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Bioinformatic prediction of the relationship between PPP4R1 gene with tumor and its preliminary application

in gastric cancer

XU Xing-xing' ,CHANG Wen-jun', ZHAI Yu-jia'"*, LIN Li-ping', LIU Xiao-kang®, MA Li-ye¢’* , ZHANG Hong-wei'” , CAO
Guang-wen'

1. Department of Epidemiology, College of Basic Medical Sciences, Second Military Medical University, Shanghai 200433 ,China
2. Qingdao Branch, Institute of Naval Aeronautical Engineering, Qingdao 266041

3. Department of General Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433

[ABSTRACT] Objective: To investigate the relationship of PPP4R1 gene with the oncogenesis and metastasis of gastric
carcinoma by using bioinformatics analysis, and to verify the result by RT-PCR. Methods: IntNetDB was used to search for the
neighborhoods of gene PPP4R1 and cliques by CFinder; Chilibot was used to explore the association between the cliques and
carcinoma, then the association of PPP4R1 with gastric carcinoma was deduced. Eighteen pairs of primary and metastatic
specimens from the same patient and 12 pairs primary carcinoma and the adjacent normal specimens from the same patient were
analyzed by RT-PCR for PPP4R1 expression. Results; It was found that the community genes of PPP4R1 included PPP2R5E,
MTMR4. PPP3CC, CTDP1, CTDSP1, FLJ22405, PPP1CB, PPP1CC. PPP2R2A., PPP2R5A., PPP2R5C, CTDSP2, and
PPP1CA as searched by Cfinder2. 0 when k= 14. Nine of the genes were associated with carcinoma and 2 associated with
carcinoma and metastasis. The result of RT-PCR showed that higher expression of PPP4R1 was found in 15 of the 18 primary
gastric cancer specimens compared with the paired metastatic specimens (P<C0. 01); higher expression was also found in 9 of
the 12 adjacent normal specimens compared with the paired cancer specimens (P<C0. 01). Conclusion; Gene PPP4R1 may be
associated with the oncogenesis and metastasis of gastric carcinoma;bioinformatics is an efficient way to investigate function of
new genes.
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Fig 1 Expression of PPP4R1 in normal and primary cancer specimens by semi-quantitative RT-PCR

M:Marker;N1-12: Normal tissue specimens; C1-12: Matched primary cancer specimens
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Fig 2 Expression of PPP4R1 in primary and metastatic specimens by semi-quantitative RT-PCR

M: Marker; C1-18 : Primary cancer specimens; T1-18: Matched metastatic cancer specimens

RIE & .

P e 2 S IR N 2 A i R AR R 1 e AL 1 S
JoE 2 — A TR UL M R, AW oY A
Yifs B2 42 i 25 N PPPART 5 B i 19 & A4 A
MR Z W RIATHT. B G WAT R I iR
RGN R ON-T 3L A I R | Hp &
Yo R R | Hh R Tk A D EE DL RORS b0 B PR B
AR B g R 0 B R B TR 2R R
MUK AR SEAM T, G LR, 2R E],
EEEYN - Prae a2 SN JPUN S E A
P SR B SRR 40 R 3 O B L DNA B Sk
PR 45 ) e A T X AN R B L JF R R TR M G R
REZRNSEH MEERMLSR, 505 T4
2T SE BN G — M JR BT A= W A R 4 L 3l e IR
it AT e R G0 1 R E ) i DR B B 1 B DA A
i B ) ) o Al R A A o AR A SE A TR Sh R, 1

FEBE A R E R A &AM AT AT R i 48
— ARG AR R RN AR
FetEREBZ I TR 2 RN, EX SR, — 3
DAL ) 2 3K 2 HAth 35 DR A% 52 g, 1 3K A 56 R S g H
b 35 PR A4 2, 3 A AR 52 ) L A ) 249 B O FR A
TREIMNIEN F R M L, i =2 AT —F A
WeEDRe A8 ¥ K 4 F A EAE FH I 45, IntNetDB
E 2 3 T 2R SERR R A 5 35 BRI AH T4 T 4 o) £
sz T H

AWFFEF A 4E IntNetDB 78N 89 3 AR
BN FE R T RE A A T $R ] PPPART B9 K £F:
FEPR S HAL AR R A X S A A 11 A
59 CEBOME T R — 4k o i 5 IR AR AE S5 R
S RE DY T A 48— L T PPPAR1 5 B (19 2 LA
MR BB R G20 RT-PCR 45 B iE 52 7
AR

BRI 3 B I 265 56 2R 0F 5% Bk TR 5 P 8 1) & A



278 -«

R KM 2009 4E 3 H L 30 &

R T UL E & 0 A M A 25 R,
TR BRI T 15 B AT IR T BEAEAE — 2 Y
A 5 7T L AT 0 #0257 FE mRNA K Z I
LI 7 S AN 02 3 Rl &5 52 i 1) PPPART & AW
hfe., Hik, B PPPAR] 1E B 9 2 i Al & i v
Py Vi % B L F B AR PR T A g — 2P
(BT 5 Lt T i 4 I DR AR AR EA T 30 0IE

[Z % X k]

(1]

(2]

[3]

[4]

[5]

Kloeker S, Wadzinski B E. Purification and identification of a
novel subunit of protein serine/threonine phosphatase 4[J]. ]
Biol Chem,1999,274:5339-5347.

BT RAEE VPR, B B R R A, L B AR
S0 JE 5 g A AR R 25 S Rk LU AR [T . MR A= 443K, 2005, 11
185-187.

MoOMELES B2 EEL T GO 5 AR Rk RIS I R AR S
DIREARLI]. EW{5 B2, 2003,1:15-19.

Hartwell L. H, Hopfield J J, Leibler S, Murray A W. From
molecular to modular cell biology[J]. Nature, 1999,402(6761
Suppl) : C47-C52.

Rives A W, Galitski T. Modular organization of cellular net-

(6]

(7]

(8]

9]

[10]

[11]

(12]
[13]

works[ J]. Proc Natl Acad Sci USA,2003,100:1128-1133.

Xia K, Dong D, Han ] D. IntNetDB v1. 0. an integrated pro-
tein-protein interaction network database generated by a proba-
bilistic model[]J]. BMC Bioinformatics,2006,7:508.

Palla G, Derényi I, Farkas I, Vicsek T. Uncovering the over-
lapping community structure of complex networks in nature
and society[J]. Nature, 2005,435:814-818.

Jonsson P F, Cavanna T, Zicha D, Bates P A. Cluster analysis
of networks generated through homology: automatic identifica-
tion of important protein communities involved in cancer metas-
tasis[J]. BMC Bioinformatics, 2006,7:2.

Jonsson P F,Bates P A. Global topological features of cancer
proteins in the human interactome[ ]J]. Bioinformatics, 2006,
22.2291-2297.

fift CTE/INWLL 52 2% 4 R A kT 2 A G BT Tk I O 45 i
Ul ERAG S E 2%, 2005,2.1-12.

Sharan R. Ulitsky I. Shamir R. Network-based prediction of
protein function[ J]. Mol Syst Biol,2007,3.88.

Watson J D. 5[ (#4943 F A= 92 [M1. b st Bl ik 2005 20.
Kanehisa M. J& & K 41 {5 8 2% [ M. Jb a0, 35 6 K5 il i,
2002:113.

[AxHE\E] TRE

R NECE L

HEHERPL T XREXHRR(+E)

Mubiezi RET Semen Momordicae Cochinchina Momordica Seed
Mucao 53=1 Herba Linderniae Crustaceae Brittle Falsepimpernel Herb
Mudanpi Lagoyi-d Cortex Moutan Tree Peony Bark
Mufangji b, s Radix Cocculi Trilobi Japanese Snailseed Root
Mufurongye AESM Folium Hibisci Murabilis Cottonrose Hibiscus Leaf
Mugua AN Fructus Chaenomelis Common Floweringquince Fruit
Muhao HE Herba Artemisiae Japonicae Japanese Wormwood Herb
Muhudie g Seen Oroxyli Indian Trum etflower Seed
Mujingye HEIH Folium Viticis Cannabifoliae Hempleaf Negundo Chastetreeleaf
Muli Hip Concha Ostreae Oyster Shell
Mumianhua AR Flos Bombacis Malabarici Common Bombax Flower
Mutong Aid Caulis Akebiae Akebia Stem

Radix Patriniae Heterophyllae /Radix
Mutouhui B30 Patriniae Scabrae Diversifolious Patrinia Root /Scabrous Patrinia Root
Muxiang & Radix Aucklandiae Costustoot
Muzei A Herba Equiseti Hiemalis Common Scouring Rush Herb
Nanguazi BnF Semen Cucurbitae Cushaw Seed
Nanhanshuishi BEEKA Calcitum Calcite
Nanheshi EEgE Fructus Dauci Carotae Wild Carrot Fruit
Nanshashen [eapliE=S Radix Adenophorae Ladybell Root
Nanshetenggen BiCER Radix Celastri Orbiculati Oriental Bittersweet Root
MNaosha i Sai Ammoniacus Sal Ammoniac
Naoyanghua WEE Flos Rhododendri Mollis Chinese Azalea Flower
Niubangzi GEF Fructus Arctii Great Burdock Achene
Niudali ==y W] Radix Millettiae Speciosae Beautiful Millettia Root
Niuhuang . Calculus Bovis Bezoar
Niujincao AR Herba Eleusines Indicae Goosegrass Herb
Niuxi SRR Radix Achyranthis Bidentatae Twotooth Achyranthes Root




