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[Abstract] Obijective:To construct a prokaryotic expression vector pCold-Il-Rap and to optimize the expression conditions of
ranpirnase  (Rap) protein and to determine the protein activity. Methods:Recombinant pCold- Il -Rap vector was constructed , and
positive clone was selected and transformed into E.coli.BL21. The recombinant protein expression was induced by IPTG. The Rap
recombinant protein was purified,and detected by SDS-PAGE and Western blot. The RNase activity of Rap was analyzed by MTT.
Results: The results showed that the purified ranpirnase was obtained by optimizing conditions of expression and purification, and
degradation of tRNA could be detected by ranpirnase in vitro. The fusion protein can inhibit the proliferation of breast cancer cell
MDA-MB-231,the inhibition ratios were 93.49% at the 4th day. Conclusion:The recombinant ranpirnase would be applied as a
potential therapeutic drug,which could conjugated with a tumor specific antibody or antibody fragment.
[Key words] ranpirnase ;fusion protein;inhibition of cell proliferation

[Acta Univ Med Nanjing,2013,33(8):1034-1038]

20 tHh22 80 4FAR, Bl IR MALRFIERION  A) BREREY, &6 104 MEEmREIRL, 5
B 411 it A0 A G A B A5 B 5 e il (ranpirnase, RNase A {GPEAHE . 5 ek it O T P ARG , H 5
onconase) . I 2 B /N BOAZBEAZ R A (RNase B T DAANSZ AZ 0 A2 PR B 410 11 59 (RT) 52 ), DAY S A
HUAR R IR A T, SEEIT Alfaeell 22 FIJTRE T

SV U BRRE R RN e
[BE&THE] st RHE R R H (ZKX12025) (] K IR A5 BRI S, 45 S R IR P ] R ey
"R fE# (Corresponding author) , E-mail:zjsimmons@yahoo. R 38 HUR R /N2 FLBRIE 2 W Lo P f R )
com.cn FEOEEMEZ —, BATIEA b A 22k pye e



5 33 4555 8 1
2013 4F 8 A

6 R EH SRR 2 S E WA A

- 1035 -

2yl il 2 BRI A ALY A TIR YT . T Lk 2y
Y0 AR = FRAE 2R K, 25 5 7 AR i 254k b
S RAN ROV ANIETE WKk | Je 925, B BN
it 200 A 1 A0 e A AL, 2F A TR 4 e
fift 40 L P CRNA, BT AN RO 38870 | A 58 I A1
Ry ey PR . FHAR b B dEik 5y
e PP F I, TCA HEA TR $ i alifk , ]
SR SR T AR A9 77 i b 5 e i A TR A P s R
ik, AXFITIEWMAEE S AN BEAE TR 2Rk
I B e il A6 ) S

ARTIF S FOURA) R 2 A0 e il i A R R AR R
PR FAM IR Rk R Al S e 8 1, B E )
RETE I, S 1 — 20 T 21 400 e 5 R G e e o S
PR IBE S 2 JEAy , Ay i — 25 i & P AR ) 2540
PEAERH

1 HRET®

1.1 ##

JAZ Rk B pCold T R B BE R} K24 T A3
PriAH AR TSI E A, T 52 AA (TaKaRa 24
), Ki%),E.coli BL21(DE3) (Invitrogen A 7], 5[ ) .

LR IR 40 MDA-MB-231 f R 5 BE AR 2 T
AP F S S S A, 4 B T DMEM 5%
SEFR (% 10%/NE LY, pH7.2~7.4), 7E 37°C,
5% CO, AR EE RS 55, B KA 1R,

FR i PE N VI BamH 1 Fil Xba I (TaKaRa 2
F), K% );T4 DNA % 4% fif§ Tag DNA Polymerase
(NEB 24 A, &) 5 BEAR 1R | BERE4R U (0XOID
NH), [, Histrap HP Column(GE A H] € [FH ) ;#
JEAE (10 K) fHER LT 4E I (Millipore 23 W], 32 [F ) ;D-
37520 A5 2R R 0L (Heraeus 24 A, 55
) ;Universal Hood Il %K BSR40 %R FLIKAX
MINT Protein 3 CELL & [ H1, 7k /% .MINT Trans-Blot
cell #ZE[TEE 3K A (BIO-RAD A ], 35 ) ; AKTA Puri-
fier 100 BYEE 2l GRS A A, EE),

12 7%
1.2.1 =41 pCold Il -Rap BRAZF ik H AR H) &

Rap GG W15t 2% GenBank 11751
(GenBank No. DI137475.1), T4 Wi LRI &
BamH 1 Fl Xbal , ZHt ISR EYHARA IR A FS
i, I E 40 T 2 4& pMD-18T Vector |, #5444
T-Rap, A B 3L K P 500 F 5" -GGATCCCCA-
GGACTGGCTGACTTTCCAGAAAAAACATATCACT-
AACACTCGTGACGTTGACTGCGACAACATCCTCT-

CTGCAAAGGTATCATCGCTTCTAAAAACGTTCTG-
ACTACTTCTGAATTCTACCTGTCTGACTGCCAAGT-
TACTTCTCGTCCGTGCAAATACAAACTGAAAAAA-
TCTACTAACAAATTCTGCGTTACTTGCGAAAACCA-
GGCTCCGGTTCATTTCGTTGGTGTTGGTTCTTGCTC-
TAGA-3', &AM Rap FEH %2514, RAPI ;
5.GCGGATCCCAGGACTGGCTGACTTTCC-3;RAP2,
5'-GCTCTAGAGCAAGAACCAACACC-3'

SRR BRI K5 Y T-Rap FlEAX
FEIREAK pCold 1 H BamH 1 Xba | HEATEGFY] , B
T 1903 N e I FL DK, e IR IH A5 Ui [Tl
Rap B 3£ K EEVIE B pCold I #i4, F T4 4%
BEAE 16°Cad B Rap FEH S pCold 1T 4k, #%E4%
PN R IHAT T DHS o JBSZAS A , dlast XY
BEFET) B 25 pCold 1T -Rap S ASAGEE R
122 FEHRHG T RERET

HHERGERIS . ¥ pCold Il -Rap HAI K IAE
KAV B R AZ S E.coli BL21(DE3) 1, %4 T LB
TR R IR AR (1% 100 mg/L W Hitk), T4 s
TR 3TCH R, PRBCRA TR TR T 2 ml
LB AR S0k (3% 100 mg/L W HitE) H,37°Cid
WREFR . W H I 1:100 Ho B B A 3] 2 ml
LB } 3L PR35 45 3% , 2 D(600 nm)fH K 0.7
e, ALK E 5 1 mmol/L # IPTG, 16°C,
220 v/min 3EFEAK, HEFHMEAMEIE, 16 h
J&, T 4%CLL 12 000 r/m B0 15 min, WEDTE,
PBS SRR, ATRRR AT ,4°C, 12 000 v/m
B0 15 min, 23 AR s FIDTE

SDS-PAGE Hil Western blot 437 « IS 8 Ao 75
FIEMPITEREST SDS-PAGE BERS LK, 7E 300 mA
TE AT, 25 SDS-PAGE 43 B (475 [ BRI .
%% PVDF i L, SRENERE 5 ml 5% 5 0)
WP 2 h, I PBST WEIEE , IN AR BERIHT
R TAER (BT His HT14,1:1 000), 37°CHFH 2 h
J& , ¥R PBST V¥ 3 3l , FRILA HRP bricd 4t
B IgG P& (1:1 000)5FF 1 h, H PBST PRk 3 3,
)5 H DAB 5,
1.2.3 EHF B

FHSEERRIA 5 alift . %5 A pCold I -Rap
E.coli BL.21(DE3)4%Fh T 20 ml LB R IAE; 7256 (&%
100 mg/L & %Fith) i, 37°Cid et % . Wk H#08 E
RITEIMAZ] 2 L LB 53 MA IPTG 5 R ik,
PBS H RSN, ATRRR AT ,4°C, 12 000 v/m
B0 15 min, 23R HIEMUE, HA 1E
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NaCl .20 mmol/L Bk pH7.4 BUBERRZE Mk , Ve i 2%
M R B 25.50,100,200,400 2 500 mmol/
L BRI P A2 M, WSO AN R R i 5 1) P 5t i
VEMGAOEE 11, 81T SDS-PAGE L JKAG
124 FH5585T (RNA B ER ST

TE 40 pl R RPAIA 2 pl tRNA 8 pl 4lifk
JE WA Al AF 1 .30 pl buffer(60 mmol/L MgCl, .
6 mmol/L CaCl,,3 x 60 mmol/L. HEPES,pH = 6.5)
37°CIN 4 h K BRI R i d 40 B sl K
Ribonuclease A 23 HIVE RIS FIPHZ:
1.2.5 #9228 3 I 78 20 f 3 5869 %5 R

B FURIE AN MDA-MB-231, WA KALT
XTI A AR, PR 20 B R B R T 96 FLAKR,
53 FL 0 40 i B W 200 wl, 5 000~7 000 ~/FL, &
37°C.5% CO, ¥iFeAfEF: 24 h, i 4upaEE

W FE LR S e AL LU RRRE , MR BEAR A 320,160
80 .40 .20 pg/ml, /UM ZE B3 IMAFRGRE S IR
il 200 pl, 73k 4 4, 50500 T 24 48 72,96 h S INA
20 wl MTT ¥ (5 mg/ml) , AREERESF 4 h J5 Wi b
H, BELUMA 150 pl —H TR, B HER AR IR
¥ 10 min, FEBHERAEERTAL 570 nm A0 545 £L
WIWEAE, TR B 1 E PR AL (B 3R 0 MTT, . H 5
SRR ), % BEFL (M AH ] B2 1 25 s f A ot
TR MTT , —H ), B2 3 R AL, 113
W3 (%)=[ === 1) - (S 25-2= 1) I/ (W IR-=5
) x100%,

2 & B

2.1 F41 pCold Il -Rap AR Baby T

B AR pCold I -Rap 2R HEAT RUBEHT 56
iE, B R Beh 300 bp, 5 1HA B Rap 5K
BOR/MEFE(E 1),
22 MAEpEE

EAEL pCold I -Rap AR K 4 A HL o fE 2 I
16 Invitrogen 23 RN J& , uE B E AL R P ad A R B
5 GenBank "1 Rap FE R 751 584 —%L,
23 FUHREEXGIE PRELST

SDS-PAGE Z55H /R, 554 pCold 1T -Rap %
IR 35T 16 000 40 H BRS04 4571 , 5 0
19160 B B8 R/ INEAT G, X BRZH A DLAH I Y 25 1
i , FRIHER Rap-His EEA N EEA

(K 2), HP FIH4 Histrap HP SEFRE4lAL , 548
4L EE Y Rap-His RS EH .

o B alife 5 ) Rap-His @& & H, LA BL21
(DE3) # FENXTIE . 4T Western blot 255, 7
16 000 4bH 30 H H 4571 , Sl A 8 A TR/
(& 3),

2.4 FHHEEE XA P RERA

fdi ] 25.50,100,200 400 .500 mmol /L I M [y
VERR e bR 8 1, 453w s 7E0d A 200 mmol /L
DK s e B (R VR VR B, A R 4%, H SDS-
PAGE 45 R Rz b (B 4),
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SRR, ARG HE AR (RNA A I 5 r R
fEBE S (B S), Raifb /G R AEAEA —
TE AP

(bp)

-5 000

-3 000
-2 000
-1 500

-1 000
-750
-500

-250
-100

1. XEFYIJE B E 4 pCold I -Rap #R44 ; M : Marker,
€1 T4 pCold Il -Rap #iA WL He, Ik (%]
Figure 1 Recombinant pCold Il -Rap Vector digested with two

restriction enzymes
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Figure 2 Detection of fusion protein by SDS-PAGE
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Figure 4  Detection of recombinant fusion protein which was
eluted in different levels of elution buffer (25~500
mmol/L imidazole) by SDS-PAGE
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Figure 5 Yeast tRNA degradation assay
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Figure 6 The obsorbtion values of recombinant fusion protein
against MDA-MB-231 cells were measured by MTT

assay
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YRR CCL-209 VR 5T b & B, b T %4k AE K
HILIE S R 25 VEF 24 h J, A0As Rk
TP Ak 5= 1O ) A4 L A 1 P01 AR S H o
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