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CVMP5)9] degenerate primerS | 2}5}51. 2.9 (9, Table 1), 3-
primere= GenBankoll &% A& Trametes versicolor Mn-
peroxidase X lignin peroxidase 32} familyS 743t
cDNA MEgollA 1=2 HEF AIEY 2L tidez vl
(CVMPR3 % CVMPR4)2] reverse degenerate primerS Al 2}3}
ArhFig. 1). $9E T degenerate primer= Z} primer?} mole
%E E£°17] $13) degeneracy’} 407491 olul=Aite E3tH7] O
Al inosineS AHE-3} T}

Genomic DNA (gDNA) £& 2 PCR

HigE dAAlE B 33 FRGE ofd W AF & 57
S AAT H HAapde] @A S} AHALE Y3 F3I) WF
A2 gelel A vREtnh. FAREE-S Zolan?t Pukkila (1986)
o WHS ¥¥F3t DNAS FE3T TAREE 400 mg @
400p11¢] DNAFZ 9=A(SDS 3%, EDTA 50 mM, Tris-HCI
pH 7.2 50 mM, 2-mercapto-ethanol 1%)E 718l 65°CoA] 1
A2 g ¥, ThA] 400 ul9) phenol:chloroform:iso-amyl alcohol
(25:24:1y% F718le] 25°ColA] 12,000 pmoZ 10237 94 &
2t FE5de HEL FEE &0 F 01 volume®] 3M
sodium acetate®} 0.54 volume®} isopropanol= H7}3F 5 W4
2EEte] AedS AAS AAE genomic DNATF 3l
HHE genomic DNAE B 33} S7FE o 23JTAE
o]- &3t DNAFEE ZA3 & PCRe ©]-8-3th.

PCR ¥H$-ZA& 05ml PCR tube®l] genomic DNA 40 ng#
degenerate primer 50-100 pmole2 T3 ¥, Tag DNA
polymerase 1U, dNTP 250 uM, KCI 40 mM, MgCl, 1.5 mM %)
Al 20p19] 10 mM Tris-HCI (pH 9.0)& 71314}, PCR A3
ZA-& PIC-150 MiniCyclerTM (MJ Research, USA)E ©]-&3}
o 94°Col A 487t pre-denaturationdF ¥ 95°Coll A 40%7+
denaturationd] .  AnnealingttAl= 7} degenerate primer]
melting 259 TZHA annealing £ EE 7HEIE T WAl
BE 45%2 23T} Extensiond 72°ColA 1327F QA&
Z 33cycled WFSSIH.21 final extensiond 72°CE SEIF A4

Table 1. Degenerate oligonucleotide primers used in this study.”

Kor. J. Microbiol

~—CMPR4 <CMPR3
. versico/or CVMNPa  GELRLQSDSELAROSRTACEWQSFVN——NQAKLASAFKAAFRKMTVLGHDESL 308
. versicolor MP2b GELRLQSDSEL ARDSATACEWQSFYN——NQAKL QSAFKAAFRKMTVLGHOESL 308
versicolor PGVI1c  GEIRLQSDFLLARDSRTACEWQSFVN-——NQYKLQSAFKAAFRKMT }LGSKEHN 307
. versicolor LIPAd  GEMRLQSOHT | ARDSRTACEWQSFVO-—NQOPKAQOMFQFVFHDLS IFGADINT 310
. versicolor VLG2e  GEFRLQSDFAIARDSRSACEWQSFVD-——NQPKAQAMFQFVFHOLS1FGADINS 310
. versico/or LPGBf  GEIRLQTDHLLAROSRTSCEWQSFYN-——NQOKAQOMFAFVFHDLSMLGQDPDS 310

NN N NN

Fig. 1. Design of reverse degenerate primers CMPR3 and CMPR4 for
the Mn-peroxidase gene amplification in Trametes versicolor. The
amino acid sequences of Mn-peroxidase were conserved in Mn-
peroxidase and lignin peroxidase isozymes analyzed previously. Bold
characters of WQSFVN and NQAKLQS represent amino acid
sequences used for primer design. GenBank accession No. a: BAB03464,
b: CAA91043, c: AAD02880, d:CAA83228, e: AAA91954, f: CAA
83147.

PCR ¥hS- % 1.2% agarose gel A7]195-S 5312 DNA ©H
59 HFL 393 thE, genomic DNAZA Z}F degenerate
primer®ll &3t ¢’d DNA FE=7]9} YX]3= DNA THHES
gelol| A Zhijo] A3} HAE DNA THHEL 97iMLde
E293517] Y8 pGEM-T Easy Vector System (Promega, USA)S
o] &3&te] A ZALY] e wel TA-cloning3t ¥ Escherichia
coli IM109 Tl FZAGSIGTH PCR FFH=<] Ade ¥
A AEAE A5 pGEM-T Easy Plasmids FZ, JA|g
oS ABI PRISM 377 Automatic DNA Sequencer (Applied
Biosystems, SA)YS ©|-85l¢] PCR FE4HE9] AV MES 283
sgith. 249 471498 NCBIS Blast AMZ 2188 53
A58 AN AAEIHLY, Clustal X (Version 1.81)E ©]8-3})
o] multiple sequence alignmentS 22 A|81H T},

25 9 o

T. versicolor KN95229] genomic DNAE template2 3} Zt
Zto]  degenerate primerE AMS-¥ PCRE BIA  ompl
(CMP1+CMPR4)2 911bp, cmp2 (CMP2+CMPR4)E 880 bp,
cmp3 (CMP3+CMPR4)= 872bp 2 cmp5 (CMP5+CMPR4)=
893 bpo] SHFAE-S A2 F U (Fig. 2).

ZEH 459 PCRANE (empl, cmp2, cmp3 2 cmp5yS D714
& 245 A3 A7) primerz el 3l FAHOR FEEHA

Primer Amino acid sequence Nucleotide sequence” Degeneracy

Forward

CMP1 GKIACPD GGIAARATHGCITGYCCIGA(20) 12

CMP2 GVNTATN CGTGAACACCGCTACCAAC(19) 1

CMP3 GQVTANA GGICARGTIACIGCIAAYGC(20) 4

CMP5 GKVTCAG GGIAARGTIACITGYGCIGG(20) 4
Reverse

CMPR3 NQY(AKLQS GGACTGGAGCTTGKMCTGGT(20) 4

CMPR4 WQSFVN ACGYACTGACGAAGGAYTGC(20) 4

“Degenerate alphabet used in this table: I (CGAT), R (AG), H (ATC), K (GT), M (AC) and Y (CT)

# See reference-9 for this data
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Fig. 2. Agarose gel electrophoresis of amplified PCR products (A: cmpl, B: cmp2, C: cmp3 and D: cmp5) with degenerate PCR primers. Lane 1:
100bp DNA ladder, Lane 2: degenerate primer PCR product, Lane 3, 4 and 5: negative PCR controls.

22 HAY 5 U0, o] F S| empl, cmp2 B empS F - Wk YL @
712 B-& Trametes versicolor KN95222] Mn-peroxidase & $& 2} 100% AE43E 71K AL RIS tHFig. 3, 4).

2> CVMP1, CVMP2 & CVMP59] N-Eth olojiel KOl = NCBI®] Blast-2 97148 24 =2 382 E3) empl, omp2

P2 = CCTGAACACCGE TACGAATGCGGCGTGCTGCCAGC TCTTCGCTGTCCGOGACGACATCCAGCAGAACCTGTTCGATGGCGGCGAGTATAGCGAGGAG 87
omps GEGAAGGTGACGTGOGOGE-—(CGGCCAGGTCACCGCGAACGCGGCGTGC TGCGCGCTCTTCCCCGTCCTCGAGGACATCCAGACGAACCTGTTCGACGGCGGCGAGTGCGGOGAGGAG 117
cmp ! GEBAAGATTOCGTELCCGEACGRCGTCCACACCGCAAGCAACGCGGTGTGCTGCTCGCTGT TCGCAGTCGT TGATGACCTGCAGBAGTCGCTCTTOGACGGCGGCGAGTGCGECGAGGAG

Wk Shkkkhh KARKIRE KA RXE K KRR Kk KAK kKKK K Kk REAKE AAAAARRRARE Ak kAR r

B

o

ompZ GTCCACGAGTCCCTCCGTCTGACCTTCCACGACGCCATCGGCATCTCTCCTTCCATCGCCTCTCGCGGCCAATTCGRGTAALTTCATATCTCCGCT CTCCATATCGTCAGATATCT 217
cmp5 GTCCACGAGTCCCTCCGGCTCACCTTCCACGACGCTATCGGCATCTCGCCCGCCATCGCGOGCACTGGCAAGTTOR6——— 194
omp 1 ACGCACGAGTCCCTGCGGCTCACGT TCGACGACGOGATCGGCTTCTCGCCCGCCCTCACCCGCCAGCACAAGTTOGG: 197

AERRREIREEE KK AH KN KARRAAERIK RARRAE RRAE RA KR KK K BRI

a2 AACATTGETGCTCTGCAGNGRCGRAGGTGCCGACGGCTCCATCGCCCTCT TTGAGGACATCGAGACCAACT TCCACGCCAACCTCGGTGTCGACGAGATCATCGACGAGCAGOGBCCGTT 337
ampb ———————————-—-~AGGCGGRAGGCGCGGACGGCTCGATCGCCATCTTCGCGRACATCGAGACGAACT TCCACGCGAACAACGRTGTGGACGAGAT TATTGGCGAGCAGGCGCCGTT - 206
omp 1 —————————————==—-(GGTGG0GGCGOGGACGRCTCGATCATGACCT TCGACACCATTGAGACCGCGT TCCACGCCAACGGCGGCATCBACGACATCGTGAACGTGCAGAAGCCETT - 209

KE hh kR KK REERRAEE AAK Ak ok Ak Awra HAAFIRAE FAK KKK K HRRRX KR E Ak KNEE ek kARk

cmpZ CATCGCCCGCCACAACCTCACCACCGCCBACTTGTTCGTGTCTCCCCCTTETATL: —~CATCGTGCCATCCGARATTGACAAGATCTTCCACCAGAGATTCAGTTCGCCGG 446
cmp5 CATCGCGCGCCACAACCTGACCACCGCCGACTTBTACGT————CACLCTTATT T~ AGTTGT—TGTTCTCCATCACTGAC—CTCCGGATACAGCATCCAGTTTECTGG
cmp ! CGCCGCGAAGCACAACATGACTGCTGGGGACTTGTAAGTGLCCTTTCLTLGLC D TECT TTCAGAGAGTCGAGACGACGC TGACTTGGGCCG TG TCTGTGTRTAGCATCCAGCTCACTGG 419

» Ak AhkARE X Kk Kk RARREER k% s * * * x  * KaAAE Ak K Ak K

o
&
Q

cmp2 CGOCATCGGTGTCAGCAACTGCCCCGGCGCGCCCCAGOTGRACGTGTTCATCGGCCGCCCORACGCGACGCAGCCCGCGCCCGACCTRACGGTGCCCGAGCOCTTCGACACCGTCGACAG 566
cmpS TGCTATTGGTGTGAGCAACTGCCCCGGCGCACCCCGUCTGAACGTCTTCATCGGCCGCAAGGACGCGACGAAGCCAGCGCCCRACCTGACGGTGCCCGAGCCATTCGACGATGTCACCAA 517
cmp 7 CBCTGTCGGCT TCTCGAAGTGCGCAGGTGCGCCCOBCCTGGAGTATCTCCACGGTCGOCCCCTGCEGTTACRCCCTCECCCRACCTGCTCATCOCCGAGCCCTTCGACTCAATCACGAA 538

*% * Ak RKKKEK X Kk KK EAHE RRE X AR wkE HEE *oex K RRRREEERENR KR HHAKARRR HRKRAE KRk

cmp2 CATCATCGAGCGGTTCTCCGACGCGGGCGGCTTCACGOCCGCCGAGATCGTCGCGCTCCTCRTATCG: 633
cmpb SATCCTTECGCGCTTCGAAGATGCOOGOAAATTCACCCCOBCOGAGGTCOTCGCTCTCCTCGCOTCBTACGTCTCCATCCATATCTGLLCTCCCTGTETGAGAACGTACACTTAGACACG 837
cmp ! GATCCTCGCACGCTTCGCCRACGC——CGGCT TCTCGCCCGATGAGGTCGTCGCCCTCCTCRCCTC GTACGTLCACCCACGC-CEGA TAGCGATAGAACCCOGCTGACCLAGCTTGOCE 655

ARk Ak Akk Rk Rk KKk KKK R KRR KA RRRRRRN KRERRRN Kkk

amp2 — -CACACGACCGCOGCAGCCGACCACGTCGACCCOAGCATCCCCGGAACGCCCTTCRACTCGACCCCGGAGGAGT TCGACACGCAGTTCTTCATCGAGACCCAGCTCCGCGGE 744
cmp5 ACTTGTAGRCACACGATCGCTGCTGCAGACCACGTCGACCOGACCATCCCGGGAACGOCATTCRACTCGACCCCTGAACTGTTCGACACCCAGTTCTTCATCGAGACCCAGCTCOGCGGG 757
f omp] TTTGATARCACTCGGTCGCCGCCGCCGACCACGTCRACCCGACGATCCCGGGGACGCOGT TORACTCGACCGCGTCCTCATTCGACTCACAGBTGT TCGTCGAGGTGCTCCTCCGLGEE 775

AEE KR REE KA RE ARKEERRRRIKIREER AKIRE AF ARFAE KRR RCR AR % AREHEAE K KKK K ORAK KRXRR Kk RNRRAERRR

cmp2 ACGCTCTTCCCGGGTAGCGGCGGCAACCAGGGCEAGGTCGAGTCGCCCCTCCGCEACGAGCTGLGCCTCCAGTCCGACTCTGAGCTCGCGOECGACTCTCGCACTGCTTGOGAGTG ALY 864
cmp5 AGGCTCTTCCCCGGCAACGGGAGCAACCAGGGCGAGGTCATGTCTCCTCTCCACGGCGAGCTCUGTCTCCAGTCCGACGCTGAGCTT GCACGOGACGCCCGTACCGCATCCBAGTGGLAL 877
cmp 1 ACGCTGTTCCCCGGCACGRCGEGCAACCAGGGCGAGTCGAAGAGCGCGLTGCAGGECGAGATCOGGC TGCAGTCTGACAACGACGTCGCGCGCGACCCGUGCACGGCGTGCOAGTGELAG 895

KrARE RRRE RE % FRERRAIREER RS * Kok K RAKERE K Kk KK KRKKR HAK KR K KK RRARRE & KK Kk Xk KERRRAKRRE

omp2 JUCTTCGTCAGTGOGT 880
cmps TCCTICGTCAGTGCGT 893
compl TCCTTCGTCAGTECGT 911

FEEREERREERER AR

Fig. 3. Amplified nucleotide sequence alignment of 7. versicolor KN9522 cmpl, cmp2 and émp5 gene fragments with degenerate PCR primers.
The degenerate PCR primer sequences were underlined.
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CMP2 —-VNTA-——-~ TNAACCQLFAVROD | QUNLFDGGECGEEVHESLRLTFHDA | G1SPS | ASRGQFGGGGADGS | ALFED | ETNFHANLGVDE | | DEQRPF | ARHNLTTAOF |QFAGA|GY
CMP5 GKVTCAG-GQVTANAACCALFPYLED | QTNLFDGGECGEEVHESLALTFHDA IGISPAIARTGKFGGGGADGS | A| FAD TETNFHANNGVDE | | GEQAPF | ARHNLTTADF | QFAGATGY
CMP1 GK 1 ACPDGVHTASNAVCCSLFAVYDDLQESLFDGGECGEE THESLRLTFHDA | GRSPALTRQHKFGGGGADGS | MTFDT | ETAFHANGG 1 DD t YNVQKPFAAKHNMTAGDF | QLAGAVGF

Thk kR XK % LhIR

B okAk RRER KIRIKD K KK RIHRIHD ARRR KRR

CMP2 SNCPGAPQLDVF | GRPDATQPAPDLTVPEPFDTVOS | | ERFSDAGGF TPAE | VALLVSHTTAAADHVDPS | PGTPFDSTPEEFDTAFF | ETQLRGTLFPGTGGNQGEVESPLRGELRLAS
CMP5 SNCPGAPRLNVF | GRKDATKPAPDL TVPEPFODVTK | LARFEDAGKF TPAEVVALLASHT | AAADHVDRT | PGTPFDSTPELFDTQFF | ETQLRGTLFPGNGSNQGEVMSPLHGELRLAS
CMP1 SNCAGAPRLEYLQGRPPAVAPSPDLLVPEPFDSVTK 1 LARFADAG-FSPDEVVALLASHSVAAADHVOPT | PGTPFDSTASSFOSQVFVEVLLRGTLFPGTAGNQGESKSALOGE 1RLQS

TEE xAR IR

CMP2 DSELARDSRTACEWQSFV 250
CMP5 DAELARDARTACEWQSFV 257
CMP1 DNOVARDPRTACEWQSFV 257

KD kak RARKKKRKAK

Domk k| RIREK NRAKKE K K] Kk RAK KDk NIKKEE Kk RRKRRKEKIRRAKIRRAK | ARIK Kk KARRKRRK | KXEK K KRR IARER

Fig. 4. Deduced amino acid sequence alignment of T. versicolor KN9522 cmp1, cmp2 and cmp5 gene fragments with degenerate PCR primers.
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ABSTRACT: PCR Cloning of Genes Encoding the Mn-Peroxidase Isozyme Family from Trametes
versicolor KN9522 Using Degenerate Primers
Sang-Cheol Jun and Kyu-Joong Kim* (Dept of Biology, Division of Natural Sciences, Kang-
nung National University, Kangnung 210-702, Korea)

Degenerate primers corresponding to the sequences of the N-terminal regions of Mn-peroxidase isozymes were
used to isolate the genomic fragments encoding the isozymes of Mn-peroxidase, CVMP1, CVMP2, CVMP3
and CVMPS5 from the white-rot fungus Trametes versicolor KN9522. Three isozymes except one gave the
expected PCR products (cmpl, cmp2 and cmp5) of about 900 base pairs, respectively. DNA sequence data
obtained from each PCR products were used to analyze the BLAST program search on the National Center for
Biotechnology Information. cmpl, cmp2 and cmp5 were similar to MPG-I (GenBank accession number,
730668) and PGV-II (GenBank accession number, Z54279) gene in 7. versicolor PRL572. PCR products of
cmpl and cmp?2 showed 77%, 95% base sequence similarities to MPG-I gene and crmp5 showed about 88% sim-
ilarity to PGV-II gene from T. versicolor PRL572. From this experiment, we could isolate genomic DNA frag-
ments with degenerate primers designed from the N-terminal amino acid sequences of Mn-peroxidase isozyme
family.



