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Construction of mammary gland - specific expression vector for plateau

pika ( Ochotona curzoniae) Leptin gene and its expression in cells
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Abstract: Leptin is one of the key factors regulating body energy homeostasis. Previous research showed that the plateau
pika ( Ochotona curzoniae) leptin gene has undergone adaptive evolution. Functional experiments revealed that pika leptin
regulates energy homeostasis via reduced food intake and increased energy expenditure under both warm and cold condi—
tions. Together these findings suggest that leptin of the plateau pika has a potentially potent role in regulating adaptive
thermogenesis. In this study the 504 bp open — reading frame of obese (0b) gene was amplified from the full - length pi—
ka leptin ¢cDNA and then cloned into a mammary gland — specific expression vect — or pBC1 ( pBCl —lep) . Meanwhile we
successfully established dairy goat mammary epithelial cell lines by primary tissue mass cell culture and transfected the
modified pBCl - lep plasmid into the cultured cells with lipofectamine and then screened for and successfully established
positive cell lines transfected with leptin. These results provide a probable way for expression of the plateau pika leptin in
goat mammary gland specifically by transgenic animal and complete the construction of the eukaryotic mammary gland — specif—

ic expression vector.
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( Leptin) obese ( ob)
167
(Zhang et al. 1994)
( Ochotona curzoniae)
( 1982; Li et al.
2001) . ob
Leptin 20
( Yang et al. 2006)
Leptin ( Yang et al.
2008) -
Leptin
( Yang et al. 2011) .
Leptin
Leptin Leptin
pBCl1
B- 5’ . B- 3
A B_

1992: Roberts et al.
1997; Young et al.

( Persuy et al.
1992; Chung et al. 1993

1997) .
pIRES2EGFP
( Internal ribosome entry site IRES)
IRES
( Enhanced green fluorescent pro—
tein EGFP)

o pcDNA3. 1( +)
NEO o
pBC1
1
1.1
Leptin ¢cDNA
RNA o
pBC1 ( )

pIRES2-GFP. pcDNA3. 1 (+)

( Invitrogen) o

o pGEM — T Easy
Vector Promega . PCR
Invitrogen o
1.2 Leptin
GenBank ( Lep-
tin) c¢DNA ( DQ983189)

PF  PR. PF: 57 - CTCGAGGCCACCATGCGGT
GCGGACCCCTGTGC -3"; PR: 5’ - CTCGAGTCA
GCACCCAGGGCCAATGTCCAG - 3’

Xho 1 o
Leptin
Xho 1 o 10 pmol /L.
1.3 RNA N Leptin PCR
Trizol ( 2017)
RNA cDNA
( Fermentas ) RNA cDNA
-20C o RT - PCR c¢DNA
PF. PR o 100 pL:
¢DNA 4 puL . 4 ul. Taq
DNA polymerase ( TaKaRa ) 0.5 ul. 10 x PCR

Buffer 10 pL.  dNTP Mix 8 pL  ddH,0 69.5 pL.
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PCR : 94C 5 min 94°C pcDNA3. 1(+)
30 s 58C 30 s 72%C 45 s 34 N2 N3 N2: 5’ - GCGGCCGCCTGTGGAAT
72°C 10 mino 1% GTGTGTCAGTTAGGGT -3’; N3: 5’ - GCGGCCGC
Agarose Gel DNA Purification Kit CCAGACATGATAAGATACATTGATGA -3’ (
Ver 2.0 ( TaKaRa ) Not 1 ) Platinum® Taq DNA
1% o ( Invitrogen ) 1 504 bp
pGEM-T Easy Vector ( Promega NEO SV40-NEO-PolyA
) DH5« Not 1
30 min. 42°C 90 s T . PCR 20 plL:
3 min 37°C. 100 r/min pcDNA3. 1 (4) 0.5 pL N
45 ~ 60 min Amp. IPTG  X-gal 0.8 wL  Platinum® Taq DNA 0.2 pL
LB 37°C 12 h 10 x PCR 2 pL dNTP Mix 1.6 pL
Amp LB 50 mmol/L MgSO, 0.8 L ddH,0 13.3 pL. PCR
37°C. 200 ~280 r/min D 94C 2 min 94C 30 s
PCR 55C 30 s 68°C 1 min 25 68°C
T -lepo 10 min, SV40-NEO-
1.4 Leptin pBC1 PolyA T
1.3,
1.4.1 pBC1 Leptin pGEM-T-NEO,
T —lep pBCl 1.4.2.2 NEOHRES-EGFP-SV40PA
Xho 1 ( Promega ) pGEM-T-NEO NEO
Leptin SV40 Poly A pIRES2-EGFP TRESEGFP
pBCl. T4 DNA ( Promega ) NEO. IRES-EGFP  SV40 PA
DH5a pBC1 o
PCR N NEO-JRES-EGFP-SV40 PA
DNA o Leptin PCR NEOHRES-EGFP-8V40 PA
pBCl-ob, 5’ Not 1 SV40 PA
1.4.2 NEOHRESE£GFP-SV40 PA 5’ Not 1 PCR
1.4.2.1 NEO 1.
1 PCR
Table I Primer sequences and PCR parameters
( ) (57 -37) PCR

Gene name and

DNA fragment

Primer ( upper and lower primer in turns

in line) (5~ -37)

Restriction enzymes

PCR parameters

SV40-Neo (1220 bp) Pl:
P2:

IRES-EGFP P3:

(1329 bp)

P4:

ATCATCGCGGCCGCCTGTGGAATGTGTGTCAGTTAGGGTG Not 1

AGGGAGAGGGGCTCAGAAGAACTCGTCAAGAAGGCGATAG

AGTTCTTCTGAGCCCCTCTCCCTCCCCCCCCCCTAACG
AGAGTCCCGCTTACTTGTACAGCTCGTCCATGCCGAGA

94°C 30 s 58°C 30 s
68°C 90 s

94°C 30 s 58°C 30 s
68°C 90 s

PolyA (328 bp) PS: TGTACAAGTAAGCGGGACTCTGGGGTTCGAAATGAC
P6: ATCATCGCGGCCGCCAGACATGATAAGATACATTGAT N 1 dap0s SEI0s
GAGTTTGGAC

NEOJRES-EGFP- Pl Not 1 94 30 s 58 30 5

PolyA (2827 bp) 6

Not 1

68°C 3.5 min
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pGEM-T-NEO
NEO pGEM-T-NEO P1. P2
S0pL: pGEM-T-NEO
(30 ng/pL) 0.3 pL N

2 wL Platinum Pfx DNA Polymerase ( Invitrogen
) (5 U/pL) 0.5 wL 10 x Buffer 5 wL. 50 mmol/L
MgSO, 1pL  dNTP Mix 1pL  ddH,0 38.2 L. PCR

195°C 3 min 94°C 30 s
58C 30 s 68°C 90 s 30 68°C
10 min, SV40-NEO.
pIRES2-EGFP IRESE£GFP
P3. P4 50 wL PCR
o pGEM-T-NEO
PolyA P5. P6 50 pL PCR
o . 95C
3 min 94°C 30 s 58%C 30 s 68C
1 min 30 68°C 10 min.
PCR NEO. IRESEGFP
PolyA NEOHRES-EGFP-PolyA

P1. P6 50 wL: NEO.
IRES-EGFP  PolyA (10 ng/uL)
0.3 pL . P1. P62 pL Platinum
Pfx DNA Polymerase ( Invitrogen ) (5 U/pl)
0.5 pL 10 xBuffer 5 pL. 50 mmoL/L MgSO,1 pL
dNTP Mix 1 pL.  ddH,0 37 wL. PCR
: 95C 3 min 94°C 30 s 58C
30 s 68°C 3.5 min 30 68°C
10 min, NEO-HRES-EG-
FP—PolyA o
1.4.2.3 NEOJRES-EGFP-PolyA pBC1-ob
NEO-RES-EGFP-PolyA pBCl-ob
Not 1 ( MBI ) o
T4 DNA ligase ( NEB ) 16°C
2h E. coli DH5«a
LB 37°C

~ ~

pBCldep (1)

SV40 N PolyA IRES EGFP
PBCl-ob P —— O]
22132 bp SV40-Neo-PolyA IRES-EGFP
1
PBR322 ori
Not1
PolyA PBCl-lep
IRES-EGFP 24952bp
SV40-Neo
Notl
1 pBCldep
Fig. 1 Schematic illustration of the modified pBCldep mammary gland-specific expression vector
1.5 ( Dairy goat mammary 1 mm’ o
epithelial cell GMEC) 15 mL
o PBS
200 U/mL PBS o
10 ~ 15 min 4~5 o
N 25 em’ 20 ~30
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o 37.5°C . 5% CO,+ CoO,
3~4h
o 15% ~
20% DMEM ( Thermo
Gibco) o 3~5d
1
3
99% o
1.6 pBCl-dep
1.6.1 G418
200 mL LB
pBCldep 37C
DNA. E.Z. N. A. ® Endo-Free Plasmid
Mini Kit I (O-
mega ) pBC1 —leps
lmL 2x10°~5x10
1 mL 2 mLo 37°C. 5%CO,
50% ~70% o
1~6 100 mg/mlL G418 6 pL. 8 ulL.

10 wLy 12 pL. 14 pL. 16 pL G418
300 pg/mL. 400 pg/mL. 500 pg/mL.
600 pg/mL. 700 pg/mL. 800 wg/mL.
( DMEM + 10% FBS)
G418, o
1.6.2 pBCldep

2 x10°
24 h
70% ~ 80% LipofectamineTM
( Invitrogen ) pBCldep
o 24 h
60 mm
30% G418 600 wg/mL
o G418

o G418
200 pg/mL o
1.7 PCR ob
qRT-PCR
( MEC) . ob
( MEC-ob) ob o Trizol
( MEC) . ob ( MEC -
ob) RNA o RevertAid
First Strand ¢DNA Synthesis Kit ( Thermo Scientific
USA) cDNA o 2 x RealStar Green
Fast Mixture with ROXII ( GenStar )
PCR 95°C 2 min
95C15s 58°C30s 72°C30s 40 o
Gapdh ob PF. PR
( 1.2), 3 2 -hau
( Schmittgen and Livak 2008)
2
2.1 Leptin
Leptin PCR
1% 500 bp
DNA (504 bp)
( 2A).
PCR
T o NCBI
BLAST Leptin
CDS o
Tepo
2.2 Leptin pBCl1
2.2.1 pBCl1 Leptin
PCR 500 bp
; Xho 1 500 bp 21 000 bp
(500 bp )
pBCl1 Leptin
( 34). 2
Leptin ~ GenBank
Leptin Leptin
pBC1 o pBCl-ob.
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. M 1 2 3 4 5
600bp ___,
500bp — 1650bp
B 1000bp
M 1 2
2000bp
1000bp
2 pBCldep PCR CA: Leptin PCR (1~5 PCR ); B:
pGEM-T-NEO PCR (1 2 PCR ); C: NEOJRES-EGFP-SV40 PolyA PCR (1: PCR
NEO : 2: IRES-EGFP ;31 SV40-PolyA : 4 NEO-JRES-EGFP-SV40 PolyA )

Fig. 2

PCR amplification of pBC1dep mammary gland-specific expression vector. A: The PCR amplification of Leptin gene in Plateau pika

(1 -5: PCR products) ; B: Screening of successful modified pPGEM-T-NEO vector by PCR. (1 2: PCR products) ; C: PCR fragments

and splice sequence of NEOARES-EGFP-SV40 PolyA ( 1:
PolyA; 4: PCR product NEOJRES-EGFP-SV40 PolyA)

A
M P P L 2 2

15000bp ——,
1000bp
250bp

3 pBCl-ob. pBClep LAl
pBCl-ob  Xho I (M: DNA ;P

pBC1 (21628 bp); P’: pBCl Xho | ;L
Leptin; 2: pBCl-ob; 2’: pBCl-ob

Xho 1 ); B: Xho I. Not I
pBCldep (I: pBClep; 2: pBCldep Xho I.
Not 1 )

Fig. 3 Identification of the modified pBC1-ob and pBCl-ep vectors
by restriction enzyme digestion. A: Identification of the modified
pBCl-ob vector by Xho I restriction enzyme digestion ( M: DNA
marker; P: Original pBC1 vector (21628 bp); P’:
pBCl1 digested by Xho I; L:

pBCl-ob vector; 27:

Products of
Target gene Leptin; 2: The modified
Products of the modified pBCl-ob vector di—
gested by Xho I) ; B: Identification of the modified pBC1-ep vector
by Xho 1 and Not 1 digestion ( 1: The modified pBCl-ep vector;
2: Products of pBCldep digested by Xho I and Not 1)

PCR product NEO; 2: PCR product IRESEGFP; 3:

PCR product SV40-

2.2.2 NEOHRES-EGFP-SV40 PA

SV40-NEO-PolyA T
PCR 1 500 bp
(1504 bp) ( 2B),
SV40-NEO-PolyA T
o pGEM-T-NEO,
PCR NEO. IRESEGFP
PolyA NEOHRES-EGFP-PolyA
( 20) T4 DNA ligase NEOJRES-EGFP—
PolyA pBCl-ob
pBCldep( 3B) .
2.3
99 % o
( 4.
2.4 pBCldep
2.4.1 G418
G418 o
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;D B ON . O
100 wm

Fig. 4 The cultivated dairy goat mammary epithelial cells by tissue mass cell culture ( x200) . A: Primary cultural dairy goat mammary
epithelial cells; B: Synbiosis of fibroblast and epithelial cells; C: Epithelial cells form vacuolated structure; D: Epithelial cells form pap—
illate structure; E: Epithelial cells form honeycomb structure; F: Epithelial cells form elongated shape. The black arrows show the tissue

mass. The scale bar is 100 pm

400 pg/mL.
o : 700 ~ 800 pg/mL 5 2.4.2 pBCldep
7 ; 500 ~600 pg/mL 8
10 ; 400 pg/mL 2.4.2.1 G418
7 300 wg/mL o pBCl-ep
600 wg/mL G418

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



o 2 ; 3. pBCldep
4 ’
. (5.
10 d G418 . pBCldep 5% .
2.4.2.2
5 pBCl-ep A B C . 100 pm
Fig. 5 GMECs transfected with pBCl-ep plasmid. A under bright field; B under UV light. A B transfected by pBClep. C is Merged.
The scale bar is 100 pm
2.5 PCR ob N N N
Leptin mRNA qRT - PCR o
( MEC)
ob ( MEC-ob) o
Ob ( 6) o
e ° Ob
54
] MEC
g
“ % 4 Il MEC-Ob Leptin
’w % 3 A o
i
6 s
[ R
%z
2
21
0 T
Ob
6 ( MEC) . ob °
( MEC-ob) ob
Fig. 6 Relative expression levels of ob gene between the cultivated
dairy goat mammary epithelial cells ( MEC) and those transfected
with pBCl-ep plasmid ( MEC-ob) °
( 2007) .
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( Denman et al. 1991; Young et al.

ob
ob

1997; Edmunds et al. 1998) . pBCl o
Invitrogen qRT - PCR
21 628 bp. pBCl ob
B- .
B- .
o Leptin
o pBCldep
pBCl N
(1.2.7.8 9) . (I N DNA . - DNA
7 8. B- 3’ B-globin
B— o
37
B-globin
( 2015) - °
Leptin ( Yang et al. 2006)
3 o
Leptin ¢cDNA B- o
pBCl1 Lep-
tin pBCl-ep o
Neo Leptin
. pBCl1 pBClep
Leptin Leptin ;
Leptin ¢cDNA 63 bp pBClep
. pBCl1 G418
Leptin PCR
° 5% o
pBCl-ep °
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