3.288,4.665),stage Il
vs. stage I :W=5 828,P<0.01,stage Il vs. stage I ,
W=5 707,P<0.01, Kl 2A]. T REA Y N(presence
of cancer cells in draining and regional lymph nodes)
438 M(evidence for metastases )7 #H AR (E BN
42, Fr LA T(tumor burden ) 70 BAZEAT 704, 4521
R, T2.T3. T4 W& 5 T1 WIAH L MED19 3%
ik 7K P B8 [T1: 4.237 (3.424,4.897),T2:4.580
(3.790,6.149),T3:4.884(3.342,6.418 ), T4:5.591
(4.232,7.289),T2 vs. T1:W=6 485,P<0.01,T3 vs. T1:
W=5758,P<001,T4 vs. T1:W=770,P<0.05,/& 2B, &
HOFRES R TR, WE R G3 EF 5% Gl
) At ,MEDI9 9 3 35 & T+ 5 [Gl: 3.204
(2.474,5.065),G2:4.300 (3.463,5.440),G3:4.656

(3.808,6.484),G4:5.502 (4.144,6.116),G3 vs. Gl
W=2 656,P<0.05, & 2C]. ItFF,MED19 FEiks 548
H AR R 1 TE O (E 2D 2K )

2.3 AT EH MED19 £k 5 5 M8 o R MR 3 04
XA TEASAERAIY, MRRT 3k 6 Fh A RE R
B A @A (CH TR -y BH(C2) RAEH
(C3). HEAFEME R (C4)., BRIELFT(CS),
TGF-B 1:(C6) . FENFE A T, MED19 )35 7E
5 T yie o Al 2 [a] HoAy 22 S (O SR 3 h JE €5 A
i H=48.375,P<0.001, [ 3A) . F: T “ESTIMATE”
B, 73t MED19 (& AR IAZH 7R 245 70 AR T
RS, FER IR, MED19 28R FA4 51K
FERHM L, FE A D (W=14 363,P<0.01, 8 3B),
MRS I 225 (W=17 678,P=0.647,[K 3C).
24 MEDI9 ZiA 5IFEEHAAEHXE Ko
plan-Meier "E A7 M 0¥ TR B HE A FR S
MED19 ik - AH S, 45 R s , MED19 15 3%
N ERE TP AR A B D FARR A B (n=371,
X’=11.7,P<0.001, & 4A). [FIFE, GEPIA ¥ hA:
AT 2] T AR 25 L, MED 19 15 223k i Fo
SR AR5 (B 4B ) o RHTEREIZR Cox 101534
AR PR R AT I IR 4 91T 43 W1 MED19
IR T SRR A TS R o 45 SR I PR 430
T ﬁj\ﬁﬂ[stage IT vs. stage I (HR=2.713,95% CI:1.763~
4.175,P<0001) stage IV vs. stage I (HR=5.493,95%

&

p=2.422e-22

S
I

p=1425¢-09

oo
1

MED19 mRNA ik &
- (=2
1 1

(S}
1

o
L

A B
p=2.422¢-22 104
154 N W g |
#® ® 6
< 10 S
g 2,
f 54 2 ;
E % 2 —
0 . . 0
IEHHH R E IEHHA

TP

1 A:MED19 78 1E % A MR 2 P 3 5A 0 U5 1 B MED19 78 1 3 LU TR L 21 h Zek A 301 5 C . MED 19 78 553 1E % 41 4UR

JEEALLU T KT 235 s D - HPA Zdii R rf MED19 78 1% A ZURIIF s 41 24U i e ssedi Ak e

1 MEDI19 ZEIEEHRMFEARAFHRIE

Fig1 The expression of MED19 in normal tissues and hepatocellular carcinoma tissues
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Tab1 Univariate and multivariate Cox regression analysis of overall survival rate in patients with hepatocellular carcinoma
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