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H3. 3 ,HIRA CAT(C) CCTAATGG3' ; 5'-ACCTTTA (C)
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1 TTCAGTGGACATTCATCCTGATGGATCTAAGTTTGCTACAGGTGGCCAAGGTGAGGACC
1 S VDIHPDGSI KTFATG GG GOGQGETDS
61 TGGGAAAGTGGTCATTTGGAATATGGCTCCCGTTCTTCGAGAGGAGGATGAGAAGAACGA
21 G K VVIWNMAPVLRETETDTETKNE
121 GAATGTTCCCAAATTGCTTTGTCAGATGGACAATCACTTGGCATGTGTGAATTGCGTGCG
41 NVPKLLCQMDNHL‘ACVNCVR
181 CTGGTCAAATAATGGCTTATATCTGGCATCAGGAGGAGACGATAAACTGGTGATGGTGTG
61 W S NNGLYLASGGDDI KTLVMUVVW
241 GAAAAGAGCTGCTTTCATCGGTCCGAGCACAGTGTTTGGGTCCAGCAGTAAACTGGCTAA
81 KRAAAFIGPSTVFGSSSKLAN
301 TGTGGAGCAGTGGAGGTGCTTCATGATTCTGAGGAATCACACGGGAGATGTAATGGATGT
101 VEQWRCFMILRNHL‘GDVMDV
361 CGCCTGGTCGCCTCATGATGTCTGGCTCGCATCCTGCAGTGTGGATAACACCATCGTTAT
121 A WS PHDVWLASCSVDNTTIWVI
421 ATGGAACGCTCGGAAATTTCCAGAGATCGTGTTGACTTTAAAGGGACACACAGGGCTGGT
141 MARKFPAEIVLTLKGHTGLV
481 GAAAGGCCTGACGTGGGACCCTGTTGGAAAGTACATCGCTTCCCAGGCGGATGATCACAG
161 K G L.TWDUPVGKYTASIQADDIHS
541 CCTGAAGGTCTGGAGGACCATGGACTGGCAGCTGGAGACGAACATCACCAAACCCTTCAG
181 LKV WRTMDUWQULETNTITTIKTPTFS
601 TGAATGTGGCGGCACCACACACGTCCTGCGGCTGAGCTGGTCTCCAGATGGTCAGTACCT
201 EAC 6 6 T THVLRLSWSPDGA QYL
661 GGTTTCAGCTCATGCCATGAATAATTCTGGGCCCACAGCTCAGATCATCGAACGCGACGG
221 VS AHAMNNSGTPTAQTITITETRTDG
721 CTGGAAGACCAACATGGACTTTGTGGGTCATCGTAAAGC

241 W K T NMDTFUVGHT RIK KA

hira cDNA ( WD
)
Fg1 cDNA sequence and deved amiro add ssguencesd  hira gene in clor crucian carp Carassius auratus
(WD domeins are underlined and intron postions are indicated by filled arrowheads)
2.2 , , hira
QugaW hira i hira
hira , 2) ,

92% 89% 89% 87% 88%
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2.3

N Homo sapiens MKLLKPTWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMSPVLQEDDEKDENIP
INEL Mus musculus  MKLLKPTWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMSPVLQEDDEKDENIP
X Gallus gallus MKLLKPTWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMAPVLKEEDEKNENIP
JI¥fs Xenopus laevis  MKLLKPSWVNHNGKPIFSVDIHPDGTKFATGGQGQDSGKVVIWNMPPMLKEEDEKNENIP
W4l Fugu rubripes  MKLLKPSWVSHNGKPIFSVDIHPDGTKFATGGQGEDSGKVMIWNMAPVLKEEDEKNENVP
B/ Carassius auratus SVDIHPDGSKFATGGQGEDSGKVVIWNMAPVLREEDEKNENVP

<dokskok, sk ok sk o kokok s kok ok

A Homo sapiens KMLCQMDNHLACVNCVRWSNSGMYLASGGDDKL IMVWKRATY IGPSTVFGSSGKLANVEQ
/AN Mus musculus KMLCQMDNHLACVNCVRWSNSGMYLASGGDDKL IMVWKRATY IGPSTVFGSSGKLANVEQ

X Gallus gallus KMLCQMDNHLACVNCVRWSNNGVYLASGGDDKL IMVWKRAAY IGPSTVFGSSSKLTNVEQ
JN¥E Xenopus laevis KMLCQMDNHLACVNCVRWSNNGAYLASGGDDKL IMVWKRSGY IGPSTVFGSSSKLANVEQ
Wl Fugu rubripes KMLCQMDNHLACVNCVRWSNNGLYLASGGDDKLVMVWKRAALIGPSTVFGSSNKLANVEQ
M Carassius auratus KLLCQUDNHLACVNCVRWSNNGLYLASGGDDKLVMVWKRAAF IGPSTVFGSSSKLANVEQ

*: .k : : L kk
N Homo sapiens WRCVSILRNHSGDVMDVAWSPHDAWLASCSVDNTVVIWN-AVKFPEILATLRGHSGLVKG
/N Mus musculus WRCVSILRSHSGDVMDVAWSPHDAWLASCSVDNTVVIWN-AVKFPEILATLRGHSGLVKG
¥ Gallus gallus WRCS—-ILRSHSGDVMDVAWSPHDAWLASCSVDNTVV IWNAAVKFPEILATLKGHSGLVKG

JR¥E Xenopus laevis ~ WRCLSILRSHSGDVMDVAWSPHDAWLASCSVDNTVVIWN-ALKFPETISTLRGHSGLVKG

Wt Fugu rubripes WRCVTILRNHTGDVMDVSWSPHDVWLASCSVDNTIVIWN-ARKFPEMVTCLRGHTGLVKG
BB Carassius auratus WRCFMILRNHTGDVMDVAWSPHDVWLASCSVDNTIVIWN-ARKFPEIVLTLKGHTGLVKG

*kkk  ckkk, k: : . : * - 3k ; %k3k : kskkokk
N Homo sapiens LTWDPVGKYIASQADDRSLKVWRTLDWQLETSITKPFDECGGTTHVLRLSWSPDGHYLVS
/ANBL Mus musculus LTWDPVGKYIASQADDRSLKVWRTLDWQLETSITKPFDECGGTTHVLRLSWSPDGHYLVS
X Gallus gallus LTWDPVGKYIASQADDRSLKVWRTMDGQLETSITKPFDECGGTTHVLRLSGSPDGHYLVS

JNUfE Xenopus laevis ~ LTWDPVGKYIASQADDHS IKVWRTMDWQLETSITKPFDECGGTTHVLRLSWSPDGHYLVS
Wil Fugu rubripes LTWDPVGKYIASQADDHSLRVWRTVDWQMEANI TKPFSECGGTTHVLRLSWSPDGQYLVS
M Carassius auratus LTWHDPVGKYTASQADDHSLKVWRTMDWQLETNITKPFSECGGTTHVLRLSWSPDGQYLVS

ko sk okrk:,
N Homo sapiens AHAMNNSGPTAQIIEREGWKTNMDFVGHRKAVTVVKFNPKIFKKKQKNGSSAKPSCPYCC
/N Mus musculus  AHAMNNSGPTAQI IEREGWKTNMDFVGHRKAVTVVKFNPK IFKKKQKNGSSTKPSCPYCC
¥ Gallus gallus AHAMNNSGPTAQI IERDGWKTNMDFVGHRKAVTVVKFNPKIFKKKQKNGSSTKSSCPYCC

JNifg Xenopus laevis ~ AHAMNNSGPTAQI IERDGWKTNMDFVGHRKAVTVVKFNPKIFKKKQKNGSSTKTSCPYCC

Wl Fugu rubripes AHAMNNSGPTAQIVERDGWRTNMDFVGHRKAVTVVKFNPK I FKKKQKNGGSPKPSCPYCC
M Carassius auratus AHAMNNSGPTAQI IERDGWK TNMDFVGHRKA

skkskskokskokkokkkokk ; kk ; kk ; kkkkskkkkkkk

2 hira hira (*
WD )

Fig.2 Qonpaiond the derived arino acid sequences of the Homo sapiens (Accesson No. X81844) , Mus muscul us (Accesson
No. X99712) , Gallus gallus(Accesson No. X99375) , Xenopus | aevis (Accesson No. BOD78007) , Fugu rubripes (Accesson No.
U324) and Carassius auratus hira gene (The dignment is performed by usng Qustd W. The five WD domains are underlined ,
identicd anino acids are marked by agerisks and diginct arino acids are indcated by double dots)
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Fig 3 Tissue expresson o hira gene in color crucian cap Carassius auratus (1: Ovary;2: Brain; 3: Heat;
4: Liver; 5: Sleen; 6: Kidney; 7: Mustle; 8: Tedis; 9: Negaive control ; 10: DL200Marker)
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SEQUENCE CLONING AND EXPRESSION ANALY SIS OF HIRA GENE IN COLOR
CRUCIAN CARP CARASSIUS AURATUS

DU Xin-Zheng' ,WANG Yu Feng* and QUI Jian- Fang
(1. Cdlege d Life Scence, Central China Norma University , Wuhan 430079; 2. State Key Laboratory d Freshwater Ecdogy and Biotechndogy ,
Indtitute d Hydrobidogy, the Chinese Academy d Sciences, Wuhan 430072)

Abdract : Hir/ hira(higone regulation) geneswerefirg identified in yeas Saccharomyces cerevisi ae as negative regulaorsof his-
tone gene expresson. They represent a conserved protein famly found in various organisms, including Drosophila, puferfish,
Xenopus , chicken, mouse and human. The HIRA conplex in D. mdlanogater fuifilled both protamine remova and replication-in
dependent deposition o H3. 3- H4 tetramers in the male nucleus dter perm entry , thus making the gperm decondensation and
forming male pronudleus to participate in the formetion of the diploid zygote. In order to further andyse the function of hira gene
infish development and in gynogenes's, we cloned a segment of hira gene from colored crucian carp Carassius auratus (named
Cahira) which shows high sequence dmilarity with vertebrate hira genes The inconplete genomic sequence of Cahira gene is
2181hp including 6 introns, and the introns length are 118kp , 275bp , 372bp , 84bp , 472bp and 86kp , repectively. Itsopening
readingframe (ORF) is 759p , and encodes a 253 amino acid peptide. The peptide derived from the gene sequence contains
WD-repeat domains in their amino-terminus, which is condgdent with the characteridic o HIRA proteins RT-PCR andyss
showed that higher level of Cahira mRNA coud be detected in ovary and liver , while lower expresson leve were present in
brain, heart , leen and kidney. No transcripts were detected in tedis and muscle. This indicates thet hira gene may play a
definitive role in ovary and liver in colored crucian carp. The cloning of HIRA horrologue from this carp and its expresson anay-
s may provide basc documentsfor further sudy on the role of hira gene in fishes.

Key words: Carassius auratus; Hira gene; done; Tissue expresson



