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Clone of the Recombinant Molecule GAL (intronlI) and
Construction of Galanin Over Expressing Transgenic Vectors

LEI Xiaochun LIU Tian4u SI Su-in XUE Liang-diang ZHANG Yin-hong
(Laboratory Animal Center of Shanxi Medical University Taiyuan 030001 China)

[Abstract] Objective To clone the recombinant molecule GAL (intronlI) and to construct the vector of transgenic
mice model. Methods Firstly the recombinant molecule GAL (intronll) was amplified by RTPCR PCR and overlap
extension PCR (OE-PCR) then the GAL (intronll) which the second intron of GAL was inserted into the GAL fulldength
c¢DNA was cloned into pMD19-T simple vector. Secondly the platelet-derived growth factor beta polypeptide (PDGF-3)
promoter from the psisCAT6a and the recombinant molecule GAL(intronll) was inserted into pUCI8 vector in the correct
order to form a recombinant vector pUC18 /PDGF--promoter/GAL (intronlIl). Results The recombinant vector PUC18/
PDGF-3-promoter/ GAL(intronIl) was obtained positive clones were screened and identified by PCR and digestion with
restriction enzyme. The sequence of GALcDNA and intronll was in accordance with the expected one the insertion position

of the second intron in the GAL (intronll) was accurate and there was no base malposition. Conclusion The
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recombinant molecule GAL (intronll) is obtained and the transgenic expression vector of GAL recombinant is successfully

constructed which may provide a basis for further researches.
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(galanin GAL)  Tatemoto 1983
29 ( GAL
30 )
GAL
GAL L GAL
GAL
T GAL
e GAL
GAL
. GAL
GAL B
PDGF- GAL
GAL GAL
GAL
1
1.1
1.1.1 :C57BL/6
SCXK( )2009 -0001
1.1.2 :
psisCAT6 o
R DHS5a
pMD-9simple pUC18 ( )
1.1.3 :RNAiso Reagent DNA Fragment Purification
Kit DNA A-Tailing Kit DNA Wide Range DNA
Marker(100 — 6000) ( )
s Phusion Sall Pstl Xbal HindIII
NEB ;AMV ~RNA

; QTAquick Gel
Qiagen Plasmid Mini Kit
; X-Gal. IPTG. Amp

Promega
Extraction kit
Omega Amresco

o

1.1.4 :RT-PCR. PCR

GenBank GAL cDNA

PrimerPremier5. 0 Oligo6. 72 o
PCR

F5"AAGGCGCCGGCGATATCCGGCCTGGT
CGACTGCCACGGACACGTAGAG 3’
Sall ; R5" AACGTTTA
CGAACCTGCAGCGATACGCTGCAGCATAGACG 3’
Pstl 0

1. 2

1.2.1 C57BL/6 RNA. DNA
RNAiso
C57BL/6 RNA

RNA

DNA
DNA
1.47 pwg/pL
0.33 pg/pl 1.78,
1.2.2 GAL ¢DNA: RT-PCR GAL
cDNA PCR GAL
cDNAS" 3’ GAL
GAL ¢DNA 5'.3'
PCR GAL
cDNA ( \5' 3’
) 1.2%

1.98;DNA

1.2.3 GAL c¢DNA
GAL(intronlIT) : PCR: GAL
GAL cDNA

15

25

GAL

GAL cDNA

PCR:
GAL
PCR
o :98C
15 s 72°C .50 s 25

25
50
cDNA

o 1.2%

GAL ¢DNA
PCR
5
I min 98°C.5 s 68°C.
72°C 10 min

GAL(intronll) . 1.2%



50

2011

1 21 1 Chin J Comp Med January 2011 Vol.21. No. 1

1.2.4

16 h.

o

pMDI19-T Simple /GAL(intronll)
GAL (intronll)
A pMD19-T Simple

PCR

solution I 16°C
pMD19-T Simple

DHS5a

pUCI8

pMD19-T Simple

mg/ml)
16 h 10
Sall Pstl
GAL(intronlI)
1.2.5
psisCAT6«
37°C 16 h.
(100 mg/mL)

37°C 225 r/min

pUCI8

Sall Xbal — 37°C 3 h.
pUCI8
. PDCF-
3:1 16°C
pUC18
DH5«
pUC18
o 150 pL
L) <IPTG (20 mg/mL)
37°C 16 h.
Xbal
. PDGF
1.2.6
(intronlI)

promoter

GAL (intronll)
[B-promoter
GAL(intronlIT)

3:1 16°C
pUC18 /PDGF {3 promoter

Quantity One

o

F ] %1

X-Gal(20 mg/mL) LB

. 150 pL
(100 mg/L) . IPTG (20
37°C

o

pUC18/PDGF-{3promoter

DH5a

5 mL LB

psisCAT6a

PDGF-
Quantity One
pUC18
16 ho

pUC18
(100 mg/

X-Gal(20 mg/mL) LB

10

Sall

o

pUC18 /PDGF{3— promoter /GAL

pUC18/PDGF3-

pMD19-TSimple / GAL(intronlI)
Sall Pstl

37°C 3h
pUC18/PDGF-

o

pUC18 /PDGF {3 promoter

16 ho

DH5«

https://www.cnki.net

pUC18

pUC18 /PDGF {3 promoter o 150
wL (100 mg/L) \IPTG (20
mg/mlL)  X-Gal(20 mg/mL) LB 37C

16 h.
Xbal  Hind I o
PDGF—-3-promoter /GAL(intronll) o

( )

Clustalw o
2

2.1 GAL

RT-PCR.

GAL cDNA
c¢DNA

55 bp

cDNA
PCR. PCR
810 bp
699 bp (
56 bp) o PCR
« D

GenBank 99%

6000

4000

3000
2500

2000
1500

1000
750

500

250

1 GAL
Fig. 1 Electrophoresis of GAL fulldength
c¢DNA PCR products

¢cDNA  PCR

2.2 GAL (intronlII)
GAL c¢DNA
1436
GAL

bp( 2).

cDNA

2.3 pMD19-T Simple/GAL (intronlI)
pMD19-T Simple/GAL (intronlI)  Sall. Pstl
1 2.7 kb

1.4 kb 2.7 kp pMD19-T



2011 1 21 1

Chin J Comp Med January 2011 Vol.21. No. 1 51

6000

4000

3000
2500

2000
1500

1000
750

500

250

2 GAL(intronll)  PCR
Fig. 2 Electrophoresis of GAL (intronII)
PCR products

Simple 2692 bp 1.4 kb GAL
(iintronlI) 1436 bp. 2
pMD19-T Simple/ GAL(intronl1) (' 3).
pMD19-T Simple
GAL(intronII) »

6000

4000

3000
2500

2000
1500

1000
750

500

2 1 M

3 pMD19-T Simple/GAL (intronlI)

Fig. 3 Electrophoresis of enzyme digestion of
plasmid pMD19-T Simple/GAL (intronlIl)

2.4 pUC18 /PDGF 3—promoter
Xbal  Sall pUC18/PDGF-
B-promoter 1 2.7 kb
1.5 kb 2.7 kb PUC18
2686 bp 1.5 kb PDGF-
1486 bp.
PDGF-  4).

F ] %1

https://www.cnki.net

Gene Bank 100% »

6000

4000

3000
2500

2000
1500

1000
750

500

250
100

M 1

4 PUC18/PDGF-{3—promoter

Fig. 4 Electrophoresis of enzyme digestion of the
recombined plasmid PUC18 /PDGF-3-promoter

2.5 pUC18/PDGF-3- promoter /GAL
(intronlII)

Xbal HindIII pUC18/

PDGF -3 —promoter/ GAL (intronlI) 1

2.7 kb 3.0. kb 2.7 kb

PUCI8 2686 bp 3.0 kb
1486 bp dePDGF-3 1436 bp  GAL
(intronII) ( 5).

99%

6000

4000
3000
2500
2000

1500

1000
750

500

250

1 M

5 PUC18/PDGF-—promoter/ GAL
(intronlI)
Fig. 5 Electrophoresis of enzyme digestion of the
recombined plasmid PUC18/PDGF--
promoter /GAL (intronIl)



52

2011

1

21 1 Chin J Comp Med January 2011 Vol. 21. No. 1

Holmberg
GAL c¢DNA

o Barbara

GAL GAL
150
PCR
GAL cDNA

80 Rochester
cDNA

) (

12 Palmiter

cDNA
75 P

PCR

DNA. GAL
cDNA

5’ 3’
109 bp ;
cDNA
50 bp
GAL

GAL

15-17

GAL

GAL

Kuteeva
GAL ¢DNA
27

15

(GMAP)

cDNA )

DNA

cDNA

PCR.

cDNA

83 bp

¥ . GAL GAL GALRI

GALR2 GALR3

GAL

GALR W2 GAL

10

Lang R GAL GAL.GMAP.GAL

valarin GAL B,

B GAL
GAL
GAL .

Rao MS Sun Y Escary JL et al. Leukemia inhibitory factor
mediates an injury response but not a target-directed
developmental transmitter switch in sympathetic neurons J
Neuron 1993 11:1175 - 1185.

Klimaschewski L. Tran TD Nobiling R et al. Plasticity of
postganglionic sympathetic neurons in the rat superior cervical
ganglion after axotomy J . Microsc Res Tech 1994 29:120
-130.

Kerr B] Cafferty WB Gupta YK et al. Galanin knockout mice
reveal nociceptive deficits following peripheral nerve injury J .
Eur J Neurosci 2000 12:793 -802.

Bo Ahrén Pacini G Wynick D et al. Loss-offunction mutation of
the Galanin gene is associated with perturbed islet function in
mice J . Endocrinology 2002 145:3190 -3196.

Hohmann JG Teklemichael DN Weinshenker D et al. Obesity
and endocrine dysfunction in mice with deletions of both
neuropeptide Y and Galanin J . Mol Cell Biol 2004 24:2978 -

2985.

Holmberg K Kuteeva E Brumovsky P et al. generation and
phenotypic characterization of a galanin over expressing mouse
J . Neuroscience 2005 133:59 -77.

Mufson EJ Counts SE Perez SE et al. Galanin plasticity in the
cholinergic basal forebrain in Alzheimer’ s disease and transgenic
mice J . Neuropeptides 2005 39:233 -237.

Zheng K Kuteeva E Xia S et al. Agevelated impairments of
synaptic plasticity in the lateral perforant path input to the dentate
gyrus of galanin over expressing mice J . Neuropeptides 2005
39:259 -267.

Mazarati AM Hohmann JG Bacon A et al. Modulation of
Hippocampus Excitability and Seizures by galanin J . J
Neurosci 2000 20:6276 - 6281.

Barbara K Marjorie L Liu B et al. Molecular cloning and
characterization of the mouse preprogalanin gene J . Gene 182:
71 -75.

Rochester DE  Winer JA Shah DM et al. The structure and

expression of maize genes encoding the major heat shock protein



2011 1 21 1

Chin J Comp Med January 2011 Vol. 21. No. 1 53

hsp70 J .EMBO J 1986 5:451 —458.

modulating seizure activity but not nerve regeneration J . Lett

12 Keith B Chua NH. Monocot and dicotpre-mRNAs are processed Pept Sci 2002 8:139 - 146.
with different efficiencies in transgenic tobacco J . EMBO ] 19 Jacoby AS Hort YJ Constantinescu G et al. Critical role for
1986 5:2419 -2425. GALRI galanin receptor in galanin regulation of neuroendocrine
13 Choo KH Raphael K McAdam W et al. Expression of active function and seizure activity J . Mol Brain Res 2002 107:195
human blood clotting factor IX in transgenic mice:-use of a cDNA -200.
with complete mRNA sequence J . Nucleic Acids Res 1987 20 Blakeman KH Hao JX Xu X]J et al. Hyperalgesia and increased
15:871 - 884. neuropathic pain-ike response in mice lacking galanin receptor 1
14 receptors J . Neuroscience 2003 117:221 -227.
J . 1998 4:68 -71. 21 Weinshenker D Hohmann JG Steiner RA et al. Phenotypic
15 Brumovsky P Wiesenfeld-Hallin Z Hokfelt T et al. Phenotyping analysis of mice deficient in the type 2 Galanin receptor
of sensory and sympathetic ganglion neurons of a galanin-over (GALR2) ] . Mol Cell Biol 2005 25:4804 —4811.
expressing mouse—possible implications for pain processing J .J 22 Krasnow SM Hohmann JG Gragerov A et al. Analysis of the
Chem Neuroanat 2006 31:243 -262. contribution of galanin receptors 1 and 2 to the central actions of
16 Schlifke 1 Kuteeva E Hokfelt T et al. Galanin expressed in the galanindike peptide J . Neuroendocrinology 2004 79: 268
excitatory fibers attenuates synaptic strength and generalized -2717.
seizures in the piriform cortex of mice J . Exp Neurol 2006 23 Lang R Gundlach AL Kofler B et al. The galanin peptide
200:398 —406. family: receptor pharmacology pleiotropic biological actions
17 Pirondi S D’ Intino G Gusciglio M et al. Changes in brain and implications in health and disease J . Pharmacol Ther
cholinergic markers and spatial learning in old galanin-over 2007 115:177 -207.
expressing mice J . Brain Res 2007 1138:10 -20.
18  Jacoby AS Holmes F Hort Y] et al. Phenotypic analysis of Galrl ( 120100603
knockout mice reveals a role for GALR1 galanin receptor in
47 )
8 . T 13
2000 21(5):303. J . 2008 5(4)40
9 -44.
J . 2007 23(2):131 —132. 14 Rice A Wood J Milross C et al. Conditions that enable human
10 Yang SS Cheng KS Lai YC et al. Decreasing serum alpha— hematopoietic stem cell engraftment in all NOD/SCID mice J .
fetoprotein levels in predicting poor prognosis of acute hepatic Transplantation 2000 69(5) 1927 -935.
failure in patients with chronic hepatitis B J . J Gastrecnterol 15 Kubota H Storms R Reicl L. Variant forms of alpha fetoprotein
2002 37(8) :626 —632. transcripts  expressal in  human hematopoietic progenitors.
11 Okano J Shiota G Matsumoto K et al. Hepatocyte growth Implications for their developmetal potential towards endoderm
factor exerts oval cells through the PBK/AKT signaling pathway J . Biol Chem 2002 277(31) :27629 -27635.
J . Biochem Biophys Res Commun 2003 309:298 -304. 16  Sei K Yujiko T Rroko C et al. Human umbilical cord blood as
12 Enomoto H Yoshida K Kishima Y et al. Participation of a source of transplantable hepatic progenitor cells J . Stem

hepatoma-derived growth factor in the regulation of fetal

hepatocyte proliferation J J Gastroenterol 2002 37: 158

-161.

Cells 2003 21(2):217 -227.

( 120100507



