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 E:BHM MAETARBEFHKRAE pLV. EX2d P/neo—EFlA>BMP72/T2A/FGFP FitiT %2, ik M Genbank
FA4F BMP2 KB 55, 45 &8k Lo Bgdnte & F &%t L T il 4,83 PCR %4 3% B a9 AW 1 &, A A Gateway # K BP
BB A3 pDown-BMP2-T2 A-EGFP. 5f #t 47 Fa b £ & & . & A LR B & J& pDown-BMP2-T2A-EGFP & 42 A% 5% & B 8 4K R
#: pLV. Des2d. P/neo, #t 47 M & M 5, SR FKFKEAH 1191 bp 49 BMP2 B éﬁ}?[ﬂ KB, 4 pLV. EX2d. P/neo-EF1A>
BMP2/T2A/EGFP & R b1 Js B IE b ik %2 E# . 0 F 45 R 5 Genbank R 55 — %%, &t RAMWETEARRERKRE
pLV. EX2d. P/neo-EF1A>BMP2/T2A/EGFP,
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Construction and identification of lentiviral vector plasmid recombined by BMP2 gene”
Lin Zhaowei ,Li Qi® ,Lin Lijun ,Liu Yunlong , Shuai Ming , Xie Xiaobo
(Orthopedic Center . Zhujiang Hospital , Southern Medical University ,Guangzhou,Guangdong 510282 ,China)

Abstract: Objective To construct and identify a lentiviral vector carrying human BMP2 gene. Methods BMP2 gene was ob-
tained from Genbank directly. Primers were designed according to the BMP2 gene sequences reported in Genbank and the restriction
sites of the vector. The BMP2 gene was amplified by polymerase chain reaction(PCR). pDown-BMP2-T2A-EGFP was constructed
with the BP reaction of Gateway technology, then positive cloning was sequenced. pDown-BMP2-T2 A-EGFP was inserted into des-
tination vector plasmid pLLV. Des2d. P/neo with the LR reaction of Gateway technology. The positive cloning was sequenced. Results

1 191 bp BMP2 gene fragment was obtained, pL.V. EX2d. P/neo-EF1A>BMP2/T2A/EGFP was identified with double digestion
and sequencing,the result was completely in accordance with the BMP2 gene sequences reported in Genbank. Conclusion Recombi-
nation lentiviral vector plasmid pLV. EX2d. P/neo-EF1A>>BMP2/T2A/EGFP is constructed successfully.

Key words: bone morphogenetic protein 2;lentiviral vector;gene

HAE K HEEH 2(bone morphogenetic protein 2, BMP2) FoA 3 70 35 o 38 10 B 72,

e A Y T S R TR 0 R B R e A A A 1.2 Fik
éﬁ S B R LU R T L R M — AR BN TE R AL T 1.2.1 PCR¥#  attBl-Kozak-BMP2-T2A-EGFP-attB2,
FETE BT 5 43 o 3 A8 FE7E 1 OG0 B30 45 0l 2 97 i Bt 1.2.1.1 5t 54, R4% Genbank () BMP2 % A 4y
F G PR IR YT R B A MK R T R L R . K BMP2 & & it X (CDS) Fil Gateway $£ A & 341 B 51 ). attBl-Kozak-
B L AE R A2 FB AR AT AE AR N P L S B R R vk BMP2-F 265147 :5-GGG GAC AAG TTT GTA CAA AAA
A BORBEAF BR AR ME DR 47 R A BB R B o 1895 7 2 A k) AGC AGG CTG CCA CCA TGG TGG CCG GGA CCC GC-3',
Ak 53 24 40 M RE 2F AT R0 S A e S L 3 ) B DRRE 5 ) 0 i BMP2-T2A-R-1 3 H5[#).5'-AAG ACT TCC CCT GCC CTC
PRI, (i 2 BB I RS PN S A 4 B sl R Rk o B AT TCC GGA GCC GCG CAC CCA CAA CCC TCC-3', T2A-R-2
BB EEERRACY , i AR E W EEAER B 5.5 -GGC CGG GAT TTT CCT CCA CGT CCC CGC
FAM R pLV. EX2d. P/neo-EF1A>BMP2/T2A/EGFP, ATG TTA GAA GAC TTC CCC TGC CCT CT-3', T2A-EG-

B B 3 B A T B A FP-F # H 8] ¥ .5 -CGT GGA GGA AAA TCC CGG CCC
1 MR5H&E CAT GGT GAG CAA GGG CGA GG-3', attB2-EGFP-R %A

1.1 #R 85T & B pLV. Des2d. P/neo, pDONR221, 2]41.5 -GGG GAC CAC TTT GTA CAA GAA AGC TGG
it DNA, K #F B Stbl3 1y B Cyagen /A A, Gateway BP GTT TAC TTG TAC AGC TCG TCC ATG-3". Bl¥ti/ M
Clonase™ [ Enzyme Mix,Gateway LR Clonase™ [[ Plus En- TN AW AT AR, PCREIAEBERAEE(E D,

zyme Mix I B Invitrogen /A #l , QIAquick Gel Extraction Kit 1.2.1.2 PCR MW IAR KLY HEF B—SEKEO0.2 mL
W H Qiagen 23 &, i i /N #2374 & W) [ Tiangen 2\ &), Taq  EP 4,387 UL F K W & % : 5 X Primer STAR™ Buffer (Mg?*
DNA Polymerase,dNTP Mix,GeneRuler? 1kb DNA Ladder Iy Plus) : 10 pL;ANTP Mixture(2. 5 pmol) :4 pL;5[#-F(10 pmoD) .
El Fermentas 2 7 s PrimeSTAR™ HS DNA Polymerase 4 F 1 pL;B]4#-R(10 pmoD) : 1 pL;#E AR DNA:1 uL; Primer STAR™
Takara 24 7] . Xma [ Fil EcoR'V BR#il ¥4 PN VI g B Neb 2 ], HS DNA Polymerase:0. 5 pL; #M il B K 2 B AR EL 50 pL, 98

*  BEHE MW A RIBUE (201175200002) . (EE @MU 1982~ VRN AR A BRBIR X PGS BE. & &
4EE , Tel: 13602708762 ; E-mail: qili565@ yahoo. com. cn,
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CHiAsPE 3 min,98 CARPE 20 5,60 CiB k 30 s,72 CHEMH 1.5
min 3L 30 PMEFR,72 CHEffi 5 min,6 X loading Buffer £¢ 1| ) i » FH
190 A BN R R IS 1A T Ha Uk DINA BRI B JC P Uk TRl i 2 i QIA-
quick [ Bt B G Mg v Vi IS0 & R4 T TRDISC, — 20 C KA IRAT
1.2.2 F/f] Gateway Technology # & pDown-BMP2-T2A-
EGFP 7£ 25 CHI4FF BP AL 1 h, & B fK &« attB1-K-
BMP2-T2A-EGFP-attB 2 ¢ 100 ng; pDONR 221 : 100 ng; BP
clonase:1 pl; TE buffer:up to 5 pL. JIA 0.5 pL FH 1 K
T 37 CE LN 10 min, §% 46 BP J I 7 9 8 K #F T Stbl3
2100 pL ALY IR B &4 50 pg/ml Kan 19 LB -4 I 37 C
T K . Xma [l EcoR 'V WU V] % 7 i 1 FH 7 5 B . Pk HL
FF 1 o B2 JBOAE o I K B o B2 9 JB0 AL 336 8l A 2 ) 0 ) L T
514 : pUpDo-flank-F: CGG CCA GTC TTA AGC TCG GG;
pUpDo-flank-R: AAT ACG ACTC ACT ATA GGG GA;
WI1F.ACA CCA GGT TGG TGA ATC AG,

FTREF 201353 A% 4255 91

1.2.3 #F| ] Gateway Technology f4 # pLV. EX2d. P/neo-
EF1A>BMP2/T2A/EGFP £ 25 C%f4F LR ) 16 h, 2
Ji k% : pDown-BMP2-T2A-EGFP; 15. 02 ng; pUp-EFIA;
12. 89 ng; B3 4K pLV. Des2d. P/neo: 60. 28 ng; LR clonase: 1
pLs TE buffer:up to 5 pL. JMA 0.5 pL HHME K T 37 C&
1B 10 min, %4k LR 2™ 9 2 K 1 7 Stbl3. 1/ #%
PCR i % FH P 55 B . J)2 Wi 4K % : 10 X Taq Buffer with(NH,),
SO, :3 pLsdNTP Mixture(2 pmol) :3 uLiMgCl :2 uL; 3| 4-F
(10 pmoD) : 1. 2 pL;5[#-R(10 pmol) :1. 2 plL; Tag DNA poly-
merase: 1.5 pL; A DNA:2 pL; KE K161 pL; SRR 30
plo 94 CHIAEME 3 min, 94 CAE 30 5,60 CiH Kk 305,72 C
FEAf 1.5 min 3£ 29 NEER, 72 CHEff 5 min, PkHCHME 5T R
i B S 50 6 4 9024 W 3531 90 pLV- Fimal-in-
ternal-F:CAA GTT TGT ACA AAA AAG CAG GCT;pLV-
Final-internal-R: AGC CTG CTT TTT TGT ACA AAC TTG.,

B 1 PCRE&ZRTEE

2 & R

2.1 pDown-BMP2-T2A-EGFP ik @t (18 2)  FEHLBEH 2 4>
7 . pDown-BMP2-T2A-EGFP | it i 4 ¥ ff Xma T A
EcoRV W) J5 , B U] <4 B3 K /b 1 100 bp, 5 H 1) &4
F/INHIAF (9 5 B B Ay BA P s B T T 25 2R Rl GenBank 42 3
J7 5 — 20, s AR T

2 pDown-BMP2-T2A-EGFP Eg ] £ F
2.2 pLV. EX2d. P/neo-EF1A>BMP2-T2A-EGFP T 4 i}

Fys (3> REHLBRIR 6 4> 30 FE . B v PCR %7€ 4547 B R/
Sh 2 000 bp. 5 H #4547 /N R AF B9 T KE R A B T e L
45 R[] GenBank TR IE 7 1) — B W R S0 . Bk S5 1 1R
I 4.

3 pLV. EX2d. P/neo-EF1A>BMP2-T2A
-EGFP PCR £ 7%

B4  pLV.EX2d-EF1A>BMP-2/T2A/EGFP
Bk sEaEE
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7% [ (bone morphogenetic protein, BMP) &2 5 B I i (1) 8 &
W PP BT, Hoh BMP2 J& BMP 5 8 5 b 4R T Btk i R 7
BMP2 & 22 50 aof 2 445 3 i A ol A o 08 0 . {3 BMP2
J& TN T BT A B 0 HL T SR AR T S s B 4 U R
T sl I WA 5E S W) i BMP2 2 g B s TEIE AR NS . R )
bR P TR KRR T K AR O 250 T 3 DL R FER AN B S A
Pl o T T 4 2k 2 JR 1Y G A 0 AR WU A A B 4F 52 J% A0 3 641G L
6 B 5%, B 0CE A 0 R B0 s AR e S B AR s MRS RS 2
B KR o Mk DA 4 1 5 A 21 20 TR B R B 52 X — A A i AR 1Y
TE, Wik, FI—F A A BMP2 R E V&8 BT %
WA EIE,

HE PR T AT AdEA 3 M DY T R TR AR A R T sk 4
1B 2GR R BB RS . IR 2R ORIE S, SRR YT
A AR AT E R SRR YT W AR A i
AR TR A . R T T S R AL 45 4 T PR 5 T 0 R
A HR G030 A 0 i S 20 e 3 SR LA 2 A 3R
GeICk LAY o 180 75 B4R — S0 S dE U B R AR 8
SR A3 ZLAN L L RE 5 IR e Al 40 ZLAN I L R T8 B R IR RE 48
TR Z R 7 AN L S B S RO A Ffe e 3R is H
PR B PR T RO A0 L A RE 7, B DL, © T I v T A R R R T
SLIGHFGET, Gateway FEAR R F A MR IR AL L —E 41
FGE N — P Y oE BB, RE % PR3t L R A e 1 bR e U
DNA F W 52 B 8 A W) i #ofk o X — HRTEH AW B
DNA F BeWisi & act L1 ate L2 B0 o5 3 20 B 51 Ok 4
HE— A RALEE IR Z AT S . AP BN B
I BMP2 K [® , G 5 KO8 e 7 A0 AR 45 e B — 2 b R
FA BP kg &8 AT 58 % pDown-BMP2-T2A-EGFP, P
pLV. Des2d. P/neo 2y H B2 A FI A LR Jz B #4 # pLV. EX2d.
P/neo-EF1A>BMP2/T2A/EGFP,

G PR U, AR WE I LT B A T 45 BMP2 [ i 18
Jod T 2R A BORL, R B I T 5 Z 2R ik iy 4 45 S K EGFP I
NEO $iE3P  A R TR G 20 i 0 WL 88 RO 8 O N — 26
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