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Gene Cloning, Analysis of Bioinformatics and Tissue Specific
Expression Profile of Heme Oxygenase 1 Gene in Chicken
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Abstract; The aim of this study was to clone the chicken Heme oxygenase 1 (HO-1) gene, predict
its protein structure and function, and reveal its expression characteristics in tissues. In this
study, Hailan White fowl (W-36) was used as experimental animal, the CDS region of chicken
HO-1 gene was cloned by qRT-PCR, the protein structure and function were predicted by using
bioinformatics, RT-PCR was used to analyze the expression characteristics in tissues. These re-
sults showed that the CDS of chicken HO-1 gene was 891 bp,encoding 296 amino acids. The con-
servation of its nucleotide and amino acid sequences were not high compared with other species.
The protein of chicken HO-1 was transmembrane and non-secretory,it had a domain of the HO
family,it is classified in ECI1. 14. 99. 3. It could bind to HEM, BLA, OXN, Q80,SUC, TRE and
Na*t molecules,the HO-1 was expressed widely in tissues,and the expression level was higher in
the brain, brain stem,artery, sciatic nerve, duodenum and small intestine, HO-1 protein is predic-

ted that it can regulate the sugar and salt function,and is expressed widely in tissues, with impor-
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tant biological function in the circulatory system,nervous system and digestive system.

Key words: chicken; Heme oxygenase 1;gene cloning;structure and function of protein;tissue specific expression
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M. 5 HRBIEE/ R, Bl W%
WA E HO-1 RSB, HO-1 WESHER
EMEES ENaCRRHPEEEMLS, KEYS
ﬂiﬂﬁﬁfﬁ%ﬂﬂ?ﬂﬁﬁﬁ’u&ﬂﬂ'?ﬁ%ﬁﬁg
SPRMAR. MaOREFIEABK 3 MYk
EEEHTHREAFEBESRFEEEA.
HO-1EAHAT R AR E M ER. F
50k ZHEBMFEIRES . AWM. BIXT
HO-1 X RMRL TFESNB HHEEFX
HO-1 &M 5N R AR ARE. sMREEEH
s HO-1 MM 5Thes, At — BB 5EM HO-1
MY ETIRRESE,

1 MRE5RE
1.1 RR#ESEH
1.1.1 RBsHPWE5HRA F s RET B g

£1 WERRASEEMNIIWER
Table 1 The information of primers used in the study

LA 1 HE 2 AW (W-36), 5 i k| MIKK,
HHAEFE. 35 H i BE KB M A5, R & K.
ER G T VA ER LTS BE . RE.
BENE %R 0E. BB R T
LB BB AL O AL B AR IR ECZE . 8 S2L  BR R,
ik BBk F 0B, 253 RNA locker 402, R 57
FT—80 C,Al FHRREHHETIIN.

1.1.2 EERAN RNAase [&# ¥ B 7 .RNA
locker ,RNAout WH FIEXBEEEBEARL
f]; M-MLV % #iX 7. TransTap-T DNA Poly-
merase, Trans1-T1 R 3% & 41 ffi . Peasy-T1 Cloning
Kit.PCR =4 BliX A & /N E R R XA &
#11] B F TransGen Biotech A %] .

1.1.3 B|Pit 588 # 1 GenBank k1§
HO-1 #H 5 (HM237181. D, F A Oligo7. 22
Rt i HO-1 #E CDS X # PCR 5[ ¥,
[ Bt 4R B SRR AR B 938 HO-1 B F 5 FiXg GAD-
PH #H %] (K01458) , #| F Oligo7. 22 ¥ {4 #¢ it
#hER PCREI Y, L EAREEKRERAAS
B3I FFEERE L.

# H % #F Gene name 8| Y FEF)(5'-3") Primer sequence  F=#)4 E /bp Length of product F3#& Purpose
F-ATGGAAACTTCGCAGCCACAC

HO-1 891 CDS K

o R-TCACATGGCAAATAAGCCCAC sk
F-GTCATTGGCAAGAAGCATCCAG

HO-1 194 HARIKFF

R-GGTGAAGAAAGCCAACCCTT ARRBFELH
F-AGAACATCATCCCAGCGT
GAPDH 182 HARBRENHT

R-AGCCTTCACTACCCTCTTG

1.2 % HO1 EE CDS R¥ MR =HH S NF

# B RNAout RFI AR B FRALRK L
RNA,#1E TransGen AF & #H T REF, FAH
RT-PCR P BB A B,7E 95 °C 5 min; 94 C
30 5,60 °C 305,72 °C 30 5,35 M F¥;72 C 7 min;
4 °C# LRI, A PCR =45 ul #ITEEBR B K.
FI DNA [l it 50 & 40 5 B ik B B B B, BG4
5 pEASY™-T1 Simple Cloning Vector ##, %1k
Trans1-T1 3274, Amp™ 3 4R Pk B PR # & % , B iK
LB #5355 538 W 5 , IR BURUBLIF #£4T PCR % 5€ , 1tk

GREFEAERASERERAAWS.
1.3 H#EzhiiFhE HO-1 Btk 547

S F§ DNAStar 84 %t 9 MRS Y F HO-1
BEMAEERF ST R L, g HO L
EREFFIMHAXERM, HO- 1 B HERREERF
F{5 BRE T GenBank, RK{E 8 44 (BT020968. 1),
B f (JF731041. 1), 1 3 (BC061954. 1) . # 8
(EF139130. 1) . A (BT019785. 1) /NRL(BC010757. 1) \ &
R % (JX035934. D FB K B (BC091164. 1D,
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A3t38 HO-1 & B R#17 g K XM, i A TM-
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PHD ZE& X% HO-1 8 &5 13 47 B » hE
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1.5.1 cDNAAR B30 MHASHHTE
RNA 325, W18 & RNA [ OD;s/ODys, HAEZE
1. 8~2. 0 BEFF & B3R, 3 4% TransGen | & #
fIR¥ %, RNA 5.0 pg, ROKRN 20 uL, 5%
cDNA 724y,
1.5.2 #hER PCR &L WA &V,
7E ABI 7500 Real Time PCR System | #47  BE .
IR B cDNA R, Bl GoTaq® gPCR Master
Mix,2X 10 pL, EF# 514 (10 pmol L™') £ 0. 4
pLsNuclease-Free Water 7. 2 pL, qPCR [ b & &
K 20 uL, R KZAR 95 CHZH 2 min; 95 C
15 5,60 °C 1 min,40 ME¥F,
1.5.3 REESHEMLHLHE  F Nuclease
Free Water fB$E %t B, B cDNA #1545 .5 53R
WG . 1T ER PCR, BRI EMLK, BEE 3 K
BRI, IHXERFTEREE RS, [ E R 8
2k AR 22 A0 Slpoe {8, MEHIT T — 54001,
L.5.4 #HEIE  EHEARF HO1 mRNA
By R K KRS, LUEFRER Co B 5 BT E .
LA GADPH }Z [ #47 HO-1 mRNA Fik/KF K
stEE . HEFRA Plaffl %, 1B AT -

( Emrgel ) A(‘largm { control-sample)

( EGADPH ) AC;appH { control-sample)

Ratio=

E= 10—1/slope .
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2.1 % HO-1EHECDS MR TERNF
BAFHRA S E RNA B, WE OD HE

1L.8~2.0,FHEK. RERG,#1T PCR,=H 2

BB LUK BN ERAG TR BN 891 bp WA BL (A 1),

¥ PCR Y S e BRSSP B4 R
HATH T R R G HO-1 FH CDS K 891
bp(& 1),%2 BLAST £ X}, &5 GenBank # Gal-
lus HO-1 #EERIEMR 99.33% . S HHER—H.
F ) Gen Runner %445 87/ ,% HO-1 H 296 4~
HEMAM,BLAST ER UM ERE RS Gen-
Bank  Gallus HO-1 ERBFFI4HE 5 M EERR
(E 2,
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1. DNA 3} 4 F R B R # DL2000;2. fF;3. 4 R K,
4, MK E QX R

1. DNA Marker DL2000; 2, Liver; 3. Recombinant
plasmid; 4. Double distilled water blank control

1 BFAK/FMEHRN PCRER
Fig.1 The RT-PCR results of the chicken liver tissue and
the recombinant plasmid

2.2 BHEIDWWHIE HO-1 M4 587

FIA DNAStar 34, X8 5 S M. 8 4, /)
R BER 4. F A BERAW HO L1 BEFRK
HEBRFIHEANH. ZERNE IR EHERF
. 5D RIEER 35. 7%, 564, /M.
BER.F F AHNEERANWREES NN
8.3%.8.7%.8.7%.5.9%.6.6%.8. 0% 9. 3%;
BEBFH G 5EMFREEN 29.4%, 5¥ .85
.8 A DB R R B SRR K R R 4 5
h25.3%.27.2%.26.1%.25.8%.25.3%.24. 4%
M25.7%.
2.3 \HO-1 EASHMEIEMNBNER

FIRATELRZKG AR, %S HO-1 HEfH 296
MNEERAR. 7 FRERN 33.451 2 ku, #FRH
CMQG H2359N409 OMISIO 9%?1E\ﬁﬁ 4 715;@%%%
AR 8.7, B CuRKHEER, M N SRtk S
BLOMZEEAEL6.20,49~64.,78~83.,121,132~
137.145~146.150,153~154.,156~157.164~174,
210~221.223.269.271 ~296 % fif 5 B A Bkt
HO-1 W BT 5 278 ~296 B ER, FFI N

 LVRWLLALGFIATT, H E A N B R E 8 1§

HO M BAHPAFERFS K, FESWEA; HO1
5 o BHE 163 1, B LK 55.07%,83 & 11



34

EHOBRE ¥

45 ¥

GAA

TCG

GAG

CcTC

TCT

TAT

CT6

GAG

CAC

TAC

ACC
T T
AcCC
A T

ACT TCG
T 5

GAG CTC
E L

AAC ACA
N T

CAC GAG
H E

GCT CTG
A L

GCT CCT
A P

GAG AAR
E K

ATC CCa
I P

GCC GTT
A 14

ACC CGC
T R

ATC GCC
I A

GCT TTC
A F

CAG CTC
¢ L
ACT AAG
T K
AAT ATA
N I
CAG GAG
C E
AGG AGT
R 8
GAG AGT
E s
TCT CCC
s P
ACA GTC
T Vv

CAG

CTG

ccc

TIC

GAG

GIT
v
GAG
B
CIG
L
GCC
A

2 BHO1EBACDS RRERF
Fig.2 The CDS sequence and amino acid sequence of chicken HO-1
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1 2 3 4 5 6 7 8 9
1 59 | 6.6 35.7 | 83 8.0 8.7 9.3 8.7 1 Gallus gallus
2 294 8.0 835 6.1 8.0 159 | 9.7 159 |2 Bos taurus
s |3 253 | 243 7.4 7.6 84.7 | 747 | 76.7 | 719 | 3 Capra hircus
é 4 272 1°25.6 | 256 8.1 7.7 7.0 8.5 7.0 4 Danio rerio
'% 5 26.1 | 24.8 | 22.4 | 29.9 6.5 72 7.9 6.5 5 Dicentrarchus labrax
:—2 6 258 | 233 | 85.7 | 26.6 | 24.3 753 | 8L | 729 | 6 Homo sapiens
" T 2853 11253 | 245 | 25.1 | 269 | 255 74.0 | 93.4 | 7 Mus musculus
8 244 [29.1 | 256 | 25.2 | 25.0 | 24.5 | 682 71.6 | 8 Ochotona curzoniae
9 25.7 [ 264 | 23.3 | 24.6 | 289 | 246 | 30.2 | 25.0 9 Rattus norcegicus
1 2 3 4 5 6 7 8 9

3 9N HO-1 B RS |EER FF 5 /Y B iR b 3t 45 R

Fig.3 Homology of nucleotide sequences and deduced amino acid sequences among HO-1 from nine species

[.EEZE RS 1. EE RSO . EE S E 0 TR B 458, Hh HEM,BLA,OXN, Q80 Jy Ifil £ & #E k
O E] =), NA & Na* ,SUC #1 TRE 2y 2 8§64 T

[ . The space structure of HO-1; [[ . The active center of HO-1; [l . Prediction results of protein binding molecules,
and HEM,BLA, OXN, Q80 as the heme catalysis decomposition products, NA for the Na™ ion,SUC and TRE are two
carbohydrate molecules

4 B[HO1 BZEHZEEH. EFEPLOMEES FRNUE

Fig. 4 Prediction maps of space structure,active center and combining with molecular of chicken HO-1 protein
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e R ARN Feak i
Normalized fold expression

k¥

ZH 4! Tissue

HRE S A » RRER HO L REBZAFERBEER(P<0.0D), « » » TRAR HO1 RBBZE L

HBFEXER(P<0.00D)

Standard deviation is denoted with lower case letters above each bar. * * is significantly different( P<C0. 01)among
the relative mRNA expression levels of HO-1 in chicken different tissues, * * * is significantly different(P<C0.001)

5 I HO-1 mRNA HAABLEHER

Fig.5 The distribution of HO-1 mRNA in chicken tissue
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A HO-1 cDNA 2 1.5 kb, 1 4~ H 288
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