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Cloning and expression of chicken HOPX gene/zHANG Kun, ZHANG Zhiwei,
WANG Weishi, YAN Xiaohong, LI Hui, WANG Ning(Key Laboratory of Chicken Genetics and Breed-
ing, Ministry of Agriculture, School of Animal Sciences and Technology, Northeast Agricultural Uni-
versity, Harbin 150030, China)

Abstract: The roles of HOPX in mammals have been known, but its role in chicken was not clear. Our
previous studies showed HOPX gene was highly expressed in chicken adipose tissue. In current study, the
full-length coding sequence region (CDS) of the chicken HOPX gene was cloned by RT-PCR, and sequenced.
HOPX expression during adipose tissue development and preadipocyte differentiation were analyzed by real-time
RT-PCR and semi-quantitation RT-PCR. The results showed, the full-length CDS of chicken HOPX gene is 222
bp, encoding 73 amino acids. Chicken HOPX gene was expressed in various chicken tissues, with the highest
expression in adipose tissue. During adipose tissue development, HOPX gene expression increased with age and
its expression was higher in fat broilers than in lean ones. During adipocyte differentiation, there was a ascendant
trend in HOPX gene expression. Our data suggested that HOPX gene played a role in adipose tissue development.
This study laid the foundation for functional study of the HOPX gene.
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Northern blot HOPX Agarose ( )
EcoRl  Sacl  oligo dT dNTP  Taq
RNase Inhibitor ~ SYBR Premix Ex Tag (
HOPX ) RNA
CDS real—time ( ) DNA
RT-PCR RT-PCR Marker ( )
RT-PCR RNase H20( Promega
)  DMEM/F12(1 1) | (
GIBCO )
HOPX 1.1.4
NCBI http://www.ncbi.nlm.nih.gov/
HOPX NM_204556 GAPDH
1 KO01458 Primer Premier 5.0
1.1 HOPX CDS
1.1.1 HOPX
10 AA Invitrogen
1 HOPX PCR
Table 1 Primer sequences, PCR product and annealing temperatures of chicken HOPX gene
53 80 bp
Name Sequence Temperature Application Length
GHOPX1F TCGAATTCAAATGGCCACGGAGAAGTCAGT
55.3 CDS 240
GHOPXI1R TCGAGCTCCTAGTCCCGCACAGACCCAC
GHOPX2F GCTGGGGATGTGCCTGACCCC
GHOPX2R CTCTGCCAGGCGCTGCTTGAA > 200
GAPDHIF AGAACATCATCCCAGCGT
41.5 184

GAPDHIR AGCCTTCACTACCCTCTTG
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1.2
1.2.1 RNA cDNA
112
5
7
14
-80 C RNA
RNA ¢DNA
1 pg RNA
Oligo—dT Promega

RNA 1 pg
Oligo—dT Primer 0.5 pL, RNAse Free Water 3.5 pnL
ImProm-II Buffer 4 pl.  MgCL, 2.5 pL, dNTP 1 pL,
RNAse Inhibitor40 U - pL™) 0.5 pL, ImProm-II
Reverse Transcriptase 1 pL, RNAse Water 6 pL,

20 pL 70 °C 5 min, 5
min, 25 C 5 min 60 °C 60 min, 70 °C 15 min
cDNA -20C
1.2.2 HOPX CDS
c¢DNA GHOPX1
F R HOPX
ExTag 0.5 pnL,10xEx Taq Buffer 10 L, dNTP 8 L,
¢DNA 5 pL, / GHOPX1 2 p H0
72.5 pL 100 pL.  PCR
94 °C 5 min 30 94 °C30s 553°C30s
72°C30s 72 °C 5 min
HOPX CDS
pMD-18T
TOP10
LB
37 C PCR
Invitrogen
ClusterW2.0(http://www.
ebi.ac.uk/Tools/msa/clustalw?2/) HOPX
1.2.3 Real-time RT-PCR
cDNA HOPX
mRNA
SYBR 5 pL. ROX 0.2 pL / (GHOPX2)
0.2 pL. H.0 34 pL. ¢DNA 1 plL, 10

L 95°C30s 40 95°C 5 s

60 C25s) 95C15s 60 °C 1 min, 95 °C 15 s
GAPDH
ABI 7500 Software
1.2.4 RT-PCR
cDNA HOPX
PCR Easy Tag  0.05
wL / GHOPX2 0.2 p. H,O 7.25
pwL ¢DNA 0.5 pL, 10xBuffer 1 wlL, dANTP 0.8 L
10 pLL 94 C5min 23
94 C30s 553C30s 72°C30s 72 C5
min GAPDH
415 C PCR 2%
1.2.5
10 AA
PBS
37 C 60 min
5 min
100 600
2 000 r-min™ 10
min
10 min 2 000 r+min™
10 min DMEM/F12 1~
2 - S-V
1x10°cells-mL™
CO; 48 h
160 pmol - L™ 2d 1
RNA
real-time RT-PCR HOPX GAPDH
1 27AAC1
HOPX mRNA
2
2.1 HOPX CDS
HOPX CDS PCR 2%

240 bp
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HOPX  Marker
1 PCR pMD-18T
2
DNA NCBI
NM_204556
HOPX HOPX CDS 240 bp—>
222 bp 73 SMART
, HOPX HOPX
HD DNA
Marker HOPX 2
Fig. 2 Identification of the recombinant HOPX plasmid
by double digestion
EMBL http://www.ebi.ac.uk/
HOPX 20 20
<+—100 bp
1 PCR HOPX
Fig.1 Agarose gel electrophoresis of RT-PCR products
corresponding mRNA coding chicken HOPX 2
2 HOPX
Table 2 Comparison of amino acid sequences of HOPXs from 20 different species
Tur- Cat- Rat  Mice Swine Cavy Panda Rabbit Ma- Mar- Xeno- . Ele- Ham- Gibbon Platy- Zeibraf— Gl-ob
key tle man caque moset pus Gorilla phant ster pus Salmon ish efish
Chicken 100 79 78 78 75 76 76 79 78 75 70 57 75 69 66 75 73 54 61 52
Cattle 93 93 94 94 94 98 97 93 87 58 94 8 86 94 79 54 60 52
Rat 100 91 90 90 91 93 90 87 58 91 81 8 91 79 54 58 50
Mice 91 90 90 91 93 90 87 58 91 81 86 91 79 54 58 50
Human 91 91 93 94 98 88 60 100 83 84 100 76 54 58 50
Swine 94 93 97 91 87 57 91 8 83 91 79 53 58 50
Cavy 93 97 90 84 58 91 73 83 91 79 53 58 50
Panda 95 91 86 58 93 87 86 93 77 56 60 53
Rabbit 93 87 58 94 8 86 94 80 54 60 52
88 61 98 83 83 98 76 54 58 50
Macaque
59 88 7777 88 72 52 56 47
Marmoset
60 51 49 55 59 54 49 50
Xenopus
Gorilla 83 84 100 76 54 58 50
Elephant 71 83 73 52 48 56
84 67 50 54 45
Hamster
Gibbon 76 53 55 48
Platypus 59 55 56
Salmon 7086
58

Zebrafish
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real-time RT-PCR 7 15 HOPX mRNA GAPDH
HOPX + (t )P<0.05 *  P<0.01 **

HOPX mRNA expression was detected with real-time RT-PCR in various tissues of 7-week—old NEAUHLF broilers (each line n=3), GAPDH
(glyceraldehyde—3—phosphate dehydrogenase) was used as an internal control. Diagrams show the relative expression (mean+SD) of HOPX. Asterisks
indicate significant different expression level between fat and lean broiler (student’ s t—test) P<0.05(*) or P<0.01(**). Black and open bars represent the
expression of fat and lean lines of NEAUHLF broilers

3 HOPX 7 15 real-time RT-PCR
Fig.3 Tissue expression characterization of HOPX gene in 7-week—old broilers of NEAUHLF (real-time RT-PCR)
Cr

LM PM

15 K H L)
(1)) (Cr) (LM) (PM) ) (P) GAPDH
The tissue samples (from let to right): kidney (K), heart (H), liver (L), testis (Te), spleen (Sp), duodenum (D), gizzard fat (GF), gizzard (G), abdominal fat
(AF), ileum (I), cerebrum (Cr), leg muscle (LM), pectoralis muscle (PM), jejunum (J) and prowentriculus (P). GAPDH (glyceraldehyde—3—phosphate
dehydrogenase) was used as an internal control.

4 HOPX 7 15 ( RT-PCR)
Fig. 4 Tissue expression characterization of the HOPX gene in 7-week—old broilers of NEAUHLF (semi—quantitation
RT-PCR)
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real-time RT-PCR 1-12 N=3  HOPX mRNA GAPDH
HOPX + i P<0.05 *  P<0.01 **

HOPX mRNA expression was analyzed by real-time RT-PCR in broiler abdominal fat tissue at various ages (each age, each line n=3),
GAPDH(glyceraldehyde—-3—phosphate dehydrogenase) was used as an internal control. Diagrams show the relative expression (mean+SD) of HOPX.
Asterisks indicate significant difference between fat and lean broiler (student’ s t—test) P<0.05(*) or P<0.01(**). Black and open bars represent the
expression of fat and lean lines of NEAUHLF broilers

5 HOPX real-time RT-PCR
Fig.5 Tissue expression characterization of the HOPX gene in abdominal fat tissue of broilers of NEAUHLF
(real-time RT-PCR)

223 HOPX 6 HOPX

HOPX 72 h

HOPX
3 6 12 24 48 72 96

h Time
real-time RT-PCR HOPX mRNA GAPDH HOPX

+
HOPX mRNA expression was analyzed by real-time RT-PCR in adipocyte differentiation; GAPDH (glyceraldehyde—3-phosphate dehydrogenase) was
used as an internal control. Diagrams show the relative expression (mean+SD) of HOPX.

6 HOPX real-time RT-PCR
Fig. 6 Expression characterization of the HOPX gene in adipocyte differentiation (real-time RT-PCR)
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