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Effects of KLF4 on proliferation, migration and invasion of human gastric cancer SGC-7901 cells in vitro”
Huang Zhen' \Wang Ziwei'” , Zhang Neng',Zha Lang' ;Wu Zhao®
(1. Department o f Gastrointestinal Surgery sthe First Af filiated Hospital ,Chongqing Medical University ,
Chongqing 400016 ,China; 2. Department o f Obstetrics and Gynecology sWest China
Second University Hospital , Sichuan University ,Chengdu,Sichuan 610041, China)

Abstract: Objective To explore the effects of Kriippel-like factor 4(KLF4) on proliferation, migration and invasion of human
gastric carcinoma cell line SGC-7901 in vitro. Methods Human gastric cancer SGC-7901 cells were subjected to liposome-mediated
transfection with recombinant plasmid pcDNA3. 1TE-KLF4 to establish a recombinant cell line for stable over-expression of KLF4.
Meanwhile, non-transfected SGC-7901 cells and SGC-7901 cells transfected with empty plasmid vector were used as controls. The
expression of KLF4 mRNA in each group was examined by reverse transcriptase-polymerase chain reaction(RT-PCR). Prolifera-
tions of gastric carcinoma cells after transfection were examined by methyl thiazolyl tetrazolium(MTT) assay. Migration and inva-
sion of gastric carcinoma cells were examined by wound healing assay and Transwell chamber assay,respectively. Results The ex-
pression of KLF4 mRNA was significant in cells transfected with KLF4 as compared with controls. MTT assay results showed that
proliferation of cells transfected with KLF4 was significantly inhibited at 48 h and 72 h(P<C0. 05). Inhibition rates at 24 .48 and 72
h were 12. 90% ,23. 85% and 25. 56 % ,respectively. Migration rates of each group were (78. 1544. 86) % ,(73.754+4.03) % and
(60.84+5.56) % ,respectively. Numbers of cells crossed the membrane of each group were 163. 53+ 13. 95,158. 07 +12. 54 and
73.87+8. 70, respectively. Migration rate and number of cells crossed the membrane in group transfected with KLF4 were both de-
creased in contrast with controls (P<C0. 05). Conclusion KLF4 could inhibit the proliferation, migration and invasion of SGC-7901
cell line in vitro.
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B A% BR80T b a2 B B A R F] L peDNAS. 1TE-
KLF4 #2030 A% Bk 28 44 b b 52 32 26 30 B B0 A BR 2 5] B3 Bl
F .

1.2 EZKH RPMI 1640 B35 . OPTI-MEM [ K7 3% 5 |
G418 1y T 26 [E Gibeo 2w, #i 4 /A 1l W8 T b M H 22 35 A=
Y TRAEA PR B, LI R (dimethyl sulfoxide, DMSO)
Ity F 26 [ Sigma 2\ 7 . B R 3 5% vh 1% Wk (phosphate buffered so-
lution, PBS) Mg T4t 50 Hh A2 & B A W1 SR A BR 2 =) L B 45 11 1l
FIIg 5 /& Lipofectamine 2000 g F 3¢ [ Invitrogen 72\ #l;
RNAiso Plus,PrimeScript RT reagent Kit,Premix Taq Wl F X
# TaKaRa 24 7], DNA marker I T Jb 5t KR A AL B AR A
] ; Transwell /NZE (8 pm FLAR) LA T3 T I8 Matrigel 1 F 52
[ BD 2+ H,

1.3 ik
1.3.1 #gjEsige A B SGC-7901 40 i bk 5L M5 B A K, £

FEF & 10% B A /N4 I M RPMI 1640 K 32 3 vh, & F
37 C.5%CO, 4UMIEFRAG . BB WA N WA 40 A K
TEOL. 0. 100 AR I 1L AR AU AR 3% 1 s 2~4 fL R, Bt
B0 A I T T S 25

1.3.2 @ H A% £ KA pcDNA3, 1IE-KLF4  pcDNA3. 1-
IRES-EGFP # {& ] 2 1k 4% {5, 9¢ ) 5 H (green fluorescent pro-
tein, GFP) , 3f B X} #1 & & (neomycin) [ PL 25 3E [, FH =4 ]
4 G418 ¥4k B LT IE . pcDNA3. 1TE-KLF4 T 4 LA 4R 4
AL gtz B B B A IR A R U B A 5 0 KLF4 55 R % $: 3
AR EAKE) BamH 1 /EcoR T fif i, %t pcDNA3. 11E-KLF4 #
LLAFARAT BV RO 4RSS R I

1.3.3  JRIRIRAN S H Y IF 3 7 KLF4 Fao it s 40 gtk
44y F K55 YL 4 . pcDNAS. 1-IRES-EGFP #% 4t 2] (BJ) 75 #%
R 41) .pcDNA3. 1TE-KLF4 % e 21 (AR YL 4D . #EYemi 1 d,
JE AR T A W AN 3R T 6 fLAR . AL AN 2 X107 A,
37 C.5% CO, BiFREN 60%IL 4. BILIFR (png) 55 K1k
(pl#E 1.0+ 2.5 BRI R E AW 4 5mA LR & 4%
RS, OPTIMEM [ i3 342 % 2 mL, 6 h J5, B4 8 E %
WEFR B ARSI SR . 24 h 5 VLB A L AF D L 0B e g 1 A i R
ik GFP., [ 1] AT 9 8k 4 0,5 5, 41 240 i 76 2 S0 480 & W e
TR NGE, 48 h T, MR TS50 0 5 AR Wk BEAT G418
i1 (350 pg/mL), 10~14 d J5F . PRI A SR . DL G418 4id
WHE (250 pg/mLDY K HE F5 DL P A T a2 e g Afl i Ak 11t )5 25 5%
5 .

1.3.4 3 55 5 B4 il 5% I W (reverse transcriptase-polymerase
chain reaction, RT-PCRY ¥ | £ 52 88 241 KLF4 mRNA ) % ik
S 43 2R R T . BB S 3 2H X AR I T Al i L #% RN Aliso Plus
T 150 BH 5 B B RNA, 28258 51 43 S 0% B {0 it RNA ¥ i
MG, Jf 5 7% % & W cDNA, # # 3 & . 37C # & 7%
15 min,85 CifkEmRiE 5 s, P51 h LA TAY T
A MR A A& L FS W T KLF4 EE51 4.5 -CTT
CCT GCC CGA TCA GAT GC-3', F#tal#:5-CGG TAG
TGC CTG GTC AGT TCA-3", =4 K/ 298 bp; GAPDH |-
5149 .5 -ACC ACA GTC CAT GCC ATC AC-3', FiiF5| 9
5'-TCC ACC ACC CTG TTG CTG TA-3", /=4 K /N 476 bp,
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Py sy 94 CHIZEVE 3 min, 94 CAF{E 30 5,58 CiE k 30 s,
72°CHEAH 1 min, FLAEER 30 K. I WIAT 1.5 96 B I B O I
FL VK o SR TR S B A 43 A AL 42 411 B, Quiantity One #P: 43 BT
E%.

1.3.5 DY B 2548 & 1k £h (methyl thiazolyl tetrazolium, MTT)
PRI A SR I AL A MG A R ) AR PR IR A R R A S
S B30 H 0 A0 L o o B 0 G VA R A M B 2. 5 X
10* /mL, /T 96 FLHZ (200 pwL/FL) . A 8 M F4FHETL.
S AAEHEMG 0.24.48.72 h, G LI A MTT # K (5 mg/mL)
20 pLs MG IR 4 h )5, 38 R M A DMSO(200 uL/9L),
P 10 min 45 ¥ 70 . 2= AR B R AR
570 nmik K4k W% 6 B ( Absorbance, A) {5 , 41 Jif 34 i 417 3 2%
BB A R M B = (1 — A A /SR Aspg) X100%.,
1.3.6 XPRIABmAWAMERERE S f LR ik & A
R 6 LA T (1X10° /90D o FRATAEA: K IE & B 2 40 i
J& s FAJCTR () 5 B W A 40 Sk 76 40 M 2 /N0 M AT — 7 IR R
IR . PBS W Uk 2 WL B8 AR T W R R AL T8 BV SR B Y
A . A3 AFE 024,48 h WL 40 IR A 21 KR A & R B O B
MEEBRETD AN T E AL FBER=(1—48 h
KR BE S /A1 4R BE B X100 %,

1.3.7 Transwell /NE K40 ML 47 2268 1 H G ¥ RPMI
1640 1% 3% 3/ B Matrigel 3£ i iX £ 5 mg/mL, Bt 40 pL jin #|
Transwell /NE [ .37 C 5 75 {0 L [, 28 A AT M6 5 40 # 12
o SERATMA 30 pL JEHLE RPMI 1640 15 3% 5 /K 16 3 ik iR
(37 C,30 min), WCAEASCER 4140 M , I JG I 75 RPMI 1640 k7
FRILVA R AN M B E N 5X10° /mL, T _F % A M 40 i B
400 pL, FEHmA S 10 % 548 4 1l 7 i) RPMI 1640 ks 75 5
600 pL, W MKEFR, 24 h )5 BUE/NE M /NOEE L2
JEL R B RS L 9 P PBS T Uk 2 4K, 4% £ 5 WK [H) 22 30 min, 75
K Z-Pr40 (hematoxylin-eosin, HE) Yy @@, R IS . B9k
F BEALIE IR 5 A4 B 047 40 M T RO R

1.4 St g4abB SR SPSS 17. 0 #MF #E AT G it 24 40 #7 3
YR T s TR A HERCR BB R 208, UL a=
0. 054 K 5 /K i , P<C0. 05 Jg 22 5 HA Gl 435 X,

2 & R

2.1 HYRFORMIE  FY 24 hg . SO6EE B WL,
G e G A 40 [H 2 5k GFP i B & S e O e T 2
g, WA 1.,

2.2 WY JSFAIMM KLFA mRNA &k 45 R WK 2 fF
78S AE pcDNA3. 1TE-KLF4 # Ys 2 rh o] W B9 341 KLF4 %t
B KB Ry 298 bp 1 o Ath 9 20 Hp 4l R A7 B LT A 0L A R
St AR IB AR PRk T LA g e e BTy L B Y A AN B v
KLF4 mRNA Fy3ik, W& 2,

2.3 MTT AN E &AMy B R H MTT &kl
SRR 1, 7E 2% B ) LS A0 oR e Yk A1 5 28 00 4 A e 1
Asro (H HLEE . 22 B BT L (P>0.05), 24 h i Hyedl
AL Asro (B BRAL AR, (0 22 5 TE S 312 2 L (P>0.05)
TE 48 h R 72 h, BE YA A Asqo fH W] AR T A 55 b 21 R0 =5 2%
A (P<C0.05), DAXFHRAIME S IR, 24 (48 72 h B 40 1Y
21 A 5 5 4 R 243 B 12,90 % .23, 85%,25. 56 %,
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A REEY A 5 B s BARAL C L e 4L
1 g 24 h J3Hy SGC-7901 4AAE (B E R HIE <200)

2.4 SRR MANES TR QK 48 b5 R v | , 3
SATZS 4 VR AL 9 GF B %4 Bk (78 15 & 4. 86)% i

(78,7544, 03) % .~ 2 W2 5 B4 8 L (P>0.05) 5 5 400 bp IR e GAPDH
e 220 M0 1 3E A% %K (60. 84 5. 56) U0 B %k B 4L T [ (P << 300 bp

0.05), LK 3. 200 bp RLES
2.5 Transwell INERI AN MR AMZ B RE ST IR FBIR T 45 R
LN SR | el R N O = U O o ]
(163.53413. 954, (158. 07 12. 5O H] LK . Z F L5
2R L (P>>0. 05) 5 5% e 201 1 1= 2% 2F B 41 M By (73, 87 &
8. 70X okt B 2R W] W el /b (P<C0.. 05) , WL 1A 4,

M:Marker; 1. 56441 ;2. 25 304K ;3. KL Y.
B2 RT-PCR#&MEAHMMP KLEL mRNA H&R %

*1 AE R E A KLF4 mRNA 3¢ SGC-7901 4 i e sa g9 M (x5, % ,n=3)

451 0h 24 h 48 h 72 h

A Yl 0.283 6+0.283 6 0.377 24+0.077 5 0.468 040.098 4 0.528 740.080 4
235 AR 0.285 040.057 4 0.385 140.069 8 0.459 440. 064 7 0.513 140.067 6
T e o] 0.287 5£0.062 0 0.312 940.103 0 0.353 1£0.057 6= 0.387 740.029 0%

@, P<0. 05, 5 REG YL B 0 . P<<0. 05, 528 IR 4 L

B3  XRIRERN KLF4 X SGC-7901 AT 8E e (8 & B #IE < 100)

A*%%’ééﬂﬁﬁéﬁ@éﬂﬁ%ﬁ%éﬂa
4 Transwell INE# M KLF4 3 SGC-7901 A E 8t A& M (HE, X 200)

3 3 it P LS A 0y DA 28 45 I 452 2R T 4 0 S 9% 5 5 — O T L G Bz 2
B — D IP IR R GE LRI b fe— Dy i 2 BIALAR . ad A oAb R DR W SRR Dt 1 s 8 B R Ak T
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P BTG A 1 Sl 275 b A S AR R R R AR R B
TR D AT RE S BOE W 40 M e A . AR IR WL IR 2
— BRI MR R A VRS 2 E R M.
BARCH T A BT ST SE L G YT T B AR YT W R B b
I8 AN L 1) 12 28 RS R . KLF4 J& KLF % P (9 3 2 % 52
Z— HRIW 3 ARG, N IX R RS
KLF4 F%3RBF HWHiE LR Rk 08 W R i i . o B &
TAE bR AN o AR T AT 2253 245 W2k R AR R
P w4 KLF s F e . A28 KLF4 JERAL T 99316/
5 AR T H cDNA 2K 1440 bp i 7= W) h &4 479 &
SERRBRIE I .

KLF4 52 A5 il A0 ¢ 45 AE K VR V85 7 ik
8. ORI TEIRIG & B W S B e AL AR B 4 i
o KLF4 X0 76 A KM KRS T 7R B B3 L 320R
KILF4 AT 410 i) S5 5 240 JE g0y 36 20 % 90 31 B 400 0 43 fk A T B4
LAt L1 )i W R e e I N S A 8 1]
KLF4 1E K — Fl 4 g AR A i B 5, — 5 Wi i) Cyclin D1, 5
SR DL 2 T 45 A0 M R 0T TE R R S R A R B TR E AT R
K5 53— Jr T KLF4 38 1] 5 5 P21,P27 P53 4 41 i J4 91 6 3
PR TR BRI G W1 S 09 %% 1k, DA T 4 i 40 g 5
FET0T, Ghaleb 50 KB A A PR M KLFA LR - i B
NN B R A P 8 B RE B A B R IR 1 B8R Rk
53 WA TR - 118 ¢ A8 VI U 4N S a2 5 T 7 65 0, U P AT ik R I
Tt £ 920 FRAR A0 B 04 o3 A 5 AR A . BIFSEHIE S KLF4 5
25 o IR 5 DO AR OC , FL b B G988 LR A I L B B A B R
B R S5 g v KILF4 335 AR o 100 76 2L IR 5 80 o R 10 s 06 9 v
KLF4 3% B, Xu %9858 & 8. R A DNA X H1 AL
F 5--2" B 4R 1 (5-aza-2'-deoxycytidine, 5-Aza-dC) b 45
J 9 SW620,RKO 41l il & & . KLF4 %35 3. 42 /% KLF4 ££
55 B0 iR AV b AR AR 2R 35 AT RE 5 2R WL g A o 1 T A A
KagFR SN P AEAREIRT KLF4 Rk, mHRE LR
B, AR KLF4 {23615 00 5 45 1 Wi i 1) SR 15 TS Bl
KU ERX T O Ak B &R 45 | W B % KLF4 [
RIXH MBS T AR A .

Wnt(wingless and int-1) /B~ & H (B-catenin) {7 5 il }f 5
EHH LR T FI L2 BRI & 2R R J 55 YT AR ¢ . 16 I 9 1 78
Fh R R A R T (W 5 128 B V5 M B-catenin , 25 i BRORT 1
B W% (adenomatous polyposis coli, APC) A T.T 40 g A T 4
(T cell factor 4, TCF-4) .k B #% 5% [ T (lymphoid enhancer
factor,LEF)%: £ 5, B-catenin J& Hi P fig B 1 K T2 —1,
KLF4 0] H # 5 B-catenin % G L X 45 & . T B-catenin 3
5L IR A S L Y 3R OR KLF4 AR U2 Wnt/B-cate-
nin {5 4538 #% 1% 2R DL . T ELAE I 5 B P Ok S AR .
Ty Ah KLF4 38 2 —Fb T 40 AR OC [ 7 8 905 3 v S B0 %
I\ BARGE A % 5 ] T 4(octamer-binding transcription factor-4,
Oct-4) PR E X Y HEFE 4 2(sex determining region Y-box
2,80X-2) .C-MYC J KLF4 7] ifs T 1E 5 7k 40 g 0] £ 6g T 41 g
B Ak S R AR T A b R R Y e AT

1222 B J2 TG I 38 1 R 0k 22— o S T T e 0 R 1 G
BB . FEOG AR TR AN S TC KR 0 A AR . T R 4
(7] ¢ 7% 6T 3% VK 0 S 5 R0 AT 34 548 045 I 98 40 i B ) B % L O IR
i 2 W Ah L i Cextracellular matrix, ECM) , 1T # £ 4R i 4 21,
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HET R AT A A . A ESE LA ROR R B MAOK KLEFA B T
B ACHE SGC-7901 41 1, RT-PCR IE 55 5 4 41 it b KLF4
mRNA FEKFHERE. MTT BR%Y KLF4 3EH 5. 40
3 58 T B, 5 R 5 — B g O ik R — 30, &R B
Transwell /NG 1250 7R %% U 20 40 i 3T 1 1= 22 68 01 B B FoAL
WA HE S KLF4 5 B-catenin A H.4F A ™", 1 B-catenin
AN T 0 T A B PR T JR 2 Wnt/B-catenin fF 5
JE B B0 B Z — . b B Al G 8] BT % 4k Cepithelial-to-
mesenchymal transition, EMT) & 5 T % = 22 ¥ %, UL 2k
KLF4 ¥ 43 80 1 B Al M 7608 A RUE R 77 18 & A4 A2 46, 5 i A
PRI b B RS B 8 (E-cadherin) Z 2%, 1l KLEF4 K3k 1
V)5 BEW] AR E-cadherin (9335 , [ I 410 i) 9 40l 1) 12 28 F1
RN ABFR B KLEFA £k LG BB AR e T %
FZZBBE 1 &2 A2 v L 3 KLFA m] B8 AN B 8 2 TR )T 0%
TEHE S E T H AL 47 52 KLF4 5 B-catenin, E-cadher-
in ZEWAHEIEN, 2EEAHMEF25 8 _REXS
SLHFI M AL

SE

[1] Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012
[J]. CA Cancer J Clin,2012,62(1) :10-29.

[2] Zheng L,Wang L, Ajani J,et al. Molecular basis of gastric
Cancer development and progression[ J]. Gastric Cancer,
2004,7(2) :61-77.

[3] Leung WK, Wu MS, Kakugawa Y, et al. Screening for
gastric Cancer in Asia:current evidence and practice[ J].
Lancet Oncol,2008,9(3) :279-287.

[4] Flandez M, Guilmeau S, Blache P, et al. KLF4 regulation
in intestinal epithelial cell maturation[ J]. Exp Cell Res,
2008,314(20) :3712-3723.

[5] BkEE.A&RR, #4H, %5, E-cadherin il KLF4 £ 5% H w2
REBIEML] A B0 58 . 2011,15(2) : 164-157.

[6] Kaczynski J, Cook T, Urrutia R. Spl- and Kriippel-like
transcription factors[ J]. Genome Biol,2003,4(2) :206.

[7] Mecconnell BB, Ghaleb AM, Nandan MO, et al. The di-
verse functions of Kriippel-like factors 4 and 5 in
epithelial biology and pathobiology[ J]. Bioessays, 2007,
29(6) :549-557.

[8] Foster KW, Liu Z, Nail CD, et al. Induction of KLF4 in
basal keratinocytes blocks the proliferation-differentiation
Switch and initiates squamous epithelial dysplasia[ J]. On-
cogene,2005,24(9) :1491-1500.

[9] Cai W,Chen X. Multimodality molecular imaging of tumor
angiogenesis[ J]. ] Nucl Med,2008,49 Suppl 2:S113-128.

[10] Nickenig G, Baudler S, Miiller C, et al. Redox-sensitive
vascular smooth muscle cell proliferation is mediated by
GKLF and Id3 in vitro and in vivo[ ] ]. FASEB J,2002,16

(9):1077-1086.

[11] Ghaleb AM, McConnell BB, Kaestner KH, et al. Altered
intestinal epithelial homeostasis in mice with intestine-
specific deletion of the Kriippel-like factor 4 gene[J]. Dev
Biol,2011,349(2) :310-320. CREEE 142 7O



142 TRES 2013 F 1 A% 42 5% 2 W

Hematol Oncol,2011,4:3. with chemotherapy-refractory AML [J]. Eur J Intern
[11] Lim T.Lee J.Lee DJ, et al. Phase I trial of capecitabine Med.2009.20(8) : 775-778.
plus everolimus (RADO001) in patients with previously [177] x0 %, x1%, FL P % . RAD0O01 X 95 SGC7901 41 g 4= K
treated metastatic gastric cancer[ ] ]. Cancer Chemother WIAMHEIVE R B4 FALHI )] s EE 2 K. A /B
Pharmacol,2011,68(1) :255-262. 2#M,2011,31(1):31-37.
[12] Lee KH, Hur HS, Im SA, et al. RAD001 shows activity [18] Fernandez-Luna JL. Apoptosis regulators as targets for
against gastric cancer cells and overcomes 5-FU resistance cancer therapy[]J]. Clin Transl Oncol, 2007, 9 (9): 555-
by downregulating thymidylate synthase [ J]. Cancer 562.
Lett,2010,299(1) :22-28. [19] Topuridze ML, Kipiani VA, Pavliashvili NS, et al. Molec-
[13] Murayama T, Inokuchi M, Takagi Y.et al. Relation be- ular mechanisms of apoptosis[J]. Georgian Med News,
tween outcomes and localisation of p-mTOR expression in 2007(150) :38-45.
gastric cancer[J]. Br J Cancer,2009,100(5) :782-788. [20] Lalier L,Cartron PF,Juin P,et al. Bax activation and mi-
[14] #RE . E B Rt 5. SR slsh P JE e £ tochondrial insertion during apoptosis [ J ]. Apoptosis,
HEATEHRAS TR RBIT] Pl Rl B 2007,12(5) :887-896.
%R .2009,30(3) :304-307. [21] Adams JM, Cory S. Bel-2-regulated apoptosis: mechanism
[15] W%, T W i, [EHi . 4. mTOR 1 VEGF ¢ B & ag % and therapeutic potential[J]. Curr Opin Immunol, 2007,
KK SR SR R BT FT )] Ik BR B 2 2% 4. 2008, 13 19(5) : 488-496.
(8):695-699.
[16] Boehm A.,Mayerhofer M, Herndlhofer S, et al. Evaluation U H 1 :2012-08-28 &[] H #:2012-11-11)

of in vivo antineoplastic effects of rapamycin in patients

(b5 133 71D cell cancer[J]. World J Surg Oncol,2011,9:121.

[12] Xu J, La B, Xu F, et al. Dynamic down-regulation of [16] #4H, 7 1.5k fE, 2. KLF4 % H i SGC-7901 4 ity £
Kriippel-like factor 4 in colorectal adenoma-carcinoma se- RANE KA A B 2 e [T ). 56 = 4 R K2k 244, 2011, 33
quence[J . J Cancer Res Clin Oncol, 2008, 134 (8):891- (8):822-825.

898. [17] Ghaleb AM, Mcconnell BB, Nandan MO, et al. Haploin-

[13] Camilli TC,Weeraratna AT. Striking the target in Wnt-y sufficiency of kriippel-like factor 4 promotes adenomatous
conditions: intervening in Wnt signaling during Cancer polyposis coli dependent intestinal tumorigenesis [ J ].
progression[ J ]. Biochem Pharmacol, 2010, 80 (5): 702- Cancer Res,2007,67(15):7147-7154.

711. [18] Yori JL, Johnson E, Zhou G, et al. Kruppel-like factor 4

[14] Zhang W, Chen X, Kato Y, et al. Novel cross talk of inhibits epithelial-to-mesenchymal transition through reg-
Kruppel-like factor 4 and beta-catenin regulates normal ulation of E-cadherin gene expression [J]. J Biol Chem,
intestinal homeostasis and tumor repression[J]. Mol Cell 2010,285(22) :16854-16863.

Biol,2006,26(6) :2055-2064.
[15] Liu Y, Zhang C, Fan J, et al. Comprehensive analysis of e B 1:2012-08-09 & 181 H #1:2012-12-10)

clinical significance of stem-cell related factors in renal
Gt AR T

Gt BORHILA =R B T R ROR SRR AN AF S BOR . $ 2 i (0 TR TR ST BB i i BB E R BERE
i SE i PR SRR i R *al_a\_l#iﬁﬁﬁﬁﬁmﬂﬂiﬁ A~ WA AL 14 K6 TLTE TS 98 s 19 1L R0 L 75 31 Y — %ﬁﬂ%ﬁlﬁﬁ
R GO BT R R A 2 SR MR BORE AT A RS B 0 B R LA M R — W BT AR D R S —
LI BTRE

FENE ORI R T BOROR RIS G . OB o A A LI B (32 35X GO e R 1 B R AE 43 L SR 3 0
L WLEE AL (B2 AR 42 B9 A K0 LR o5 A B A Bz o 22 g () BT B A BEUF AR 0 3 40 91 K 52 axk 4 20 I i
ML PR B 72 B AT 70 B, B RORORE . SERBORHE A T UE B ROR AT BCRORE 2 ) B — TR BT
2 58 BB 5 i D L R R R A — A BB (AT 50O SR B UIME . 45 4 =2 B0 A P B Y 22 ) R B b B RS T S AR AR
% FEFh 2590 136 T ROR K B Al R O R T .

YPPONN






