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Fig. 1. Agarose gel electrophoresis of PCR products by P-1 and P-3
primers of the laccase copper binding domains in T. versicolor: Lanes
1, 1 kb DNA molecular weight marker; 2, two PCR products.
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L
781 TTACCGCTGACCAGGACATCGACAACTACTTCATCCGTGCCCTGCCCAGCGCCGGTACCA
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Fig. 2. Nucleotide sequences of the lower band (klc/) in Fig. 1, and its
deduced amino acid sequence. Putative copper binding domains were
underlined.
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Kiet  HWHGFFIKGTNAADSAAEVNCGYP | ARGNSFLYE FTARDQAGTFWYHSHLS TOYEDEL AGEMANYT
Pox2  HWHGFFCUAGSSWADRG PAEMTOCEVESEDSFLYNENVPROARTEW Y HSHLETOYCOGURGPEVITT
Lol HEHGEFERATRWADGAARYNCCE LATUNGEL YD TATROAETF WSS TOYCRGLBGEIMT
Leod  HWHGEEQRETNWADGAAFVITICE L ATENSELYDE TATOOAGTRWYHSHL STOYERAL HAPMY
66
Kiet  PSDPHARLYRVIDETT LSOV HTATS SAAF BT ASHSTLINGLARFASSDE D AVI TS
Poxz  PSLPHLSLY ! DNADTVITLEGRYH VAPONAA) BTP . DATLINGKEEVAGEIPTSPLA | INVEISN
teel PROEHADLYDVDOETIUTUSDW YHTAAS DARFR (GEDSTLINGLGREAGEOSTHLAVITVERT
Locd  PSOPHADLYDVRDET TUTLSDWYHTAABLGAAFR GADSTINGL GHEAGHBETILAVITVERS
i3t
Kiel  KEYANLLSL SCOPNYVESIDGHRNMTUEADAYNHEPLTVEBIO Y AGDRY SEVL TADQEIR !
Pox2  REYFFBLVEMECLANFTESIDGHSLLVIEADAYVN IV MY OSEMFAGOY SEVITANDIAVINW
Leet  KHEYRMELLEL SCOPNYVESITCHNMTIEADAVNHEPL TR SICIYAGORYSE M TADGR Y

Leod  KEYBMBLLAL BODPNY vESTIGHNMT T IEADAUNHE B L IVOSIGIVAGORYSEVL TADGIIBEYT

196

Kicl  IRALPSAGTISFDGCINSAITRY SCASEVOETTTE TTSVLBLDEANLYPLOSE AAPADBNI GHEVE
Pox2 IRANPNLGSEGEVGGEMBXABA‘FEDMSSTQ TELLETNG VI ENFGREGPEVPEGATT
Leol  IRALPBAGTTEDGAINGA ARLOEAMVPLOSEASPGRONT GOV
Lecd  1BALPSAGTTEEDGIINS AL EYSGASE B T TE T SV BEIEAN VAL P A AR GRANT G

261
Kicl  YALNLDFNFRGTNE £ INDVSEVIPTVPYLL O SE T SAADI PSS E AL PSNST IEISEF |
Pox2 (NI M_AMAFQFTIE‘ELTWGEPFLPETAF)LLLQ&S@ASWSLLESQ&!YELEANKVVHQ\A?A
Lect WAL

Locd  WALM

326
Kot TATNAPGAPHPFHLLG
Pox2 L - BVISGBHPEHLIG
Leet  TaTMAPGAPHPTHNG
Lecd  TATHNAPGAPHPEHES

Fig. 3. Comparison of amino acid sequences of Klcl with other
laccases. The same amino acids were shaded. Pox2, P. ostreatus
laccase 2 (GenBank Z34848); Lecl, 7. versicolor laccase 1 (GenBank
X84683); Leed, T. villosa laccase 4 (GenBank L.78077).
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2 DL P chrysosporium LiP1(16; GenBank AAD02880), T.
versicolor LiP1(9; GenBank S32581), LiP2(9; GenBank S47649)
9] g2 vlwet A7 22} 80%, 95%, 85%2) FEAE
B tKFig. 5B). kipl®] 17HA] codon GNC7} THE LiP9] 73
¢} o] GGCZ} He glycineo] =l T versicolor LiP1
(GenBank S$32581)% 97.5%9] =& 4545 BRIt} F-13 R-1
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Fig. 4. Agarose gel electrophoresis of PCR products and the pGEM-T
plasmids containing the cloned PCR products in T. versicolor. Lanes 1,
1 kb DNA molecular weight marker; 2, PCR product (kip/) amplified
with F-1 and R-1 primers (185 bp); 3, cloned kip! with pGEM-T
vector; 4, PCR product (kmpl) amplified with F-2 and R-2 primers
(443 bp); 5, cloned kmpl with pGEM-T vector.

A
1 CTGACCTTCCACGACGCCATCGCCATCTCCCCCGCCCTCGAGGCCCAGGNCATCTTCGGEE

LT FHDOD A I Al S P AL E A Q X | F G

63 cgelgacceaatitgigeccatagcaaaaaategtiaaccaggatgegetgettagTGGCGETGGTGS

G G G A
131 CGACGGCTCCATCGCGATCTTTCCCGAGATCGAGACCAACTTCTTCCCAACAACG

0D G S I Al FP E | ETNFFPTT
B

1 40

Kip1 LIFHDAASPALEADK FEGGORNCSIALEPL ETNF 1
Pc-lip LVFHOAASPALEATGK SR G SAGSIMEDTIETNEHE
Tv-iip! LIFHOAIAISPAL EACG UBEGCADASA EREIETNEHR
Tv-lip2 LIEHDAASP AL EOHGIF GOAGADE ST RSDIETARHE

Fig. 5. A: Nucleotide sequences of a PCR product (185 bp) and its
deduced amino acid sequence. B: Comparison of amino acid sequence
of Klp1 with other lignin peroxidases. Pc-lip, P. chrysosporium LIP
(GenBank AADA464941); Tv-lipl, T. versicolor LIP I/IV precursor
(GenBank S832581); Tv-lip2, T versicolor LIP IV precursor
(GenBank S47649)

AT Thg-9] MnP 7399} o] 60~85% HE9 HEAE
B Aoz o)

FZ9 443 bp2] G71MEL Fig. 60l Ao MnPE F
AE= Kmply o)k MBE P chrysosporium MnP1(7;
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1 CACGACGCCATCGGCATCTCGCCCGCCATCGCCCGGACTGGCAAGTTCGGAGGTGGAGAC
HD A I G I 8§ P A I AR T G K F G G G D

61 GCGGACGGCTCCATTGCCATATTCGCCGACATCGAAACCAACTTCCACGCGAACAACGGT
A D G S§ I A1 FAD I ET NF HAWNNG

121 GTGGACGAAATCATCGGCGAGCAGGCACCGTTCATCGCCCGCCACAACCTCACCACCGCC
vDoD E I | G E Q@ A P F | AR HNILTTA

181 GACTTgIgtgttaccegeatcgeaactactgticetcategetgacetccgagtaaagCATCCAGTTCG

D F I Q@ F A
251 CTGGTGCAATCGGCGTGAGCAACTGCCCTGGCGCGCCCCGTCTGAACGTCTTCATCGGCCG
G A/ GV S NC PG A PR LNV F I G R

311 CAAGGATGCTACTCAGCCCGCGCCCGACCTCACCGTCCCCGAGCCCTTCGACGACGTCAC
K D AT Q PA P D LTV P EPF DDV T
371 CATGATTCTTGCCCGCTTCGCCGACGCCGGCAAGTTCACCCCCGCCGAGGTCGTCTCGET
M I LA R F A D A
431 GCTGGCCTCGCAC
L A 8§ H

G K FT P A E V V S L

Fig. 6. Nucleotide sequences of kmpl and its deduced amino acid
sequence.

1
Kmpi  HDAIGISPA | ARTGKFGGGDADGSIAIFADETNFRANNGYDEIGEQAPE LABHNLTTA
Pe-Lip  HDAIAISPAMEAQGKFGGGGADGSIMIFDDIEPNFHPN I GLDEIINLOKPEVQKHGVTPG
Mnp2  HDAIGISRKANKAGVFGGEGANGS IA IFADIETNFHANNGVOEHDTQAP | |ARHNLTTA
MP2  HDAIGISPSI ASRGQFGGGGADGSIALEEDIE TNFHANLGYDEIDEQRPEI ARHNLTTA

61
Kmpt  DFIQFAGA LGVSNCPGAPRLNVF | GRKDATOPAPDLTVPEPFDDVIMLAREADAGKETE
Pe-Lip  DFIAFAGAVALBNCPGAPQMNFETRRRPATOPAPDGLVPEPFHTYDQHARVNDAGEEDE
Mnp2  DFIOFAGAIGVSNCPGAPRL DVFLGRKDATOPAPDL TVRPEPFDOVIKILARFDDAGKESS
MP2  DFIQFAGAIGVSNCPGAPQL DYF | GRPOATOPAPDLTIVPEPFDTYDSHERESHAGGETP
121
Kmpl  AEYVSLIASH
Pe-lip LELYWMLSAH
Mnp2  DEVVALLVEH
MP2  AEIVALLVSH

Fig. 7. Comparison of amino acid sequences of Kmp1 with other lignin/
manganese peroxidases. Pc-Lip, P. chrysosporium lignin peroxidase B
precursor (GenBank JHO156); Mnp2 T versicolor manganese
peroxidase isozyme Mnp2 (GenBank AAD02880); MP2, T. versicolor
manganese peroxidase isozyme MP2 (GenBank CAA83148).
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ABSTRACT : Partial Cloning of Genes for Lignin Degrading Enzymes in Trametes versicolor
Yong Ho Kim, Su Jin Cheong, Sun Kyung Kim, Hong Gyu Song, and Hyoung T. Choi*
(Department of Microbiology, Division of Life Sciences, Kangwon National University, Chun-
chon 200-701, Korea)

Laccase, lignin- and manganese peroxidase are implicated in the lignin degradation. The nucleotide sequences
of four copper-binding domains in fungal laccases, and heme-binding domains of lignin- and manganese per-
oxidases are well conserved, and therefore these short fragments can be used for the PCR for the gene ampli-
fication. We synthesized several PCR primers according to their sequences, and run PCR to amplifiy the lignin
degrading genes of Trametes versicolor isolated in Korea. PCR products were cloned with pGEM-T vector in
order to determine their nucleotide sequences. A laccase fragment (1.3 kb) showed 65-97% homologies, lignin
peroxidase fragment (185 bp) showed 80-95% homologies, and manganese peroxidase fragment (443 bp)
showed 61-83% homologies when compared with other white-rot fungal enzymes.



