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Cloning and identification of normal mouse NT3 gene and the establishment and screen-
ing of cell strain expressing high level of NT3 gene

ZHONG Xiao—]inl, QIN Mao-lin’ ¢ "Department of Biochemistry and Molecular Biolagy; *Department of Histology and Embiyolagy, College of
Medicine, Third Military Medical University, Chongging 400038 China)

Abstract: Objective To clone and identify neuntrophic factor NT3 gene from mouse liver so as to establish a
cell strain expressing high level of NT3 gene. Methods The taget genes amplified by RT-PCR were cloned into the
shuttle vector pkxchange-Ineo, and then the DNA sequence was analyzed by enzyme digestion and sequencing. The
recombinant expression vector pExchange-NT3-1neo was employed to transfect the embryonic stem cell strain
MESPU35, and then the transfected cells were selected by G418. The NT3 level in the transfected cells was detected
by RT-PCR. Results A gene fragment of 777 bp was obtained by RT-PCR, and the DNA sequence was identical to
mice NT-3 gene sequence of GenBank. The recombinant vector was constructed successfully and the constwicted cell
strain could express high level of NT-3 gene. Conclusion The successful cloning of NT3 gene from mouse liver,
constiuction of pExchange-NT3-1neo expression vector, and establishment of cell strain stably expressing high level of
NT3 gene have laid a foundation for the further studies.

Key words: NT3; cloning; embiyonic stem cell; mice

NT3 mRNA '™, NT-3
(nerve growth factor, NGF ), . B
(brain derived neurotrophic factor, BDNF ),
3(neurotrophin-3, NT-3), 45 (neuro- o,

trophin-4 5, NT4/55) 6 Cneurotrophin-6,

NT6 ). NT-3 ,
(30000172)
Supported by the National Natural Science Foundatim of China (30000172)
(1965—).
. (023)68752261
: . (02368752231
5 20040 1-13; - 2004-02-26

(embryonic stem cells, ES)
, Fraichard '® ES
(retinoic acid, RA)
. Brusle

ES



764 26
, RT-PCR NT3 ,  pEx- 1.2.6 NT3 NH 3T3-neo
change-1neo MESPU35 » MESPU35
( ), G418 (8 lipdectin ’
NT-3 NT3  CNS Lo st
neo B °
‘ 1.2.7 RI-PCR NT3
1 RNA, Titan One Tube RT-PCR RT-PCR,
; NT3 pExchange-1neo- NT3
1.1 ## PCR . P3+ P4, .94 °C
4 2 .3 (30 30550 C  30s72C 455 30 .
20 g NT3 . GenBank 72 C 10 min,
NT3  ¢DNA , 777 bp,
DNA 2

RNA \ Titan One-Tube RI-PCR Roche 2.1 % RNA 3234 RT-PCR % NT3 L 1A

+lipofectin Invitrogen T4 DNA Tripure RNA. . RNA

(Sacl . BamHI ) New England s ¢ D. RNA . RI_PCR NT3 ,

» PCR : 78kh  NT3 C .
Qiagen pExchange- Ineo, E. coli

DH-5x . NH3T3-neo
1.2 SRIIk IR
1.2.1 NCBI Genbank NT3
DNA NT3 ¢DNA . 5 L

Sacl
cDNA

BanH 1

P1. 5 GCC GAGCTC ATG TCC ATC TTG TTT TAT 3’
P2 5 GCA GGATCC TCA TGT TCT TCC AAT TTT 3’
Sacl « BamHI

NT3 ¢cDNA 146~ 687

P3: 5 CCAAACAGATGGTGGATGT 3
P4. 5 AGTCAGTGCTCGGACATAG 3

» PAGE
1.2.2 RNA
RNA,

1.2.3 RI-PCR NT3

cDNA

Trpure ,

RNA ,

Titan One Tube

RT-PCR , . P1+ P2,
;94 C 30 550 C 30s 72 °C 45s 30
, 72 C 10 min.
1.24 PCR . PCR
, Sac] + BanH1 ,
pExchange-1neo, ,
NT-3 pExchange-1neo,
1+1( ) . T4DNA (12 C
), DH-5.
1.2.5 DNA 4 .
Amp LB , Sac1 + BamH 1

1— 3: Total RNA of mouse liver
1 RNA
Fig 1 Total RNA extracted from mouse liver

P41 b

531 hbp

56t i

M: Marker; 1. RNA products using NT3 specific primers
2 RT-PCR NT3
Fig2 Cloning of NT3 gene by RT-PCR

2.2 NT3 AMR ARG IERER
Sca 1 BamH | PCR pEx-
charnge-Ineo,  PCR , >
4 : ¢ >



9 ,  .NI3 N 765

C 3. , s BDNF NT-3 o
GenBank NT-3 s , 3, NT-

3 , BDNF , BDNF  NT-3

e [5]
. . . ’ NT’3
1: Recombinant vector digested by Sac I + BamHI1 ; 2: Recombinant
vector not digested; M: M arker ° ’
3 NT3 N ,
Fig 3 Identification of recombinant plasmid by Sacl + BamHI digestion .
. b
2.3 NT3 & &k miathag # # 5 it NT3
. o
Lipofectin NT3 pExchange-1neo- NT3
NT3 ,
MESPU35 s G418 3 s
. GenBank
RNA, RT-PCR pExchange- Ineo-NT3
i ’ CDNA
NT3 C 4),
NT-3 . . >~17 ’ )
5 ) 5
2~3 ’
B s
,
’ B
) pExchange-1neo.
04) b= , s
56 541 1 K NF3
* i F.
ES .
,
M: Marker; 1— 3: NT3 specific RT-PCR of cells transfected by pEx- ’ ’ ’
change-1neo-NT3; 4. NT3 specific RT-PCR of cells trandected by pEx- ( 40% ~
change-Ineo 60% ), ,
4 PCR N3 mRNA 0
. . 70%
Fig 4 Detection of NT3 mRNA in transfected MESPU3S cells by PCR
~80% s .
s , NT3
3 pExchange-1neo
. NT3 ES .
(neurotrophin ) NT3
; -3(NT3) '
, NT3
b
» NT-3
[’9] (1 [1] Emfors P, Wetmore C, Olsong I, et al. Identification of cells in rat brain
. Goto BDNF  NT-3 ,

and peripheral tissues expressing m RNA for members of nerve growth factor

BDNF ,  NT-3 R famiky[ J} ., Neuron 1990 5(1); 511—526,



26 9

766 2004 5

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 26 No. 9
May. 2004

(2

(3]

Zhou X F, Rush R A. Localization of neurotrophin- 3 - like immunore activ-
ity in peripheral tissues of the rat[ J] . Brain Res 1993, 621(2). 189—
19.

Farinas I, Jones K R, Backus C, ef al. Severe sensory and sympathetic
deficits in mice lacking NT-3[J] . Nature, 1994 369(6482). 658—661.
Hory-lee K, Russell M; lindsay R M. Neurotrophin- 3 supports the surviv-
al of developing muscle sensory neurons in culturd J] . Proc Natl A cad Sci
US A 1993, 0(7): 2613~ 2167.

McDonald ] W, Liu X Z, Qu Y. Transplanted embryonic sem cells sur-
vive, differentiate and promote recovery in injured rat spinal cord[ J| . Nat
Med, 1999, 5 (12). 1410—1412.

Fraichard A, Chassande O, Bilbaut G, et al.

In vitro differentiation of

embryonic sem cells into glial cells and functional neurons[ J]. J Cell Sci,

[10

1995 108 (Pt10): 3181— 3188.
Brustle O, Jones K N, Learish R D, ef al. Embryonic stem cell-derived
glial precursors: a source of myelinating transplants[ J] . Science, 1999,
285(5428): 754—756.

CS7BLI6J
26(5): 468— 473.

et al. Neuwotrophinr3 enhances

ES [J. s
Schnell L, Schneider R, Kolbeck R
sprouting of corticospinal tract during development and after adult spinal
cord lesion] J] . Am J med. 199, 367(6459). 170— 173.

Goto A, Furukawa S. Experimental changes in BDNF- and NT-3-like im-
Nippon

199.

munoreactivities in the spinal cord following its transection[ J] .
Seikeigeka Gakkai Zasshi, 1995, 69(7. 506—516.

(it B E O

25

45 1000-5404(2004)09-0766-02

Clinical analysis of 25 cases of renal angiomyolipoma

BEua, kR H,. vt W EFRE BEE IA L AR ER ( .
, 400037)
(renal angiomyolipoma, AML) 4em3 . 15 10
s . B .CT 24, 2 13 .
’ ’ 5 . 5 1 ,3
1987 1 200 6 25 AML . 2 Al
2
1
. 2.1 %k BIRERE
1.1 AT #
25 , 9 . 16 . 19~68 , 436
’ 1 b b
303 3 ? 3 (iths .
4 2, 1m ., 7, AML
7 1] , B o 1) ~ ’ 1)
2 1 ) 1 . AML
1 2 i//}\&ﬁ' 2 b b b
19 . , 13
, . B 2, - AML + D ’
) 10 t, 1
. CT 17 ,13 , CT  —28~—91 HU,
AML. 2 , CT 10~5 HU. 2 2.2 WER4L
15 ,13 ., AML .
4,
1.3 &7 &% . 48% (1225,
06 cm 12 em 7.8 cm, s
1970—), . . , B 2 8% s s
5
. (023)68755775 ’ ’ ’
- 2002:08-20; . 2003-03-12 (F#T7371)



