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Effect of tumor suppressor gene NRPL2 mediated by CTP on apoptosis of

renal cell carcinoma and activity of Bax—Caspase3 apoptotic pathway
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[ Abstract]Objective : To confirm the treatment of CTP mediated tumor suppressor gene NRPL2 as CTP-NPRL2 fusing protein on hu-
man renal carcinoma cell line 786—-0,and to detect the apoptosis of renal cell carcinoma and activity of Bax—Caspase3 apoptotic
pathway. Methods ; Recombinant plasmids pET28a—CTP-NPRL2 and pET28a—NPRL2 were constructed and then transfected into E.colt
DHS5a, then the prokaryotic expression systems were got to express and collect CTP-NPRL2 fusing protein and NPRL2 protein. Western
blot was used to detect the protein expression of CTP-NPRL2 and NPRL2. The 786-0 cells were divided into 2 groups and co—cul-
tured with an equal amount of NPRL2 protein and CTP-NPRL2 protein, respectively. Immunofluorescence staining and laser scanning
confocal microscopy were used to detect the subcellular localization of the proteins in 786—0 cells. The 786-0 cells cultured in 96—
well plates were divided into 5 groups,4 groups of all were treated with 1.0 pmol/L. CTP-NPRL2 protein,2.0 pmol/L. CTP-NPRL2
protein, 4.0 wmol/LL CTP-NPRL2 protein and 4.0 wmol/L NRPL2 protein. The remaining group was taken as a control group. The pro—
liferation of 786—-0 cells in each group was detected by the MTT assays,the apoptosis and cell cycle in each group were detected by
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vectors. The results of laser scanning confocal microscope pointed CTP-NPRL2 proteins were localized in the cytoplasm after import—
ing into 786-0 cells. MTT assay indicated that compared with the other two groups, CTP-NPRL2 group showed a significant decrease
in proliferation(P<0.05). Flowcytometry assay demonstrated that the apoptotic rate and the proportion of the cells at GO/G1 phase were
both increased (P<0.05) in CTP-NPRL2 group compared with those of the other two groups. Real-time PCR and Western blot sug—
gested that, compared with those of the control group and NPRL2 group,the expression of Bax and Caspase—3 at the mRNA and pro—
tein levels in CTP=NPRL2 group were significantly increased (P<0.05). Conclusion . CTP-NPRL2 fusing proteins could import into
renal carcinoma cell 786—0 and significantly inhibit their growth,possibly by affecting the activity of Bax—Caspase3 apoptotic path—

way , thus play a tumor suppressor role.
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L11 giffefngkik  DHS« Bz (MCC001-1),pET28a
JRL(MCVO12) 1 [ At 58 4 A= 423 7], GV 141-CTP-NPRL2
HAZZRAIR,GVI141-NRPL2 ERERAA, B 786-0 4L H 525
BRI

112 i 5EH FIRESERE A SEAY A ;G
A 1ML RPMI1640 55373 1 0.25%J# T HyClone /A
BCA 1 ERIRH & SYBRGreen PCR iR & 30 4 4357
AT Thermo 23 ) ; 25 [ Y Marker T Fermentas 23 ) ;
St NRPL2 e TIA T Abcam 23] ; %t \ Bax Caspase—
3 B-actin FAVEFEHTIRIA [ CST A F] FITC & AAricikFl &,
Ni-NTA His $R25 8 4L £ FAE , RIPA L4 o P i 524 1
W, 4 x B EFRRZE i, SDS-PAGE %81 FiL ki 57 &% H &

DRTiRE A= W) 5 240 B HRP ARiC =40 L EHi e — 3l |
BRREWHEAFIRAF,

12 F#*

121 JEEFRERGME 2L GV141-CTP-NPRIL.2 # ik
JBAR PCR 973 H 03L& LilEs 98 .57 -CGCGG-
ATCC(BamH 1 BV £ )ATGTACGGACGCCGCGCAC-3" il
A BamW T BFUINL S B AR B85, F 51920 .5° ~ACGCGT-
CGAC (Sal 1 B {37 &5 ) TTACTTCCAGCAGATGATGATGTT -
GGG=3" A Sal T BFUINL 8 B ARG BIE , 914 7= KN Ry
1 221 bp; Lk GV141-NRPL2 # A AHUR PCR 73 H 3L,
Bt L5189 . 5° ~CGCGGATCC (BamH 1 FEI 137 1)
ATGGGCAGCGGCTGCCGC-3", A BamH T EEI{ 5 Fe A4
PRI, TP R S SRR SN AR, R 1) 5 ) L 4
YIR/INA 1 140 bp, VIR IS 355 19 PCR ™4, FHRR 1k
¥R WY BamH T F1 Sal T 43 JIEFY] PCR 7= 41 pET28a
kY D, S P i i T4 DNA SE S fHE R
54k DHSo B2 TR AR, & R B8 2 1Y LB B 75 S0 v
PHPE R V& T 38 5 A7 bk, 2359 iy 45 4 pET28a~CTP-NPRI2
FRPRAN pET28a-NRPL2 itk , 43l B B -5 A1k 5k [
a7/~ Ri )5

1.2.2 Western blot i HARE FIARE  F2 H 20 ml &
LA PRI 10 ml %5 100 we/ml Ampr 1 LB 55387, 73
FIHERPLL L 2 BREARE, KR SR 6 h JE A IPTG i SBR[ KL,
12 h J5Hs 2 R MREUT B0 5 35515970, ) PBS Y 3 1K
JEAMAS ml #8720, B 208 5 B0 I BT R, &
Ni-NTA His #3258 H iR R aifb 5 | i LSRRI
IRBEREHLIK SR E K B O S i RS B PR AT e R I 1A
JEBT 4 C—HME R, K H 37 CTHMEE 1 h, &5
=y P nr e ETAC

123 WOCIHR R B AMEIINEE CTP-NPRL2 @il & 2 1 B
786-0 4N B EN. S 10% 64 1L 1Y RPMI1640 53
FEHE 1E 37 °C 5%CO, M6 w LT B 786-04
i, K5 AN LEEFL 1.5 x 10° AR T 6 fLRP B R E 40
AlE 18 60%~80% , B2 it FITC ##ic It PBS YEikd i
i) CTP-NPRL2 F1 NPRL2 % [, 4> BI1EHF 786-0 40 itk
10 min J7, PBS YEARFE SRS S S AN mNE A, THok
LR AT LSRR A

124 MTT R AEA KIS0 S28553 4 - 1.0 pmol/L CTP—
NPRL2 #H 2.0 wmol/L. CTP-NPRIL2 #H 4.0 wmol/L. CTP-NPRL2
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70 4.0 wmol/L NRPL2 # 25 (AN} A2 3 5 21 W5 At 1AL
Ix10* N EERIT 96 FLAR , 78 4 I Rl & 8 3k 2] 60%~80% 0 F
AR, B 3 FL, 05T 12,2436 h 5 LR 45
A 20 pl 5 mg/ml f) MTT #3537 4 h, 5 13, FIA 200 pl
DMSO 2L AN, 7570 4R % 10 min, $5cJ5 23 S0AG: I 45 2H 41
TE 490 nm FI G EE (absorbance , A){H , SEE E & 5 W, P
JITAS A 22 ) 20 ML 5 T 2 L
1.2.5 4N Hr 4np i T A R Seas sl IR
MTT, 5 R4 AL FE 24 h )5 (45420 PBS PR 31K,
A0 10wl ¥ 5 R 20 we/ml B9 RLAL PN BEFT AnnexinV 5
IR 20 min, FEALIALSC AT T, bR AH
FIZTML A PBS Y 3 R H 70% 0K B 17, EMLET 2
Ba% [ 5 W0 AR FE R 50 g/ml AORILAL PN 4E R RNA il
ety 30 min, FeJi FH I ZCANMLASCRN , SE96 F 42 3 IR
1.2.6 Real-time PCR ] 786 -0 4 Jiiu ' Bax Caspase -3
RNA Fib/KF SE8ear 2R L, s SR A FA AT Sx100
A, PBS 1% 2 i, Trizol YA4RHUAL RNA 3675 5% 5 1 cDNA,
L) cDNA MR 4T real-time PCR. PCR JEF 45444 .95 °C
AR 10 min, 95 °C 78 15 5,60 CIE 2k 45 5,72 “CIEAH 30 s,
40 AMEFR, 72 CIEN 10 min, SEEFE 3 %, 3195500
1,

% 1 Real-time PCR 3|41 7%l

Tab.1 Primer sequences for real-time PCR

EH O R
(bp)
Bax F.5’-CCGATTCATCTACCCTGCTG-3’ 111
R:5’-TGAGCAATTCCAGAGGCAGT-3"
Caspase-3 F:5’-=AGATGGTTTGAGCCTGAGCA-3’ 120
R:5’-CAGTGCGTATGGAGAAATGG-3’
GAPDH F.5’-CACCCACTCCTCCACCTTTG-3" 108

R:5’-CCACCACCCTGTTGCTGTAG-3"

1.2.7 Western blot ¥ 786-0 ZH jifg+h Bax ,Caspase—3 EHA
FIRKF S b AR 25 em ZRMEEFH 34440
A, 75 40 M Rl E 293k 909% I 22 55 35 W, FH 0.25% Wil
AR EE ARG , B0 37 _EIETRUS PBS Y&k 3 U, A 990 ul
RIPA 4B AR % 10 wl 10 mg/ml PMSF ¥, 510 &
SEAZR 4 °C,12 000 g, B0 15 min, T 1.5 ml EPF
WP, BCA JEINE 8 VR E . B30 we B BFE, 10% SDS-
PAGE HLJK , Ui, 2 T HU IEAU% S 2 PVDF B L, 5%t hE
Wik E MBS 1 h, 2 AP Bax(1:1 000 Fi %)  Cas—
pase=3(1:1 000 Fs &) B-actin(1:1 000 Fi ) —4i,4 CHE
337, TBST PE% 3 UK, BHR 5 min, BEJS A HRP ARic (1
HUARHI(1:1 000 FEBE),37 CHEE 1 h, TBST L%k 3 1Kk, 4
K 5 min, ECL A2 GRIFiCsR4 B4 5 WS 400
JREEAH , HIEH TN S50 I LU R 45 B 0923 LA X 3%
1.3 %it$am

SRR SPSS 19.0 HE1 74T, THEPORIEL + b
WEZE (x £5)Rom , ZUUREAR BB I LR 5 22500

21 1R (A 9 R T LSD A6 6, 46 3 /K 7 «=0.05

2.1 mMApEE

FHLTURL pET28a-NRPL2 SR A3l H 5 1 41E & 1035, -
1 BLAST LTI 3 45 4, B 25 28 5 NRPL2 3% K] [] 5 P
100% , T 20 JFi ki pET28a—CTP-NPRL2 ] £ 45 5 rh & CTP
Kl ¥ HI LA B NPRL2 JERFF] (5 R R BN ),
2.2 Western blot I&3E B 7% & 69 £ ik

4 pET28a~CTP-NPRL2 [# 4% 1 pET28a-NRPL2 [ {4 £
3B 4iib 5 4T Western blot £ . 45 5 0~ :pET28a—
NRPL2 41 7F 48 kD A A H 1Y %4 8, pET28a-CTP -
NPRL2 ZH7E 52 kD F1 48 kD Ze454 H A&7 LK),

pET28a-CTP-NPRL2 25
CTP-NPRI2

1 Western blot ®illgE & E B ESHPHIFIE
Fig.1 Fusing protein expression detected by Western blot

pET28a-NRPL2 £i

in each group

23 MObEREBMENL CTP-NPRL2 #k&-% & £ 5 &
786-0 Zafit 44 T A%

FHIOE 5 £ 1 S W H CTP-NPRL2 F1 NPRL2 &
FIALFE 10 min J5 () 786-0 4H A, pET28a—CTP-NPRL2 4 iy
In] WAk 56, i pET28a—NRPL2 4H oK WL 4k (6,55, Ui
CTP A5 NPRL2 #EH -5 A 786-0 4iIfifL & i T (1K12) .

A. pET28a— CTP-NPRL2 4
2 HREBERRMET CTP-NPRL2 Bi&E B 786-0
HBENER
Fig.2 Subcellular localization of CTP-NPRL2 protein in renal
carcinoma 786-0 under laser scanning confocal microscope

B. pET28a— NRPL2 4]

2.4 MTT #m) 2o i & ¥ oL

B 36 h A {HfSEHT 50 Hr (F=58.617,P=9.18723E-11) % ¥1.
Ejag (I A8, 1.0 wmol/L CTP-NPRI2 2.0 wmol/L CTP-
NPRL2 4.0 pmol/L CTP-NPRL2 43 4H P {43 51 0.001 .,
2.69988E-8 4.37876E~11(P<0.05); 5 4.0 wmol/L, NRPL2 4h B
ZH 1%, 1.0 wmol/l. CTP-NPRL2 2.0 wmol/l. CTP-NPRL2 4.0
wmol/L CTP-NPRL2 #3840 P {443 5124 0.012,1.74568E-7 .
1.81995E-10(P<0.05) ; £ PR Ji CTP-NPRL2 4hFRAL[A] Hb 5%
PAESY N 6.66259E-51.72664E-8 .6.85939E-4(P<0.05) ; 1fij
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4.0 pmol/L NRPL2 4bFHZH 5525 12 AH LY, 240 ML 4 34 58 1% A W)
WAL (P=0.336), MTT Z5£47%, CTP-NPRL2 fill &2 H fE
PO E i 786-0 AN A: 1, HL X 41 400 o 4 FH il 2 11 ik
FERE RS (F] 3)

2.0

- XA
- 4.0 pmol/L NPRL2 41
: -+ 1.0 pmol/L CTP-NPRL2 41
= 2.0 pmol/L CTP-NPRIL2 41
104 ~ 4.0 pmol/L. CTP-NPRI2 41
<05
0.0 . : : .
0 10 20 30 40
1] Cho)

3 HEMAMIETEMZE (xxs)

Fig.3 Cell proliferation curves of all groups( x s )

2.5 AR A e i =

A A o B AR R T (F=313.132, P=1.85812E-10)
KB 25 FIXTIRL 4.0 wmol/L CTP-NPRL2 ZbFEZH (1.0 pumol/L,
CTP-NPRL2 4t B 40 2.0 wmol/L CTP-NPRL2 4bFH 41 4.0
wmol/L. CTP-NPRIL2 4b B 41 21 #1178 7= 2 4331 4 (0.84 =
0.07)% . (1.02 +0.07)% . (1.92 £0.10)% . (2.35 +0.06)% .
(3.63 +0.20)%; 525 AXTIEZE HE#, 1.0 wmol/L. CTP-NPRL2 .
2.0 pmol/L. CTP-NPRL2 4.0 wmol/L. CTP-NPRI2 AbF4 P {4
43514 2.81810E-7 . 1.16282E-8 . 2.89567E~11 (P<0.05) ; 55
4.0 pwmol/L. NRPL2 Zb ¥4 145, 1.0 pmol/L. CTP-NPRI2,2.0
wmol/L. CTP-NPRL2 4.0 wmol/L CTP-NPRL2 #3041 P {43
M 1.51758E-6.3.93294E -8 5.59889E ~11 (P<0.05) ; 4% Fh

<

e ) CTP-NPRL2 4b ¥ 4H W] L 5 P {5 23 ) N 7.60851E -4,
3.69219E-9 6.10722E -8 (P<0.05) ; Tfii 4.0 wmol/L. NRPL2 &b
FRL 525 AR EL, ARSI T 3R B A G T 22 5 (P=0.074>
0.05) , FH UL ATHfEWT , CTP-NPRL2 filv 85 (A 75 3 i 786-0
B 9 9 T, LR T A T R R e B i 4
(K4),
2.6 A GRS 4 8L an REL ) HA

Gt & 2HAL T GO/G1 H (F=163.158, P=4.63761E-9)
FOA 22 1k 528 A X BB L4, 1.0 wmol/L CTP-NPRL2 |
2.0 wmol/L. CTP-NPRI2 4.0 wmol/L. CTP-NPRL2 4b382H P (&
3514 0.001 ,1.66377E-7 ,1.16845E-9(P<0.05) ; 55 4.0 pmol/L
NRPL2 AbBR4H 47, 1.0 mol/L CTP-NPRL2 2.0 wmol/L CTP-
NPRL2 4.0 umol/L. CTP-NPRL2 4t B £H P {E 43 51~ 0.004,
3.16806E~7,1.73402E-9(P<0.05) ; & i & CTP-NPRL2 4b B
2HJA] e P AR 5IM 9.03115E-6.1.17891E-8 .6.58962E-6(P<
0.05) ;1 4.0 wmol/L. NRPL2 4bHHZH 575 (I ZHAH LE , M AY GO/
G 1 IR A W W 25 53 (P=0.420) , HAEERW], CTP-NPRI.2
il B T REAE R 786-0 ZHMIRHE 7E GO/GL 1], HILBH I/
FHZ LB CTP-NPRL2 £ 11 B4 e I8 (3 2 FIIEIS) .
2.7 gRT-PCR #:| 786-0 %8 i Bax Caspase-3 mRNA %
ik KR

-4 Bax A T X BELH A9 AH X 33k 1 (F=265.599 , P=
2.39323E-8) ;5 4.0 pmol/L NRPL2 b HZHAH H, | 1.0 pmol/L
CTP-NPRL2 2.0 pmol/L. CTP-NPRIL2 4.0 pmol/L CTP-NPRL2
A BRZH P E 4> BN 6.37891E -8, 1.92016E -8 .5.13441F -9
(P<0.05) , & Fhie ¥ CTP-NPRL2 A&bFRZH 8] Hb 4 P {8 7390 K
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Annexin—-V Annexin—-V Annexin—-V Annexin—-V Annexin—-V
A. 75 EHXTRRZ B. 4.0 wmol/L C. 1.0 pmol/L, D. 2.0 pmol/L, E. 4.0 pmol/L
NPRL2 4 CTP-NPRL24{ CTP-NPRL2 41 CTP-NPRL2 41
4 ZAMBKET
Fig.4 Apoptosis of cells in all groups
F2 WRAREARNZEMBER (x+5)

Tab.2 Flow cytometric analysis of cell cycle in cells(x +5 )

21 5 Bil%L GO/G1I (% ) SHA (%) G2/MH (% )

B ERopGEN 3 42.96 +0.58 36.44 +0.78 20.60 = 0.25

4.0 wmol/L NPRL2 4 3 43.82+0.26" 37.38£0.83 18.79 + 0.66
1.0 pmol/L CTP-NPRL2 4 3 4757 +2.11 30.84 = 1.58 21.59+0.53
2.0 pmol/L CTP-NPRL2 4 3 56.04 = 1.21° 31.46 £3.73 12.50 £ 4.84
4.0 pmol/I. CTP-NPRI.2 4] 3 64.81+1.27" 23.49+1.75 11.70 £2.38

%

Ha,

FXTIRZ AL, P>0.05, S5 HAY 3 4HA L P<0.05;5b . d 5 HA 4 4HAH L, P<0.05
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0.014 1.00551E-4 ,0.004 (P<0.05), 4541 Caspase-3 FiX} T
X BELH FRIARR 26355 (F=241.250, P=3.50026E-8) : 5 4.0 wmol/L
NRPL2 AbFEZHAH EE , 1.0 wmol/L CTP-NPRI.2.2.0 wmol/L, CTP-
NPRL2 4.0 wmol/L. CTP-NPRL2 4ZbBRZH P {H 4351 42.02385E~
7.2.59504E-8 7.18776E-9 (P<0.05) , £ Fh ¥ & CTP-NPRL2
REFRLA ] FE B P AE S5 0.001,2.52952E-5,0.006(P<0.05)
ER ] KR IE CTP-NPRL2 AbHE4L 1) Bax , Caspase—3
mRNAFAX] #3584 4.0 wmol/L. NRPL2 ZbFHZH B 4 % | H.
HAR F IR BERE R CTP-NPRI2 25 14 ¥ J3 38 vy T 3 hm (36 3
K 6),
2.8  Western blot #i 786-0 48 i, ¥ Bax ,Caspase-3 & & &
kKR

23 HARRZ 4.0 wmol/L. CTP-NPRI2 £ .1.0 wmol/L CTP-
NPRI2 2H 2.0 pmol/l. CTP-NPRL2 £H 4.0 wmol/l. CTP-NPRI.2

ZH N0 Bax JKBE4R )9 1 020.90 =3.36 .1 015.45 +2.88 .
1 345.22 £ 5421 554.99 + 4.66.2 361.38 + 6.85(F=39 056.099,
P=6.44533E-21) , 525 X HEZH L4, 1.0 pmol/L. CTP-NPRI.2
2.0 wmol/L. CTP=NPRI2 4.0 pwmol/L. CTP-NPRL2 Ab ¥ 4H P
845514 1.80210E-15,1.23362E-17 ,1.24631E-21(P<0.05) ; 55
4.0 pmol/L. NRPL2 4bBE4] L35, 1.0 pmol/L. CTP-NPRL2 2.0
wmol/L. CTP=NPRI2 4.0 wmol/L, CTP-NPRL2 #-FEZH P {5351
H1.52551E-151.11444E-17 . 1.19670E-21(P<0.05) ; & Fhife i
CTP-NPRL2 AbHREHRI AR PAE S5 139254E-13,198818E-
20.2.00661E-19(P<0.05) ; Ilif 4.0 wmol/L. NRPL2 4t B 4H 5 23
FIZHAH L, Bax F2iR 7K Jo W i 22 57 (P=0.198) , %5 FIXT IR |
4.0 pmol/L CTP-NPRL2 41 1.0 pmol/L. CTP-NPRL2 4 2.0
wmol/L, CTP=NPRL2 4 4.0 pmol/L. CTP-NPRL2 ZH 4l Ay Cas—
pase—3 JKJE /3R 931.4 £ 10.32 .936.87 + 12.44 1 314.77 =

[=3
§ ] §' =5 §~ § ]
= =] (=3 o
2] F1 - 2] &1
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Fig.7 Caspase-3 and Bax protein expression in all groups
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