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(1. TS R FAEmREER, R 430079;2. PEB#EKEEYHEIT, RKESSEYHERERESLRE,
I 430072) .

WE: hir/hira BEBREFEANAEAREREN -MARTEFABESPHE T K., HEIES, HIRA & —4
RTFHBEARE, EHRETRSEREY LEHIMAERDWEEHAYER LD HERETHLE. X T
hira BEEHY R ELBRPHREEATRAERRBE, A TH - EHF T hire BREGEREFIRPRERF
FZARE A hira HERSFFREFIBT— 4 B 365190, 45 51 LUK S5 5 41 DNA FI 00 5 cDNA HAEAR S RE T M hira 2
B (Cahira) H B, Z A BRERAF 5 Ky 2181bp, A B EEF 6 A EF, K E 454 118bp.275bp.372bp . 84bp.
472bp.86bp;cDNA JF 515 759bp, 4ih5 253 NEER, HE SN WD . X HARBFII#THE, EREH. B
B hira BENHE KBTI ST N8 38 DE AW hire EEEREBRFFIEAEEFESOREE, 2555 92%.
89% .89% 87 % F1 88% . HHIAFF RIERIASIT R, TR EHALRR TH LML P REWB hira BEEE
ShVERUBBHE RE, KPP P R ARE, MAER. O FPRIBES, W KEE TREEERFHE

M RHAR T ERE—EER,

KRR W hira 2 TR A ER
hE 5% S .Q343 X ARIREE A

hir/ hira (histone regulation) Z& K B HE A & H
REMOEATET, CRAREESRHEE BK
B, REMNTIR RN, hire HHEPEE —HIFEFH
EARKE, T ZHEETNES B A RE X E
ISP R AR S B R ik ep U7 JEBE
B EEHE R R hir, MEBZEEYFRRRA hira,
B hira BEE =Y HEZERIT I HLEET, HEE
AR RSP HERARRMEE., EBEFFHTRE
B, hir BERSBANEE AR L6 RENIRSE
807 Besh  HIR % 31 K (kinetochore ) () 32 37 L7
BEEH X MERAMEGHREHRFEF 1(CAF-1)1E
X EMNREM TS, Kirov % M Llevadot % 5¢
RSP KH T HIRA RIEK R R DHIRA, RT-
PCR RN X8R, EfERBRKB A FIRP
AR THNEENEAD ", ki EESHHE
HYFPHIEM T EBEEA. TEATFEEMTA

Y 5% B #8 :2006-01-11; 1T B #§ : 2006-12-01

X BEHS : 1000-3207(2007)02-0220-06

KREEN 2q11 K, ZREF -5 F 2L KXHE
P, QR A% B IR A8 255 4E (DiGeorge syndrome, DGS)
A RHCEMAL, XA/ BB 5 KB, Hira 1E
M kA el R FTRNARFRERK,
hira RAEFTGIEKNIFZRAE S DGS HRE—F, W
CHER & B MR A B ARALED 1,

Loppin S$7EBF 5% sesame BEH B &, RAEH
hira ZFINFEH Ko sesame R R T W2
TE W, XSO ZHE W, A IR o RS 45 1 £ i
R TE BT B e 6 0T 5 ke e 5 A, RV IEE IR Y
BEAT DATE A, (B0 F B R RE 58 & 25 3k 4, I I A A
MRakERESS5HFRORFEIEF LD, &
XL AZAEIN A, sesame T EFEHEAER AR S AR
B AR, AT SR FARRRE T RARKE
gl BERmR/ BT — R R L
B, sesame LPR b hira ZEH B — T ART, fER

ESWE ERARFEESEH (No.30671609) ; /KL & G AW A B K & L K= AU €57 0 (2005FB20) % 8
BN HEFEOI9—) & R WRFHEA B TEAERE AN F RO SR
HWIEHE : T E X, F-mail : yfengw @ mail . cenu. edu . cn; B 8 75 , E-mail : jfgui @ ihb. ac. cn
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2 34 FEHE S R hira ZEP 7 B B SR RE R R IK AT 221

HEH H3.3MMEBEH, HIRA 5 KK 1EH T 68
AT 5B FANE, EBREBRSIHEEERD, K
H3.3-H4 M ERAE LR B % b, AT {3 15 65 &% M BR
WHRE EREEEZ S5 TFROEFLES
£, hira R AL P HFFR LB D, L Le-
vadot ZFE I 8 Fugu rubripes ¥ & 5643 85 W hira F
PR 8 % 3% 2 PR A 4025 K B O R P O R R
B, BRI EMZ LT REZHEM P, CABKA
MERMEREENIEY bR SR
ML B 7R A B S R 8 58 2 BUIRA 26, R AT
ot A% & AR AN T M AL R M P hire B FF
e B 5 TR 251 B0 AT B 2, DA — 25 4 o A 0 4
EBW S FRBEIS . ASCHET BH hira BER
F BRI cDNA F B B4R AE A B % B N R A AR R
R, A — R hire R AEAL LT ISR
HER B T &AL,

1 #MEE57ZE

1.1 #R B A J R G K 4 A Y B BT
XM IR FH, T 2005 4 3 A BB — A T2
3, St RT-PCRER W IEBEAHNEHRAHSAT
EYIFELR,

1.2 FHi&

1.2.1 EFE4E DNA BRI BB R 8, & M-
AT RBCEEH 4 DNA,

1.2.2 & RNABE i SV Total RNA Isolation ik
& (Promega 2 ] ) $2 BUF 89 U8 S /) RNA Bl (0>
BE BB ULFONG S 45 4 20 RNA, B8 B 3k IR
M &V,

1.2.3 $E—#% DNAWMER {EH K 0.5mL Eppen-
dorf & 9, # K I A 1541 RNA, 1pL Oligo (dT )5
(10mmol /L) ,70°C7/K ¥ 10min, R G L B & Fikig $
B, Uk E A 5 x buffer Spl, dNTP (10 mmol/L
each)2yL,fi§§f&"%(RNase H-Reverse Transcriptase ]
B invitrogen ¥ @ ) 100U, RNA B 311 i 7% (M4 B invitro-
gen 22 1 )20U, B T 42°C 60min, £ J& 70°C 10min £
LR . & A cDNA B F - 20CHREFERH o

1.2.4 PCRF i MIFCRKFTHWE JNIE 3G /)
B A hira 2R 905 X AR <FF 51, it 7 — 3
3. EMTI 4.5 -TTCAGTT (G) GACATC (T)

CAT(C) CCTGATGG-3"; R ] 51 ¥/ 5°-AGCTTTA(C)
CGG(A)TGA(T)CCCACG (A) AAGTC-3" . R 5 R 4
B3 it — X e 25 Y, A THRRE D
EM 34 :5 -TGTCAGATGGACAATCACTTG-3 " 5 & [4]
314 5’ -GACCTTCAGGCTGTGATCATC-3" . 51#H £
HE T A . PCR KRBT, 200l BBk & H & IE [
1Y) R [ 51474 1pL(3pmol/pL) , cDNA 0.5uL( 5%
B4 DNA 2pL),LC Taq (9 B MBI 24 ®]) 0.5U,
dNTP 0.5pL ( 10mmol/L), 10 x Buffer 2pL, Mg’"
(25mmol/L)2.4pL, #b ddH,0 E 20pL. #£ 5 94°C
ZEME dmin, 2R J5E 3E T R K4 #AT PCR ¥ 44 B
94°C 30s,60°C 30s,72°C3min, JEFF 36 W5 72°C LE f#
10min, ¥ 525 E 4CL LR

1.2.5 PCRFEYMHRESUFE & PCR =Y#iT
BrORE W B I LUK, BB RN SRR R Y hira BRI
HBEMAT & R — DNA & Bk, difh, difk i
PCR 7=4#) 5 pMDI18-T # & &, EH 75 1L DE3 X
JAFFE BRI R REPL R B A B B 7%, B PCR 7 &
TEREP TR . B E R 3—5 N PE M T R % SR
R RN EFHATMF

1.2.6 FF 447 5 DNAMAN 47 #4445 BT 1%
DNA 53§ U E A B ¥ 51, 3% A BLAST # R 51 %
# 1] GenBank/EMBL %0 #5 & , 3R 14 7] I i) 2 H JiF
3, &5t 3T R A ClustalW 2K 45

2 & R

2.1 HHERAFBRMOTETNEE RECERY
L s 38 N A hire RSB X B RTF
BT — X T8, 55 5 LA R4 DNA Al
RNA Wi R B i) cDNA RHEAR, T R hirae B
[, PCR F=#1 28 1.0 % B g 3 566 IS P Tk A 0, 7
B K/ 4y 2kb F 750bp. ¥ PCR P4 EIIK, 5
TR AR K pMDI8-T % 4%, ¥ 1k DE3 KRG &, 5
B BEVLBEESRA A AR S, ERAN K EET
A BEPE SR

My RERH ERAIBESHE MG T . KE
43 %1% 118bp.275bp . 372bp ., 84bp . 472bp . 86bp ; & 5
X FF A 759bp, 4ih5 253 NS ERR, Bt mis
B4 T h 28181.06D, % A0 6.595, BA 5
A WD ZM (A 1.
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31 %

61
21
121
41
181
61
241
81
301
101
361
121
421
141
481

161

541

181

601
201
661
221
721

241

TTCAGTGGACATTCATCCTGATGGATCTAAGTTTGCTACAGGTGGCCAAGGTGAGGACC
S VDIHPDGSIKTFATGGQNGETDS
TGGGAAAGTGGTCATTTGGAATATGGCTCCCGTTCTTCGAGAGGAGGATGAGAAGAACGA
G KV VI WNMAPVLRETETDTETKNE
GAATGTTCCCAAATTGCTTTGTCAGATGGACAATCACTTGGCATGTGTGAATTGCGTGCG
NVPKLLTCQMDNH ‘thA CVNCUVR
CTGGTCAAATAATGGCTTATATCTGGCATCAGGAGGAGACGATAAACTGGTGATGGTGTG
W S NNGLYULASGGDTDTEKTLVMVVW
GAAAAGAGCTGCTTTCATCGGTCCGAGCACAGTGTTTGGGTCCAGCAGTAAACTGGCTAA

K R A ﬁ‘l’ 1 6GPSTVFGSSS KL AN
TGTGGAGCAGTGGAGGTGCTTCATGATTCTGAGGAATCACACGGGAGATGTAATGGATGT
VEQWRCFMILR RNH 1}.& D VMDYV
CGCCTGGTCGCCTCATGATGTCTGGCTCGCATCCTGCAGTGTGGATAACACCATCGTTAT

AW S P HDV WLASCSVDNTTIUVI

ATGGAACGCTCGGAAATTTCCAGAGATCGTGTTGACTTTAAAGGGACACACAGGGCTGGT

¥ NARKF ﬁl

GAAAGGCCTGACGTGGGACCCTGTTGGAAAGTACATCGCTTCCCAGGCGGATGATCACAG

ETVLTLI K GHTGTLYV

K G LTWDUPVGEKYTASQQADTDEHS

CCTGAAGGTCTGGAGGACCATGGACTGGCAGCTGGAGACGAACATCACCAAACCCTTCAG
LKVWRTMDUW¥WQLETNTITTIKTPTFS

TGAATGTGGCGGCACCACACACGTCCTGCGGCTGAGCTGGTCTCCAGATGGTCAGTACCT

EAC G G T THVLRLSWSPDGQQYL
GGTTTCAGCTCATGCCATGAATAATTCTGGGCCCACAGCTCAGATCATCGAACGCGACGG
VS AHAMNNSGPTAQTITIETRTDG

CTGGAAGACCAACATGGACTTTGTGGGTCATCGTAAAGC

¥ K TNMDTFUVGHRIKA

BB hira BB cDNA FFII R3S M E R FFII(F QIR WD &5, =R

W THEAL)

Fig.1 c¢DNA sequence and derived amino acid sequences of hire gene in color crucian carp Carassius auratus

2.2 RiRESH

i i ClustalW 34X 8/ hire R S5 H 4
i hira HEWNBETBRITFIIHITHE, RBHENETF

(WD domains are underlined and intron positions are indicated by filled arrowheads)

BEBTIHATILE, S REY, X hire ZLEH

X FIFEERES, MR EFXERESERE, 3HE 92% .89% .89 % .87 % F1 88% .

FRBIFI SRS N 3G DB ANK hira EH
BAEBFINRAAEH & KRR (- 2), 2 5 &k
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2.3

Y8 hira BEEELAFKEZY RT-PCR &H
AR BT R ) 83 — X F 4 %514, R H RT-PCR

AN Homo sapiens MKLLKPTWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVV IWNMSPVLQEDDEKDENIP

AN Mus musculus  MKLLKPTWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMSPVLQEDDEKDENIP
¥ Gallus gallus MKLLKPTWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMAPVLKEEDEKNENIP
JR¥& Xenopus laevis MKLLKPSWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMPPMLKEEDEKNENIP
%l Fugu rubripes MKLLKPSWVSHNGKPIFSVDIHPDGTKFATGGQGEDSGKVMIWNMAPVLKEEDEKNENVP
———————————————— SVDIHPDGSKFATGGQGEDSGKVVIWNMAPVLREEDEKNENVP

o skokokok, %k 2%k 2%k 2 kokk ; kk )k

BB Carassius auratus

A Homo sapiens

% Gallus gallus KMLCQMDNHLACVNCVRWSNNGVYLASGGDDKLIMVWKRAAY IGPSTVFGSSSKLTNVEQ
JR#E Xenopus laevis KMLCQMDNHLACVNCVRWSNNGAYLASGGDDKL IMVWKRSGY IGPSTVFGSSSKLANVEQ
W Fugu rubripes KMLCQMDNHLACVNCVRWSNNGLYLASGGDDKLVMVWKRAAL IGPSTVFGSSNKLANVEQ
¥® Carassius auratus KLLCQUDNHLACYNCVRWSNNGLYLASGGDDKLVMVWKRAAFIGPSTVFGSSSKLANVEQ

*: L% ok 2 okok

A Homo sapiens WRCVSILRNHSGDVMDVAWSPHDAWLASCSVDNTVV IWN-AVKFPEILATLRGHSGLVKG
/N Mus musculus WRCVS ILRSHSGDVMDVAWS PHDAWLASCSVDNTVV IWN-AVKFPEILATLRGHSGLVKG
X Gallus gallus WRCS-1LRSHSGDVMDVAWSPHDAWLASCSVDNTVV IWNAAVKFPEILATLKGHSGLVKG
JRif$ Xenopus laevis ~ WRCLSILRSHSGDVMDVAWSPHDAWLASCSVDNTVVIWN-ALKFPEIISTLRGHSGLVKG
Wk Fugu rubripes WRCVTILRNHTGDVMDVSWSPHDVWLASCSVDNTIVIWN-ARKFPEMVTCLRGHTGLVKG
¥ M Carassius auratus WRCFMILRNHTGDVMDVAWSPHDVWLASCSVDNT IV IWN-ARKFPE IVLTLKGHTGLVKG

okk Rk, kK < okodokk, dokok s dokkok K kdkk D Kok kkokkk
A Homo sapiens LTWDPVGKYIASQADDRSLKVWRTLDWQLETSI TKPFDECGGTTHVLRLSWSPDGHYLVS
ANB Mus musculus LTWDPVGKYIASQADDRSLKVWRTLDWQLETSITKPFDECGGTTHVLRLSWSPDGHYLVS
% Gallus gallus LTWDPVGKYIASQADDRSLKVWRTMDGQLETS I TKPFDECGGT THVLRLSGSPDGHYLVS

JR¥8 Xenopus laevis  LTWDPVGKYIASQADDHS IKVWRTMDWQLETSI TKPFDECGGTTHVLRLSWSPDGHYLVS
W Fugu rubripes LTWDPVGKYIASQADDHSLRVWRTVDWQMEANITKPFSECGGTTHVLRLSWSPDGQYLVS
¥® Carassius auratus LTWDPVGKY IASQADDHSLKVWRTMDWQLETNI TKPFSECGGTTHVLRLSWSPDGQYLVS

SRR RAAARAIAK K 1 kKKK KD, 3 Fokkk : Akkk

A Homo sapiens AHAMNNSGPTAQI IEREGWK TNMDFVGHRKAV TVVKFNPKIFKKKQKNGSSAKPSCPYCC
/N Mus musculus AHAMNNSGPTAQI IEREGWK TNMDFVGHRKAVTVVKFNPKIFKKKQKNGSSTKPSCPYCC
M Gallus gallus AHAMNNSGPTAQI IERDGWKTNMDFVGHRKAVTVVKFNPKIFKKKQKNGSSTKSSCPYCC
JR¥ Xenopus laevis ~ AHAMNNSGPTAQIIERDGWK TNMDFVGHRKAVTVVKFNPKIFKKKQKNGSSTKTSCPYCC

%k Fugu rubripes AHAMNNSGPTAQIVERDGWRTNMDFVGHRKAVTVVKFNPK IFKKKQKNGGSPKPSCPYCC
EW Carassius auratus AHAMNNSGPTAQI IERDGWK TNMDFVGHRKA

skokskok Rk KKK ¢ ok | ok dkokkokkok kKKK

B2 UM hire BEEEBRTIE MBI hire BEEEBRITIN LR » RAMAEER: KA ARMNEER,

TRI%LFR WD 30

Fig.2 Comparison of the derived amino actd sequences of the Homo sapiens ( Accession No. X81844) , Mus musculus ( Accession
No.X99712) , Gallus gallus (Accession No.X99375) , Xenopus laevis ( Accession No. BC078007) , Fugu rubripes (Accession No.
U94324) and Carassius auratus hira gene (The alignment is performed by using Clustal W.The five WD domains are underlined,

identical amino acids are marked by asterisks and distinct amino acids are indicated by double dots)

KMLCQMDNHLACVNCVRWSNSGMYLASGGDDKL IMVWKRATY IGPSTVFGSSGKLANVEQ
/N Mus musculus KMLCQMDNHLACVNCVRWSNSGMYLASGGDDKL IMVWKRATYIGPSTVFGSSGKLANVEQ

RIS T hira BB ERBO0E FE O T
UL KSR R IBEDL, L acin HIFRIBIEN
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2 # MFIES Y hira B R B STRE R E 5 H7 225
a novel transcript embedded within HIRA, a gene deleted in DiGe- mologue of HIRA, a DiGeorge syndrome candidate gene, is expressed
orge syndrome [J]. Mol Genet Metab, 1999,67(3): 227—235 in embryonic structures affected in human CATCH22 patients [J].
[ 8] Sutton A, Bucaria J, Osley M A, et al. Yeast ASF1 protein is re- Hum Mol Genet ,1997,6(2) : 247—258
quired for cell eycle regulation of histond gene transcription [ J]. Ge- [13] Loppin B, Docquier M, Bormeton F, et al.The maternal effect muta-~
netics , 2001,158:587—596 tion sesame affects the formation of the male pronucleus in Drosophila
[9] Sharp] A, Fouts ET, Krawitz D C, et al. Yeast histone deposition melanogaster []]. Dev Biol ,2000,222(2) : 392—404
protein ASFlp requires Hir proteins and PCNA for hetrochromatic si- [14] Loppin B, Berger F, Couble P. The Drosophila maternal gene sesame
lencing [ J]. Curr Biol ,2001,11:463—473 is required for sperm chromatin remodeling at fertilization [J]. Chro-
[10] Sharp J A, Franco A A, Osley M A, et al. Chromatin assembly factor mosoma , 2001, 110(6) : 430—440
I and Hir proteins contribute to building functional kinetochores in [15] Loppin B, Bonnefoy E, Anselme C, et al. The histone H3.3 chaper-
S. cerevisiae []]. Genes Dev, 2002, 16(1): 85—100 one HIRA is essential for chromatin assembly in the male pronucleus
(11] Llevadot R, Marques G, Pritchard M, et al. Cloning, chromosome (J]. Nature, 2005,437(7063) : 1386—13990
mapping and expression analysis of the HIRA gene from Drosophila (16] LiC]J, GuiJF. Comparative studies on in viiro sperm decondensa-
melanogaster [ ]] . Biochem Biophys Res Commun, 1998,249 (2): tion and pronucleus formation in egg exiracts hetween gynogenetic and
486—491 bisexual fish [J]. Cell Research, 2003,13(3):159—169

[12] Wilming L. G, Snoeren C A, van Rijswijk A, et al. The murine ho-

SEQUENCE CLONING AND EXPRESSION ANALYSIS OF HIRA GENE IN COLOR
CRUCIAN CARP CARASSIUS AURATUS

DU Xin-Zheng' , WANG Yu-Feng' and GUI Jian-Fang®
(1. College of Life Science , Central China Normal University , Wuhan 430079 ; 2. State Key Laboratory of Freshwater Ecology and Biotechnology ,
Institute of Hydrobiology , the Chinese Academy of Sciences, Wuhan 430072)

Abstract: Hir/ hira (histone regulation) genes were first identified in yeast Saccharomyces cerevisiae as negative regulators of his-
tone gene expression. They represent a conserved protein family found in various organisms, including Drosophila , pufferfish,
Xenopus , chicken, mouse and human. The HIRA complex in D . melanogater fulfilled both protamine removal and replication-in-
dependent deposition of H3.3-H4 tetramers in the male nucleus after sperm entry, thus making the sperm decondensation and
forming male pronucleus to participate in the formation of the diploid zygote. In order to further analyse the function of hira gene
in fish development and in gynogenesis, we cloned a segment of hira gene from colored crucian carp Carassius auratus (named
Cahira) which shows high sequence similarity with vertebrate hira genes. The incomplete genomic sequence of Cahira gene is
2181bp including 6 introns, and the introns length are 118bp, 275bp, 372bp, 84bp, 472bp and 86bp, respectively. Its opening
reading-frame (ORF) is 759bp, and encodes a 253 amino acid peptide. The peptide derived from the gene sequence contains
WD-repeat domains in their amino-terminus, which is consistent with the characteristic of HIRA proteins. RT-PCR analysis
showed that higher level of Cahira mRNA could be detected in ovary and liver, while lower expression level were present in
brain, heart, spleen and kidney. No transcripts were detected in testis and muscle. This indicates that hira gene may play a
definitive role in ovary and liver in colored crucian carp. The cloning of HIRA homologue from this carp and its expression analy-

sis may provide basic documents for further study on the role of hira gene in fishes.

Key words: Carassius auratus; Hira gene; Clone; Tissue expression
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