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RT-PCR H&, Ll AA XY 30 d BpiEEE O EAR , IF R 3 X8 in 18 B A 2 7] 18 & 2 [ ( cadua-related type homeobox
gene) Z IR CDX2 mRNA FAMALR TR U AA B+ 35 = Bt d AR , TR WS i51E CDX2 mRNA
FENREHTL. SR ExR:AA WS+ 358 CDX2 mRNA MRZFER/ TZEBH(P=0.09) 1z (P =0.06) F
ZEHB(P=0.05);AA 3% CDX2 mRNA =+ 5 RZH PR ERARAMHRNRFEA,2~30d FFE,4 d[E
S8 AR T E2 MM dNHWRAEFFEEERT T 30d(P<0.05). DL EERFH . AA RS IE R W CDX2
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Regional and Ontogenetic Expression of CDX2 mRNA in Intestine of Chicken
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Abstract:One hundred and twenty 1-day-old parental male Arbor Acre ( AA) broiler chicks were ran-
domly divided into 4 replicates, respectively. Regional expression of CDX2 mRNA in different segments
of intestinal tract of AA chicken on 30 d and ontogenetic expression of CDX2 mRNA in duodenum and je-
junum of AA broiler chickens were determined by relative quantitative RT-PCR. It was found that: The
CDX2 mRNA expression in duodenum was higher than that in jejunum (P =0.09) ,ileum (P =0.06)
and colorectum (P =0. 05) , respectively. Ontogenetic patterns of CDX2 mRNA were consistent between
duodenum and jejunum. The abundance of CDX2 mRNA decreased from day 2 to day 30, increased from
day 30 to day 44 and increased slightly on day 58. The abundance of CDX2 mRNA on day 2 and day 44
were higher than on day 30 (P <0.05), respectively. These results indicate that: Regional expression of
CDX2 mRNA in intestine of AA chickens was declined along the downward intestine from proximal intes-
tine to distal intestine (P >0.05). Ontogeny of CDX2 mRNA in AA chickens had the same pattern in
duodenum and jejunum, indicating that CDX2 mRNA expression could be regulated by developmental

stage.
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CDX2 —MF EANR R ERERE T, B E
T #8% [a] I & 2 H ( cadual-related homeobox gene) Z£
B —R,EFEPRREERE, NRIMRE R
BEHREMERMBERERE, EHELEEE
R R URMET EREERAY. EERK
R RB,CDX2 BH 2422 ~23 kb, HH 3 MIMNEF
M2 MRS FHE, SZXTME CDX2 EHEF 311
MEER' . PR, CDX2 2 5REBERKL
SYBLEY U RMREZEREAS R EX. B
46, CDX2 B2 5 AR A B E K REES.
Honoi Z" B3R & & B CDX?2 & o H #1483 HEPH
( hephaestin) ¥4 %35, B fp £ 2 418 N gk AR
. CDX2 X+ FBEEE N KGR A& IKH B Escherichia
coli BBENBERENZAERNFZE LA —EREME
FY¥. B#i#A % CDX2 mRNA R HE B /KB M
AFEEPEEX Y B, A REFRESR
FEIA) 1 d S ERHEYE Arbor Acre (AA) A, i#1T
2 rBA 3. 45T 2.16.30.44 158 d RE+ 38
.2 B i s B e &, 5 XY € & RT-PCR
FEEPER AA X518 CDX2 mRNA REXWGHEER
WA R+ IRz CDX2 mRNA ZEEHN AT R
=, WA CDX2 mRNA B3R5 EE, 4 CDX2
15 R X8 i 3E P A 3 Th RE RO BT 9T B8 R B A

1 MREFE

1.1 AR EHEREE

1.1.1 REshyy EARETERARKERER.ET
IEE AR 1 B i #EYE Arbor Acre (AA) P3RS (I
S RERR RN IZ) 120 P, RN ARE —
HEEN R4 ANER, FHEEREN40.7 ¢, 1
BHH 30 5.

1.1.2 BRARZFTHRAKE SHENRC'0-~8
R A E T ERITERIEC S, B A RME 3¢
KERFE 1. F 31 BRAGRAZRFHRBPTE, 2
34 Hig2 P EH NG HIR.

1.1.3 HKxETEHLR ﬁﬁﬁ%ﬁﬂ&i%w
PPl e B A 3 1T, B B A MR Z05MEUER, B
RKFIRE , NTREER,$F 1 n.ﬁmﬁﬁ% 33 ~
35 C,LUEEARK2 CEEZER, FARE.
1.1.4 ALk # 45F 2.16.30.44 i 58 H i,
BEEFREEVFHEREN 2 31,3540 B, Bt
FER, AR EHiE, FAEFF A4 CTH
¥ ) PBS 2 MR vh st , KK T a2+ 38
URTHAHEREMERAER T3 cm BB, 1EA
"i“_#?b%ﬂ_ﬁﬁf—nn,))kﬂ P EREMEBIE S

-

30 %

M FHEL3 cm B B, 0 FUAE N Bl B 45 E R RE . X
A LS mL ELER , BERAEE, -70 CHRHHEE
1.2 J#i8 CDX2 mRNA X EE RT-PCR

1.2.1 #5% RNA 3 f RNA &3k R Trizol
(ILEFEBRERNBEAREFRAF ) — P HIRERIA
RS RNA Z#AMN LA ETIE B RNA Bk B4l
¥ ( Eppendorf BioPhotometer 260 nm). F i &4 50CH
1. 4% FREAEYE D AE BE B8 B FR 3K , iR §% 28S rRNA #I
18S rRNA HyIK B LU PEH RNA FRE.

F1 2P ERHBEHRARNEITRKIE
Tab.1 Diet composition and calculated nutrients level

B/ %
iy CYRTIY BREKY 0~30d 31~-584
X 65.00 67.65 || Rt/(M-ke7h) 1212 1275
KRR 270 400 || wge/P 20.00  18.00
5k 26,20 2.02 || wyum'% .10 1.00
oM 0 2.00 || 0gyp/® 0.2  0.45
(8 200 0 | wg.y/% 0.85 0.7
3 0.8  0.87 || we/% 0.85 0.8
RRAS L5T 162 || we/% 0.67 0.6l
BERLs (8%) 016 0.27 || waup/% 0.45  0.40
EEM Met (%8%)  0.18  0.15
-8 0.29  0.34
S AER(T5%) 0.10  0.08
k" L0 1.00
At 00 100

DRBEEET 40848 5. 00 mg, 4k 69. 00 mg, 4 84. 00
mg, 4 98.60 mg, s 1. 14 mg, #0.30 mg, &4 % A 15000 IU,

$4A4D,30001U, 444 E25.5mg, £44%K,2.1 mg, %
2%B24mg, A% B,Omg, A EBS. lmg, 842 %8B,
0.02 mg,2 84512 mg, WM& 48 mg,*+#8 1.2 mg, £ % 0. 06

mg, & %, ¢V i 50 mg, & T & 90 mg

1.2.2 R#F HSHNEBHRER?2 pg FHEHHE
RNA #47 R ¥ F. B &% d RNA § cDNA (RT

product) . RR¥EFRFNARFAN 20 pL, K& Oligo dT
(18)5 pmol/L,1 mmol/L dNTP,20 U RNA &gl i 57

( RNase inhibitor, TaKaRa, X #%),200 U [ ¥ F K
(MMLV RT, Promega) ,4 wL 5 x RT Buffer ( & 250
mol/L Tris-HC] pHS8. 3,50 mol/L MgCl,, 250 mol/L
KCI, 50 mol/L DTT, 2.5 mol/L Spermidine) . £ & &

RNA .Oligo dT(18) #1 ANTP £ [ ¥ 55 70 C A ¢
5 min, K EHE S min, BIMAHKREF, BTG T
42 °C 37 60 min,95 CAFME 5 min. ¥R =% ( RT
products) —20 CRFH.

L 30 d B AA XS 5 E & B qh IR, BE R
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& % . W EIE CDX2 mRNA FiXxWBEERES EE BT 75

WS R71E CDX2 mRNA RiIxHWHEERE; UL AA |
X -+ 8 M A2 B ke & AR, BF 3T A XS R CDX2
mRNA FEXH AT HA1L.

"LM

1Y% A Primer 841211, jbﬁ%ﬁ%ﬁﬁ&*
ARAFIEELTIMFH NSEILE 2. UL B-actin
HZEFERINIR, X CDX2 mRNA ST 2 &9

i

1.2.3 B& ARG Hikitf PCR L EF&4 PCR  #7. PCR M 7E MJR PTC-200 PCR {¥_Ei#747
*2 CDX2 BR9EEAF B-actin NIrERAS | MEH
Tab.2 Parameters of primer pairs for CDX2 and B-actin gene
S):np- T S19OLE Elkzgd 7=#)/bp
CDX2( NM_45383525 GenBank ) 737 ~756 Sense 5'-CTCGGTAGCCAAGTCAAAAC-3' 85
803 ~ 821 Antisense 5'-ACTCCTTCTCCAGCTCCAA-3’
B-actin( L 08165 GenBank) 83 ~101 Sense 5'-TGCTGCGCTCGTTGTTGAC-3’ 201
355 ~373 Antisense 5'-GGGTGCTCCTCAGGGGCTA-3'

Ay

N #n3E A B-actin Primers (10 pumol/L) #1 Com-
petimers (10 pmol/L) 2= H,_ Dieffenbach'"! [ 77 3 , 4%
B-actin Primers ) 3"yt T840 (dL X 3R B BEE
RERAH),FHEPCRIBFTHRESERE G
A BE ZE 141, 48§ 3| B-actin Competimers. X B-actin
Primers I Competimers ¥ 2 10 pmol/L 45,

KB HEEHIT PCR ¥ 3, XT?EAF;-(FFI’BUF
FELBIRA) B PCR &R 5. ﬁ%lﬁu&
HZER CDX2 M A VRZ A B-actin 51 ¥R B #1710
\t. CDI2 5 RT-PCR 464822 20 ol H S AR
SA1 pL REX™Y),2 pl 10 x PCR Buffer, 1.5
mmol/L MgCl, ,0. 2 mmol/L dNTP,0.5 pumol/L H 3

K B35 ¥, B-actin Primers + Competimers 4
0.15 wL +0.85 uL, 0.5 U Tag DNA polymerase ( Fer-
mentas, Lietuva ). PCR 45514 .94 CHAs
94 CAsME 30 5,65 CIBA30 5,72 CHEfH 40 s, 53R
Bk 32,72 C#Efd 10 min.

3k &K B 43 #r: X 10 pL PCR =4 &

0.02 g/mL EtBr Z% & i3 fg b 6t e I fa vk B AL
& K B 4 ¥ | LabWorks Image Acquisition and

Analysis Software 4. 0 ( Ultra-Violet Products Lid,

Cambridge, UK) i# 717, R 3& B #9 % A #1 B-actin PCR
PRI IRBE L, B AR S R CDX2 mRNA 23k AR ST
8 ,RT-PCR FEZ2/PEHF 3K
1.3 BESH

I PR LI 8L + tRdETR R 78, A SPSS14.0
S AR CES 'ﬁ K 777 2 77 H7 (one-way ANOVA)
LA LSD FiksfT 28 A,

2 HXR

2.1 AA B8 30 d fziE CDX2 mRNA RiZ G

=5
AA P78 30 d Bf AR B CDX2 mRNA RT-PCR

PR ET IR R Tk W 1, K Al Br 4R o

LII"

5 min;

|Im!l

CDX2 mRNA R R XHWHNFEERE 2. AA B
T 36 CDX2 mRNA WEXEERT TEW . BEHM

ZHMm  BERAEZE (P HE4 7|5 0.09,0.06
0.05).

M D J | C Mix

bp
2 000 —»
1 000 —»

300 —»
250—»
100—»

4 f-actin
+— CDX2

M: DNA Marker DL2000; Mix:

I: Bl;C: 45 H; n=8

A1 ARBE CDX2 mRNA RT-PCR 7=/ 3 tE B A E 5%
s di Rl

Representative agarose gel electrophoresis of CDX2
mRNA RT-PCR in different intestinal segments

B4SHE:D: +t-8; ). =h;

Fig. 1
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NA/B-actin mRNA

ke

D:+=3M; 1:58; 1.B5;C. 5 HE; Bir L AR/ HR
ARBEZEERABE(P>0.05); n=8

B2 ARFEBE CDX2 mRNA FikfH51E R
Fig.2 Regional expression of CDX2 mRNA in different intesti-

nal segments

2.2 AA BB+ 358 CDX2 mRNA REHPE S
T

AA PIX8+—3%8% CDX2 mRNA RT-PCR =44t

MBI 7k W 3, + —#% 8 CDX2 mRNA

RIANEBHEZRAILE 4. HE 4 70, AA WS+
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r* v K % % # &30 %

$oi% CDX2 mRNA [FEK7E 2 ~30 d BYf&(E 44 d Bt
o] H-,58 d BYEEF T FE; £ 2 144 d BTRIRIEFEFEE
T30 d (P <0.05).

44d 58d Mix
A A

30d
——

M 2d 16d
bp ——

o~

p-actin
CDX2

M. DNA Marker DI2000; Mix: {8242 d.16 d.30 d.44 d.58 d:4} 5

R 2.16.30.44 F158 HiRMHEHER

3 AA WS+ —#8E5 CDX2 mRNA RT-PCR =43
HEHE&E I e Ik

Representative agarose gel electrophoresis of CDX2
mRNA RT-PCR in duodenum of AA broilers

Fig. 3
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CDX2 mRNA/B-actin mRNA

30 44 58
H #%/d

N
Prumd
=al

R br b AR E , RAF B ZEZREE(P<0.05) ,n=8

B4 AA RXS+ 385 CDX2 mRNA RBWAH AL
Fig.4 Ontogenetic expression of CDX2 mRNA in duodenum of

AA broilers

2.3 AA FB=J5 CDX2 mRNA RiZPWEBH
T4

AA BI875 % CDX2 mRNA RT-PCR Feigjft 24k

BB Ok L 5,55 [ CDX2 mRNA RiEM K

B ILES. HE6F W, AAKR G = i CDX2

mRNA REMEAETHEAX S+ HEA,2 ~30 d i

FF%,44 d B [EIH,58 d BFERGECT B 7E 2 Fii 44 d By

HFEEEBERT 30 d(P<0.05).

16d 30d 44d 58d Mix
A

M 2d

B-actin
CDX2

vi: DNA Marker DL2000; Mix: #A#F; 2 d.16 d.30 d.44 d fi58 d: 4}

B3 2.16.30 .44 158 HitHmEH S

K5 AA WX CDX2 mRNA RT-PCR =#R B MHIES
i divd R4

Fig.5 Representative agarose gel electrophoresis of CDX2 mR-
~ NA RT-PCR in jejunum of AA broilers |

ab

CDX2 mRNA/B-actin mRNA

7
%

2 ]

QN

30 44 58
H i#%/d

Rt £ AR T8, mAR B2 EERBE(P<0.05) ,n=8

6 AA BXSZHH CDX2 mRNA ik REHTL
Fig. 6 Ontogenetic expression of CDX2 mRNA in jejunum of AA

broilers
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CDX2 R—FiB s e R H T fElE
FEAMREE MU RERNERF T EEIER
RV RS E5TREBER - HBRHERE
O St A 2 B T R A S Y A AT
EB L, EEHABEP,CDX2 HFRILBEMRIREELE
S ESTHNAFAEES, T 5, Sh M ER
Rep ,CDX2 XX EYR ,EFRBRERE, ERE.B
HRPRERZMEARS, BRE. 5T %
REBZRIFEHBEN, M+ 2B . S kEH
ZiE. B REgZRTHEEN" . 3/NRHPRE
B CDX2 mRNA K31k 3 B /N B 45 B 4K K 3%
int e AR R BN, AA B3 CDX2 mRNA %35
FENT—HE . ZH. BB EERRKER, =
B B ERZ RIFRAFEEME(P >0.05). K
% CDX2 mRNA FRZERFIEBEA R X8 2RI 1 515w
AP AREER, AN ERAEFTH—F
B3

s % B LR CDX2 mRNA W&, IRZE
% CDX2 mRNA FEFEEEHAE 13 B EFAATIR
KAE, 7 13 ~20 B pr B fEE H & 13 i o B
R AR LR R AA WSS CDX2 mR-
NA REMEEBEAS +_fehEAMHEA,2 ~30 d
i TR ,44 d BB F,58 d BTRSSU T F% 7 2 Fi 44 d
R EIEEFEEEE T30 d(P<0.05). X5/h7
i CDX2 mRNA FAHEF AR, 1Koh, 153,
MARTRF R P RAME R EZ TS B HET R E
BIRY ¥ Bik—H B E E 2K SGLT1
GLUT2''® |5 45 £ B #% 35 £ 4% 1BAT M1 y* LAT-
2 MR £ 44 PEPT1-"® mRNA RIRBERF
ERAER, XEBRRAA ES AERE L KR
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