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Gene Cloning, Bioinformatics Analysis and Developmental Expression of Fosl2 Gene in Pig
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Abstract: The study was conducted to clone and analyze CDS sequence of pig Fosl2 gene,and to
investigate the developmental expression of Fosl2 in pig various tissues(heart,liver,spleen,lung,
kidney,the longissimus muscle and backfat) at different stages. In this study, Yunan Black pig
was used as experimental animal to clone the CDS region of Fosl2 gene by RT-PCR, the protein
structure were predicted by bioinformatics, meanwhile, gqRT-PCR was used to analyze develop-
mental expression of Fosl2 gene in pig from 7- to 180-day-old. The results showed that the CDS of
pig Fosl2 gene was 984 bp,encoding 327 amino acids. It had no signal peptide in peptide chain, but
had a transmembrane domain and a basic-domain leucine-zipper, which were from 17 to 33 amino
acids and from 122 to 187 amino acids, respectively. The protein of pig Fosl2 had high conserva-
tism among mammal,and it was transmembrane and non-secretory protein. The Fosl2 was widely
expressed in tissues, the expression of Fosl2 in lung was higher than other tissues at the same
stage,it was deduced that pig Fosl2 might be related to the process of lung development;the vari-
ation trend in backfat showed that Fosl2 might had the function enhancing adipogenesis and then

regulate lean meat percentage. Therefore,the results of this study may lay foundation for further
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research on the structure and the role of Fosl2 gene in physiogenesis in pig.

Key words: pig; Fosl2;cloning;sequence analysis;developmental expression
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Table 1 The information of primers used in the study
3 R 4 Bk S5 (5'-3D) K /bp &
Gene name Primer sequence Length of product Purpose
FI-GAGGGCGGGGGAAGAAAAACA
Fosl2 1427 CDS ¢ [
RI-GGTGAAACCAAAAGGCACTGAGCATT
F2-AGCAGAAATTCCGGGTAGATATGG
Fosl2 , , , 138 HYUR RO
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F- GGTCACCAGGGCTGCTTTT
GAPDH 210 PR T

R- CATTTGATGTTGGCGGGAT
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Fig.1 The RT-PCR results of Fosl2 of the pig afterbirth
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Jl DNAman 8/F @57 T RGEHEAM (B 3. xgt B2 ADYFR A > 5 A A7 B 3T - [R] I 5 At i 7L
BB 7R M Fosl2 5 KM Fosl2 7E— /e e — A KOk b,

GAGGGCGEEGGARGARR A ACAC CCTSTTTCCTCTCGGGCOCCACC GOGEATCATGTACCAGSATTAT COCGEGARACTTTGACACCTCST 90
M ¥ ¢ D ¥ P &6 W F D T 5 12

CCCGEGECAGCAGCEECTCTCC TEOGCACECCGAGTCCTACTCC AGCE6C66CEGCGECCAGCAGARATTCCGGETAGATATGCCTEECT 160
5 R & 8 58 6 38 P AR H A E 5 Y 8 8 6 6 66 & ¢ Q@ K F R ¥V D M P & 42

CAGGCAGCECCTTCATCCCC AC CATCARCECCATCACGACCAGCCAGGACCTGCAGCGGATSGTACAGC CCACASTGATCACCTCCATST 270
5 & 3 A F I P T I ¥ 2 I T T 8 Q D L ¢ R M Vv ¢ B T ¥V I T 5 M 72

CCAACCCATACCCCCGCTOG CACCCCTACAGCCCCCTECCAGECCT GECCTCTETCCCC666CACATGE CTCTCCCARAGACCCGECETERA 360
5 W P ¥ P R 8 H P ¥ 8 P L P & L &2 5 ¥V P 6 H M 2 L B R B & ¥ 102

TCAAGACCATTEECACCACT 6T GEECCGCACGAGGACAGATGAGCAGCTETCCCCTGAAGAGGAGCAGAAGCETCEAATCOGGAGEEAGA 450
I ¥ T I & T T v & R R R R0 E g L 5 P EEEE K ERZERETIU REE 132

GEAACAAGTTGECCGCAGCC AR GTEOCGEAACCGT CECCGEEAGCT GACGGAGARGCTGCAGGCGEAGA CAGAGGAGCTEGEAGGARAGAGE 540
R W K L A A A K C R W R R R E L T E K L Q 2 E T E E L E E E 162

AGTCGGAGC TG AGAAGGAG AT TGO CGAG TGO AGARGGAGAAGEA ARG TGEAGTTCATSCTGETGG CCCACSSATCTGTETSCARGA 630
K 5 E L @ K E I 2 E L Q@ K E K E K L E F M L ¥ & H & 8 v C K 192

TCAGCCCTEAGSATCSTCGG T COCACCEECCTCTEE6CTGCAGAC CCTGCGCAST GG TG CAGCEGAGECETSTEOSCOGTEETEETEA 720
I 58 P ED R R SZ P P A 8 6L QT L R S &6 6 8 6 6 VvV Ca v v v 22

AACAGGATCCCCTGGAAGAGGA CAGCCCCTCATCCTOETCOGCGEGGCTEGACGAGGECCACTECTCCG TEATCAAGCCCATTAGCATCS 610
K ¢ D P L EED 5 P 5 5 5 5 A 6 L D E 6 HC S5 ¥V I K P I 5 I 252

CTCGGGEECTTCTATGGGGAGEAGCCCCTSCACACCOCCATCSTGET GACCTCCACTCCTECCATCACTC CBGECACCTCGARCCTCSTCT 900
A R & F ¥ 6 EE P L ET P I VvV ¥ T S5 TP aI TP & T 5 N L v 28

TCACCTACCCCAGCET OO TG EAGCAGGAGT CACCEECET CECCCTC CGAGTCCTGCTOCARGGCTCACC GCAGARGCAGTAGCAGTESES 990
F T ¥ P 8 v L E @ E 8 P 2 8 P 8 E 8 C 5 K A HRGER S 38 58 35 & 312

ACCAGTCATCAGACTCCTT G AR CTCCCCGACTCTEC TG CTCTGTARCCCAGCTCCCTEEEE666TCC TCGACACTSCCTCCTTCOCCASS | 080
oD ¢ 8§ 538 p 8§ L ¥ 8 P T L L & L * 327

GACCAGCACCTTCCAGCGCT CCAGGECCCTEAGGECALGAGEEE AC CCTETECCGGAGAGCTTCCTGE CTCGETGGAGATCCAGSTEEER 1170
TTTGECEETGATGCATTGEAGE ACTTGGATGETCTCTTGARAGC OE CARGACCTCCTOCCTCOGGACAT COTGSAGAGCARATCCTETTTC 1 260
TTGARARAGCCTTGTAGRAACT TG GTTTGETGGACTCGGCATCTCT CT 66CTTCTGARAGAGCCTGRAAGCT GETGTCEACTECTCGCGCCCAT 1 350

TGCTCETGATGTETCTCTGEAG TGATGETETCTTTCCCGGCCCC ACCAAGCATECTCAGTGCCCTTTT GETTTCACT 1427

EATERAE Fosl2 A RRFF 5 T AT R R A9 JE Fosl2 ZIEMRF 5 B U T ATG AT RILbrii, © « "UERL
LT TAA

The upper line show the nucleotide sequences and the lower line show the deduced amino acid sequences; The initial
code ATG is underlined, % indicate the terminal code TAA
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Fig. 2 Nucleotide sequences and deduced amino acid sequences of pig Fosl2
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Table2 Comparison of nucleotide and amino acid of Fosl2 between pig and other animals

YFP Species MR — Pk / % Nucleotide identity SR — P/ % Amino acids identity
4 Bos taurus 91 95
N Homo sapiens 92 97
¥ Macaca Mulatta 92 96
KIERE Gorilla 100 100
B8 Condylura cristata 91 95
W Tupaia chinensis 92 96
4 2E Ovis aries 94 95

JB i Orcinus orca 94 96
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FRSI B P51 2% A GenBank 4 2. B g5 WT .4
(NM_ 001192950, 1), A (BC022791. 1), %k ?ﬁ (NM
001260911, 1), F 4% % (XM _004029036. 1) . 5t £ 2 il
(XM_004686333. 1) B il (XM_006162129. 1) .4 7 (XM
_004005786. 1), JEfi (XM_004268168. 1)

All sequences come from the GenBank database. Bos Tau-
rus (NM _001192950. 1), Homo sapiens (BC022791. 1),
Macaca Mulatta (NM _ 001260911, 1), Gorilla (XM _
004029036. 1), Cond ylura cristata (XM _004686333. 1),
Tupaia chinensis (XM _006162129. 1), Ovis aries (XM _
004005786. 1) ,Orcinus orca (XM_004268168. 1)
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Fig.3 Phylogenetic tree of Fosl2 between pig and other animals
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T2 58 Fi 59 v & LR . & 0. 614&1&3}_%5
70349, EHN i 238 4,5 72,78 % s Fosl2 A
FEAE 36 DBERR AL AL Hh 22 2R 29 1>, JR R 5
DA 2 1 3Fosl2 SRR Y5y 17~ 33 {4 3%
2 . 741k SGSPAHAESYSSGGGGQ, % % 11 5
f & 11, Signal P4. 0 {55 BTN 125 43 #r & 047 7¢
9 RIAE R 0, UL A A AETEAE S Ik, MR
IR (Bl 4), Fosl2 B 7E 122 ~187 i & 5t
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A. ¥ Fosl2 LI T 5 BALYE 5T 5 B. # Fosl2 ZIEMR MBI . A B 14T 7 8RR e I M Fosl2 S LM T
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A. The physicochemical properties of Fosl2 amino acid sequence in pig; B. The prediction graph of Fosl2 amino acid

sequence in pig. The upper line showed deduced amino acid sequences; The lower line extended strand was under-

lined, random coil was marked by wavy lines, alpha helix was double underlined, beta turn was bold underlined; The

bold italic letter indicated Tyr phosphorylation sites, the blocked letter showed Ser phosphorylation sites, the only

bold letter indicated Thy phosphorylation sites. In Fig. B, R showed random coil, beta turn was showed by B, alpha

helix was showed by A,the extended strand was showed by E.

B 4 %% Fos2 S ERRF FI LM RS R Z RGN

Fig. 4 Physical and chemical properties analysis and secondary structure prediction of pig Fosl2 amino acids sequence
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LRBRL P 7 HiS h RS RS E, BB EST
HAh H % (P<<0. 05) . b5 30 H ik R L RIRR T
(P<C0.05) Jf 3k B e I {8, Bl /5 TR 4 B W B+,
RALAE 7 H W Ry 2R3k i 5 KAH B0 T AT

R3 ¥ FosRBEFEMELRIEZE

Table 3 The expression of pig Fosl2 in different tissues

JFAE 7 H Y5 2K Bl R R, HLB 60 H S i by 5
fRAE . 180 H 5 Bk A 11 7 5 Jig 0 3% 30 o 6 AR 5 T
15 o B J5 T A ATG 1) fl TR R A 2 B N 7 H
Ja .k — R R MR O R S T 4
AN TR % B B 30 S PR — B AR A R L 2 30 H
Ut B 2 A o IR B 7 TR, LY 180 H b B %
B AR EE. BREINAMERLELE 30 H
I st 3 ) o KR B S 3% 0 A AR B & 180 H iy st
K E AR .

ZH4H Tissue 7TH#ET7d

30 Hi% 30 d

60 Hi% 60 d 180 H % 180 d

> Heart 0.018£0.001 0
JIF Liver 0.076+0.021"
it Spleen 0.224+0. 042"
fili Lung 1.440.17¢

% Kidney 0.095+0.01"

B % KWL Longissimus muscle

B ER G Wi Backfat

0.007 1+0.000 21°

0.02140.004 8*

0.007140. 001 3°

0.03740.003 6

0.015=+0. 000 51°

0.088+0.004 3"

0.01940. 004 4 0.02640.003 9"

0.0112£0. 005 6° 0.036=40.004 1°

0.064-+0.013" 0.2140.065" 0.12+0.012"
0.21+0.023" 0.554+0. 12 0.8740.059"
0.063+0.036™ 0.058+0.0051" 0.022+0.002 1°

0.004 1£0.001 1° 0.003 7£0. 000 95°

0.04140.001 5° 0.14=+0.012¢

[ AT B0 5 AR BT A TR R R 22 RAR B3 (P>0. 05) , it br - BEAR [R] 6 /R 25 5 g 3 (P<C0. 05)

In the same tissue,values with the same letter show no significant difference(P>>0. 05) ;value with the different letter show sig-

nificant difference(P<Z0. 05)

3 3 i

A EE o RT-PCR # R334 Fosl2 FEH 1)
CDS X, HoAL & 984 >0 Kk, i i 327 & BL TR .
N Fosl2 4% 25. 17 kb, cDNA 5 981 bp, 4 b
326 NEILBRIRSE A R E Y . N Fosl2 &
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fit Py [V V5 R 3k 94 0 5 ik 3 B 2 3k PRI A PR <
PR . R A 3. Fosl2 S H7E 122~ 187 fii &
FETR & AT 50 2 TR BLBE 45 A 30, 1E a2l a3 X

Fosl2 B 149 Jun F& [ 06 9 5 1) 8 8 R & W
APL. i & 45 HAF T

A58 M) 92 2O E it PCR H AR X 7,30,
60 F1 180 H i B pg MAH 1.0 JIF VL BV i
JULLA R 35 38 i 105 Fos12 2 R A 26 38 AR WEAT 7 BF
FELAR W Fosl2 JERPA ) iZ iR k3% 18 =
BHA AR KT BAARBRERERE.7 H
Ity A 124 2 3k ek O g T R b 2 2R DR B D
DR -5 U e A 38 2H R 0 S0 R A O . — SR B A
FEAR B Fosl2 & A 4 7 [a) 2 35 55 fili 5 2 29 By
BErE & 7 0 W S0 28 AH G R, Eferl 851 %
Fos12 3[R 2 5 42 i 27 4 Ak o 72 2 & v 5 40 i S
B T A B IR IA N 2% TR B 1S i £ 4E Ak B — il 2
AT Fos12 % 3 /I BUBCIE /N B 5 8 B ™
A AR S 18] S5 Al 98 26 Bl g » AS 158 R L il Fos12
SRR IBRAE 30 HE TR G 3 ETHRY LA I
Il H 2% DR AT REAE 8 i ) 2 75 2 A v A RS R R
SC AR BRAFF 5T o 1 & LR R %S R A R S 5 0k
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It ¥4 5 995 1 2 X O T TR A B IR B AL IE

C. Wrann 25 ESE, i 3L 3 9 25 40 i) Fosl2 %&
DAL i ok 2 5 5098 25 36 ) (Leptin, LEP) 35 & (1)
BEAR, Fosl2 19 & 2 3 3k 2 42 i /N BUG 107 240 B Iy
LEP FEPRFRB R i3, i 8 R 5 2L 30 1 he i
AR g B AR B8 B A 6. C. Wrann'™ & B Fosl2
e PRI 5 A 8% 7% 1 Al L LA B /N R R 9 LEP SE A 1Y
Tk kBEREREPPHEE . AR b, F s N
Fosl2 JEATE 30 HIR BT ) RIE | 7 H ik & T+
5,60 H B SOF 2 N REL 180 H i 35k it Ik 3
BT A G R RS A KB B i R 30 H iR
SEATHE I F B B o A N B D7 B8 A i R R
HW R @3, B Fosl2 ikt Fmis B 60 H
WA T B B AT ARG R 25 4 L A K R R A AR L
TEC A B LA N B D7 Y 7 R A A R T
Fos12 Feik & FEAIK ;180 H I Fosl2 3 F () ik &
BROR B F X AT fig S B T & N I B B A R R i
F5 T AR P R AR s 2 A i 3R TR Y AR Ak
S5 R R 7 ) A A R HE I 2 3 TR AT R ot 5
LEP F:PA B AH 50098 A5 152 g 09 A 10 A g [) i
Z: 55 VR R T IR 00 9 TR A T B el G A R
XA A R AR B S X M AR R
AE .

N. Reich 2 &, Fosl2 # LK /N M 12 B IF
6 B K e A 21 4 Ak s 72 o L 2T 4 A D Y S5 Ak 1
SR Ak Fosl2 JE IR 10 BR 2 35 2 08 T LA LR
WEE LR E I EAE RSB TR T AN AR
FE ) PERIFE AR O R AR EE A R —
BCRE SR ER UL A H 2 o 2 B AR S5 A DR 1 . RIS UL
P FR K g 2 — P S 1 N SR AR AN R i P Y
R E IR B 2T PE IR S5 AT B i HLA
FEHBEMLFTOE . 10 F K S KB 2 i LA A £F
Y250 A A K g . AR LA
Fosl2 FEPF ) F B RAE 30 H % 3K 2 55 KAE 1M I if
TE 2 UL PR 200 i Y PR3 o 408 01,60 R 180 H iR
ZHE R R B 30 HIRA W R, DR R AT RE
JULPAL 18 A A 3 AT PRI HE D Fos12 JE R AT B8 2
50 L PR A i 8 4 ok R o B T X R A O S A
—E WS

Fosl2 JERTE LB F LSS h A& &
Feik, (H 4 FNBEF Fosl2 126 3k LA 8 A A
[ fL 2 8 30 HR A A FRE.60 HER/INIE 1 F+.180
HE Bt T s ML 7 H i i 5 Rk i

f g B A R A R ZR FEAR IFR A 7 HRETTH 6
FEAR .60 H e o e R 2k, Bl S (19 180 H i SUA
Il Tt s 9 30 H RS S de AR R ik L 5 SCA I [l 7
FLE 180 H i iy H ik ik Bl e KAH . Fosl2 2N
TE A [R] P9 JUE 4 23 F 28 16 JLAE 119 22 5 PR B TS 5 1% 0
PIRTRES 5 ZFh A IE Y 4 8 4 e 0 7 B IR A
EN L AT

4 & i

AR ) v G Fosl2 3L CDS X, 43 b7
ol [e0) 2 A S 92 5 TR 4 R G135 5 K O 5 B
I3 MRV ER 1 56 122~ 187 {7 S LR v S5 AFFE 52
FR4E 25 F I . 4% Fosl2 JERTE ML 81 1 ik = 1y
i T B AR O B I B LR SIS
ek HEMNZ R H T RES SIS MAE K AT
TR s 5 AMZIE N AE NS 5 AL 40N i ek AR (b i
%8 B B R I A K A — B0, T 92 i R T g
2 508 (1 N 17 A5 K R 42 30 T 52 0 R PR R 5 % Sk R AR
W0 I BT K UL )RR AR L R T
HE— 25 BB ST AR 5L
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