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Construction and functional analysis of a pig myostatin gene targeting
vector containing double-selection markers
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Abstract: [Objective] A pig myostatin (MSTN) gene targeting vector containing double-selection
markers was constructed based on the positive-negative selection strategy. [Method) The MSTN gene ho-
mologous long arm and short arm were cloned in the genome of pig fetus fibroblasts cells by PCR method.
The posistive selection cassette puromycin(Puro) and enhanced green fluorescent protein (EGFP) genes
and the negative selection cassette thymidine kinase(TK) gene were cloned by PCR and Overlap PCR. A
set of cassettes and plasmids was used for creating the targeting vector. A positive selection marker cassette
(PGK-Puro-EGFP) including the eukaryotic promoter to permit consecutive selection for recombination

and allow positive selection of puromycin resistant transfectants in mammalian cells was flanked by two Frt
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sequences. EF1la- herpes simplex virus thymidine kinase (TK) minigene was used as the negative selection
marker. The homologous long arm with a length of 5. 7 kb amplified from pig embryonic fibroblast cell ge-
nomic DNA was placed before the first Frt sequence. The homologous short arm with a length of 1. 9 kb
was cloned between the positive and negative selection cassettes. The plasmid was transfected into PK15
cells with X-tremeGene HP DNA transfection reagent to evaluate the positive and negative selection mark-
ers function. [Result] The homologous long arm and short arm together with the Puro and EGFP and TK
gene were successfully cloned. The presence of the correct inserts in the targeting vector with the full
length of 14 kb was verified by DNA sequencing. Meanwhile, the PK15 cells conferred resistance to puro-
mycin(Puro) and ganciclovir(GAC) ,which suggested the positive and negative selection markers could ex-

pressed in the cells. [Conclusion) A pig myostatin(MSTN) gene targeting vector containing double-selec-

tion markers was constructed.
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Table 1

Primer sequences for PCR

5|4 4 # Primer name

¥ % (5'—>3") Sequence

F1 TTCTCTGCTCCCAGACCTTAC

F2 TCCAGTCCCATCCAAAAGCTTCA

F3 CGACAGTATATGAACTAAAAGAGAG

F4 CCTCCTCTATTAGATTGAGTCAC

F5 AATTCTACCGGGTAGGGGAGGCGCTTTTCCCAAGG

F6 GTACTCGGTCCCCATGGTTGTGGAAGGCCCGGAGATGAGGAAGA

F7 TCTTCCTCATCTCCGGGCCTTCCACAACCATGGGGACCGAGTAC

F8 TTTCCGCCTCAGAAGCCATAGAGCCCAC

F9 ATCCTTTTCGTGAGGCTCCGATGCCCGTC

F10 TAAACCCGCAGTAGCGTGGGCATGATCCTGTGTTCTGGCGGCAAACC
F11 GGTTTGCCGCCAGAACACAGGATCATGCCCACGCTACTGCGGGTTTA
F12 CCTCAGAAGCCATAGAGCCCACCGCAT
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Fig. 1

Results of homologous long and short arms of MSTN gene targeting vector by PCR

M1. 1 kb DNA marker; 1. Homologous long arm;2. Homologous long arm negative control;3. Homologous short arm;

4. Homologous short arm negative control; M2. DL 2 000 DNA Marker

2.1.2 E.fHEARGEESFH A R
pTG4671 ,pTKL1-CMV-Puro/EGFP ,pTRIP-EF1o-
Neo A1 5'-PTK-3" i ki My B A . ™ 1 PGK JH 8 7.
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F11 281 bp(E 2), 5L R TEL—3.
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% 2 EFlae J3 817 .PGK J3 81T . TK-PolyA 3 . Puro EGFP-PolyA $:[H ) PCR ¥4 25 )1
M. DL 2 000 DNA Marker;1—2. EFla JA 31 ;3. EFla J3 81 Bt X I ;4 —5. PGK g 853 6. PGK JA 3l 1 [ #4 % 114 5
7—8. TK-PolyA 5 ;9. TK-PolyA 3£ FBIMEM IR 10— 11, Puro EGFP-PolyA 3 512, Puro- EGFP-PolyA 3 B B 1 I
Fig. 2 Results of EFla promotor, PGK promotor, TK-PolyA gene and Puro-EGFP-PolyA gene by PCR
M. DL 2 000 DNA Marker;1—2. EFla promotor;3. EFla promotor negative control;4—5. PGK promotor;6. PGK promotor negative control;
7—8. TK-PolyA gene;9. TK-PolyA gene negative control; 10— 11. Puro- EGFP-PolyA gene;12. Puro EGFP-PolyA gene negative control
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M. DL 2 000 DNA Marker;1. EFlaTK-PolyA F Bt
2. EFla TK-PolyA F BeBIVENH IR 5
3. PGK-Puro-EGFP-PolyA } Bt;
4. PGK-Puro-EGFP-PolyA F BBk %t 18
Fig. 3 Results of EFlaTK-PolyA and
PGK-Puro-EGFP-PolyA cassettes by overlap PCR
M. DL 2 000 DNA Marker; 1. EFla-TK-PolyA cassette;
2. EF1ae TK-PolyA cassette negative control;
3. PGK-Puro-EGFP-PolyA cassette;
4. PGK-Puro-EGF P-PolyA cassette negative control
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Fig. 4 Identification of pig MSTN gene double selection
targeting vector Puc57-NS-PS-SA-LLA
M. DL 15 000 DNA Marker;
1—2. Pig MSTN genedouble selection targeting vector
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Growth of PK15 cells selection by Puro and GAC after transfection of the gene targeting

vector Puc57-NS-PS-SA-LA (200X)

A. Normal PK15 cells; B. Selection with puromycin without transfection;C. Selection with puromycin after transfection;

D. Selection with GAC without transfection; E. Selection with GAC after
2.2.3 L HEAFIT R Flpe-Frt Zheegtem  7E90
TR T VLSS 2 0o 1 51 B 9 40 ML L 29 F 80 00 1 4
AT UL B 2 6,75 O (18 6 AD 5 4 4 i Flpe 5 2H il 1)
JRCRL A e 2 20 10 L X LR e e Flpe 2 41 1 1) 40 MY

transfection; F. Selection with puromycin and GAC after transfection
T, B Gt Flpe 820 i 00 40 AT — 5 2508 09 40 D &%
KT IO 6B) UL AL T Fre X 8] f 1E i &
Pric i 2 28 Flpe BRR % .

Kl 6 % MSTN XU AR iC ITHE 24K Puc57-NS-PS-SA-LA Flpe-Frt 4 i 5 g 3541 (200 X))
AL TR ARG Y ) PK1S 400 s B. 55 %« pCAGGS-Flpe M3 i £ PK15 41 iy
Fig. 6 Analysis the Flpe-Frt function of pig MSTN gene double selection vector Puc57-NS-PS-SA-LA (200 X)

A. Gene targeting vector stable-transfected PK15 cells;B. Sta

ble-transfected PK15 cells transfected with pCAGGS-Flpe
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BARR T H e R T 35 A M EE MSTN SE [ 1) fifg
PIGL 5 AT 2 4 Fre JF 51 linker B & A linker B
P i 2 pUCST Ak, i 13 7E #9 it MSTN 3 7
FTHO AR B FE AN 32 B R 3R 1l DAL S0 2 A FR
il o P DAL H2 0 4T 80 A T 1 v B i AR AR
AR HIF 5 E W 7 B I O 0k PR L B 07 32 6 PRI () R
TS . A 5 RN A 1) % HE R B T IR B 7040 LA
o AR RN IR S B A g S Asis TR
Mlu T BEYIAL 55 3% 82 (B RHCR L ik, 2 A In-fu-
sion [AVRE AL H A" G, EEBCEAE T 60%.
AT In-fusion [a] Y5 5 20 5 AR 09 H L 42 = 1 3% 224
R T ARG R R Sy K B e AR AL TR
Tk,

FIHE 2 A 1 9 18 3 DR E i — B R T A R TR
R (GO PUIEIEN L T G418 — i 2 1 A4
R O 2t BH P 20 . A5G A A R MSTN 4T 41
A B R T R Y R AR O AE T R KR IR R T RS
BRI TT LATE 2 d PO B S BH M A0 i A K b 4
B TRk a% ., Cadinanos 7 784 €355 5 4 Pig-
gyBac ¥ JEF i AR IS, 78 EE NS A R IL N 5 H 50
T TK B Oz G4 R 2 M TK K ) £ ik
FARIR YU RE B T g . A WE5E S B Cadinanos
(751 o EGEP Je N E i AE W R 2 5L s L Al
FEW A S0 0 25 Hl EGFP (S 6E . 3 i J& 14 X
ik .

FEAT RO ARG 2 7385 b AR 2 i s 86 T
PGK Ji 3+ #l EFla J& 3 F1F R 1E £ i 28 3 P 1
JA BT 3K 2 AN Bl AE T 20 IR A 2 A b
A BT AR R 0 B R RT DL R g AN Bk
JISLEF 2 40 L v 3R A O 3

S ARTFGEAE SGE FA G T MSTN HE A 4T
AR AR SERE B AT MSTN HE R WU e AR IC 3T
PO AR, I FE PKIS 40 bt H R Z DI RBEAT T 5

WE FEATHE AR A g A h i T In-fusion [A] &
AR A TR ATIM H AR F B 4w T TR
PR 0 0% . A AR 1 R T M O A RO R A
MSTN B RATHER AL T 7 & X oAb 35 PR 47§08 2 4k
M A EEN S Z M.
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