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9} ¥H-$-5ted DNA-protein complexE ©]1& = UL o] TF
7¢ daFe} ogslel| AJ3et 9 vtk $9 histone T
Hol| thFst fgo| vehtet) o ES), wWEs) & 143} F
MsH e SHEC) AE] QUL PEA MAE HE
3t} 53] nucleosome?] coredll EA]3}= histone] OFM|E3=
lysine®l] acetyl 715 ZAZAIZICZMA histoned] YIS TaA|
7)1, webA DNA-histoneg] ZAFro] =<&3hA] ")
histone®| oMM ES} AR} {7} HARE dHEE ke
£o] DNAd FT3h= Zo] &olstAl ©Th12).

Nucleosome coredl] £A) 3= histoned] OFHEZ} =
acetyltransferase (HAT)ol| ©]3}¢] ZIS = 11, histone deacetylase
(HDAC) &j3l] AAHE} & BolHEd; 2ol o3l thA
DNA-histone®] Zgo] SFgst=BR Fdzte] wao] 2HaH
Z7=7] 918} histone deacetylase®] GE= vl F 23510} &
FolA ¥zl HDACES ©id zAol wet Al 742 e
ol AAbe] AR RPD3E class Iofl(11), HDAL A9
clas TI9(10), SIR2 AlF-L class MI(2)%] Z} EEEH 0|59
gt 42 A7) SRR ik HZ S5l | WA
classq] HD27} HI1E|30(9), o7& tHellX HD2 ortholog®l
AHD2AY] &S AR D3t TAd-5o| Z7|SA A o2
AFHo] HALEATK13).
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Fig. 1. Agarose gel electrophoresis of PCR product by OA and A2R
primers using cDNA library as the template for histone deacetylase
gene in G. lucidum. Lanes 1, 1 kb DNA molecular weight marker; 2,
PCR product (hdcl), 3, fragment of hdc1 cloned into pGEM-T vector.
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cDNA libraryS F8 02 3} HDAC 849 B& g2 4
A3} 470 bp Z20)2] DNAS RIS} hdel 2.2 HH3SIT
(Fig. 1). & pGEM-T vectord] E243tL ASE A ApalO 2
7R3 At 35 kb Zole] AZTE plasmidE P (Fig.
1), o]¢] G714 E8& E48t8tHFig. 2). GA2) genomic DNAZ
HE] HDAC §-3AE F243l7] 98t PCRE 4883 43}
oF 590 bp, 630 bp & 750 bp Zole] HEZH HHA F7he &
A3tHTHFig. 3). 7FE 2 750 bp o)) AR 27 FRIFH
A5} reverse primer?tO 2 ZEH DNA 7MY S 3RISIY o]
Ao A] AJAH L, 590 bp E 630 bp ZAolo] KA} gt
A4S T8I 4719 DNAE gl25 8 {5311 o8
pGEM-T vectoroll E2g3fe] thahd (XL-1 blue)el] EUSIHAT.
PA[EE AT soo/lERE AZTE T-vectors: B8l
AGEL Apal 02 71573 2T} 590 bp DNA F22to] A
TYS ZolE 71 vl 24 E]I A& RIS SATHFig. 3).
o] 585 bp, 589 bp @ 630 bp Zo]¢] HDAC A4 Z7He
Z}2t hdal, hda2, hda3® B3I o] F7IMES A
UHFig. 4A, B, O). 9A25E H3F FA] HDAC #3414 &

1 GGTCACCGGA TGAAACCCCA GCGGATGCGT ATTACACATG AGCTCCTCAC

51 GGCGTACGAC ATGCTCCCCA AGATGCGCGT CCTAAGAGCA AAACGCGCAA
101  CCGCGGAGGT GATGTCCAAG TTCCACACCG AGGAATACGT GCACTTTCTC
151 TCTAGAGTCA CACCCGACAA CTCAAGAGAA CTCACGTACA ACGGGTATCA
201 ATTCCTCGTG AGCGACGACA ACCCCGCTTT CGAGGGTGTG TTCGAGTTCT
251  GCTCGATATG CGCGGGAGGG TCTGTCGCCG CGGCCCAACG ACTGATGGAG
301  GGCCAGTGCG ATATCGCCAT TAACTGGGCC GGCGGTCTGC ACCACGCGAA
351  AAAGCGOGAG GCGCTGCGGGT TCTGCTATAT CAAGGACATC GTGCTCGGAA
401 TCCTGGAAAT GCTCCGCACC GTCCCCCGCG TCCTGTACAT CGACATGGAC
451  TGCCAGCACG GCGATGGCGT

Fig. 2. Nucleotide sequence of hdcl. The primer sequences of OA

and A2R used in the hdcl amplification were underlined.
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Fig. 3. Agarose gel electrophoresis of PCR products using genomic
DNA as the template for histone deacetlase gene in G. lucidum. Lanes
1, 1 kb DNA molecular weight marker; 2, PCR products (hdal, hda2,
hda3); 3-5, fragments of hdal-3 cloned into pGEM-T vector.

& cDNASQ] hdcldl] A8 ofr]i=At MBS F43T, °f
5 RH Aspergillus nidulans®] RPDAS} HOSA, Saccharonyces
cerevisiae®] RPD39} HOS29] obu=At Mdx} vl w&tHThFig.
5). BA HDAC 31219 opr|=it MEL T 79 HDAC

(A) 1 GGGCACGGGA TGAAAGGCCGA GCGGATGGGT ATGAGAGATG AGCTCGTGAG
51 GGCGTAGGAC ATGCTCCCCA AGATGCGCGT CCTAGTGAGG CCCCGGCTTA
101 ACTCTGCGCG CGACTCTCAT GCTGATGAGG TCCCGAACAG AGAGCAAAAG
151 GCGCAACCGC GGAGGTGATG TCCAAGTTCC ACACCGAGGA ATACGTGCAC
201 TTTCTCTCTA GAGTGACACC CGACAAGTCA AGAGAACTCA CGTACAACGG
251 GTATCAATTC GTCGTGGGGG ACGACAACGC CGCTTTCGAG GGYGTGTTCG
301 AGTTCTGTTC GATATCCGCG GGAGGGTCTG TCGGTGCGCG TACTTCCCTC
351 GIGTCCTTGC GTTGTTTGCC GCCACTCATG CTGTGGTGGG AGCCGGGGGC
401 CAACGACTGA TGGAGGGCCA GTGCGATATC GCCATTAACT GGGCCGGLGG
451 TCTGGAGCAC GCGAAAAAGC GOGAGGUCTC GGGGTTCTGG TATATCAACG
501 ACATCGTCGT CGGAATCCTG GAAATGCTGC GCACCGTCCG CCGGGTCGTC
551 TACATCGACA TGGAGTGGCGA GGACGGAGAG GGAGT

®) 1 GGACATCCGA TGAAGOCGCA CAGGCTGACA TTAACAAACG CGCTTGTCTT
51 GGGGTATGGC CTCGAGAAGC AGATACATCA TATATAGGAG CCACCTCCTG
101 CTACAGAAGC AGAACTGGAG GCCTATCACG ATCATGACTA CATCGAATTT
151  CTCGGCCGGT ATGTATGCGT TGCTCGCGGT CTCGTTCCCG AATGACATTC
201  ATACTGGCAA CGTCAGAGTC ACACCGCAGA ATCAAAACGA CATGAAGAAT
251  ATGATTGACC AATTTAACTG CGTCGAGGAG TGOGCAATCT TCTCTGACAT
301  GTACGACTTC TGCAAGATGT AGGCTGGAGC ATCCTTGGCT GCTGCGCGGA
351 AAGTCTGCGC AGGCACTACA GATATCGCGA TCAACTGGTC AGGGGGACTA
401 CATCATGGTA AGAAGGCTGA GGCTAGTGGC TTTTGCTATG TAAATGACAT
451 CGTCCTTGCA ATCCTCGAAC TAGTGCGGTA AACGTATCTC CTCTCGCTTT
501 GGAAAGTGGT GCTTACCATA GAAGAATTTG TCTAGATATC ATCCTCGCGT
551  TCTCTACATA GACATCGACA TTCACCACGG OBAGGGCGT

(C) 1 GGBCATCCGA TGAAGCCGCA GCGGATGOGG ATAACCCACG AGCTCGTGTC

51 TGOGTATGGG ATGTTGGACA AGATGCATGT CCTGGTGAGG TGATGGCCTG
101 TCTTGCATTT CGCTTTCTAA ACTGACGCGA CTAGAGAGCG AAGCCGAGLCT
151  GCGCTGAAGA GATGAGCCGC TTGCAGACGG ACGAATACGT GCACTTCCTC
201 TCGAAGGTGT CACCGGAAAC AGCAGAAGAC CTCACATATC ACGGAACAAG
251  ATGTAAGCCC GTGGGGGGTC GTAGCGTCGA GAGATCCGGT GAGTGTATGG
301  TATCCCATAT AGTTCTGGTG GGCGACGATA ATCCAGCGTG GGATGGCTTG
351  TTCGAGTTCT GCTCATTATGC TGCTGGAGGG TCCATGGGTG GGTGCACTCT
401  TCCATACGTG GACGCTCTCG TTACTGACCA GCATTAGAGG GGGCAGGACG
451 CCTCACGTCT GGAGCTGGGG ACATGGGAAT CAACTGGGCG GGAGGCCTGG
501  ACCACGCGAA GAAGCGGGAA GCCTGAGGGT TCTGCTAGGT TAACGACATT
551  GTGGTCGGCA TGCTCGAGCT TCTTCGGACG TACCCGAGGG TTCTGTACAT
601  CGACATCGAG TGCGACCACG GCGACGGLGT

Fig. 4. Nucleotide sequences of hdal (A), hda2 (B), and hda3 (C).
Primers were underlined.
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RPO3 GHPMIKPHR | RMAHSL. [ MNY GLYKIKME | YRAKPATKQEMCGFHTDEY HOFLSRVTPONLEMFK
RAPDA GHPMKPHR | AMTHSLVMNYSLYKKME | YRAKPASKFEMTQFHTDEY | DFLSKVTPONNDAFA
HOC1 GHPMKPOPMA | THELL TAYDMLPKMRVL RAKRATAEVMSKFHTOEYVHF L SRVTPENSREL T
HDA1 GHPMKPQRIMR | THEL L TAYDMLPKMRVLRAKRATAEVMSKFHTDEYVHFLSRVTPENSRELT
HDA2 GHPMKPHRLTLTNALVFGYGLDKQ 1HH{ YDPPATGAEL DAYHDHDY | EFLGRVTPQNONDMK
HDA3 GHPMKPQOFMA | THELVSAYGMLDKMHVL RANRASAEDMTRFHTDEYVHFLSKVSPETAEDLT
HoS2 KHPMKPFRLMLUTOHLVSSYGLHK IMDLYETRSATRDELLGFHSEDYVNFLSKVSPENANKLP
HOSA SHPVKPWALTLTKGL VLAYGMHHAMDL YHCRAATVEEL SOFHTSDYLDFL QTVPGOMNDAQ
APO3 RE ——SVKPNVGDDCPVFDGLYEYCS | SGRGSMEGAARL NRGKCDVAVNYAGBLHHAKKS
RPDA KE ——GSKYNVBDDCPVFOGLFEF GG SAGGSME GAARL NRNKCD | AVNNAGGLHHAKKS
HDC1 YN ——GYOFLVSDONPAFEGVFEFCS | SAGGSVAAAGRLMEGOCD | A INWAGGLHHAKKR
HDA1 YN ——GYQFLVGDDNPAFEGVFEFCS | SAGBSVAAORL MEGOCD | A INWAGGLHHAKKR
HDOA2 NM ——— | DQFNCVEDCP | FSDMYDFCKMYAGASLAAARKL CAGTTO | A1NWSGGL HHAKKA
HDA3 YH ———GTRFLVGDONPARDGLVHGCVHSS { PLEAARRLTSGA—D | A NWAGGLHHAKKR
HOS2 RG ——TLENFNIGDOCP | FONLYDYTTLYTGASLOATRKL | NNGSTH AL NNSGGLHHAKGN
HOSA SK OFSEN{VRFNFGDDCE | FOGLFQYCSLYAGASLDAARKLONNGAD | A | NWSGGLHHAKKA
RAPD3 EASGFCYLND VLG | ELLRYHPRVLY | D} OVHHGDGV
RPDA EASGFCYVND I VLGILELLRFKQRVLYVD DVHHEDGY
HOC1 EASGFCYINDIVLGILEMLATVPRVL Y 1010CHHGOGY
HDA1 EASGFCY INOIVLGILEMLATYPRYLY | DIOCHHGDGY
HOA2 EASGFCYVMDIVLAILELLRYHPAVL Y IB1D IHHGDGY
HOA3 EASGECYWDIVLGIL@LATYPIVLY IDIDCHAGDGY
HoSZ SPSGFCYVNDIVLSILNLLAYHPRILY 1D1OLIHGOGY
HOSA EASGFCYWNDIVLAILQLLRTHPRAMY | D1 DWHEDGY

Fig. 5. Comparison of amino acid sequences of HDAC fragments of
G. lucidum with other fungal HDACs. Identical amino acids were
shaded. Hyphen represented no amino acid when compared with other
HDACs. RPDA and HOSA, Aspergillus nidulans HDACs; RPD3 and
HOS2, Saccharomyces cerevisiae HDACs.
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ABSTRACT : Partial Cloning of Histone Deacetylase Genes from Ganoderma lucidum.
Sunkyung Kim, Joohee Kum, and Hyoung T. Choi* (Department of Microbiology, Division
of Life Sciences, Kangwon National University, Chunchon 200-701, Korea)

Histone deacetylase (HDAC) removes acetyl group in lysine residue of histone protein, which is transferred by
histone acetylase. HDAC is important in the stabilization and regulation of gene expression in eukaryotic organ-
isms. PCR has been carried out to clone HDAC genes using cDNA library and genomic DNA as the templates
from Ganoderma lucidum isolated in Korea. One 470 bp cDNA gene fragment, and 3 genomic HDAC frag-
ments (585 bp, 589 bp, 630 bp) were amplified. When their deduced amino acid sequences were compared with
other fungal HDACsS, they showed 59-72% homology.



