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Expression of Biologically Active Recombinant Arresten in
Nicotiana tabacum

Hongmin Li*, Jianguo Hao, and Jingfen Jia
School of Life Science, Northwest University, Xi’an 710069, China

Abstract: In this report, the biological activity of the recombinant Arresten expressed in Nicotiana tabacum was studied. The gene
coding for the tumor angiogenesis inhibitor Arresten was PCR-amplified from the plasmid pCA and its plant expression vector named
pCAMBIAarr was constructed by inserting the Arresten cDNA fragment into  the Ncol/BstElI sites of the plant binary expression
vector pPCAMBIA1301. Then pCAMBIAarr was transferred into Agrobacterium tumefacien LBA4404 by the freeze-thaw method.
The adventitious shoots and regenerated plants of Nicotiana tabacum with hygromycinB-resistance were obtained via
Agrobacterium-mediated leaf disk transformation method. Southern hybridization, RT-PCR and Western blotting analysis showed
that the Arresten cDNA was integrated into the genome of some of the regenerated plants and the recombinant Arresten was
expressed with a molecular size of 26 kD. Recombinant Arresten purified from transgenic tobacco leaves had an anti-proliferative
effect on bovine endothelial cells. We speculate that biologically active recombinant Arresten can be produced by using plants as
bioreactors.
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B T, AEXF 2> T 26 kDo EE4 Arresten
(REZY YN 7L i o L N 25 v | B e B
AR RIL . DA MRS R BoR, difkiy®E
20 Arresten 7E B ARZAET AT LA R ) 1l 48 P Rz 4
MIXEFE, FEfr I /N BRAAR Y BRGS0 I 15 4 . 1B A
A TE R, #578H Arresten J&—Ff ELAT 78 % FH
=N =2 g 1 S R R = = A Oy R
Arresten Y SEBR N FHAALEL AL A= 77 25 T R A7 I HI
AR

5 ERIUMRE RS, MY HA Ay
K. BGVEFRIFRL . A7 A A X AR AL,
BCAE P 38 2 G th B ok 3 4 ok 24 B 1 6 ] TR AT
TR Z— B, RIAMYIFRIE Arresten
PO 5 0 A LRI o VR 7RO 5 Hh R TR ) ST 36
iE# A pCAMBIA1301 ¥ CaMV35S J5 518K 5 iy
Arresten % f 5L R A MR BL LA v, I kA L IR
MR A1) Arresten (1A= 2F G P HEAT T 00 A 0
5%, BFEAFIHMYIRIERG R #EH Arresten £
PEIZIAR I
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1.1 BEHRFRR

K IHHT 5 (Escherichia coli) £k DH5oH F 244k
Pt 544G, AR ARAT I bk LBA4404 JTIT 0 R
1k, Arresten FiK# K pCA Hh ALK 5 g A M|
i ki pCAMBIA1301 Hi# A F|.. CAMBIA H i,
pMD18-T # {44 TaKaRa 23 F] /= i .
1.2 w8l

A 5 (Nicotiana tabacum)f 1 “Z2 /6 95 Fh [k v
AR TR AL A i A8 N B2 i BCE 75 2258
R A PR AR PR L
1.3 R®FAFIEE

B FPBR M N VI . Tag DNA polymerase, T4
DNA ligase 2§ [ H A~ TaKaRa 23 wl; B A1 571
&0 B A R A BOARAT BR A F; TRIZol \RT-PCR
64 Invitrogen 23 &) 7= i ; 1.0 kb DNA Ladder &2
150 bp DNA Ladder A 744 ifg 55 358 A A W4 AR A PR
/N DEPC B Sigma 23 7] RNA 43 B5iR 7 &
(RNeasy® Mini Kit, Cat. No. 74104)F1 i % i85 &
I H Qiagen /A F]; DIG High Prime DNA Labeling and
Detection Starter Kit [I (Roche); & H i 4 & H

Ni-NTA resin (Qiagen, Valencia, CA) iy [ 744 g
EYEARG R\ &S &0 E ] Bradford
protein assay kit (Bio-Rad, Hercules, CA, USA).
Western blot il PVDF fi . —Ht (% fit A Arresten £7¢
Beiik). “HCEBL%R 19G-HRP), A= 2F 4k 4 i A=
KT bFGF LA A s & 1 b B A
YA R wl; HAh 5 B0 3 R ik 1 5l ™ 45
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CCACCACATGTCTGTTGATCACGGCTTC-3'
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T T RIZER AT R 5| A B A 9 B A7
o U5 AR BRI P9 BT BEOL 5 R Neo 1, R ii#5 ]
B BRI NP7 5 R BStE 115 T 434 His-
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JFRE pCA VE ik 4 1 Arresten Zwfi LK . PCR 1
1 94°C, 4 min; 94°C 305, 40°C 30's. 72°C 1 min, 3
AMEFR; 94°C 305, 50°C 30 s, 72°C 1 min, 25 MEFE;
72°C 5 min, PCR j”* ¥ 2 Br RS A BE K i Dk W) 20 A 0 Js
SR FHBE I 0] Wic a0 60 DA R JBE [T Arresten cDNA
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DAB [ (i /R, 8557 th B 37 BP 2 ok )i,
e,

1.6 FEFMWEFRELH Arresten BI > B4k

Bl e DR R . ) I AR R T T AR IR,

JIA pH 8.0 HYBERR 22 rhif il 4 o T i .00 e Wi e
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A= I A& A XTI, SR Bradford protein assay
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1.7 E4H Arresten £ FE N E

A= 145 N Bz At BCE il R 7E EGM B 5 5Ly
Ha . f 0.5 mL 297 2% 10% cells 1Y EGM R Fiin =
24 fLA I, 37°C . 5% CO, K577 24 h, BRI, T
A PBS ¥ifif . BREWEEN 38.46 nmol/mL (%4
Arresten, #¢EERREE A 7.69 pmol/mL. 15.38 pmol/mL .
23.07 pmol/mL. 30.76 pmol/mL. 38.45 pmol/mL,
46.14 pmol/mL . 53.83 pmol/mL. 61.52 pmol/mL, %
F& 30 min J5, M bFGF RIS RANM, Fn AHr
EGM ZZAFL 0.5 mL, K35 72 h J, BERGZH, 1ML
BRI, R PBS R E 4] Arresten /£
BT IR, AbPRIE | B AP 6 D E A, LIS
A B R 240 5 - B A T GE it A 40 M . X BCE 4
J 3 58 A A A3 R =[BT RE PBS AbBRAT 11
T 0 % 5 -T2 Awrresten Ab B A4S X5 20 i 5 )/
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2.1 Arresten ¥R IEH K pCAMBIAarr Bt 3E

arresten 7€ [n] i A FH Y NUT 2 15 2 /& pCAMBI-
A1301 FT15 M B 41 fFokr 285 Hind T AT BstE T XU fif
V143, PR 1 il ) e ok L S, SR A TR RE
Bl U0 7 A T AR A 3R 5 A E Y SR
R B (/N 1473 bp) FIARAR K BL (B 155 49K
i), Ui H MR B E LB A pCAMBIAL301 1
Nco I/BStE 11 {37 55, . J37 5110 7 25 3R ., arresten (3265
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Fig. 1 Identification of recombinant plasmid pCAMBIAarr
M: 1.0 kb DNA ladder; 1: negative Control (water as template); 2:
negative control ()CAMBIA1301 as template); 3: PCR products of
pCAMBIAarr; 4: Hind 111 & BstE 1l digested pPCAMBIAarr; 5:
pCAMBIAarr DNA

2.2 HERFAMWEER) Southern Z&3Z &

PISEAS “Z3 Ml 957 MGk RIFE AR A L K 41 DNA
PR K M RE 54 64T Southern Z5¢ SEI A 25 LR,
A 3 A EEALRMRAYIE N 4] DNA H B 2252 (5 5,
1M SE AL 4 DNA %A 2458155 . 6 3 AN Akl
PRAB L FE IL IR AR, H M B 284 B0 L
A 2).

2.3 HEFMEER RT-PCR &

K TRzol B:42H 1, 2. 3 SEILINRERR M 3%
AFEARA S RNA, 28 5% 5777 42 cDNA 55 —#E1FE
PCR 434 )z v Al . LLH AOFER arresten 1E M #:
XS IEAT PCR I o 1% B4 B0 i B VR Jie Hh A AGE 0 4%
REIR, SEAMPRE RNA B RS &= YA 5 1 (s
5,1 & 3 SEEILNAI R R RNA S5 =Wy # fie
ek B AL S [ 16 8 B0 0 5 =8 (L 3).
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Vb B SL IR R P AE A2 H IR mRNA, H 5L
PR 7 5 DL DU AR v AR A T 85 oK B RaE . R
HRHEE e AR R G 4348 734, Arresten mRNA 7£ &
RNA A i F BIARAI

2 Southern 23z # M 4% £ F tE ¥k
Fig. 2 Southern blot analysis of Genomic DNA from
transgenic Nicotiana tabacum “Qinyan 95”
1: genomic DNA of “Qinyan 95” ; 2: genomic DNA of the

transgenic plant 1; 3: genomic DNA of the transgenic plant 2; 4 & 5:

genomic DNA of the transgenic plant 3; 6: positive control
(pPCAMBIAarr DNA)
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B3 RT-PCR & BRIE R RKFE LHRIE
Fig. 3 RT-PCR analysis of total RNA from parent and
transgenic plants of Nicotiana tabacum
1: DNA marker; 2: negative control; 3: Qinyan95; 4, 5, 6: RT-PCR
product from the transgenic plants 1, 2 and 3 respectively

2.4 HLE[EHHEARY Western blotting #:37)

HRAE B (T B A BT 45 R W, ok A 3AME LA
AR () S AT VPR B 1 SRR MR h A 4 R 26 kD
89 H B E AL 4), KNSR Fe 91 400 ) 45
R—F, A “FMH 957 HEEEEATPARBIE
FIEE . [IEULR 3 AN JL DR Rk i SRR 5k
13 T E A UK EERE,

kD
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LY
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4 EEEFERRAY Western blotting &1l
Fig. 4 Western blotting analysis of recombinant Arresten
from transgenic plants of Nicotiana tabacum
1~2: soluble protein from the transgenic plant 1; 3, 4: soluble
protein from the transgenic plant 2; 5~7: soluble protein from the
transgenic plant 3; 8: soluble protein from Qinyan95

25 HEEREMMEFRELR Arresten BIH Bk RE
EFEFMENE

KM R T Ve b R NiZ B G e MR BT B
gl AL FLRIR T 5 o ) FE A Arresten, iEHTREEL |
BN RS G, SDS-PAGE  HiL K Al 2% T i 7%
WY AR I 25 SRR 2 B EE AL Arresten B [TAE S
FREA Hofth 24 B 115 e (45 SRR BoR) . B4 Arresten
L PBS %fi, 11T H bFGF Hl 35 094 45 P
il BCE. SEERZERERM], BATEXS R PBS AL BHZH 20
i 4% FE S 204 10.5%10* /mL, 4 Arresten 45 4b 3820
(M 7.69 pmol/mL | 61.52 pmol/mL) {1 F- 14 40 Jifd 25 &5
43914 9.4% 10% /mL 9x10* /mL .8.2x10* /mL ,7.6x10"
/mL ., 6.8x10* /mL. 6.3x10* /mL . 6.1x10" /mL #
6.06x10* /mL, #2141 P brifEfi 25 KRy 0.064, I
/INF70.050, LT HE A (1] 5a). %} BCE 4 a3t 5
B B 4> Ay 5 10.48% . 14.29% . 21.9% .
27.62%. 35.24%. 40%. 41.9%F 42.3%(/4] 5b). T
K @R, Y E2H Arresten 3 ¥ 15 %] 15.38 pmol/mL
PL BB, 7E P=0.05 M E(F XA N, F4L Arresten 45
b B - 34 At 2 B 5 B X B PBS A LA
B mEZ M AED EEER, HEA
Arresten YE X} bFGF Hl3# 5 () BCE ¥4 4HAE 1 H A
B AR, i R B — o B A R AR, (H
J&34 Arresten 1 IV £ 1% 53.83 pmol/mL LA L, 1)
HIRCR B3 R #4 2% (] 5). %45 %5 Colorado 25 A1
BT 5E 25 S ARARL, AELAE PR VA O 55 o

3 Wi
HOD L R, O ) FLHE R, 75 Rk
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Fig. 5 Inhibition effects on BCE proliferation of recombinant Arresten purified from transgenic Nicotiana tabacum plants

a, b: 0.2 ng/mL=7.69 pmol/mL
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J3hb, B IR TR S Y KR A Y SRR B, S
D5 DR TE 78 A 9 (20 ) 19 3R 3K SR AN A5 A
R SRR BARA G, 1 H S51E FARG R A E
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