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Cloning short gene fragment and constructing recombinant
plasmid based on restoration of antibiotic resistance
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Abstract: Molecular cloning is one of the most important and widely used technologies in molecular biology research.
Generally, the target DNA fragment and the vector are separately digested by restriction enzyme, then purified and
recovered, and then ligated with DNA-ligase. For some very short gene fragments (<300 bp), the recovery efficiency of the
purified fragment is very low after digestion and cleavage, leading to the difficulty in its inserting into the expression
vector. To address this issue, we developed a cloning method based on restoration of antibiotic resistance in constructing

recombinant plasmid, which proved highly efficient in cloning very short gene fragments.
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Or T e BEROR I o 1 A W A R TR
WFFE i —Fh i FHER N Bl LR DA &
J&, MBL T — 2R B A, 4 GATEWAY
45| In-fusion RGP JRMENE DNA Hi%E
{L.F (Uracil-DNA glycosylase, UDG)®* '
AR e % (Ligation-independent cloning,
LIC)! ™34 {330 0 R 4 BT W A
5t (W GATEWAY &4, In-fusion £4%), %
2N AT Z) (an LIC, W E A S X B
HAREE AR Yy, kR, W
GERmED) . R TS AR O T ve R P
JZH T

RELGEN TSR TRZ, A
8 L A DA e ot A B0 s R R B, A0 T B A o
pel> 1ol Emgim 4 PCRUIAI TOPO s b 44
AP AX TR K s (<300 bp) HIY
B R Bodii AR IB BT AR LU IR M, JE 2
Je o T U R BOE LA v R 1Y T2 2
R DNA B 28 e i A8 AR i it U Ak 3 AN D) Jie
aifu 5, R ARIRIT, HELL RSO B8 B R R
mE i) DNA R BCS sl 82 JF H, T4
A BARSL, i AR s Bk 50 L
SPAR TR, S 35 2 A S AR X

F1 PCRIMFI ST IKE
Table 1 PCR primers

A B 5E 7E ¥ N B- B i & -2 (Human
B-defensin 2, HBD2) Fik#HUAM P, HE
R TR A PR O, [
A2 (B0 s M g A T B AR RS

1 #REFE

1.1 ##l
111 ZEFE F W

B pCB, 18 FH E. coli DH50 A
1.1.2 FERH

DNA marker i B 3t 50 £ 3084 U8 K FH B
W), T4 DNA BRI B 5 Y TR (Ki%E)
AR . SEEe A i fl A 6 BRI N DTS B
NEB A # . DNA i [afiriat 5] & . PCR i &
JoRL B B G S BRI B A LAY
TR A RRAH
12 7
1.2.1 A p-BifE-2 HBD2) 5%t 54

WG N B-PifH -2 (HBD2) RyILP 541
(GenBank & %5 AF040153.1), 2K Vector NTI
BAFB—XF PCR 5IY) (£ 1), 1 B4 TS
Mo L& AT A M HBD2 3 [H F By o ki

Primer name

Primer sequence (5'-3")

Product size (bp)

HBD2-Bm CGCGGATCCATGAGAGTATTATATTTATTATTTTC 214
Spe-HBD2 CGGACTAGTATTATGGTTTTTTACAACATTTAG 214
Amp-Sc CTGGTGAGTACTCAACCAAGTCATTC 1931
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pMD-HBD2 (75 3C#it5) Aitk, M Eik51¥) K

pfu BEHEAT PCR & HE . 9748 2% 94 "CHIAE M
5 min; 94 °C 40s, 55 °C 30s, 72 °C 30s, 30
MG, 72 CHEf 10 min, PCR 7“#1H] 1%3K
EWHEECHL VK . F DNA 44k [ a0 & ik
#4200 bp 1) HBD2 H Y A B .

122 BEARKFROHESER

P AR pCB ] Sca 1 I Stu 1 JE47 XU
Y1, 37 ‘CRM 3 ha, EEEVIF=Yrik, 165
BAUCT WSS, WA ERNEN, Hh 1.7 kb Fr
B3 43 B0 & pCB Bk RN 5 %5 R Pk
FEH (Ap-r) BRI N 2 iR L, T 3.2 kb
BEWALE Ap-r BUik SR 55 A0 00 2 ook B 28
(I 6), #RJ5FH DNA #lif s ) & 2 50 i
ik DNA F Bt

¥ HBD2 5 1.7 kb f&lifb 7= 4 % B2 /R iR
4, F T4 DNA GBS . E#FMF: 25 C
60 min, 60 C 10 min,

DL R ESE YR, T pfu BEFIS1Y)
Amp-Sc X HBD2-Bm (5% 1) #fT PCR ¥ 14, 15
FNZ) 1.9 kb R B Y4 94 CHIAS
5min; 94 C 40s, 55°C 30s, 72 C 4 min,
30 MEFR; 72 CLEMH 10 min, PCR =¥ 1%
LR NE MR L VK, FH DNA 44k [mDiiciat 5] & o]
W H i R B

FH Sca | BEREFENCE 1.9 kb H B Z RiTHY
3.2 kb Byl AT Y], 37 ‘CRN 3 he fEY)
PRI 1% IR BEEERS UK 5 . F DNA 4lifh [#]
WO R s B i R B B A DR B B g
FEIR LIRS, H T4 DNA MRS, i
. 25 °C 60 min, 60 ‘C 10 min.
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¥ B ER T WA RGBT R A,
MF&EEEEE (Amp) (0 LB HIiM, d®
JEPRRE VR #E1 T PCR 9735 %0, UL 14N
P T V& S IBUBOR
1.2.3 BRI

FRRGF R BORL il AR AR LRy
B 2SR AT 4100 5E
1.2.4 PCB-HBD2 #34L/5 &k

20 TR 95 50 45 5 1 PR TR & e g
293 AL, Y 4 h s IR AR RS B ik
2h, SRIGIIAE 2%H7 A= 4 I35 i 4 L 85 72 T
48 h AN Fnds 55 i, 7580 C/37 T
R 3 K, BEOBCET, SREMARE. ]
A SR A Ay B M X B AT R TR Ak P RS #
RNA fifi e afi b 1200 & $2 O 8 RNA, X H AT
RT-PCR % 7E .

K4} TaKaRa /3 7] PrimeScript™ RT Resgent
Kit 251 & AE B 445 M cDNA, L cDNA 2
¥i¥z, UL HBD2-Bm I Spe-HBD2 N 5|#i4T
PCR 43 .PCR J . 4514y : 94 C HilZEHE 5 min;
94 °C 40s, 55°C30s, 72 °C 30s, 30 MEH;
72 “C4EAH 10 min,

2 &R

2.1 HBD2 HJ PCR ¥ 1

PCR 47 W) I 1% IE MR BEI L vk , AT &
FIAE 200 bp B A —45 57 P DNA 4548, 5Tl
WIH B4 196 bp MIAF (&1 1)
2.2 BYIEK

P EAZ AR pCB i Sca 1 1 Stu 1 647 XU
YI, 764 1.7 kb #1 3.2 kb &b R k50 (K 2).
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El 1 HBD2 PCR ¥ &7 =4
Fig. 1 PCR amplification products of HBD2. M:
DNA marker; 1: control; 2: HBD2 PCR products.

1 M bp
5000

3000
2000

B2 pCB BUh WEGYI AR Bk SR
Fig. 2 Dual-restriction digestion of pCB plasmid. M:
DNA marker; 1: pCB digested with Sca [ and Stu 1 .

23 HMIERERE

¥ Fik4ifb ) B HBD2 PCR =¥ 5 pCB [iff
VIJE 1.7 kb B, IFLLEE YN EAR
Pl HBD2-Bm, Amp-Sc }5|#i£1F PCR ¥ 14,
HEIZ 1.9 kb H B (B 3),

24 EHBRRNELETE

FH Sca 1 KB 1.9 kb B X Z HIHY
3.2 kb B AIEATEGY), WYY A T4 DNA
ARG, EH A KRG R A
PR T Amp 19 LB 55384, 1375 Bh e 7% F
1T PCR e, 45 WIE 4, A 6 MM
W%, dEH 1 AT E

®: 010-64807509

2000 bp

3 HBD2517kb @& R ER
Fig. 3 Fusion segments of HBD2 and 1.7 kb fragments.
M: DNA marker; 1: HBD2 fusion segments.

12 3 4 56 7 8 910 M

2 000 bp

4 BERPCREEHR

Fig. 4 Bacterial PCR identification results of recombinant
plasmid. M: DNA marker; 1-9: PCR amplification
products; 10: control.

25 EHBRKNNFERE

FA TR LR g e, BWR B
A B- Bj 1 £ -2 (HBD2,GenBank % 3% 5
AF040153.1) 84—, KU 4 5w iy g
B
2.6 RT-PCRZR

A IR 28 e Y R IS AT B Y R ) E AT
RT-PCR %5, £ 200 bp 2247 MBI (& 5),
SR .
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3 3tk
AR SCAGET — g 0 R SR A2
Fvelem ik, SRR mE 6 FiR.
HM#HA PCB A AN HHERPMERA
(Ap-r), 1M Ap-r B0 Sca T HAEGYIAL A,
K%t PCR 514 Amp-Sc, i Ap-r [ Sca |
YU A5 o P Sca T FNZEAR 2 5L S (MCS)

" == . . .
5 RUPCREEtR o St | SUYIARIR , 7k B AR
Fig. 5 RT-PCR identification results. M: DNA

250 bp—|

A u3 QK A Al A3
marker; 1: pCB-HBD2 RT-PCR amplification 3.2 kb K BORIZ P —2 2 1.7 kb H/ B
products; 2: control. B Ap-r FER A, KX AN A
4 pfu, PCR

0

&
\1\ \-i-/ 02K
Sca 17

l T4 DNA ligase

Stu 1

Y
\9
l pfu, PCR
s
\9
¥ Stul l Sca |
ay
0 -+ \9\$
’1}'
e ™
Sca 1 Sca 1

Elo6 ETRAmMtkEnxERZER

Fig. 6 Schematic diagram of cloning strategy based on restoration of antibiotic resistance in plasmid.
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R B aifb s . HBER 1.7 kb /N B
pfu B4 HBD2 ] T4 DNA ¥4 35841, R
J& A7) i, TS Ap-r 1Y Sca |
B A AT Amp-Sc #1 HBD2 4 L3514
HBD,-Bm #17 PCR, RIA]s{3fJ6 i Br HBD2
A AN R B iR, B IEER S R B Sea T
MiblfE, SER R Bid sz, FAEZ S KT
WJE, O Ap-r BRI BV RIS 75 30 B b .

T Sca I 1 Stu I ¥ R~FimhE, FHX WA
Tt Ui D) A 3 ) BRSPS, T DA SR
vig b BB, BRI BT M E R LR
50%, {EAEA T i, N ARG ol % 45 7 1)
BRI TA 50%ATRetE, B hEE 5 AR 1 v
Rk 330 Ap-r PUiE LAY SE A MR B, Bl ig
B AL TR R ek Ap-r Bk, BRI TE
& Amp iEFE N LB PAR L RRRA K, FEIR
PR )V IR A R e RE . IR Bk, ATy kAT
IR CF T 5 B RCR LR AT R B
AL R S WUH M AR TE Amp BiER W
LB ‘i FggA K (B 4, JkiE 4 fi15), HJR
PRI AN B, AELAS HE B 6 170 Ak 3 B0k 844 B (A A
564 FH Ap-r PUIE LR V5 Yo i m REE .

V8 A B e 5 T e B A R TR A 4y
Fribe B AR P RES, RHREEE . st
R R e I A 1 5 S v B L R A B K R B
DNA (48 kb), fHXJF %6 b B () v B A i A7 4
Ho BiEE N FPREEIR, TIZAAE
TR Mymsiyikn, LA p-FifE-2
(Human B-defensin 2, HBD2) J& AAH 2 —/ 4
RIS R, A UM AP
PR S S g YR P2V oy A s, e
PRI YA YT A0 R 2 Y A U LA A

B2 1T HBD2 24U A 192 bp AR HEH Fr

®: 010-64807509

B, HIHRLR) B U Ak BRS VIR aiAl /Y 5 vk, 1ol
Wy H AR BriE AR H D, SEBERCRIRAR . I
TEARBFE R AR A T LRI T HEKE 45
BEJr k. mTFREIAMR. MBS SHEEATNE
FERVUEEEN (Ap-r) =00, A ST 10 IE
BRI BORL, A BB Ap-r Hitk .

FEG IR, “ B TP I 0 ve b 7
EHAVUREA 1) itk N A Bol ok
PCR 5#A R BIR— il , RORIER T4
ABARIIRAS ;s 2) I AR A ow b DR X 4
BN R B, #n] %5 e T R Amp
it e vsic IR BA, DR EE N A BLAY v AR
T RGO 3) M AR KRR ATT BT
R A AL s R IGR) &, AT EH A 5 DA,
TESE R BRI RIS B IR ARIGINA , HoA RA4F
4 2 PRI 55
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