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Construction of recombinant human stem cell leukemia gene
lentiviral vector and its expression in Cajal-like interstitial cells”

Jian—chao Yu, Jiang—ping Wang, Ying—long Li, Biao Qian, Zhao Ni,
Xin—min Wang, Qiang Li, Qin—zhang Wang
(Department of Urology, the First Affiliated Hospital of Medical College,
Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: Objective To construct recombinant lentiviral vectors containing human stem cell leukemia
(SCL) gene and to observe its ability in transfecting Cajal -like interstitial cells and mediating SCL gene
expression. Methods The SCL gene was amplified from plasmid with SCL gene by PCR, connected to the
shuttle plasmid GV287 -EGFP to construct GV287 —SCL, the obtained replication —defective recombinant
lentiviral GV287-SCL was propagated in 293T cells according to the steps of Invitrogen Lipofectamine 2000.
The recombinant lentiviral GV287-SCL was purified and titrated by dilution technique. The transfected Cajal—
like interstitial cells were cultured in vitro, the distribution and efficiency of recombinant lentiviral mediated
SCL were observed by the expression of green fluorescence protein (GFP) under the fluorescent microscope.
RT-PCR were used to measure the expression of SCL mRNA in the transfected Cajal-like interstitial cells.
Results Western blot and gene sequencing confirmed that the SCL gene was successfully inserted into the

lentiviral vector, and SCL recombinant lentiviral vector was successfully transfected into Cajal-like interstitial
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cells. The adenovirus had a high transfection efficiency of up to 85% when MOI was 10. RT-PCR showed

the expression of SCL mRNA in the Cajal interstitial cells of the experimental group was lower than that of

the vector group and the blank group. Conclusions The recombinant lentiviral vector containing human SCL

gene has been successfully constructed by homogenous recombination in bacteria, and it has a high

transfection efficiency and can mediate expression of SCL gene in Cajal-like interstitial cells.
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TR REEA N FURe RO & GV287- EGFP &1k
#if4 . p- Helper 1.0 i1 p- Helper 2.0 3 />fithi) I H
i EYER R ARGIRAE, B SR HE
DH5a |, 293T 4ffis Sk Ay B g IR R AT
RATRAT], R /REE 75 dulbecco's modified
eage medium,DMEM) Jia4- 1 7E 545 & Lipo-
fectamine 2000 W ZE[H Invitrogen /A&, JEikiHZEL
RIS BRI &  DNA F Bt ek sla 5
DNA 2GR E E H AR Qagen A9 58 Fuls, 18
BRSO E SN ( reverse transcription polymerase
chain reaction,RT- PCR) 17| &1 EH 7% Fermen
tas A F], T BEIEAREREN - TRV IAILAZ sodium do
decyl sulfate- pdyacrylamide gelelectrophoresis, SDS-
PAGE) & F HLUK (X | 2 FHFE IR H FE m R BEAE )
WFR A E],
1.3 AN SCLERZAERSHENHE, TR
il Fr

S8R i poymerase chain reaction, PCR)
N SCLILNA, 5 [ iSRRI ER AR E
PRAFIE AR, IEIA5 |[97: 5 GAGGATCCCCGG
GTACCGGTCGCCACCATGACCGAGCGGCCGCCGA
G- 3; [ [A15 %) . 5- TCACCATGGTGGCGACCGGCCG
AGGGCCGGCTCCATC- 3, [ i/ 2&1F:94°CAxi: 30 s,
55°CiEk 40's,72°CLE(H 1 min, 30 MEER, 72°C 4%
SRAE A 10 min, IR FIKEE PCR 1, ¥
& N SCL Z: K () PCR 7 B4R F-1E1 14248, 1@3d In-
Fusion Atz () {4 =] DIAEER L K PCR 71 5
GV 287- EGFP Z& A bkt 745 & . FEEE A AN SCL
F: R GV287- EGFP Jii iz PH: v b B v PCR i L
RSB B, A 10p | B55RIEHES],
F Ap DB R, 18t PCR Kb sSEEREER Y1, 1E
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A5 |4 : 5- GGTATAAGAGGCGCGACCAG- 3; 2[5 |
¥y .5- CGTCGCCGTCCAGCTCGACCAG- 3, % i 4%
.94°C 2 30'5,60°CiE k 30's,72°C 4E{H 1 min,
3L 30 PMEER, 72 CHRLZAE(H 6 min, TfE eI Hik
L5E PCR P29, e AP RM 27 distillation- dis-
tillation H,O,ddH,0) ], BRI B 253k 5 X 1]) A2
PR A [H i - 3- RN S glyceral dehyde-
3- phosphate dehydrogenase, GAPDH) |, -3t BH 4 7
BT , 4SR5 GenBank BRI THEA .
14 A SCLEFEEZEAEFRSHEMNEEREENE
DL 293T Zmft A Edednis, Hl&misEmEn

2R 5 B JTORT M L R b B B SR R AR T R
PRI RIS T A e N B R , #4 Lipofec-
tamine 2000 FE4Y A S (d AR AR , %4 293T 41
i, ¥54% 8 h J5 BEH Y SE R IRAL K55 48 h IitsE
N SCL RIS B AR I ANNE v i , % Hak4n
JEISEETEEE & A SCL R NSRRIk 46k,
FHZEIEFAE 293T 4R e B

1.5 RIS ICC IMEFREE

151 [RIMYE 272 1CC MaNLGEE LRI EYn ,
10%7K & SIS ELRREE , TCR AR b S TR R A s
PEZHZR BBk DEEE N REIR KBS L BT RE 2 1 mm?
FUNFIREER  7E 1.0 mgml [BE (e =R N IEAL
15 min, A DMEM £5753# N4 1.0 mg/ml VUi
R, 52 100 u/ml, 555 2 100 gml) ,37°C 5%
TSR COIRARNIE L 90 min, HEFS FRIHL
FRIZURHA T TE B o3& , 1 500 r/min, 2500 5 min,
W8 LERHES, R 1% s R
( phosphate buffer saline, PBS) itz #1718 5, 2 2 &
O, 3 3Wk, FEIRIT A B S i T EE R AL
OB HEER S 6 FLEEFRINA, TN AN 10%A544:
M5, 1%8GE1 &5 2 100 u/ml §£7 % 100 gml)
F{IHE DMEM £57: 45 37°C 5% CO, iz 32467
BEFR,

152 ICC EE  ZifEkeih 24h J5, ]LLEE] ICC
R MEEE LK (HSE WA AR L AR, IR
TR IR BL IR EEAN I, E B EERY 1CC ¢
72 h J5R]DLE |CC R RERRIEH) o kit BiiAfi s
REVIARICET . BN anlae R 2, ik
BT 1% PBS & b 1k, B2 3 Uk, 4 15 min,
TEEIRSGMET, 4R 100% A Bt 7 & E b B
15 min, R TITIECE T 1% PBS &R &
We, B2 3k, 3 15 min, 0.03% WK H0, I

TRV A T B2 05 h, 1% PBSTEE:
3k, 5min/ Uk, %A IS & R s, 3t
05h, EEIREWH K, 54 1% PBSHREIE—
PriRERA REPUINER B KIT $Hifk,1 1100,
B FEYREIRAT) 10 | EEN=RES
2h J5H 1% PBS{ZpE 3k, 5 min/ ¥k, 54550 i
FERICEPRICHIZENE S AR & RIS
P1,1:100, E Sgma/AF]) #EEFE 60min, 1%
PBSYZEE 3¢k, 5 min/ ¥R, TEmH i _LERIN 50% H Vi
VA K BB b RO IR B
ries,
1.6 A SCL ERF = A18% 5 H i 7 H R Bt
ICC

ZIBERERLTN 1 HiEEI R R
RABRAFFEML) S EAFEGYE 2 multiplicities
of infection,MOI)( 0.5.1.0.5.0.10.0,50.0,100.0) ,ICC
R 5% 108 TU/ml & A SCL R IEFR S A, A
FFDA 10p o/ml ZEERE , & TR+, 15 7% 8~12h
J5 (B TR MOI FRAIIRE , ks
Frdk, DA EERL I () e e BE 2t 44597 48 h
Ja , EHO R B e FUEE 1ICC A RKAREHIT
RFRRUR  FEQUUR =[FR e B7OLE I green
fluorescent protein, GFP) [I4HI%L / =1 41fE]x 100%,
WaE i MO,

¥ 1ICC A B S ERA S, Hrf
ZEAINA 1% PBS, ZF#H AN HI8wE, L
IR P MOL DA S A\ SCL L RIER A, [H)
IFIA 10 o/ml ZREENZ 5557 24 h o RS Al 2=
BEFRAL 1% PBSTEEYE 2 Yk, A1 ml STiERL iy
10% FBS ) DMEM 577k 2255 7% . 0 Bl (e FL 4
2. 3F15d i, RABOCIL R L BiE, Ui E
B TR ESAE 29 0.77 mn? FLEF) | S0
20 ~UIER *x 200) , i1V E2 GFP 38 ik R A e
AR,
1.7 EHERE GV-287-SCL /T &1y SCLEH
R R R RRE

SIS EANRE, S2dg 2,350
5d 5, HERSEIGA frH: MOl Y (2 iR ) a2
I 20 RNA, &40 4mfi =0 RNA, AN SCL
RS, iR & U R E R T
RT- PCR [ fif, PCR 4/ BEIE 2 [A5 Wi niF a4 S
PR —E, R EERIG TRk B B K 4y
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BT, K40 10C R SCL mRNA £k,
1.8 SitFEH*

SKH SPSS 17.0 Geit it A i T, 1
BIASEE FRUEH xx o) Foors, Z4ETRIFLE A A
77 5HT AR R SNK- g4, P<0.05 7
ERHGEITFEEX,

2 #ER

2.1 A SCLEE# 18 PCR =)

FEE RIZER SCL 37418, I ¥ =t T fg i
RIS SRS, FRKEE SO, PCR 47 8= K N
1036 bp, 5 H PIEEAFHC Fr BEAr ) SCL- DNA K
FEIA. DAL 1,

2.2 FEHRHK GV287-EGFP/SCL

221 E4Fiky GV287- EGFP/SCL PHPE % il
vt 8 ML, @t SCL 5%t HoAT PCR K7, i
1.5%ER It e L At T , SEBe 4 SRR AR, PR
bl He)n B EL 503 bp 5&y , A NG
HIOF B SCL cDNA #52Y , &0H 8 ML I8
A B WA, R T35 192 bp 55 . L
2,

222 E ik GV287- EGFP/ SCL PHIE ve [l f+
MFPLs R o, HREEE SCL B DhiE A %] Gv287-
EGFP, ¥ HIL R HE P T, 5 GenBank {5 B
EA A SCL mRNA 524—%,

23 EAERSHE

BEE N A B R E A B A O st e,
T % B A O 293 T it (R R G TE i , FRiy
293T 41 24 h J5 , (FIE BHEE DUEE GFP Bk,
HIEE RS E B A/ A 39kD, 4 Western blat £6;
M, BRI 225 48 KD b B RHIESS T , HoA N

1 2

1036 bp

1;Md(a’;2;PCR}T‘n%
1 A\ SCLEI[E PCR #8737 BE 4 5t B B 7k B

H PR RS & O R R SR A5 R 28 0H 1% T
K FLAG BrofAta: iz B s wh, EH T REF(E
FEREIE, o TR, IR DIE H GV-287- SCL
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ok, WE 3.4,
24 AN SCLEREAREBFRSHIALHE

XS B IEFR R T R B Y N Rl

503 bp

12 3 45 6 7 8 9 10 11 12

1. FAPE S B ddH,0) ;2. BR PR FE( 28 3R 4]) 5 3. BHPESS IR
( GAPDH) ;4. Marker;5~12, SCL- 1~8 =44(1 T-
2 &\ SCLEREH GV287-EGFP
PR T PE IR RE PEEE RS FE vk B

2u | 10u |
3 AEFIEEFEERKBGLE 293T 4k
24 h R AERAMFRIE ( x 100)

250 kD
130kD
100kD

70kD
55kD

25kD
15kD

1 2 3
1. WB Frii SURVIVIN- 3FLAG- GFR 431/ 48 kD) ;2.293T
Uit ; 3. H AN BTk AL 293T Y i
4 FEHEBRFRS GV287-SCL Bt 293T Hbt/F
HEARIE
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A5 KA ;B 5 5 RIS C. 88 7 RHAMEF ; D. 58 7 RS
5 E4HB%E GV287-SCLEE ( x 100)

FEZGERE T B R, R R Y 5x
10° TU/m, IA 5,

25 KR ICC
MfE R 24 h 5, o] W — SR e Anie , EE
BREIN S, AR, AR A E— e R

R T, HY MR, BB NGEEA G, Bk
MREAksRs 7R 720 J5 | CC RS ERRICH) o kit Frifd
e S IR, O IR A B s A N
|CC i A o kit SEARFERRLED  IELRE TR 4
ffg2h 1CC, L& 6~8,
2.6 HAEBHRERKREICCE GFP E’J?&L

& N SCL ZLNEARISFR (AR 4 1CC j548h,
BOEIRER ﬁ%ﬂ}é@ﬁﬁ%@wh ZirE
MOI {& % 0.5.1.0.5.0,10.0.50.0 A1 100.0 Hqt,éﬁ;?k
RSB K ( 3542+ 0.12) % ( 58.04+ 2.28) % .
( 7447+ 322)% ( 8562+ 0.33)% ( 90.39+ 0.67) %
A 90.77+ 0.40) %, MOI (&= 10 i, H4useR >85%,
5 MOI B <10 I AR, 2 5 a gt el
( P=0.000) , MZ2&AAAnfEAE AR, 24 MOl {E< 10
B, i A SR AT, EAMIEsE T, 24 MOl (&2 50

MR 2 K, MIE BMEE MR LRI, e meA
NS HARIILL

6 IEFHIKER ICC #hE ( x 200)
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I, BRI CeR e (B AT A A 4HiesE T, 4hie
IEEREIR, 4548 MOl (BRI GeR M Anfars bt
AHE B EE MO {E4 10.0, LA 9,
2.7 EHABHKSHLICCJE SCL mRNA BiFkix
RT- PCR 45530, sEIG A R e =k iR 5 H
BB 1036 bp) — £, (H2 %S AR ZS #i AL
HRIE FE N 1K, FAAME SCL R R Ih S Al ICC,
L& 10,
20l

750 bp
500 bp

1036 bp

250 bp

100 bp

M: Marker; 1 SHPERHIRAL; 2. BHIESIRZ4 GAPDH) ;3 4. 520640
E 10 SCL mRNA f%&i&

3 it

TSR BN, FERE 1CC RTRED [ iEmEE FR AL
HII— 25 E A MEE 2 e 5 5242 51 ICC 1Y
TETT IAA BB E I Al A 16C ", nrEl
PRIEIE AR, |CC BRI s, S Ut
THREAZHR , #En et DCP AL, |CC FEMfErel bk
kSR ERISIE 2 1A o kit S HC(A SCF, & 454 Jaik
7 SCF/c- kit {551/, H-4EEE 1CC 1y A M A3 1)
. & kit EERELFRIRIX 7 4E SCL 4545, SCL &=
FUEEAERT o kitZR R EshT-, T o kit &k
KA ER RN EDRE, Hot) SCF (il 4m i
A1 CD34* 4 A7 B EEE M IREEER , nT5@
S AniE A A, DU HAb 2 CD34* 41
£k o kit, CD34* ) TL-1 4HjifuE 4y . SCle
DNA Ji ¢ kit ZHRBHIE IR, HX SCF 22 [ i,
ifi SCL ik Z5k M A] i o kit FihThaE, ) SCF &
R PR E IEHTA, m] I, SCL 7E o kit FiRIEIE T A 1%
FEVEA, Wk SCLEH Fi o kit F5k ki
% DCP [R5t ICC IR SRR = B A nl fE RV
st

FLRVAIT E7E DNA 8 RNA 7K3F |, A AH
BB ANIRE Y FE R S5 AFE RN FOREARIE , M sRIS 18
SKITIr= AR E B AR, LUK RV A T I E B 18
o T ASNENM: SCL LR R DLSLILNT 1CC 4HfE o kit
FIRH EVE, R 1CC R, B kI %

|CC AT JAITHEIRIBEE R RT RE SIS BT A AT
DUIRIR S R Aotk A SCL k[N E IR 5 E,
1A, ¥ SCL FL G AMAS NaiEALE 5% ICC,
RO I o kit ZRRFNE 2R, (B E HudGE 1CC
WITERS, i/ D DhREf D,

HEIALE, DL o kit Z91E FEE A, EFLIARIK SR
FWFGE AR S B ICC s, Y ICC TR
LDRE V6T TEIAR DCP & FR LI RE 5 OAE I 53 i
B2 H, SCLIERFYLRES B ¥ DCP H ICC 13
R W HIE A DDREmE , HUCEE R R i HE
PRIDRE B M IGIRIGTT DCP LR SERIIRIE, BEE
FERTEIT AR & R BN B R T — N R, B
DI R B 4 R el AR5 S 4nfm SRR,
IR NE IR R T A S5 A raniEAZ -, v L
(RO AR AR PERa ] | 3R iR 8 SRR S RES
KT RRARNINLEGM S, AR50 R 3 Bk fd A
Grrag o N SCL IR ISR BRI, 1R E 5124
X faj B, PEpARAC RS, AL R A e, AR SIS
KA GFPYENIRIEE R, VLIt R e Bk
FIFRIC, PCR S be b A1 TEf, FE R e Rl e 524
1Eff, 1580 SCL ELRE Ml vl RIS REa (R Tk
AIBE A PR R DO A, R F 5%
10° TU/mL, FF & 5006 2K

WFR RN, ISR R GSSUER 5 MO (BRI,
BRI EE —E Mg EE, o S MO ER]
SECER AR BE T, K s 24 ) MOl (EIR B2,
AN SEG K R R MOI (E IR B 3% HY 5 1CC 1Y
AR N GFP K 1E 0L, MOl {25 10 i}, GFP %
Rkl , B R Rt , S detE MO B, ZRE s
MOI {EH REEA RN SR, o MOL fE e if
SEGEOAIEIET, 5 A= b# IR, g 2d R
] ggtap R, IiBH H AR DR 4% 1CC AR
Hrh, FeNFRAER 3 KIS, 55 5 KA AR
59, ISR TR ARG R EHRIeR G  BER
FHRNTEHC I A, RT- PCR [ #8H, SCL 2LAE,
R EEEGYE |CC i, HEBEAmia L A 2 24t 2L,
TS IR R >85%, ISRk
IR I | CC Syl gunie i,
RT- PCR [/ , &8l SCL FEKI7E | CC 4N A ik,
SEAHEN, REUFCES TR 1CC, i T HAam A& 4y
297 7 d RPEHAR A HE, R R Amiass
FRIGE 2 Rt Ty 58 4 KW g 1Rl
i RNA, T DU 245 s PGS HR 2] SCL
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