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Ed A8 AL Cavender (1969), -3 7 (1992, 1993)9] W< ol&3dt] 7=

ol X3 ATA AEF Holdl bacteria?l FHI Humus 33 Fermentation &

Eo A AEA xd F5 B9 vo= AzMX (Hay Infusion Agar Media)2 AM&
FHES A 1992, & F 19963, Shim 1996). =& 50:12 & ste] Esherichia coli
10™-10° cell/ml& Kﬂ.&é HFFe Holg AFsta 20-22C Y F27]oA wjekst 3 79
Fo] 23y, Ea¥ £& 0.1% LP ¥R (Lactose-Peptose Agar Media)E 20-22 C-4
g27)d E. coli® AFste] wjFste] AEA AdFo SARAN QA HY Fo =
A, A, 715, A 7EA Y] Bek T8 $HA0E fEsh
9 #F Age EvlZ Raper(1934), Hagiwara(1989), 3-(1992), 4(1998)9) ®HAAE
% A82 FATILH, F27[A 20-25T Bl s Ad wFs =)
EAo] Bas =g Wr7x A

7]
a1

3. genome FEZ1} IDNAL| E2|

AZA HArFY genomed FES AEA HAIEFY life cycle $ myxamoeba A}7]9]
A g $-4 amoebag harveststal, 02ml Solution A(I0OmM Tris, 10mM EDTA,
pH 75% ¥ 1 resuspenddtith. Al 0.2ml Solution B(10mM Tris, 0.7% SDS, 100xg/
ml proteinase K)& 91 £Eo] & ¥ 65CAA 3087 X% =, 0.02mle] IM Tris(pH
84)¢ 8M LiCl& ¥ £50] Fuh 108 F £& %< phenol(p 74)& ¥ EE9]
T3, dAEYT AZSAE A tubeol &3t ethanol Imlg HoiFa oA A Ee)ete
FEdE e pelletE TE bufferd] =3tk FE"  genome agarose  gel
electrophoresisZ &<l gt}

PCRZ ribosomal RNA #3571 3 185 RNAS 285 RNAS] 7] AE& o] &3t
primerE 44 Slch(Fig. 1).

primer 1 5" - CAC ACC gCC CgT CgC TCC TAC CgA TCg - 3’
primer 2 5" - ggA CCg ATg TCA TCA TgT gCg TTC AAC - 3

primer 1—

-[NTs] Ets | 17s | iTs-1 | 585 | ITs-2 | 265 |-3

<« primer?2

<Fig. 1> Ribosomal DNA structure of Dictyostelium discoidium
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taq polymerase 0540(10 unit), primer 2+ 1x4(100pmol), buffer 10x¢, template DNA 1
24(100ng), ANTP 8, DW to 1000 ¢ 2Hd 02 zF ©AE Z denaturing temperature:
94T 18, annealing temperature™ 56°C 14, extension temperature® 72T 1# 22 PCR
& SRt

PCRo] &Y & o]AL agarose gelollAl &<lstn, product® AAsS E  coli

plasmid vector(pT7BlueR, Novagen)Z. cloning 31T}

4. F7IME EME AEZ ZAL

cloning® plasmidE E colil A FZ3le] DNA sequencings 33t sequencing
data® Clustal X 2= computer softwareZ ©]-&3te] X311 AZEL% XA

. &R 2 Gk
TAAE & ZAA A 31059 AEZA ATHFE 53T F Ut EFH A
FEE= BT 10309 AARCR 714 & IEA
2] ¥ Dictyostelium discoideum 7478834

<Table 1> GC ratios and the lengths of ITS I, 585 rDNA and ITS II region of the
cellular slime molds

| TSt 5.5 ANA T8 Total
SPECIES  Tiength | G+C | GC % |length | GHC | GC % |length | G+C | GC % |lengih | G+C | GC %
D, dimigrgormum | 315 | | 023 | 160 | 70 | 0438 | 457 | 12 | 020 | %2 | %5 | 036
D, gigatum 28 | 105 | 038 | 160 | 71| 044 | 451 | 10 | 0377 | 99 | %6 | 032
D, awreosipes 30 | 104 | 035 | 10| 8 | 0506 | 604 | 185 | 0306 | 1094 | 3% | 0383
D, purpureun 30 | 70| 026 | 10| 6 | 0431 | 40 | 109 | 023 | 810 | 248 | 02%
D, minuum 312 | @ | 025 | 16| 68| 042 | 45 | 15 | 028 | %8 | 22 | 024
D), discoickm 1| 9| 025 | 160 | 6 | 045 | 55 | 8 | 0431 | 1066 | 407 | 03
D, pobveepbdum | 327 | 131 | 0401 | 160 | 72 | 0450 | 548 | 238 | 043 | 1035 | 441 | 0%
P, violaceum 06 | 49| 028 | 160 | 69 | 0431 | 34| 67 | 0174 | 0 | 185 | 0247
P, candicm 19 | 51| 020 | 161 | 63| 031 | 66 | 195 | 0312 | 9%6 | 309 | 0317
P pallicim 10| %7 | 0207 | 160 | 72| 040 | 6% | 160 | 02 | 974 | %9 | 0%
P ternuisirum | 182 | 39 | 0214 | 160 | 72| 0450 | @9 | 157 | 0246 | %81 | %8 | 020
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of F3 FUg 15S BF dA wxdA vjgEo] genomes FEIHUI, ©f
3o PCRE cloning®l A&3t5 5 cloning® DNAS DNA G714 a9 o8 49
i, oA EUE ATEE ZAET

1] taxanomy A7+ A% 185 RNA, 585 RNA, 285 RNA, 55 RNASt cyto-
chrome oxidase, cytochrome b 53 2 structural genes sequencing ol & 7+9] =
ol dg W WA AEA AFFY A$ structural gene®] A% genome W& copy
7 AL FZE Aol7h Al primerd] AAZ} ol#l€ F& 3L, ribosomal RNAS -¢%=
£ eucaryotic cell= 2] 183 thal 175, 285 tiXl 26S RNAE ZHE 5 genome
2] Apolzb d7] wjEol (Ozaki et al 1984, Hoshikawa et al 1983) primer YXEME =
A g BT ool 2 & (Genus)HY F9 A 185 RNAY 285 RNA+ homology
7b A 27 wﬁwl Fet7] olfoh weEba o] AP E 185 RNAS 585 RNA A}
o]9] ITS-1, &2 58S RNASH 285 RNA Alo]9] ITS-2& Al-g3t4itTh

AT olde AgeA ITSITHE: PCRE FAsHS ol slimed] F Zi(genus)olAl
I Aol Aorh AdeE HHIYATE £ Aol ITSI, 58S RNA, ITS2E &% 0371

MEE EAT 23 genusEE BolFo] LS & UNTHTable 1). ITS 19 %

F‘EE

<Table 2> Sequence divergences of 585 rDNA of the cellular slime molds. Observed
numbers of nucleotide differences(pairwise comparison) are shown below
the diagonal, and Mean distances(adjusted for missing data)are shown
above diagonal.

1 2 3 4 5 6 7 8 9 10 11 12

1. D dimigraformum 0011 0I78 041 0689 068 0685 072 063 0632 0678 055
2. D. gignatum 1 0167 0439 0689 0678 0685 0711 063 062 0618 056
3. D. purpureum 6 15 0463 0670 0659 0606 0610 06 064 0648 05%
4. D. discoideum 3w 0B 0744 0732 075 0768 076 078 0768 043
5. P. violaceum 62 62 61 61 0011 01%6 0242 0341 0600 0571 0548
6. D. polycephalum 61 61 80 60 1 0144 0231 032 0589 0582 048
7. D minutum 61 6l % 6 14 13 0233 0278 052 0511 05%
8 P. pallidum B 6 6l 63 22 2l 21 0363 052 0382 0619
9. P. tennuisirmum T % 6 31 2 B 3 0444 0516 05%
10 P. condidum ¥ B8 B P M B 4 4 40 0622 0643
11 D aureostipes 61 6l 5 6 2 8 46 aq % 0.738

12. P. polycephalum 4 A % 2 23 23 % 2% % 27 3l
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Dictyosteliume  Zo}7} 298-331bpel ®HA, Polysphondyliume 179-206bpZ  Dicty-
osteliumell Bl&l ¢F 100bp 4% # ¢t 58S RNAT F genus EF 160-161bpeltt, D.
aureostipes?t 170bpE & FE3 o7l Itk ITS 29 4$-+ Dictyostelium:
400-548bpe) i Polysphondylium= P. viclaceum(334bp)E A 9J3tal E5 626-639bpZE
Dictyostelium®.th 100bp ©]4 71 Aoz W . waa ITS 1, 585 RNA, ITS 2 &

To] Aolg A AL P viclceuns AYSI genusol BAIG] BF Aol7t 909-

1094bpAte] 9ot
P. pallidum(1)
— % ——[
P (2)

. tennuisimum

65

P. candidum(3)

— D. dimigraformum(5)
100—1

L D. gigantum(6)
— 63 —— —— 69

D. discoideum(8)

D. puprureum(7)

P. violaceum(9)

D. minutum(10)

D. polycephalum(11)

D. aureostipes(4)

P. polycephlum(12)

<Fig. 2> 50% majority—rule consensus tree of the 585 rDNA
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(A) (8)

dis purp aur poly  viol tenn dim gig pal min car dis purp aur poly viol tenn  dim gig pall min

can
1287 1049 1280 1258 993 1181 1154 1130 1185 1175 1201 1287 1048 1280 1258 993 191
— —

1154 1130 1185 1175 1201

800. .. - . : S A e SO -

700 —

- 600 - . - —

500. .. .

00" T " s

T — 100" "
50

<Fig. 3> Prediction of RFLPs with Dra I{A) and Dpn I(B) of the ITS 1, 58S RNA,
and ITS 2 of the slime molds
dis: D. discoideum, purp: D. purpureum, aur: D. aureostipes, poly: D. poly-
cephalum, viol: P. violaceumn, tenn: P. tennuisimuum, dim: D. dimigraformum,

gig: D. giganteum, pall: P. pallidum, min: D. minutumn, can: P. candidum.

2 27] A9 %3 Aol BASIY LR (Table 2), o8 EdjE A X
4 AR ABEE A439HFe 3,

dutA © 2 Dictyostelium 43 polysphondylium %9 FE¢] MR & IEQ0E Fd
A oy, P. violaceums Dictyostelium €9 253 ¢ FAM Aoz dyy. ®d

D. aureostipes= FHLZE & FEIE v/\}’“ o] WojA i, FHAY Hr] LR
T U8 ZEHE AYE Zo)7t dgo gAY P opallidum™ P. tennuzszumol‘/‘r D.
dimigrgformum®} D. gigantum< A2 Fepd oz A8 FALGd, A4 oz
e 7T AE & AT wEkA AlFE 2A 239 FEY EFE L 7;%347P r
ARt RS & F 9
dgbd o g AEA %
of wlal] &dsl ztolr
RAEAA AL AEZ
Hlg] g8 & Zlolv] Yol

ZALE DNA @714 gE o] &sto] AFaie] QARYE Zgon Fug Eo]z<l
AgE L A4F97 dse LAY o]& EUlE PCR product®] ATEA FolA<
At SGH(RFLP, restriction fragment length polymorphism)& FAFeFitH(Fig. 4). RFLP
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35(4) : 307~316.
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<Abstract>

Molecular Taxonomy( I ) of the Korean Cellular Slime
Molds Using Ribosomal RNA Gene

Chang, Nam-Kee - Hong, Young Bin
(Department of Biology Education, Seoul National University)

Thirty three species of cellular slime molds have been isolated in South Korea. They
have been identified by the stages of the life cycles and morphological characteristics
such as color, size, branch, polar granule, efc. However, this methods were often
insufficient to classify the very similar species. In this context, this study was
designed to suggest new criterion and apply it to eleven species : Dictyostelium
dimigraformum, D. giganteum, D. discoideum, D. pupureum, D. minutum, D.
aureostipes, D. polycephalum, Polysphondylium violaceum, P. candidum, P. pallidum,
and P. tenuissimum. Results showed that classification by rRNA gene sequencing was
similar to that by previous methods, and that the classification could be proper method

for distinguishing between very closed species.



