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Follistatin cDNA
Porcine Follistatin ¢cDNA Cloning and Expression in
Escherichia coli
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RNA  RT-PCR Follistatin ¢cDNA 1038 bp Follistatin cDNA
pGEX-4T-3 BI21 DE3 IPTG GST-FS SDS-PAGE
Western 63kD

RT-PCR Follistatin ¢cDNA
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Abstract The total RNA was extracted from porcine ovary. Porcine Follistatin cDNA was cloned by RT-PCR. Complete porcine
follistatin ¢cDNA coding sequences are presented including 1038 bp of open reading frame. The purified porcine follistatin cDNA
was inserted into pGEX-4T-3 vector to construct the prokaryotic fusion protein expression vector. The recombinant expression
plasmid was transformed into BL21 DE3  and expression was induced by IPTG. Protein products were detected by SDS-PAGE
and confirmed by Western blotting analysis which showed that the yield of the Follistatin cDNA was a 63kD protein expression

vector. Follistatin protein was expressed in the form of glutathione-S-transferase GST fusion protein in E. coli .
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Follistatin
BL21 LB
20 37C 10 ~ 16h 4~6
7 SmL LB 37C
$ Follistatin 8 ~ 12h
Myostatin ’ 1:20
Sml LB 37C 1~1.5h
Follistatin ¢cDNA OD ¢y 0.6~0.8
BI21 DE3 GST-FS 0.1~ Immol/L.  IPTG 37C
3~4h
1.2.4 SDS-PAGE
Western blot IPTG
1 5000r/min 10min
PBS Sml/g PBS
1.1
1.1.1 pGEM-T pGEX-4T-3 4°C 12 000g 20min
Promega BL21 DE3 SDS-PAGE
DH5a
T4 DNA NBT  BCIP IPTG SDS-PAGE
X-gal Gibco N N-
Follistatin Sigma Follistatin
1.1.2 )
1.2 2.1 Follistatin cDNA
1.2.1 RNA RT-PCR Clontech Smart RACE c¢DNA
PBS Amplification Kit Follistatin
Qiagen RNeasy Mini Kit total RNA ¢cDNA 5" 3
Protocol 401 cDNA PCR
RNA PCR
Follistatin cDNA Follistatin PCR PCR 1.1kb
PCR Clontech DNA 1
Smart RACE ¢DNA Amplification Kit pGEM-T
cDNA 3'RACE PCR 1.1kb DHS a
PCR GenBank Blast
pGEM-T DH5a 1.1kb Follistatin
DNA c¢DNA Follistatin ¢DNA 95 %
1.2.2 5'
Sal I Xho 1 PCR Sal Follistatin ¢cDNA 2
I Xho I Prosite
Follistatin cDNA Sal I Xho 1 PKC
pGEX-4T-3 pGEX-FS 1038bp  Follistatin ¢cDNA
DH5« 1032bp Sbp 5’

1.2.3 Follistatin cDNA

© B IR RTS8 S e EMBLAGenBanks,



Follistatin ¢cDNA 679

DDBJ

GenBank

ATG -3 +4
Tty —| -+— | _|kh
Follistatin
2.2 Follistatin
1 PCR Follistatin cDNA Clastal W Follistatin
Fig.1 PCR for Follistatin cDNA 3 4
M DI2000 DNA marker 1 PCR production. Follistatin
¢DNA Follistatin ¢DNA Follistatin
PFS Follistatin
AJ 783901
CCAGA

1 ATGGTCCGTCCCAAGCACCAGCCCGGCGGGCTATGCCTCCTGCTGCTGCTGCTCTGCCAG
1M V R P K H Q P G G L C L L L L L L C Q
61 TTCATGGAGGACCGCAGCGCCCAGGCTGGGAATTGCTGGCTCCGCCAAGCAARAAACGGC
22 F M E D R S A Q A G N C W L R Q A K N G
121 CGCTGCCAGGTCCTGTATAAAACCGAACTGAGCAAGGAGGAGTGCTGCAGCACCGGCCGC
41 R C Q vV L ¥ K T E L s K E E C C S T G R
181 CTGAGCACCTCCCGGACTGAGGAGGACGTAAACGACAACACACTTTTCAAGTGGATGATT
61 L S T S R T E E D V N D N T L F K W M I
241 TTCAATGGAGGTGCCCCCAGCTGCATCCCATGTAAAGAAACGTGCGAGAACGTGGACTGT
8l F N G G A P s C I P C K E T C E N V D C
301 GGGCCCGGGAAAAAATGCCGAATGAACAAGAAGAACAAACCCCGCTGCGTCTGCGCCCCG
101 G P G K K CR M N KI K NK P R C v C A P
361 GATTGTTCTAACATCACCTGGAAAGGCCCAGACTGTGGGCTGGATGGGAAAACCTACCGC
121 D C S N I T W K G P D C G L D G K T Y R
421 AACGAATGTGCTCTCCCCAAGGCCAGATGTAAAGAACAGCCGGAACTGGAAGTCCAGTAC
141 N E C A L P K A R C K E Q P E L E vV Q Y
481 CAAGGCAAATGTAAAAAGACCTGTCGGGATGTTTTCTGTCCAGGCAGCTCCACATGTGTG
161 Q G K C K K T C R D V F C P G S S T C V
541 GTGGACCAGACTAATAATGCCTACTGTGTGACATGTAACCGCATTTGCCCAGAGCCCACC
181 Vv D Q T N N A Y C Vv T C N R I C P E P T
601 TCCTCAGGACAGTATCTCTGTGGGAATGATGGAGTGACCTACTCCAGTGCCTGTCACCTG
201 s S G Q Y L C G N D G VvV T ¥ S S A C H L
661 AGAAAGGCTACCTGCCTACTGGGCAGATCTATTGGATTGGCCTATGAGGGAAAGTGTATC
221 R K A T C L L G R S I G L A Y E G K C I
721 AAAGCAAAGTCCTGTGAAGACATCCAGTGCACTGGTGGAAAAAAGTGCTTATGGGATTTC
241 K A K S C ED I Q C T GG K K C L W D F
781 AAGGCTGGCAGAGGCCGTTGTTCCCTCTGCGATGAGCTGTGCCCTGAGAGTAAGTCTGAG
261K A G R G R C S L ¢ D EUL C P E S K S E
841 GAGCCTGTCTGTGCCAGTGACAATGCCACCTACGCCAGTGAGTGTGCCATGAAGGAAGCG
281 E P VvV C A S D NAT Y A s E CA M KEA
901 GCCTGTTCCTCAGGTGTGCTGCTGGAAGTAAAGCACTCTGGATCTTGCAACTCCATTTCA
301 A C s s G VL L E V KH s G s C N S I s
961 GAAGACACCGAGGAGGAGGAGGAAGATGAAGACCAGGACTACAGCTTTCCTATATCTTCT
321 E D T E E E E E D E D Q D Y S F P 1 S S
1021ATTCTAGAGTGGTAA

341 1 L E W *

2 Follistatin cDNA

Fig.2  Nucleotide and deduced amino acid sequence of Porcine Follistatin ¢cDNA
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Fig.3 CLUSTAL X 1.8 multiple amino acid sequence alignment of 'S
horse SDS-PAGE 5
Pigfollistatin
cow Marker
sheep 63kD
zaberfish 63kD
mouse 6
{chicken 2
4 Follistatin
Fig.4  Phlogenetic tree of Follistatin “ ~—6IKD
2.3 Follistatin
D Yl 1 2
G — —
67 — — -_— — kD)
45 — - b —
— c— 6 FS ¢cDNA
' Fig.6  Western blot analysis of FS ¢cDNA
3 —  — t i . . .
[ expression products in E. coli
- 1 sample before IPTG induction 2 sample after IPTG induction.
20— -
— 3
- ——
14— - ak o
Follistatin ~ TGF-$3
> IS SDS-PAGE Myostatin ~ Myostatin
Fig.5 SDS-PAGE analysis of FS expression 0 pollistati
ollistatin
productions in E. coli ) )
Myostatin 5’ Myostatin

M standard protein marker 1 sample before IPTG induction 2 sample
after IPTG induction. Smad Myostatin

© EPﬁﬁﬂif&i%ﬁ}%ﬁﬁﬁ,ﬁﬂmiﬁéﬁﬁ%ﬂ http://journals. im. ac. cn



Follistatin ¢cDNA

681

Follistatin cDNA

Follistatin
SDS-

PAGE 63kD

Follistatin-GST
Western blot 63KD
Follistatin
REFERENCES

1 Antoniou E  Grosz M. PCR based detection of bovine myostatin

A EALAN LA LA A YAl

Q204x mutation. Anim Gen 1999 30 3 231 -232

Kambadur R Sharma M Smith TP ez al. Mutations in myostatin
GDF8 in double-muscled Belgian Blue and Piedmontese cattle.
1997 79 910-916

Oldham JM  Martyn JA Sharma M et al. Molecular expression of

Genome Research

myostatin and MyoD is greaterin double-muscle than normal-muscle
cattle fetuses Am J physiol Regulatory Integrative Com Physio
2001 280 1488 — 1493

Shimasaki S

expression in the ovary and extragonadal tissues. Mol Endocrinol

1989 3 651 - 659

Koga M Buscaglia ML et al. Follistatin gene

Lallallat¥al

10

12

Amthor HG Nicholas I Mckinnell C et al. Follistatin complexes
Myostatin ~ and inhibition  of
myogeneses. Dev Biol 2004 270 19 -30

Ebara S

antagonizes  Myostatin-medated
Nakayama K. Mechanism for the action of bone
morphogenetic proteins and regulation of their activity.
2002 27 S10-15

Gamer LW~ Wolfman NM  Celeste AJ et al.

Spine

A novel BMP
expressed in developing mouse limb spinal cord and tail bud is a
potent mesoderm inducer in Xenopus embryos. Dev Biol 1999
208 222 - 232

Phillips DJ de Kretser DM. Follistatin a multifunctional regulatory
protein. Front Neuroendocrinol 1998 17 4 287 -322
Armand AS Della Gaspera B

Launay T et al. Expression and

neural control of follistatin versus myostatin genes during
regeneration of mouse soleus. Dev Dyn 2003 227 256 — 265
Antoniou E  Grosz M. PCR based detection of bovine myostatin
Q204x mutation. Anim Genet 1999 30 3 231 -232

Hill J] Davies MV Pearson AA et al. The myostatin propeptide
and the follistatin-related gene are inhibitory binding proteins of
myostatin in normal serum. Journal of Biological Chemistry 2002
277 40735 - 40741

Lee S]  Mcpherron AC. Regulation of myostatin activity and muscle
growth. Proceedings of National Academy of Sciences 2001 98

9306 - 9311

LAt LAt LAt LAY T At LA Eat LAt LAt A LAt Sal, () SARNARE AL EAV AN MANNANE BN SRTIANUANELNEAN € AL LAY S AL EANE AR QYU AL LNV P10



