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[ Abstract] Objective To explore the correlation between PTTGI gene expression and
hepatocellular carcinoma. Methods The mRNA expression level of PTTG1 gene and its correlation
with clinicopathological characteristics of hepatocellular carcinoma patients were analyzed based
on The Cancer Genome Atlsa (TCGA) database; the relationship between PTTG1 gene expression
and the survival of hepatocellular carcinoma patients was studied based on the Kaplan-Meier Plotter
database; the interaction network of PTTGI and its interacting factors was constructed based on
the STRING database; the co-expression network of PTTGI in hepatocellular carcinoma was mined
based on the LinkedOmics platform, and Gene Ontology (GO) enrichment analysis and Kyoto

Encyclopedia of Genes and Genomes (KEGG) pathway analysis were conducted; the gene variation of
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PTTG]I in hepatocellular carcinoma was analyzed using the c-BioPortal platform combined with the TCGA database.

Statistical analysis and data visualization were conducted using R 4.4.1 software. Results The expression level of

PTTG1 gene was significantly increased and showed variations in hepatocellular carcinoma tissues. Its expression

level was correlated with the overall survival of hepatocellular carcinoma patients (P<0.05). Among the nodes in
the PTTGI interaction network, ESPLI and PTTG2 had higher node degrees. In hepatocellular carcinoma, PTTGI

was mainly involved in regulating cell cycle transition and substance metabolism. Conclusion The expression,

variations, and regulatory mechanisms of PTTGI gene may be associated with the occurrence, progression and

prognosis of hepatocellular carcinoma, which provided a reference for the further exploration of its functional role

in hepatocellular carcinoma.

[Keywords ] PTTGI gene; Hepatocellular carcinoma; Bioinformatics

JV 240 JHL 988 A T AT SRR AE b R R A 81 4 R
N, HIETRWEE AT, A%, e,
FR A A R Ko R S AU TR G R, A
3 A A% 22 A IR vh O HE 44 8 TR s e A
Je g RGP RR B ey L B Y B R ) B AN R
WU, X NSRS A i 2 A R T
SR ZHRBE R BT AR S5 FA: 67K
AW R, AR AT 2 A T, (HART
s 1A B 0 A T 08 s A DG A I 1) & 3
T, SEAAIAIRG G

TR AL F 1 (pituitary tumor
transforming gene 1, PTTG1) ZF A K BRI
AL, 2B Tr T B AT A A R AR 2R
SHEMFER Y, PTTCL 8 H A& — 4> C i Zh ik
B, HORUmAHY PXXP B P 7R W)l fe b k35
BRHE M, JUH IR AR AT 4E 40 i A= K A
¥ 2 (fibroblast growth factor 2, FGF-2 ) A
WK (vascular endothelial growth factor,
VEGF ) By A B I O A 5, X —id
T 2 0 T B A P P ke 2B ELA 0
PTTGI 15 ZFhE rh R B L Y R 1OKF,
AIFI AR L B e R N e AR £
T AR By GEPIA 5 85d 4 5 5 T IR FH A0 S22
FE T RS EE N ( probe—based quantitative real—
time polymerase chain reaction, RT-qPCR ) i A4)
T, A BUIE 2E 5 PTTGI ik A7 5% Vs
) 25 R PR A T UG AR, R T
R PTTGT 5 A58 g XURS: 31 2 A T B
B2, AU G A YR B AR PR
PTTGI FERHREH LU R | RARTE B L 5 i
TR R AR E BUS RAHSCHE, DA PTTGI
SN T4 s A2 W 3R B s R TS DA

https://slyyx.whuznhmedj.com/

s b D S B A B
1 #ARETE

1.1 ETFTTCGAHEESNPITGIH
mMRNAZRZEKFE

7 ) SE R 4L A3 ( The Cancer Genome
Atlsa, TCGA ) %u#& % (https://portal.gdc.cancer.
gov) , FIH Cohort Builder BT AR Iive . &
SEWEE Program (HFYTHRI, BEALIE TCGA, AL
i EAZ D FEE R I HEE S ) | Project ( HLARGF
GEIUHE 20 B8 Xk IS AE OGBS ) 5 (Rl
pan Repository R E Experimental Strategy ( L5
WM, RNA-seq RIVEE AL, TR0 [ 2%
IREPE ) | Data Category ( FUdiZE5)], transcriptome
profilling X} N 5% S 2 i 43 My, RAEFLH G 5% )21
g ) . Data Type ( £ 4 28 1, Gene Expression
Quantification i 55 PN 3R 5 € &M, I T IR 20
Br) . HBRORAUR A2 510] (Access: open, H
B A TR AR, SE BRSO E S T 4R
RNA-seq 8, ARAH40 1 374 (i - 40 e A F
50 PSS HEEARRIEE . BEE M R 4.4.1 FfF
SrBt PTTGT 5 TE IR R 59 95 21 20 mRNA
IR, TEEhIAHR YRk 22 A A
1.2 PTTGI 5 R4 R YE B & Ih KR 12 45
fE. FEHHEXES

FET TCGA Kt P2 T JH 240 o s £ % 9 e PR %
BHIEATIR L, HIBRTCE . SRR EE B Tk
FIH R 4.4.1 504G 374 2 8@ & 1) PTTGL =
IBACFE F A3 R R eah Chigh ) FIERR K (low )
P2 BE I N =AM ERH: < 40X, 40~
60 % . > 60 % ; BRPRELIN I~V ], SRH]
& E e S B S 2 51 2> (American Joint Committee


https://portal.gdc.cancer.gov
https://portal.gdc.cancer.gov

HIBEAFRE 2025 F£7 HE 38 5FE 7 J.Math.Med. Jul. 2025, Vol. 38, No.7 520

on Cancer, AJCC) f) T~M 73 RS 17025,
FH R 4.4.1 B A B survival . tidyverse ., jstable,
forestploter Ay, ¥R PTTGI 5 T 40 i s
SR I RARAAE I IR, IR Rl ARARIE . W],
i FH ggplot2 fl 22 il AR B AR KT, DA4sE 7 A [ 4F
WK B EER LS PTTGI £k K F, g
Kaplan—Meier Plotter 5 #f& 22 ( http://kmplot.com )
R IEHBRFRITGE Mz s g, 2
WAL, A BT PTTG 1 3[R 2 15 %I 40 it 98
BE TS IR
1.3 ETSTRINGHEEMEPTTGIRE
HXEETFHEEMNZ

STRING %% & (https://STRING—db.org/ )
N RGEWERR S E A S EH B A A
HAERML G0 H A8 A2
12 535RH Y 5 930 TN A, Al 20 12
ANEH WA EAERIE B . AU STRING %L
e PERIE PTTGT A HAEM L, IARB6
BELACRAFEAM AR, 455 TG &S
PRSI, SCEREAIE . B SRE, MRk A
[ PP AN SCAZ 3 55
1.4 EHFLinkedOmicsF & #4TPTTGI
RIEFMEES

fELinkedOmics B 5 & (http://www.
linkedomics.org/ ) 1, %t PTTGI {F V40 s Ay 3E
RBMBEHATREZ . N TP Rk
SR aeRE, (] Pearson K387k 4811 PTTGI
TE T 40 i 98 BY O & BLR (false discovery rate,
FDR ) XFHBATHH AL (Gene Ontology, GO)
A RE I BT A SRR AR TR S B I 2 R4 45 (Kyoto
Encyclopedia of Genes and Genomes, KEGG ) i }4)
Bro Hrf, FDR < 0.05 M RFEMK, > 0.05 H41F
B
1.5 ETFcBioPortal BB ESTPTTGIE
(= 7E AT 40 R Y 22 57

c—BioPortal ( http://chioportal.org ) J&— e
TR AR I, SRR A M 2 4E
FERE R E G . WA BRI A IS B AT RE
RITIMR L 2 R N Ol , BRI R BOF42
H R o i PRI 2 A% S PR TS B I6 7 AR (R v
TERN o AW FE73 I e-BioPortal -5 f58 K
IhE, EEXF PTTGI e JTF A0 M s (9 5 22 4% Dl ik
T RGNMERE 5907 .

2 4R
2.1 PITGIERTHpEAR R ELBIEIEE
HARPRIAKE

JHF 40 f g L SUREAR p PTTG #9335 7K -t
EFETIERESHL, HEREAGIT¥E X
(P<0.05), WK1,

2.2 PITGISEEIGKREBFELTERN
XM

MR 4 I 4 B s 21 21 rh PTTGT 33k 12 1 i or
5, B MR IR (n=307 ) FIwE k4l
(n=67) o MG, N M 4380 s
PTTG1 3B /KEH T B E M (P> 0.05) ,
T1 - AL S0 10] 1 5 PTTGT 3357k 1 2 4
% (P <005), WKl 2; PTTGI 3R 1) # kK
FAE 40~60 ZAEIRAfEE R EE S (P < 0.05) ,

p<222-16

6 -

normal tumor
Group

B PITGIEREAMEARASEREZHATNRIE
Figure 1. Expression of PTTGI gene in hepatocellular
carcinoma tissues and adjacent normal tissues

5973 £ TR Batk%) PE
B 374 100 0.47 —
PTTG1RiA
BRIA 67 179 0673
37 307 821 0.214 -
i3]
B4 253 67.6 0.209
it 121 324 0.258 .
RIE A
| 181 484 0.032
I 98 262 0.507
m 90 24.1 0.448 -
v 5 1.3 1
T8
T1 186 49.7 0.043 -
T2 95 254  0.402
T3 80 214 0772 .
T4 13 35 0095 =
N 5348
NO 255 682 0.397
N1 4 1.1 1
NX 115 30.7  0.832
M 5348
MO 268 717 0.456
M1 4 11 1
MX 102 27.3 0.775

R (HR) & 95% BiEEIE

B2 PTTGIZRi%k7K T 5 R4 AT 8 2 I PR BR HRE
HIX R
Figure 2. Relationship between the expression level
of PTTGI and the clinicopathological characteristics of
patients with hepatocellular carcinoma

https://slyyx.whuznhmedj.com/


http://kmplot.com
https://STRING-db.org/
http://www.linkedomics.org/
http://www.linkedomics.org/
http://cbioportal.org

521 HIBEHFERE 2025 F

7 BE 3855 7 #1 J.Math.Med. Jul. 2025, Vol. 38, No.7

AR /INT 40 BFRIKT 60 % Z M G E 2R (P>
0.05) , WLIE 3. 75 RZENTFA0 M B &+, M
WF PTTGI FPURE LW B, PTTGI 3 &
FEIR I B E 1Y AR (overall survival, OS) B
B, %Ik PTTGI JE XS 40 i A& 1) OS A
AFFI (P<0.05) , WA 4,
2.3 PITGIMNZEBXEMZE

i of 7F STRING £ 4 5 W #E 47 0 i, PTTGI
B A EAE R R A AR R N 4545 55500k 11, 34
B 21, AT EE N 3.82, EH R RERK
H10.931, G5R BN, 5 PITGI M XM EA EZ
£ % ESPL1, PTTG2, CDC20, CDC27. DECRI,
ANAPC2 45, XEEASSMAEY SRz, T2
AR G AR AR R L HESh AR (1 1R
b i 5 BRI A AR R | JRHAAT 225 24 bl
RGBS B . 2 5B R4 SR I A 4
LA K1 EENZ RS #, WA S,

2.4 PITGIFEMAMEHRHNRIETREE
WEME
ffi Ff} LinkedOmics V- &5 53 #f PTTG1 15 JiF 40

L gEs RS 5, DL P < 0.01 g FER, U

19 922 MHHSCIL R RN (H 6-A) , Hrh
PTTGI 5 BIRC5(r=0.9186) , CDC20(r=0.9126)
J2 CDC25C9 (r=0.909 6 ) %55 3 EAI KR,
M5 ETFDH ( r=—0.6053 ) . PDE2A (r=-0.6045)
S GALNTL2 (r=-0.5870 ) 4552 it F HUHISEE R,
WE 6-B. [ 6-Co GO A B HTEs R R,
TEAHOCHE DR AR 25 3 4 T UL (/K 53 25( chromosome
segregation ) . DNA & Hi] ( DNA replication ) .
27 il K 2H %% (spindle organization ) 1 21 Jifg & 3
KA i (cell cycle checkpoint ) SE AR, A
K A 3= 2 5 BE W IR AR (fatty acid metabolic
process ) . H8 Ji & Hfi (lipid modification ) . N
K % B (endothelium development ) Fiat & AL W

0.0018

r
0.6

A .
L RPN Pe a
ge
e " o7 e fd
o 5. SEOE g . B3 <10
E RS T z
E s FIRST T VPR A TR B 4060
P R SR Cica 2" >80
. o ] P I, L
.
! S
44 -

<40 40-80

age

>60

B3 PTTGIEREER R E R HIFRIEKFE

Figure 3. Expression levels of PTTG

Kaplan-Meier Curve for OS

PTTG1 — High ==

1 gene in different age groups

Low

100%
80%
 60% =
& e
H 4 [
S 40% : '
20%
0% i ;
0 1 2 3 4 5 6 7 8 9 10 11 12
WA ()
IR 1) R I NRE S H
é - 210 134 69 47 34 20 o 8 5 4 2 1 0
E — 214 170 102 69 48 38 18 ¥ 5 2 0 0 0
0 1 2 3 4 5 6 7 8 9 10 1 12
wHE (4D

E4 FFEREREPTIGIRIZKTS BEFHRIXRE

Figure 4. Relationship between the expression level o

f PTTG1 and the overall survival of patients with

hepatocellular carcinoma

https://slyyx.whuznhmedj.com/



HEEAFRE

2025 £ 7 A% 384% 78 J.Math.Med. Jul. 2025, Vol. 38, No.7 522

FZRl
\/ ANAPCll XRCC6
‘,.
PTTG2
: PTIG1IP
BAEEE FMZE E
— YRR — EEARE — KA
— SRR — EEES — SR
—_— R — AR AR

B5 PTTGIEBX EME

Figure 5. Protein—protein interaction network of PTTG1

fifg 14 &% 44 (peroxisome organization) E =
UM G, WA 6-D. KEGG 43 #7145 & W
N, 5 PITGI BIEAMKMERN Z25 T 4

i 3 B o AR A% O BT, A FE AR R A Ccell
. BIEK (spliceosome ) . DNA & il ( DNA
. #ZBEA (ribosome ) X Fanconi 7% 1ML
4% (Fanconi anemia pathway ) %5; 1 AH ¢ 3L A
FEHS 5N R I (fatty acid degradation ) |
HEIR . SRR T = FRR R (valine, leucine
and isoleucine degradation ) &R} ( propanoate
metabolism ) % b B2, W 6-E. ZE I, PTTGI
IE*H?‘Q% FH5 DNA S | 4 Je ARG,
TR OCEE A 22 5 A
2 5 PTTGITERt4RaEPHIEEHRT
{1 c—BioPortal M?Axﬁﬂ?éﬁiﬂ@ﬁ 5 PTTGI
AHOCHY BE RN 52 28 #4740 B 7 TCGA Firehose
Lagecy $ 4 4& qj)ﬁ?ﬁﬁ,ﬂ\ﬁﬁléﬂée# 4 JH- 4
Mg s, 3379 i, 48R B, A7 BBl
K 2] PTTGL 5848, (5 e B 1.91%;
Y4 (Amplification ) (5 ez (1.09%) , UL
F7-A. HIEH %K (Diploid ) AL, FHEP”
W FE PTTG] BRI BETHS, WK 7-B.
X PTTG1 B9%8 D12 5+ ( copy number variation,
CNV) TEImIRFHE . BAAIEA . Wk EL R IE AT
Qb 7 B S A [ B B 1 58 3 o 1) 03 A AR R AT 4

cycle )

replication )

PTTG1 Association Result

A
B T i/ T C
llu I | ‘ il i ‘\|
M A
||‘| Fh 110 I i h “ I

—_—=

Wit Jein
1“.»:'.{ I i | || *"3'11' :lfl
| I | [ 1) f ‘| J\ f

M i | ! .;\ il J'J{lb \

0

w]w' i ‘H ] ki i l "'I,|‘Nj.‘}r“}w

st 15
TT‘H l‘f“““ b i |‘

M[ | i ,..h" i!e

0l cocas

5 Z-Score Group

» Hl>3 M4

1 M2
0

COK1 -1 N2
W3 B4

,' h ]“ "uo,h"‘.‘ ik i ‘..‘ll I‘ i I \.‘H‘ B

“[l 1 [ I‘ H\ g I\‘ I‘\I | \I\‘\ { bl\l‘lr: I‘\ !\‘“ H‘J\‘Ii”:;{"]

' i f 'le “> i \‘\ “‘ ! uH‘ ‘m“‘ ||‘I i 1l Ih zm

1y [‘f'wﬂl I\l‘HImI'i | l\‘h' g ”‘ 1 I; i :]I” “ \‘ o

\I’I }HII ‘II \II ‘Illh ‘I | ||I i J||I ‘f [ " ‘u |m'\| ‘u ‘I ! I"I‘H 1“ ! gsﬁ‘?ﬂ
1 Iﬁ‘ d 'I ~ ‘ | ‘ ! | | i ll‘ll MAIIT:‘!(CD core Grou
',wm w ,\j, i RN £, 2o ame

R A i B

I 3”' '” 1‘un | 1 ' u' T I il IHI 9 lfJ
‘11|’ f‘ l!\|| ‘ ‘)W"w L l A 1 ! |‘w| H<: H-4

HHH H I\f I ":l P‘HI IlIll‘ il iJ

TIL‘\I I HIIII ‘ H\I” LRI, IH I }IH \
'l,\l"' hnwh\.h'i‘l w.."l.‘ '1.1 i | 41." [

‘III I L0 LE LR H” i

I‘ ;I\‘\ I‘l’ “ y 1l 1 \ | \ } I I\ :;

| l\"ll‘ﬁ .lll i‘\ HI \fl\ H ‘l ‘:\I \l‘\l‘ \"l ‘ll‘l\ ;\ ‘l“‘r\\ ’ 2’\‘/’\'\‘37{7

l” Uflm I ‘{'x "‘I'lhuluf ||! I"‘ “ H”“H il H\'l””mZé%E?;
i

I‘ l‘l\ {\Ill l] ‘\ ‘I“ e W H‘VHII %TMSPO3
e A e AT R R

https://slyyx.whuznhmedj.com/



523

D [ FDR < 0.05 FEEFDR > 0.05

chromosome segregation

DNA replication

spindle organization

cell cycle checkpoint

negative regulation of cell cycle process
chromatin assembly or disassembly
DNA recombination

double-strand break repair

chromatin remodeling

cytokinesis

-2.0 -1.0

-0.5 0.0 K
Normalized Enrichment Score

HBEHFRE

2025 £ 7 A% 38 4% 7 # J.Math.Med. Jul. 2025, Vol. 38, No.7

antibiotic metabolic process

drug catabolic process
vasculogenesis

lipid catabolic process

dicarboxylic acid metabolic process
peroxisomal transport

peroxisome organization
endothelium development

lipid modification

fatty acid metabolic process

E I FDR < 0.05 =

T

s 10 15 20

FDR > 0.05

Cell cycle
Spliceosome
DNA replication
Ribosome
Fanconi anemia pathway
QOocyte meiosis
Progesterone-mediated oocyte maturation
Homologous recombination
P53 signaling pathway
Pyrimidine metabolism
Tryptophan metabolism
Tyrosine metabolism
Steroid hormone biosynthesis
Glycine, serine and threonine metabolism
Citrate cycle (TCA cycle)
Butanoate metabolism
Retinol metabolism
Propanoate metabolism
Valine, leucine and isoleucine degradation
Fatty acid degradation

20 1o 05 00 0’5 10 s 20
Normalized Enrichment Score

E6 ETFLinkedOmicsF & HIFTHRRATEE FRIPTTGI HRIEMLE
Figure 6. The co—expression network of PTTG! in hepatocellular carcinoma based on the LinkedOmics platform

iE: AT T 5 PTTGIAB R BR6 KA ; B. 5PTTGI 2 EAB XRS50 ; C. 5PTTGIZ i ABX 9 AT50A KB 5 D. PTTGI# 3K B Akt A
AR B PTTGI 3 AGA M 2509 AR B 5 A W 205 Ao P a5 47,

PTTG1

Neoplasm Disease Stage American Joint Committee on Cancer Code

25

o DHNERRRRRRRERRRRRRERRRRRRER R nnenmn
Genetic Alteration I Missense Mutation (unknown significance) ITruncating Mutation (unknown significance) IAmpIification I No alterations ~ ~ Not profiled
= 12
¥
s 11
=
&
E 10
s
i 9
i
2 s
3
= 7
o«
c
§ 5
z
5
3 5
2L
Z
E 4
o
£ 3 ®
Z T T T T
Q
%, ", % %,
%, S
% %
%,
PTTG1: Putative copy-number alterations from GISTIC
PTTG1 & Truncating (VUS) @ Missense (VUS)
Not mutated Mot profiled for mutations
o Amplification o Gain
o Dipleid o Shallow Deletion
D o
3
<3
Stage IVB g >
Stage IVA EES T4
Stage IV F; T3b
Stage IIIC E T3a
o
Stage llIB s T3
Stage A é T2
E T
Stage lll 8 2
St 1 ST R |
Stage! .§ 0 20 40 60 80 100 120 140 160 180
0 20 40 60 80 100 120 140 160 180 2
< #san’\fles.
Pﬂ’:sst?mt:stions PTTG1: Mutations
B Missense W Truncating “ No mutation | Not profiled W Missense W Truncating = No mutation M Not profiled

https://slyyx.whuznhmedj.com/



HIBEZS 2025 F£ 7 A$E 38 &% 7 H1 J.Math.Med.

&
i
ol
ot

b3 ST

cer Code

mittee on Can

int Com

ican Joil

isease Lymph Node Stage Ameri

NO 1
0 50 1

Neoplasm D

omutation M Not profiled

Jul. 2025, Vol. 38, No.7 524
@
°
Q
o
@
&
o MXA |
2
8
8
@
=
5]
e
S M1
§
@
£
£
£
Q
o
£
5 wof 1
s T T T T T
,§ 0 50 100 150 200 250
£
< # samples
PTTG1: Mutations
B Missense W Truncat ting No mutation M Not profiled

E7 E-Fc-BioPortalXfFt4iasE h PTTG I EFE REFREI 2T
Figure 7. Analysis of gene mutation of PT7G! in hepatocellular carcinoma based on c-BioPortal
E: AL TCGARIE E T 20 io 5 B AR5 P PTTGI A B R T8y B4R 54 ; B. PTTGIAEER R # M E F XA P ey F kB, C. PTTGIRR#H N # %
It R ARG B RB HE 0L D PTTGIR B #% MR S R AL Y 95 &R 2 RSO - IR0 H 0Us E. PTTGIAR B &5 WA 5 % AL AP 8 ok iz i
BBtk s F.PTTGIR B ¥ M ALK 3 3 B 1 i 7 2545 & Bl oL,

Br, FEHE W (truncating ) FIEEK (missence )
FEIG R b B2 5 TG, 433005 1.14%
0.57% (& 7-C) ; #RWimnsd e s & A &
5 TR, 23591 5 1.08% F10.54%( [5] 7-D );
FEWRELRNE T, B2 24T NXH (1.72% )
Mk A NOW (0.39%) (K 7-E) 5 #im
BRRAETLAL A% T AR T MO 1, 431l 0.73%
M0.37% (K 7-F) . Zi L RlHl, PTTGI 540
JfL g g SR G, LA A i T ) 2 AR
A H A Y B g

3 it

JF A0 e e e e S e 2 —, B
DAL 458 0 B TR JIF A L TR R PP B Ak 2 B0 )
B (e th d e R ) A5 A0 ML 0 & e o AR
BOM B, ALHIE 2, 1 TG E 1 (alpha-
fetoprotein, AFP ) Jz&/H-40 12 WAy 7 2% Wil Y
TR, (B A A ARP BT R
EWIEME ", SR BERISH TR T AR
JERAEIGS T I A Bl PRI, IR ARSI &
BEXS A0 e 1) 2 T s, SR AR
7/ V7P WIES i

PTTGI ARy B o AR M Y B 2 35 (4 1
TEZ MR b Iy G AR A A, PTTGI 13
JERIR S Z PR AE SRR BB VA G . A B
FLiR, PTTGI LB BURHER Myc, Myc i
it G — AR E R 2 S S AR,
E411 i B RSO3 o A AN . P~ 3P 5 a1 1
A R DN A s, e — 2D e R R A N

s AW KB, PTTGI 78 B 440 2
FARis, (Edk BB A RO AR, RIS
FI Fraune EESLE R B, PTTGI S5 iR
S —A 35 HBT R BUS FE AR, AT TG
sl 5 ol AE Dbn S e A A, DASTAL 81
FERRZRYE M. Cul FERIRFAE R, SEHREAA
FHEL, BB A fR B 1 PTTG T 33k B & T+,
LR KO3 o 1) S5 3 A I A5 A R 4 S A 55
Ayl R I G BR AR g T, T A AL
PTTGI RRARANM 5 S ik il R 5 K B, JHH i
YN R3G5E . AL RE T TR, [RIA R 4 S
W1, a0, SRini, PTTGI e 4 ises
rh g LA IR T AL i R AS B e o B Y B R, R
B OAWII R PTTGI v RELE MR 09 & 1k K
HOREEZAE N, H AR A p s i BARE
Ty, AR AR B 5 A oy 22 ] A AR AT
T iE— IR AT o

AT IET Z M EARIEL BRI, S5IE
WAL, FEFELLSh PTTG] & 5
ik, $R PTTG1 SEH n] ReAE 4R i A=
Erh RHEETER . UM R A4 4 5
KM, PTTGI WRIEKVTE 40~60 % A1 X [H] A
FORET, BE B R BN T IAAE IS B, R
AR Bt PTTG 1 3235 7K HAT A G 38 B R e
PE, PERIZAS BT RBAEAE R 1 AR ) 2E HL I A
¥ PTTGI BN FRiE . fEAAE5 B, PTTGI
IR MY R SRR I SRR R T PTTGI
KRB, HAE S FWEHIN, PTTGI =3R4
(1 3 NBCT a3 R TR FRR 4, st
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T Jz e v Ak 2 A 22 B AEAE I . i STRING
Bl O 8 AT 1, PTTGI 5 ESPLI A5 A8 JiF 4i i
T EAEA, )23 50 EE SRR
R, HEshE AL, fEdE i AR o g
PR 2257 P IR IR G L SR oy B A AR i AR
XUERFGRAE R R, PTTGI () 353k 5 40 s
I E B UIAHOG, RTRE A 5| KB 1 v
AR ZE . T, RGBS SakEdt
R E R AR T-BC N PTTGI HyZ6ikKF, 8FH
Wr PTTG1 5 ESPLI %5 HAIWSE R (AR LA HiERE
(21 B/ e W LR A 523751 L I e 1 1 1 e
fugiE & e | i R TS T RE A SR
GO sl B3R W, PTTGI 1EASEIEN 35
Z 5 DNA & il . AR A R, T OGS
FESHIRFEAAM NS LA KRGS, It
S5 SRR Y BTIESE Y PTTGI AR gl 5 A
+, TEYERF B—catenin FIFRE M AR HEHAZ TR,
FE Wnt/B-catenin 5 515 F WG, LI
BB AR 1) A — 3 KEGG /3T R B oR
5 PTTGI R IEA G FE N1z 2 5 4 i J5 1914
5. DNA & il AN s B A O3, 4R
HAEAMAE K50 2405 A EEAER,; ke
B EES 50 o GG AR R, ek
T AT BB -5 A0 A o B A R AR Ak 3R RO
BYIAC . PTTG 30 PIBK/AKT {5538 11,
P FOXO sk A+, dEMiBEAL p27 MRiE LI
vEANf AR, HRRE SR sh T4 A, (RER
AT B B 55, ST RACTEE 1AKF, if
TS mTOR A5 5-318 % A4 76 Pk UG 1 40 i ges 12F
Ji& VP PTTG I REM 3 o Z R L Xt 40 At 1)
KRR, X R R T AT U 2R
BRIRIE PTTG I TERHIE Th BRI S L A
WFSEIRERIT T PTTG I {640 Mg H 3 v iy 28 A 1
B, BIL) 1.9% WA B &4 PTTGI %8
AR, GRASFP LR Y b iR R . PTTG
GRASLE A0 e R BB B TR R R L, X R AR
Al RE S SO0 M i) S8 g A s, SR E
FEPV R A5 R —2, HOZARITR I PTTGI 43
ST TR 4 L9 R 0 OS FI TG AR A7 0 W0 A5,
XA B W PTTG1 HE R 98 7% 5 b 9 22 JH- 240 9
R, SeEREE .
RIFFRAFAE—E BRI, H 3BT I
PEESEAT AT, A RIECHE 2R A 5 R 46 S bR d
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HHAFEES, MA RS R RefA LS. W
I, A E 2SI AR S ARSI SEI6 b R 5L 5
Bl , i PTTGI B 2355 FFAN M A G
Pk, PTTGI 5 ESPLI 2577 it 4 i 4 A= A g h
KRB, BABIGE AN A HT 40 i b BLAA A
HAERPURI AT UL, A3 ek — 2P S0 i A T HAR
SIMTRIEIE, MARRE AN S o 22 4 B R ARG
PTTGI TEFAnf S B h i E FBLEL, Rl AT
LS 1) 245 LD 200 e R, s RR A U B A
B

ZE LTIk, PTTGI #6140 g vh i 3k,
IF5 PG B TS A 5%, A =AU T4
TR W ANAYT A bR B . ARBIEIE IR AR
W PTTGI FEPH 5 40 iz 0 OC R 29 1 SE Al
{8 PTTG1 FER BB A5 1E 167 20 L 1 v A Ifs
PRIE S FAEY AR, 2o e
Ik
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