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Identification of differentially expressed genes in hypothalamus
of chicken during cold stress

CHEN Xing-yong, LI Li. JIANG Run-shen, GENG Zhao-yu"
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract In order to discover the mechanism of cold stress and identify differentially expressed genes in hypothalamus
during cold stress,Huainan partridge chickens with 28 days, the Chinese indigenous breed. were selected for 24 hours
cold stress and then hypothalamus was isolated and labeled by reverse transcription reaction for cDNA. The labeled
cDNA was hybridized with cDNA microarray for scanning and image processing. The different gene expression profiling
of hypothalamus was investigated from Huainan partridge chicken including 334 down-regulated genes and 543 up-
regulated genes. As for these differentially regulated genes,HAAO, CHRNAS and STAMZ2, etc. , which were involved in
carbohydrate metabolism enzymes and signal transduction adapter, were significantly down-regulated, while genes like
CCK,NPY and its receptor, CAMK2A, SST and TRH were significantly up-regulated. Through pathway analysis using
Gene Ontology (GO),and the Kyoto Encyclopedia of Gene and Genomics (KEGG) , during 24 hours cold stress, the
neuroactive ligand-receptor interaction was firstly initiated in chickens for stimulation of central nerves for feed intake.
Adipocytokine signaling pathway was also in high activation for supplementation of body energy. Jak-STAT, Ca®"
signaling pathway and other biological reactions were also initiated in response to cold stress. The biological pathway
analysis for cold stress would provide important information for clarifying the mechanism of cold stress and the
differentially expressed genes would give much help for screening of candidate genes in breeding of cold stress
resistant species.
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) B Agilent A& (3£ ED) , One-step RNA PCR Kit,
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1.3 RNARE
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(Normalize) £ 2 , kb 215 i) £ s H 7115 SLR 1A,
22 5 3% 35 KL DR 6 7™ At 2 BRAN R A o X0 2 5 X
R 2 ) | 8 55 A EE AR T 3 T R R R XS L e /D
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L. Marker standard ladder marker, 1. Hypothalamus RNA after 0
hour cold stress, 2. Hypothalamus RNA after 24 hour cold stress.
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Fig. 1 Electrophoresis of total RNA from

chicken hypothalamus
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Annotation, GO)
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BE(FR D, (2422) CTHR N 24 h 5% W T
AR BN 22 5 Rk R N KEGG 38 i 4 A o] I
(2£2) CHBR IR M &(E 5% R EEEM.
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Fik B 3.7~5.9 f%,
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Table 1 KEGG pathway analysis with differentially exprebsed genes
KEGG i }% 2 & (I kg P £ & E I

KEGG pathway name Genes P value Genes involved
P 22 TC (- M B4R S I8 28 0.000 0 CCK.NPY,NPY5R ,etc
Neuroactive ligand-receptor interaction
LEE Y SR ERER L il 3 0.008 4 AGRP,NPY.POMC
Adipocytokine signaling pathway
240 B N 1~ 5 H 32 R AR i 5 0.008 5 GHI ,ILIORA ,etc
Cytokine-cytokine receptor interaction
Jak-STAT {Z 5 i@ g Jak-STAT signaling pathway 4 0.010 8 EPO,STAM2,CytokineR
T FREE A f% Butanoate metabolism 2 0.017 1 ACSM5 ,GADI
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KEGG il % 4 7k 8 3 R B p WEFEERN

KEGG pathway name Genes P value Genes involved
A5 58 (5 58 9 il % Calcium signaling pathway 4 0.022 2 ROC,GPCR,CAMK
B R %% Melanogenesis 3 0.026 4 POMC, TYRPI ,CAMK
61 52 IR [ i % 4% Lysine degradation 2 0.027 9 OGDHL,SETDBI
O E B 12 Tryptophan metabolism 2 0.027 9 HAAO,OGDHL
S JUL I A 4 i 3 0.035 8 AGT,MYL9 ,NPPC
Vascular smooth muscle contraction
B EEPR 42 Tight junction 3 0.049 0 Myosin,Rab3B
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Table 2 Primer sequences and relative expression level for each gene

¥ NN E] /b

LR GenbBank % ek 2egd Cold stress time
Gene name GenBank No. Primer sequence
0 24

DRD3 XM_003640452. 1 tgcaggagggtcteteteat 2. 14 8.35
tcaccatgaaggggaggtag

GHI NM_204359. 1 ggaggaccagaggtacacca 1. 05 3.40
tcecttetteccaggtecttt

CCK NM_001001741 aggttccactgggaggttcet 2.01 11. 23
cgcectgcetgttetttaggag

POMC NM_001031098. 1 aaggcgaggaggaaaagaag 4.52 20. 30
ccttettgtaggegcettttg

MYHI1 NM_205274. 1 gcagctgaccaaactgatga 7.23 2.01
gacggaattcctggaagaca

CHRNA9 NM_204760. 1 tatgcctecctetgaaaacg 1. 89 0. 64
attaccactctggcccactg

NPY5R NM_001031130. 1 tggatgtttggeactgteat 2.56 6.08
gcecatgttttgecgttaagt

TSHB AF033495. 1 ctetttggectgacttttgg 1.37 5.61
tgtgcacacgttttgagaca

3 W i

PAZE 5 A B> 3. P << 0. 05 0 1% 4% 1F. X9 2
(2+2) CHMT®WRMF 24 h J5 T K48 R

AHEFE A Agilent 55 %% BE 42 5 K 2H 22 35 1% 8 R R S 543 AN TR 334 4>, MR
ForHT TASTE 24~26 CHE FHFFMAERE2) C L, MYLY, MYH11 & CHRNA9 (N %) ¥ i
PRI N SR 24 h 5 i i 22 R 3R FRIXT WA, B AMGEGS 4 520 FE. MYL9 #il
IR I 0 K ) Re A E O S AE B AT T AT MY H1 435 4 15 JLBR 25 1) 8 55 0 o 45 L 72 L IR B 3
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Yo ML G R I - R B R R S
L5 LA 28 366 S50 R BREAY 1) B 20 28 R G DA 8 IR
PR A 1 Pl 22 PN 20 b 2R e — 3 L[] 2 5 1 R
- AR SR R ) A ) 2 B o T R B (2
+2) CTF¥ M 24 h J§ Neuroactive ligand-
receptor interaction jf P #i & & 1% 1k, AT UL Y% i i
CIRTE T U T DN S e s 2o R 2R A
RGN B N . i — 2 4 7 Neuroactive ligand-
receptor interaction 8 i 3k K F K A8 b & ¥, AH &
¢ 45 &£ ( Cholecystokinin, CCK )., ff & ik Y
(Neuropeptide Y, NPY) K & K Y Z {1k 5
(Neuropeptide Y receptor 5, NPY5R) &5 3t [H 55 15
VA 3 AFLL E . NPY JRECR R B B R AR
BRIIREM T A 28 Ik — . 6 Sk B i 30 3
PRI RE 1 0 < 0 0 42, 0 T o i 2 AR T ) v f
LREN T2 — KA F EEwd 5 Y2,
Y2 Fl Y5 SZ RS i s 4% . CCK MR koAb 4]
IREIE S AR i R S 770 N e L B A A
555 L 1 iR TR IR TR R 20 DA S HE A T IETE S i
A 55 BAK TCHR 2 JURA 5t 3 w] A BT o0 W6 91 /N
7] 7B RN =2 U | AL LI VA - G =3 R N b
CCK.NPY,NPY5R 453 [H ik i b TH15 X8 1 %
AT HEYIRK.

Adipocytokine signaling pathway g4 n9 614,
YA (2+2) CR& I 24 h 5 Ja gl g 07 AL 5
BE PR R R 28 LU B MUK 1 5 5 AR5, 7E J€ Ve
BT S A0 A8 P 1 WL AR L S LA %) T AR e
T LA 0 A B AR S ) A R A B AR A T
PREE

M LA B M el UL S HE (22) CHREE TR ¥
24 hJ5 B SER S 2 AR AAORH AR L LA
KR 2 P A SR A B S S 3 AR A A AL
TRBE R K AR R R, Jak-STAT  Ca 8 715 5
% A — R A AR W) SN A A TS BILAA R 9
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