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Table 1. /solates of Penicillium species used and their
characteristic branching type

Strain Source Type

KCTC 1258 Penicillium

glabrum Isolate Monoverticillate
KCTC 6052 Penicillium

chrysogenum ATCC 10106 Teverticillate
KCTC 6012 Penicillium

spinulosum Isolate Monoverticillate
KCTC 6053 Penicillium

notatum ATCC 7813 Terverticillate
KCTC 6080 Penicillium

roquefortii ATCC 10110 Terverticillate
KCTC 6114 Penicillium

puberulum ATCC 36363 Terverticillate
KCTC 6117 Penicillium

viridicatum IFO 7736 Terverticillate
KCTC 6252 Penicillium

agvar.aurantiogriseurn ~ NRRL2040  Terverticillate
KCTC 6253 Penicillium

brunneoviolaceum NRRL2137  Terverticillate
KCTC 6254 Penicillium

ochraceum NRRLS§73 Terverticillate
KCTC 6255 Penicillium

carneolutescens NRRL2035  Terverticillate
KCTC 6257 Penicillium

ag.var.neoechinulatum NRRL13486 Terverticillate
KCTC 6258 Penicillium

trzebinskii NRRL731 Monoverticillate
KCTC 6260 Penicillium

terlikowskii NRRL752 Monoverticillate
KCTC 6265 Penicillium

verrucosum NRRLY65 Terverticillate
KCTC 6271 Penicillium

rhomn NRRL2077

Monoverticillate

mg/m/ H.0)& #H7Eska 20°Cell A 50,000X g2 24
A17F =49 *H—E] (Beckman L8-80 ultracentrifuge)a}t
Ark 2UAEE F Al stoll M vhelihs 279
DNA band 5 $ bandih& 21 gauge FAFY o2
3]stk 3 ® mtDNA &9 49 bisbenzi-
mideE AA3}7] 93t CsCl-saturated isopro-
pdnol—°~ FAdFI 2 Arpste] 4°CollA 1200X g5
412 38te] bisbenzimide7} E{HE o] gl Ap5ol
& wele FAHE 3 Fdssdnh CsCls AlA3)
s mtDNA £49] 3n) -39 70% ecthanol$-
7bske] 4°Cell A 12()0><gi 10327 9141 3e) 5}od
mtDNAE A, Ax271 ¥ TE bufferd] £3}3k
¥ spectrophotometer (DU-64  spectrophotometer,
Beckman)® 743}6}031:}
MHEES M| Y ™Mod

oF 3 g mtDNA;-, 1()~20 units®] AFEA
EcoRI. Bgl/ll, Hincll, Hindlll2 2|3t % TAE
buffer (40 mM Tris-acetate. 1 mM EDTA. pH 8.0)
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F AH-3te] 1% agarose geloll 4] SOVE 3 A7k Eof
+elakednk A F9 gele ethidium bromide®
A F 2 Al F7)slel A polaroid 667 filme-
o] -4-3}o Apzl&edsleic}.
RFLP ZHIZME4N

Agars 2eldh 2 F79) mDNAZZES
7}219] character statesS! 0 (fragment absent). 1
(fragment present) 2 scoringdtgit). 452 Agar
2] A2 H-E] 16 isolate X 191 character matrix =
NE & FRE7he) A AuAS £21317] 13kl
thEo] FAE o] &3sle] FxiH 47,% )& 3k
o} (8).

S=2C AU+ U, +2C,)

Cy: the number of fragments in common to
isolates X and Y

U, and U,: the number of unique bands
displayed by isolates X and Y

o]& A & Sgh& NTSYS-pc (14) softwareel] )=
&to] phenetic analysisZ =38 }5ict. Phenogram<
2k sb7] 9l8ted Unweighted Pair-Group Arith-
metic Average (UPGMA) analysis #-& o] %3}
917 phenogram? FAEEE  oolu ] 95}
MXCOMP program& o] &-3}gict
Monoverticillate 553 terverticillate #+F%
ko] A ARAS FAlslr] Ysted ofS3 7o)
TR FAREe] Hat gk (S)s Askskadch(16).

S=2S,/N

S«: the distance value between isolates X and
Y in monoverticillate group and terverti-
cillate group

N: the total number of comparisons between
groups

A ¥ o
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74]*15] 33§kt (Table 2)% 0] 850 UP(JMA
U o & phenogram-g APAs| B A 1652
T7F 508 group o iy o] »MbHFlg, 1): mono-
verticillate group, KCTC 1258, 6012. 6258, 6260,
6271: terverticillate group. KCTC 6052, 6053, 6080,
6114, 6117, 6252, 6253. 6254, 6255. 6257, 6265.
UPGMA uhiel o3t SA3HA A#xd fFiax
(cophenetic correlation coefficient)s= 093142 4
A3 =skcd Monoverticillate groupe] %4
Ak HWFEe 0809491 1 terverticillate group
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Fig. 1. Phenogram based on RFLP patterns of mtDNA
of Penicillium species.
The phenogram  was  constructed  from
similarity values using the UPGMA method
in the software package NTSYS-pc.
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ABSTRACT: Restriction Enzyme Analysis of Mitochondrial DNA between Monoverticillate and

Terverticillate Penicillium Isolates

Yoon, Cheol-Sik, Jeong-Eun Choi, Sook-Jeong Choi', Hee-Moon Park', and
Kyung Sook Bae* (Genetic Resources Center. Genetic Engineering Research
Institute, Taejon 305-600, and 'Department of Microbiology. Chungnam
National University. Taejon 3035-764. Korea)

Genetic variation between monoverticillate and terverticillate Penicillium isolates was
assessed by restriction fragment length polymorphisms of mitochondrial DNA: five isolates

from monoverticillate group. 11 from

terverticillate group. Results

were analyzed

phenetically. With four restriction endonucleases, a 191 character by 16 isolate matrix was
generated. Phenetic analysis separated the 16 isolates into two genetically distinct group
that corresponded with different branch type. The results of the present study suggest that
RFLP of mtDNA can be used as an aid in taxonomy of Penicillium.



