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Fel A B2l g WARER 7) A S3W A Trpex lacteus)Ft S} I¥] Al (Phiebia tremellosa) & 9322 fAA 24
< A% YAAY yES SR okmMAlY A4 4¥AN AA » A4 S o] 83t o YA
(dikaryon)2 %8| Y ¥ (monokaryon: Pt05-2)8 o] Aol AHE-3% o). FAA A 9] A& T AQEA
%= glutamine synthetase2] inhibitorg] phosphinothricinel] @3t 84 & F-of 3= F-AAHbar)E AH2-319 3L,
ol #AAE 71 §AA ¥4 Y], pPBARGEMT-1 (5 pg)3t Al TRES EcoRI (30 u)E FA ol 4 AA o A=)}
AR A AL AR 7] A B A (5x107 cells) R ok A(2.5x107 cells)2] W HAHME A4
o2 YAAGE £98 A3} A 1 g3 47 JAAPA 50-707] R 1525712 548 Rgon JAAKE
el 4 YAARA ) AFA ESAFL Ass
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Zade Aol EAlsleE 7] dAasE FolA AFE o
S A3 g AT gad £87gNA Fad viF
2pAgE. glade] 7£2&% phenylpropanoid =471 thekst
A AFE RAozM o5 Eald HEd 45 Hole By
REFo] 739 laccase, lignin peroxidase (LiP), manganese
peroxidase (MnP)E 7}A 1 IEl(5). o] EAEL ¥yt of
et ookt i AEde] Bl 2ol wel ohEE
galeael f7] @24 33E] 23l 2 ot 459 g4
5 ORFs s AFHA RUIEES EAE 4 dthA). ol
9} o] Tge E49] B35S Hole HARSgd ik o
T Ut AR = Phanerochaete chrysosporium
< o= njFoA 3] AT vk, 3). 1HEE ¢
2l B9 &8-S Fo)7] st SEuetalld 2E
ARFFS o gd 2o} AHE ahEe i B4
AESA A5 8T dart Stk

FAASH L BAIETA g FHxte] =9 2 54
ZARA A HolZF (knock-out mutant)e] Aol F-881A AMEH=
oot n5dRe &3 YAREge] FEHL U =
T2 1980t RE Bo] AR T glon, FA[E WhEe &
H 5 O Ao =48] 2 HolF] Al &8Ea St
Yol B 71ASWH AN Urpex lacteus)™ oYW A (Phiebia
tremellosaye B NAEF 7 Fo) &3P o]EL tpdgt HES)
A Z29 B0 3 E9E Bt 7AFHAL AR
o] Eal(11), 2,4,6-trinitrotoluene®] E3|(6)o thet Bu7}
MnP 84 2 oS elskeao] Baj()el oisk ot 9l
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o} $HA olwHAE FAAEESY B g 2 2 Ve
g Falje} BEE Zhe Atk Bart dok(13). of9k 2ol
T oFe A9 vgde e sigE] Esfd sk &gk
A7 AYPHI Ygol= EFst F oF BT Bl #
Az D YA i3 AF7F Bag vl glot o]d] AxES
TN 28 F 7HA FFES s BANES 52
ATE A7) 93 R HAZAN FAAD IS B3P e
H o]& B s} st

VAT ol v et AHuiAE potato
dextrose agar (PDA), HAMAE= CKMM (10y& AH-8kitt. of
WA oA ZRE AFAAE o] &S PR YA
(Pt05-2)= ER&1H. 01 PDAY HE3A 30°ColA 59 B3t |l
*3t B H2L 27 el CKMM (100 ml)oll HF3t 2
akstdnt wiek 49 3 Waring blenderE AMR3l] FAE 124
53) 22)slz 10 miE THA] CKMM (100 ml)ol HESACE &
Aujek & FAE 2o} STC EH(0.55 M sorbitol, 10 mM
Tris - HCI; pH 7.5, 10 mM CaClL)S-Z 33 Mj&sly FUg ¢
FA20 mhol VEE F AT B3} G2 (Glucanex 200G 4%,
20 mhE ©8t 30°CollA] 2717 A 2lsle] AP AAE WA
t}. Glutamine synthetase inhibitor?] phosphinothricin®l ™3t A
A FH2NbaryE VY EAZA 717 pBARGEM7-15 FAA
A& HEE AREHTH10). Z1AISHAL B 5x10770, o
WAL B¢ 2.4x1070] AFAA] e 100 ulE Eppendorf
twbedl] TSI WE 5 g EcoRl (30 U)E E§3te] L-goilA
30827 ¥he-519Th Polyethyleneglycol 6000 (40%) 1 ml& T3}
3 ZA2HA T T ALo)A 2087 SREAIATHT, 8). &
A Azd YFBAAE 055 M sorbitol®} phosphinothricin
50 pg/mlo] 78 CKMM soft agar (0.8%)° HEAF| ©|&

™
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ulgl FH|g bottom agar (phosphinothricin 50 pg/ml, ¥+
1.6%)°1 overlaydted 30°Co|A] wljFsteA A= FAE A
sttt defufR]ol A BAsHE & Adste] phosphinothricin
100 pg/mle] A7} CKMM iR A] 7S gelsta
recipient o BIst o] f<EEbAY HElE AR e
Hol= FAABAES st 71AISHAY] 7% 50-70 &
AH A /ug palsmid DNAS} 88 BT, oluHAle] 2
15-25 BZAADA /jug palsmid DNAS] BAAS 48-& BT}
o|#8 &2 Coprinellus (=Coprinus) congregatus®] 500-600/
ng DNA (10)2} BlastH -2 Zo|X|Th, Trametes versicolor2
25-50/ug DNA (7)%} RIsS?E 788 Hlon, k&old 1-582
78 /ug DNA (12) Eo} 958 -8-& B Yt}

TIAZHA L okmmAle] FARBA 150948 heE 4
Zoll 2 ®ig7} glo] & Aleke a7 4 et 2] #s o
T 5 U FHEHFAE Bt o]Ee] At W
& B3] Hokd FAPAIAET recipient strainS ZH-E]
CTAB-Proteinase K W#(10)& ©]-83}3 chromosomal DNAS
ettt FdxE HEQl pPBARGEMT-1¢] EXE ERI517]
$3} promoter (#p C)-specificdt forward primer 5'-GTCGAC
AGAAGATGATATTG-3'S} bar-specific3t reverse primer 5-TCA
TCAGATCTCGGTGACGGGCAGG-3'& A| &3l 2t #3582
total DNAE template® AF83}] PCRS 343ttt ol A
FAAZAEANAA HE 7} S ©f PCRA 9ty FFHHE
DNA Z7}+2] Zol= 930 bp®|t}. Recipient stainl| A<= S-E-5 A
2 W FAFEA 20058 HFSE PCRe G335t
9o, o= 279 FHE recipient ¥} BT

1kb —

Fig. 1. (A) Confirmation of integration of pBARGEM?7-1 into
transformant chromosomal DNAs by PCR with the plasmid-specific
primers using different DNA sources from transformants. Lane M,
molecular weight marker (1 kb ladder); lane 1, transformant 1 (TF1);
lane 2, TF2; lane 3, recipient strain as the negative control. Arrow
represents the amplified product. (B) PCR by the laccase gene-
specific primers using the same DNA sources in A panel. This
reaction supports that result of A panel shows not a non-specific PCR
but the bar-specific PCR. Lanes are same as in A, and the arrow
represents the amplified laccase gene fragments.
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(Fig. 1A; 7IAIZHAL, A3 v)AIA]). 4 ©] PCRo] HolF o2
A AQEHAEA FRIstaar £ A@AdA F2d3)ed]
SEG olwHA laccase FZAHEMBL Nucleotide Sequence
Database accession number: AM282562)2] 54 A7|Add <
AR laccase-specific PCR primer (forward primer; 5'-GGGGA
TCCTCACCAATGTTTTCCTTC-3' & reverse primer; 5-GTAG
GATCCGGCTTCACTGACGCC-3)E A&ttt o] primers-<
A&l AT DNA AEE tie® PCRE 33k 37
FEe T3t FFEE 1.8 kb 20]9] laccase AR} 2Z2H-&
gR1gtoza Qroll AT bar-specific PCRO] AAH o2 213
HAS-E T Fig. 1B).

PAABA 9] A D laccase B39 HIE 13} 8IS 9
3t} PDA HiR|ONA] BlYEITL laccase 712! o-tolidineS A
o] gsted Alg vwst A7 FANSA S FtEr) W
H3loH, laccase EAJol W3y UeldthFig. 2). o9} 2ol &
A B0 Fo] Aoty AL HEHANAME ER1E vt
JeH10), =9E HEZF GAA 3] thekst SA2 Aol
e} ohfst P WslE Hole Ao dAdE. o] o
& FAATAES FAEA] e v F] wixQ] Ldny
Ao A 53] o] Al EE Foll = AP BE =€ 73
Zpe] EAE PCR WO 1% 4= It 2 Z1AIZH A
& laccase #Ago] FRIFA GolAH} nlA|A]) olaH A9
laccase S TRAYHE Axdste] FAHE YYo=z 7]
AW A =948karat st 7AW Al ol Aol Tk o]
AEAAES dFoE FAHE S -3 =4
2 A Raoj).
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Fig. 2. Comparison of the growing patterns and laccase activity by
adding o-tolidine as the enzyme substrate. Wt, recipient strain; TF1, 2
and 4 represent the transformants.
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A7 MnP 84o] gl ol Al 22} laccase == MnP &
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ABSTRACT : Genetic Transformation of Irpex lacterus and Phlebia tremellosa to an Antibiotic Resis-

tance

Yunjung Kim, Myungkil Kim', Hong-Gyu Song, and Hyoung T. Choi* (Division of Life
Sciences, and Research Institute of Life Sciences, Kangwon National University, Chunchon
200-701, Republic of Korea, 'Division of Wood Chemistry and Microbiology, Korea Forest
Research Institute, Seoul 130-712, Republic of Korea)

White-rot fungi which degrade lignin can also degrade diverse recalcitrant compounds such as polymeric dyes,
explosives, pesticides, and endocrine disrupting chemicals. Lignin degrading enzymes are involved in the deg-
radation reactions, and introduction of foreign genes into a white-rot fungus is required in order to increase the
degrading capacity. Genetic transformation experiment has been carried out in /rpex lacteus and Phlebia tremel-
losa to an antibiotic resistance. The transformation yields were 50-70 transformants/pug DNA and 15-25 trans-
formants/ug DNA in I lacteus and P. tremellosa, respectively. The stable replication of the plasmid was
confirmed by PCR using the plasmid-specific primers, and many mutants were generated during this integration

in both fungi.



