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The expression of MAP4K4 in pancreatic cancer and its function of proliferation
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[Abstract] Objective: To investigate the expression and significance of MAP4K4 in pancreatic cancer (PC)and study its effect on
proliferation. Methods: GEPIA and Oncomine databases were retrieved to analyze the expression of MAP4K4 in pancreatic tumors and
normal pancreatic tissues; GEPIA and Oncolne databases were performed to assess the relationship between MAP4K4 level and the
survival time for patients with PC. Immunohistochemistry was used to detect the expression of MAP4K4 in human pancreatic tumors
and adjacent normal tissues, then correlation and survival analysis were conducted to investigate the relationship between MAP4K4
level and clinicopathological parameters. qRT-PCR and Western blot were used to detect the expression of MAP4K4 in human PC cell
lines. Lentiviruses were used to infect CFPAC-1 and MIA PaCa-2 to construct the cell lines with MAP4K4 overexpression and
interfering, then CCK-8 and colony formation assay were conducted to study the influence of MAP4K4 on proliferation. Results:
GEPIA and Oncomine databases showed that the expression of MAP4K4 was significantly higher in human pancreatic tumors than that
in normal pancreatic tissues (P < 0.01). GEPIA and Oncolnc databases revealed that higher expression of MAP4K4 was significantly
associated with poorer survival time of PC patients (P < 0.01). Data derived from immunohistochemistry indicated that MAP4K4 level
was higher in human pancreatic tumors than that in adjacent normal tissues and was correlated with tumor size and differentiation (P <
0.05). Survival analysis showed that the survival time of patients with high level of MAP4K4 was significantly lower than that with low
level (P < 0.05). Cell lines with MAP4K4 overexpression and interfering were successfully constructed. MAP4K4 overexpression
significantly promoted, whereas MAP4K4 knockdown inhibited PC cell proliferaton compared with controls respectively (P < 0.05).
Conclusion: The expression of MAP4K4 is up-regulated in PC and correlated with poor prognosis, and it plays an important role in
promoting proliferation in vitro.

[Key words] MAP4K4; pancreatic cancer; expression ; proliferation

_— [ Acta Univ Med Nanjing,2018,38(06) :721-727]
[(EL£TH] EFARERELS (81372657,81572381,81672449) ; TT75 4 FARBHE I 4 (BK20151027) s VLS i AL 34 b st
BT REHE B (JX10231801) 5 VLI54 BT AE 1 e & T (BM2015004 ) 5 V157545 B2 2 1 1% FH(ZDXK A2016005)
*@fﬁ‘ﬁf%((:m'responding author) , E-mail : gaol1@hotmail.com



- 722 - [kl

NI S

38 EH 6
20184E6 A

It MR8 2 T b 2R 6 v T R AR v ) —
PRI, TG 22 , R FE R B JET- R R TR
(] M IR A DRV 55 7 062 L J S [ 28 4467, HL S 4R A AT
BAE8%" ™, FAVIGRE Huniay 7 i —A
RO 7%, SR R T IL R B , R 2 BB & e
IR JE T, LT FARYLES Bk
HR IR L AN R A S iR S S AR 2 H e
BRI A5 (1) B 1 o

2 4 50T B U 4 (MAP4K4, SUFR HGK/
NIK) , 42 22/ 75 24 R Ut 7. 5% % STE20/MAPAK H i1
— 51, J& T MAPK {557 558 % b0 B Iis ™
MAPAKA 7EM FL SN IR & B e P81 L RAE
IF AR O 0L A S5 A SR B o v e
HEREMAEYAERS . AF5ERM , MAP4K4 £ L
T ST A fie g 0 e 4 L R G S 0 L L
' e R IR Y A T m RS, S S Al v
B SR8 R oAb AT R OGRS
WA TR R AR E

Il , AT HFFE 3 B MAP4KA 75 T1 3 JB A3 2
H R #FRIAI S B R RIS A (ER A
FEZRIFREA o H L, ASHE 58 0 — 45 453+
MAPAK4 7E [ 985 e o g 20 Bk v 1 22 38 Sl IR
B IR R A By TR AR 2R DI

1 #RFTTE

1.1 A

GEPIA %4 /% (http : //gepia.cancer-pku.cn/) .On-
comine FL 45 & (https : //www.oncomine.org/ ) . OncoLne
R (http : //www.oncolnc.org/) ; NG YRR
VbR g 5t BE R RS2 2 — BT T B2 e DR v O
TR T AR PR AR 5 B 20 i Ak (BxPC-3 , CF-
PAC-1,COLO 357 .MIA PaCa-2.PANC-1,SW1990)
9 R R R R el e NI 9750 5 = 4
0Lk (hTERT-HPNE) W T 38 EA ARG 75 ) R T
(ATCC) , FFARAF TAMTIT 3 10% M A4 L35 1% 75
7 2 -HER R DMEM 15 37 2 (Gibeo A 7], ) 5
MAPAK4 BH: ] BT\ MAP4K4 1 325595 75 ()M
SR T, MAPAK4 % EE polybrene (I i
HIHAE ), S E R (AMRESCO A A, £ )
TRIzol & RNA #2& B 7 (Invitrogen 28 7] , & [H ) ,
PrimeScript Wi SR (TaKaRa A H) , H4S) ,SYBR
Green Master ¢ )6 5E 7 PCR i 57 (Roche 2~ &) , 38
), 7900HT %¢ Y6 5E B PCR AL (ABI A 7], 36 [H) 5 4
RPN & (R LR ] ), MAPAKA HT AR (X

7 Proteintech A ) ) , B-actin FUI& LA B Pt 1L
FhiR P (CSTAF], EFH) , ECL &G (Millipore
8], 2 M) ; CCK-8 K51 (DOJINDO A ], HAS) 5 45
AR R (I A RNE]) o
1.2 Fk
12.1 Zmiasic

N BRI A B BG 5% T 5 10 % iR AR s F 1 %
R AR R I DMEM B 37 56 h ) A IE W iR S48
bz AR 5 LR B ATCC B R B AT R R 4
L T 37 CHI 5% CO M AR B 1 414 R R 5%,
B H50AE RK 0T 0 40 FH T 5256
122 Sk

N BRI DA R X 1 55 LU0 Fr & A 50 %
FEAS LU R TR DL G 5E 414k S5 R R ot 1
B —M R E R R 5E N, AN . A
D) R O OR B RO B MUK AR BURIE R
FH 3% WURK £, PBS #hdt , JBEAG @345 58 P L — L
(MAPAK4HA,1:200)4 CHFE 10, i =Pl
AIEE 1 h, DAB f4%,3~10 min, S AR % 8 J44% 2 min,
WA TS TR I B o SR AR R 2 60 E
FR I R 2 A= 5 A, S BE DAL PP R A AR
g AT I3 =2 858 B x e 64, FH P28 100
123 Bmamfg

WS X R AR A I B A, DAL 3% 1074~ 4 il
BeFl T 6 fLARCP , REAN AR 1K 2 50% fil 5 BE I EA T
EEYe BRI [ AL AN 20 WL 59 MAP4K4 B X
HE3 2 (% BE 2x10° TU/mL) .20 pL [ MAP4K4 i
5 # (% BE 2x10° TU/mL) 3% 6 wL i MAP4K4 T
Pe v B (I FE 9% 10° TU/mL) DA} 2 wL % polybrene
(5 pg/pL) , 7% 44 12 h 5 50408 ff 15 572 3 9 59 K 4
Wo 5 dJa I REFRIE I A LR EE N 2 pg/mlL 1 15
W75 AT 25 A0 MU Bk A T RE R TR — 2P S8
MAP4K4 i 35 35 J57 51 3K HUF NCBI: NM_004834.4.,
MAP4K4 # [1] shRNA J¥ %1 }y : 5’ - GGCGGAGA-
AATACGTTCAT-3',,
124 qRT-PCR

W SE X H5 AR R B B 4, FH TRIzol A2 RNA $2HK
7 e BRI A 2D TR B B4 B S RNA, HH Prime-
Seript 355% SFER R B RNA 854 8 ¢ DNA, S v 251
437 °C 15 min, 85 °C 5 so I —# 1 SYBR Green
Master ¢ 22 1t PCR 1R 7E 7900HT %'t % & PCR
A AT S IBE ARSI ) 32 DR A AR G 258 7K
KR Z 20 L, 254 95 °C 10 min i 48
7595 °C 15 s 281, 60 °C 60 s 3Bk FEH, H K 401



5538 45 6 11 F5OUL W B BR, AR MAPAKA TR R ) 20k M sE Th R ZE [T .

201846 H

B BRI R A (B SRR ) , 2018, 38(6) : 721-727 - 723 -

PEIR ;95 °C 15 5,60 °C 60 .95 °C 15 s i pZk .
it 278097 B MAP4K4 mRNA 13635 7K -, B-ac-
tin % N N £ . MAP4K4 9 51 ¥ K : F: 5 -
GACTCCCCTGCAAAAAGTCTG-3';R:5'-GTCCATA-
GGTGCCATTTCCAA-3', B-actin (5[ ¥)K :F:5'-T-
GACGTGGACATCCGCAAAG-3";R:5'-CTGGAAGG-
TGGACAGCGAGG-3',
1.2.5 Western blot

WA AT KA R A i, 4 d R G &
iz UL 1 A R BN B B 1, 54T SDS-PAGE
BEREHL K , 7 I 2 PVDF iR, 5% B Ng W3 43 =5 R 3 P4
2 h, AT MAPAKA HLAAR (1:1 000) | FRBTAB-
actinPLiA&(1:1 000)4 CHFE LK . K H I TBST ¥
JEE 3 YRS, AR 3o S8 A P g b 12 LU =R 40 R 40
(1:3000) AR L SAAL P bR ic Ll EhT e — P (1
3000) ZE JEFE 2 h, TBST R PEAR 3 K5 , ECL &
PRI S RTAR
1.2.6 CCK-8 ZmitL3g 74 5

A3 S BOR B R K MAPAKA BRI X R ZH (CF-
PAC-1-NC,MIA PaCa-2-NC) . MAP4K4 i 3 ik 4
(CFPAC - 1 - MAP4K4 . MIA PaCa - 2 - MAP4K4) i1
MAP4K4 T4 2 (CFPAC-1-shMAP4K4 \MIA PaCa-2-
shMAP4K4) Zil it , 70 F 96 FLA T, BFL 1x10° 4]
J, RRLHARME S AN AL, A ilEgR 1.2.3 4 F15 d s
AT CCK-8 A, HARTr ik - FLINA 10 pL B CCK
-8 12, 5557 3 h S TERE AR e £ FL7E 450 nm &b
HIWOGEEAE
1.2.7 ZETRFER

A3 STBOSBCEE K 5 MAPAK4 BHPEXT BRZH (CF-
PAC-1-NC,MIA PaCa-2-NC) . MAP4K4 5 15 40
(CFPAC - 1 - MAP4K4, MIA PaCa - 2 - MAP4K4) FiI
MAP4K4 T4 2H (CFPAC-1-shMAP4K4 \MIA PaCa-2-
shMAP4K4) 4 jf , B2 70 T 6 fLAk T, B3fL 1x10° 12
Ji, FEALAIEER 3 N EFL. AH IR, 2 6 FLAR T B
PRIHR AT UL s P 28 3, 3 RO PBS 1S
Ve 23, FH 4% 22 5 H VA 11 72 M 15 min, 25 5%
P E IR,
13 %it¥r

K FH SPSS 23.0 ) f GraphPad Prism 7 3% {F X %%
PEHATHEI 3T, 2 5 TORE I 20 8] L AR e K 55
Z2 40 W] L3R B R R 7 229307, AHOG MRS B R H]
KR, A= A7 M1 K FH Kaplan-Meier #6567 , 2045
DI R bR 25 (x 2 ) on T A LR EE 3K,
P<0.05h2ERAGIH¥EXL,

% X

2.1 MAP4K4 MM IR AL P & Rk

GEPIA i e #4451 TCGA Fl GTEx B 72 1%L
P, A 2s SR s MAPAKA e N B i ek i 2
IR R AR S, 2= 5 A g RS EL
>2,P<0.01,& 1A) ., Oncomine £{{E J% Badea Pan-
creas FHRAE [FIAE LR W] MAPAKA 7E B i 2
KR TIEW RS, 2R HA S AR X
A5 %0=2.643,P <0.01,E 1B) . BELIILIE/r KM
T 50 % [ AR S 55 4 2 H , MAPAKA 78 N SRR R
H L IR E i S5 AL S ek s A IR (P <
0.01, B 1C), I H-5 Mg i) oAb 52 frpE G AR
@ ULIE 2, i HT MAPAK4 (0 25 1k 1t 15 e o+
H GRS BES R AR N , 45 9 I MAP4K4 B %54
5 g J/IN(P=0.031) 8 734k (P=0.034) AH G, Tl
EHRE AR AR AT BT (R D,
2.2 MAP4K4 J£ e AR 2 28 04 R A B 5 MR AR 5
BT BEARE

£ GEPIA 48 12 v AR 4f i i 93 21 21 MAP4K4
FIRE TP R R IR AR R A AL, HE AT
A A B AT A A7 B B A AF AT, 25 SR 3 B A
TR 2 MAPAK4 1) 338 7K -5 R i £ 8 1) ik
A ARG AE A 300 0 25 G, R 3658 MAP4K4
14 Bk s SR T Bk 2% | 25 S A G2 LR
& A7 P=0.05, Jo s A= 4¢3 P=0.02, K1 3A.B) .
Oncolne ZHE 142 [R) Rt 3¢ B [ A 963 21 21 Hh MAP4K4
AR B R TR R R, 2R B A ST
L (P<0.01,E3C), #E—2 X MAP4K4 113
K5 50 5] Jk R R Y R AR A7 I R T Kaplan-
Meier ZEA7AHT , 25 5 2 W MAPAK4 125 2235 (1 R I
BB A A I R) 35 IR T MAPAKA IR 36 3k 19 8 &
(P<0.05,K3D),
2.3 MAP4K4 12 MM S 4w Bk P & & ik

T 25 W5 MAPAKA 75 R ARG W 3R35
qRT-PCR Fl Western blot 3R 41l MAP4K4 75 A fi%
I g 200 LR D B NI 6 TR AR 5487 b B A A v 1)
FIRIEOL . G5RFI AT AN IEH ARS8 L%
41 il Pk hTERT-HPNE , [ i 6% 48 Jfd #% BxPC-3 . CF-
PAC-1.COLO 357 .MIA PaCa-2 . PANC-1.SW1990 1
MAPAK4 FRiAHI U b 755 (K1 4A (B) , Hor CFPAC-1
FIMIA PaCa-2 98 H T F — 5080,
2.4 MAPAK4 i$ & A B FHAS 5 dm fo bk ol 32 5

MAP4K4 FfIPEXT s 25 ok 3Rk 85 DA T4k



o5 38 B4 6 18]

- 724 - Mo kB R K %W 20184F 6 H
A B C
P <001
£ 40 : 300+ P<0.01
61 £ 3.5 L
£ E 30 .
B 2 2 L 200
2, ] B e 1T S
X 4 'H% = . - S~
%’H%) 5 : 2.0 =
§ 25 1.5 o 4§=‘l.\?§1()()_
g 2 = £ o
= - o 0.5 -
= g 0.0 0 ' '
—= 0. 1 2 568 2H 21 i S 2H 41
04 TEH RIS EIE e

e A g Y A
(n=179) (n=171)

(n=39)

(n=39)

A :GEPIA 2 7E ; B : Oncomine $U4% /7 ( Badea Pancreas 5B 4E ) ; C: s HAL T4 o
E1 MAP4K4 TERRBRSE AR IE# RBRE L rh Rk

Figure 1 Expression of MAP4K4 in pancreatic tumors and normal pancreatic tissues
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Figure 2 Expression of MAP4K4 in pancreatic cancer of different differentiation stages and adjacent tissues (x200)
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Figure 3 Relationship between expression of MAP4K4 and prognosis of patients with pancreatic cancer
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