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Partial cDNA Cloning and Tissue Expression of FoxOl in Pig
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(Laboratory of Animal Fat Deposition and Muscle Development , Northwest

Agriculture and Forestry University, Yangling 712100, China)

Abstract: The partial cDNA of FoxOl was cloned from pig’s liver by RT-PCR, and primer was
designed according to the homology blast among human, chimpanzee and rat. Analysis of tissue
expression showed that FoxOl was widely expressed in the liver, lung, kidney, spleen, heart,
stomach, subcutaneous adipose, visceral adipose, m. longissimus dorsi and m. quadriceps femo-
ris. Moreover, FoxOl expressional profile was different between in 1-day-old and 9-month-old
pigs following the different developmental stage and tissues. FoxOl was highest expressed in vis-
ceral adipose of 1-day-old pigs while lower in heart and skeletal muscle. Furthermore, FoxOl had
the highest expression in spleen of 9-month-old pigs and significantly higher than piglet that
didn’t have complete immunity ability, showing FoxOl may be involved in body immunomodula-
tion. In addition, the expression profile of FoxOl not only was significantly different from
smooth muscle and skeletal muscle, but also was significantly different from various skeletal
muscle of 9-month-old pig. It implied that the expression of FoxOl is intimately related to skele-
tal muscle types and exercise intensity.
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FoxO # 53% [H + 42 INS/IGF-1 (Insulin/insu-
lin-like growth factor 1) {55 i@ ¥+ ny 847, F
Wit % PISK/PKB ( Phosphatidylinositol 3-kinase/
protein kinase B) 84 B2 {k 2% 1k i % 1) 98 55 H GG £ 5
B LR AS ETBEAR X F W 5 M K 2 5 0
JEl 0] A o 2 AR A K. FoxrO SR TEHE AL |
1 EEORSE . BRI A & A 3 A EARSF ) PKB
B AL IE T . X EL 3 W) FoxO K 1 BF 53 i
i T A P R A FoxO [FJRY) DAF-16, & 2 1P &
FA5 Tl P 0 T ARG . FoxOl J& FoxO
FE R R B 0 DR R R U7 40 0 A A S %
L5 B I O v B A T SR AL S R 05 40 i AR
T S LA B o A A AR R OC &R L BB A 2 i U7 40 i #Y
SIS AR R LAY 2B RN T AR L AT 2 5 D i
FeIRU FUG A0 R 5 B A0 B B g I A0 v R
FZEH MR R EEERY .

Haj, KR (Rat) | B2 J& (Chimpanzee) % ) ¥
A (Human) [ FoxO1 5¢% CDS J¥ 41 & v b 1+
F AHA K FoxO1 751 K H 805 41 15 10 it R
WHE, ARG GenBank B & 3 0 HH < 9 Fh
FoxO1 2 cDNA B[R FF 5 Bt 514 4735 K
J¥ 4 414 bp §9%% FoxO1 3K 5 1751, I 4 Gen-
Bank % 3% ( Accession No. DQ673620), [&] Bt Xt
FoxO1 7 1 H#gH 9 H M AR AR 85 h iR
K BEHEAT 7RI AN 23 L 48 7R FoxO1 78] 4R A1 4%
FBLAE AN [FJ 4L 88 B P i 22 S e R s AL AL, O i
— LRV FoxO1 I8 K AE A AL 2 i LB IR 4

1 #RA7EE
L1 ##

1 HESFI 9 JT 4 H7 4% % (Seghers) 5 3 3k 1 3 fif
HAW A TR KB WA A, TIRAN
Wl Sz B A T — 70 C kAR A .

& RNA $2HUH Trizol W (AR AP ; ¥
53¢ ] RevertAid™ First Strand ¢cDNA Synthesis
Kit (Fermentas) ; Tag DNA Polymerase (Fermen-
tas) s DNA W] & CR I AL s pMD-19T vec-
tor AN EcoR 1 .Xho | (TaKaRa); H. Q. &. Q &
LA 2 PO ) & CE B D -

1.2 $5RF S RNA g4 EX

T HIRRE TR T WA P WFE . i Trizol i
HEAT A RNA 4RI, 7E5 MGG BT EX BT 4 &
RNA HE47 ol £ % IF dEAT BERC A Ik A . &

RNA ff-HFF—70C# .
1.3 RT-PCR

RT v f#i il RevertAid™ First Strand ¢cDNA
Synthesis Kit, It 4 L 8 RNA, # BB & Ui B 4
HEAT AR, %5 158 cDNA, B A BIEE KL K
Bl FoxO1 {85 7 5 1) — B . F Primer5. 0 4%
it — % 51 ¥,k iF (Primerl): 5-GCCGTGC-
TACTCGTTTGC-3"; F #i# ( Primer2): 5-CTT-
GGGTCAGGCGGTTC-3", 51 gL T4 A

PCR AR &R Ny 25 pL:15.0 pl KB 1 X2
K.2.5 pL 10 X PCR buffer, 2.5 L 2 mmol/L
dNTPs Mix, 0.5 pul. 25 pmol/L Primer [ ,0.5 pL
25 pmol/L Primer [[ , 1.5 pL 25 mmol/L MgCl,,
1.5 ul 0.5 U/pll Tag DNA Polymerase, 1. 0 L
cDNA Bt . S0 24 : 95 °C FAE P 6 min; 94
‘C 1 min,54.3 C 1 min,72 C 80 s,33 MG ;72
CHEAH 10 min, AT PCR 4 3G W, [6] i LA A A
1A 2R A RNA Sy B 1 14 2% ons B L HE B 3K 57
V5 QL FAE A 2 DNA 75 345 BB R AT fg .
1.4 FINESRIFESELE

PCR 7 ¥ 2 I 50 B A5 B 6 B¢ | Dk [ml e
DNA B [l Wil 0 & 24k 5, 3% 3 T pMD-19T %
T b R 3 B 7 W) e A B &2 35 E. coli DH Sa,
WA (& Amp, X-Gal f1 IPTG) , il i3 #5 . 5 B
i 8 o BHPE vE R R A T8 N & R (100 mg/ L)
1 LB AR B FRBEHEAT Y KRB FR . 37 TR FR LK
HI H. Q. &-. Q KL Ak i 42 BG4 4l 42 BB DNA
(B i 7% » PCR 97 3% o 20 % 7 & 40 ke, 75 1
EcoR T #1 Xho | i#47 WUEGY) i — 20 % € FHVE vE b .
28 PCR AN FR i 11 P9 110 1l Wl 1) 25 5 12 00 BH P e B 2%
M

e e T A5 1 P51 5 GenBank F 2 R EMI AL
AR R B A ) ForO1 JE A 51 ) ] Clustal
W B A7 78 2 [a) 9P e X LG AN [m] ) 22 T
FoxO1 & B AR 571
1.5 FoxOl1 YA ARE
L5, 1 #4218 RNA M4 U5 3l 1
H A 9 A5 0 FFIE (Liver) (il IE (Lung) . '5 I
(Kidney) . it i (Spleen) . .(» i (Heart) . § (Stom-
ach) .z T g Wi (Subcutaneous adipose) . PN JIif g I
( Visceral adipose). & & K Wl (m. longissimus
dorsi) DU 3k AL (m. quadriceps femoris)ZE 10 Fp
ar B AL S 9 T W5 et Y B L Cm. curaneus)
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(1 H A7 48 Bz LR R 8 JE 1R BO i ] Trizol 3
PEWCE RNA, IF 317 3 %% 56 . Fl RT-PCR 3 46 Ul
FoxOl JEH 2376 1 H A1 9 H i & 44U &£
KGO FoxrO1 514 K PCR AR &R
AR 1.3, i pactin fEH NS OGZ YK
4399 bp) 5 ANF « Bl 5'-ACTGCCGCATC-
CTCTTCCTC-3"; F i 5-CTCCTGCTTGCT-
GATCCACATC-3',

1.5.2 PCREHREHHE SQ(Semi-quantita-
tive, SQ)RT-PCR ${ A 2 @ 57 76 W X 51 ¥ 47 1 4k
FHR B I SE Rl BRI B BN R B A IR
FF- G ET AR . A o B i 27,28,
29.30.31 Fl 32 %5 6 AN ARG IR E Y 1 FoxOl FI
Bactin FEPR , 7 35 52N T 75 096 BRAG R U EKL

1.5.3  BERC L IK BB RUIR MBS 0 B B 2.5
p L PCR 724 5 it 1 1 Wi TR A+ 2647 35 0 35 i
HL K » Wealtec BE I A% R 4240 B8, 3£ A Dophin-1D
8 IS B A3 BT PR X 45l E AT 0 5 BE A e oL 45
M FoxOl Fl Bactin WK WG BE 1 HLAE 32w .
K JH DPS Gt 84 47 B R R R e it o0 A 5
EHRLR,

2 HBREHW
2.1 FFE2RNAWREXRNEHRE

TSI B T bxd BT B RNA 047 4 1
W E L Avee B 0.058. Asg 7 0.030. Ao /Ass

1933, HAF &I k., B RNA ¥R E A 1 160
Hg/mLo oy RNA %%ﬁfﬂ(@fmsﬂ@ ]-o

28 S rRNA
18 SrRNA

5 STRNA

1 2 RNA B B ikt il
Fig. 1 Electrophoresis profiles of total RNA

2.2 PCR #1# FoxOl ¢cDNA #3451

DI I S0 RNA 33 5% 53 7 ) o B A i#F 47 PCR
P38, PCR 77 4358 e B vk R UL 1] 2, % PCR 7= 4y
HEAT Al Ak [RTC, [l e 45 SR A6 0 L 1 3 0L it 1) 4 7 T
4,

bp

#2000
1000
750
500
250

100

M. DL2000 marker
2 PCR 7= 40 % B B ik 6 i)
Fig. 2 Electrophoresis result of FoxO1 PCR products

bp M

M. DL2000 marker
B 3 PCR 7= 4 ¥, [5] 45 %% B BB ik A6 iU

Fig. 3 Electrophoresis result of depurared products

pMD 19-T

FoxO1

M. DL2000; 1. 41 B0k % 5E 52, WY 45

M. DL2000; 1.PCR identification of recombinant
plasmid pMD19; 2. EcoR 1 and Xho | restriction
identification

B4 BEHERMNRERNBNERE

Fig. 4 EcoR | and Xho | restrication identification of

recombinant plasmid

2.3 ¢DNA FIREIBRES

R4 D 5 45 S FoxOl cDNA #43 J7 51 4 B
414 bp(WLIE 5) . H cDNA J¥ %13 3+ BLAST F X,
5 AN (Human) ., 228 (Chimpanzee) . K [l (Rat) .
4= (Cattle) F ) (Dog) i) cDNA J¥ 51 43 5l 87 %% .
87 %0857 .87 % A 87U I — Bk, W1 25 H 8 N K
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# FoxO1l cDNA J£%1, % cDNA F51 2 #2238 Gen-

61
121
181
2n1
3,
361

CCCAACTACC
ATGCAAACAC
GCGGGACTCT
CCAGTCGATC
GGCCCTAGTT
CCCAGCTCCEC
TTGCCCCACG

AAAAATACAC
TTCAGGACAG
TGAAGGAGTT
CGGGGGTGGC
CGGTCATGCC
ACAGCCACCC
CGGTGAACAC

GTATGGCCAA
CAAATCGAGT
ACTTACTTCC
CCAACCCAAC
AGCCTACGGEC
TGGACACGCT
CATGCCCCAC

Bank, & 3% 5 DQ673620,

TCCAGCATGA
TACGGAGGCA
GACTCTCCTC
AGCCGAGTCC
GGCCAGGCCT
CAGTCCACGT
GCCTCGGGGA

B 5 %5 FoxOl EEE 2 F B cDNA F 35
Fig. 5 The partial cDNA sequence of pig FoxOl gene

GCCCTTTGCC
TGGCCCAGTA
CCCATAATGA
TTGGCCAGAA
CTCATAACAA
CTGCCGTCAA
TGAACCGCCT

CCAGATGCCT
TAACTGTGCA
CATTATGACG
TGTGCTGATG
AATGATGAAT
TGGGCGTGCC
GACC

2.4 MEHAARZEKN S PCR K TEIRE
SR 27.28.29.30.31 f1 32 ¥k PCR 5+
BH8 FoxOL B fractin 3 1A 0 4 12 B 57 45 1 06 55
L5 ILE 6A ME 6B, Xf FoxOl ) PCR =4
HL K o BT 25 R W 7 27 ~ 30 MG 3R Z [A] L 3 R 7=
HRLIEY ., A U A PCR A& 1 (6

C) AT LAEAT i B RT-PCR 43475 % gactin 1
PCR 7yt 3k 43 47 25 2 % W . [7) £ 16 27 ~ 30 A48
Pz pa) B i e (6 OO T KL EAT F
£ RT-PCR 4 #7 . H AT 58 FoxOl F Bactin
¥y PCR & #R R B2 R 29 MR

300~ —a— FoxO1 —m— B-actin
250

200 —

a
8 150
100

50

0 I | I ] 1 I
27 28 29 30 31 32

Cycles
C

Ao AEPEFRECT FoxOl ) PCR YK IE B AEEFHR KB T factin #) PCR ™ ¥y a1 3k | ; C. PCR j*

Pk & OD |

A. PCR products on the agarose gel of FoxOl; B. PCR products on the agarose gel of factin; C. OD analy-

sis of electrophoretic bands of PCR products

B 6 AEBIFEI FoxOl F factin 3 1 ZEH 200
Fig. 6 Effect of cycles on PCR amplification efficiency of FoxOl and f-actin

2.5 FoxOl EEEMEREMB FERZHLAH mR-
NA RESH

XIRIA 1 H ARG Y 10 2 ZUH] RT-PCR JF
Pkl FoxrO1 BEH 33K FEEE O B — A 2L ff
A Bractin VER AN Z: 55 RFRWITE A R I 20 2 b 1y
52 H AP 1 5 W (B3 A LI T L B R i
I 70 B L RBRDE O R L LR R g L R
JE W7 e A LR I Y Sk ILAE 10 R 2H b 8 3%
ik AR IR RE D7 rh A X 358 T B e ORGSR 3

FIEHCBILIE 9 A 7T S 1< L B Y Sk JULA G i
Hh 2 kR RE A - EL AP UL B UL o R ek 2
S AN AE B IR 07 RN I 7 T 3R 0k A 2 S
SETEN

X9 A AERE I 11 MU RT-PCR J5 ik
Kl ForO1 [N 305 F FETE O - B — L 8L i
Bactin VN2 G5 R R WAL P A AT 2k 1915
B H B3 7 1B GO 8% 2% DL IR 8) L Bk % Ak N A
11 F 2 1 (RO B2 LD B4 2 3k 7 JBUUE Hh A Xt 2
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10987654321Mb%

100 9 8 7 6 5

M. DL2000 marker;1~10. 235 4 B i L& 6By
SKWLL BT RR I oL AR T B BB B B prac-
tin JNZ. T

M. DL2000 marker; 1 — 10. Liver, lung, kidney,
spleen, m. quadriceps femoris, subcutaneous adi-

pose, heart, visceral adipose, stomach, and

m. longissimus dorsi , respectively. factin as position
control. The same as below
B 7 FoxOl EEREMEE(1d)10 FHAFARTH
& T
Fig. 7 The RT-PCR result of piglet FoxO1 gene in 10
tissue samples

TR T A R E TP P B AR RN 32 308 = 1 L e L T
IB) . G A W] A A B AR Y FoxO1
PR F AW WURE B L A B 2 R
1715 FLAE AN [7) 24 Y ) JUL G e R UL L I i Sk L
L Hh A7 A S 22 5

11109 8 76 5 4 3 2 1 M bp

1110 9 8 7 6 5 4 3 2 1 M b

1 %00
- = L

11. m. cutaneus. The same as below
8 FoxOl EEZEMFH(9 AR) 11 MARAL R
By R
Fig. 8 The RT-PCR result of finished pig FoxO1l gene
in 11 tissue samples

ANFRHLU R FoxO1 3 [ (1) A0 363k B 3%
MR R ME 9, FEFEEE L ARS FEEY
25 5 0 F AR IKOF- v B 58 4 M W) 35 3R OR O 3
PEZE R (P>>0.05), A F AR S 2 M5 BA
[ £ A B2 5 (P<<0.05), F 158 4 AN )
R A 2 A A B 35 22 5 (P<C0. 01) (CHrp
AR ABZEAREEER .
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A FAERE L H R 5B AR (9 )
A. Piglet(1 d); B. Finished pig(270 d)
B9 LMK ERESHR FoxOl & F mRNA 1§
WRIEZFEMILRR BEHEKRE
Fig. 9 The significance test of FoxO1 mRNA expres-
sion in different tissues from piglet and fin-

ished pig

FEA 5 R D L Atk 7K P 45 18U FoxO1l mRNA 1
FIk PR LA R FoxO1 7 P kil i) 9 A= £ 4% F0
BUERE A A b A Rk AH R F 2 R
— RS T FoxOl fEAHUE A IGEh A E )
PAOIEER Y/ =22 ST

XFF B S s FoxO1 5 R A Jifi B L. 0
LB FIRFE B, o A IE B gl 2
HREZEEH, X A48 5 Bouillet 2 1 i 57 25
REA—F, 5 Nakae F MR RFA 25,
FERIAE LA A 3R 5K b X AT RE 5 BT B 5 1
SN H A 5. 53 A FoxOl 16 3 WLUFT B
8L rp ek 22 S K, HLZE A [R) 28 2015 4 L v B A7
TEZ ST AU B Sk LR B2 L4300l s F 2 34
JUL - 25 T LR AR AR UL, A7 B R REAS 7] L 37 2l 5
JEWARKZE T AR E R R, AR FoxOl
TE 15 2y 58 R 55K e Y Sk L 2838 T BEAR L AE TS Bl
S BE 5 /N R SR L 2R G TR B L I AE I Bl o
— MR LR KB FEAN T WA ZN, = F 2 5]
BEP<0.01), WA IREEN, FoxOl 1F N
e 7 55 B B WUA 204k L K LR T Ak v B LA
TE WA SR Kamei 55 F 4% 36 B 9% %
B, FoxO1 45 B 8% LAY & F0 T 0 JLEF 2 0% [ 5%
K ASFI BB LA D RE R4 R o B oy
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Leenders 875 £ W] ZEGUIE B 40 s 71 T 2
Jit 452635 FoxO1, FoxO ] AE J& i B4 41 i B 24 1 A
TR A3 o 7E VR G 25 2 I 1) 40 M SR A 2 e B %
G 8 o 25 2oL PRl — s MR AR T AR 56 R
JARRERRE T FoxrO1 4 FH T 2 35 =2 B A B A I 1)
11 2H 2 die v L 9 oA 8 AR L I8k 2 25 2 AN ) By
By T 40 A B4 i o fF A5 A I 3 2 0o ol R
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