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Isolation of Dispersed Mutants from Wild Myxobacteria. Lee, Bongsoo, Chayul Lee, and Kyungyun
Cho*. Section of Life Science, Hoseo University, Asan 336-795, Korea — Clumping of cells is one of the major
obstacles to culture wild myxobacterial strains in liquid media. In an effort to solve this problem, we tried a
method isolating spontaneous mutants that grow dispersed in liquid media from a wild myxobacterial strain.
Myxococcus stipitatus KYC1001, a newly isolated strain from Gyearyongsan National Park in Korea, clumps
and sticks to the surface of culture vessels as other wild myxobacteria behave in liquid media. Taking an
advantage of the characteristics that dispersed mutant cells would grow dispersed while most other wild type
cells would clump and stick to the surface of culture vessels, spontaneous dispersed mutants were enriched by
repeated subculturing of culture supernatant. A resultant mutant, KYC2001, did not form any clumps nor stick
to the surface of culture flasks, but grew completely dispersed in liquid. Meanwhile, three other spontaneous
mutants, KYC2002, KYC2003, and KYC2004, showed partially dispersed phenotype. A major portion of the
cells grew dispersed in liquid but they still formed some clumps.
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MgSO,, 1 mM KH;PO4 0.2% sodium citrate, 0.1%
pyruvateS 3-8k SIoH[17]. 81, P A= o] &



wz]ol] 1.5% &AL Friate gx] Fu)skgdc), ofAu=]=
32°C AlEhife7]ell A 200 rpmo2 AeshaA] wjokal.o
o, hullR|= 32°C wjoFr)ol|A] wiokstelt).

EoMze| 22| 83

45 KYC10012- Al gAIA AFHE kARl He
H IR, AT gl AAA A ofF, g5
A, 22 A|Ee] Befol o8] 13} FlFEITh 2= o)
n) o=zl Wy gl 7|l wel ME, Ex}, ARAA, A2
o] e g A, Ao YA of - ofoF 1l 16S rRNA 4
714 wlel] s FAH=E UGG, 15,21]. 16S rRNA -
Azle] 551,530 bp)yS E3EH DNA 272 KYC1001
o 2xe R FAA DNAS F3 o2 glx, Fl9
oligonucleotides, 5-GAGTTTGATCCTGGCTGAG-3'(27f)Z 5-
AGAAAGGAGGTGATCCAGCC-3(15251)2 primer® AR5}
o, Taqg DNA polymerase(}7}2}z2] o pilo] e W) G2 5
Z3 DNA SHEALAHURS(PCRYS E3ll dolzint deoiAl
PCR #7}-2- PCR purification kit(#}o] 2] ol F)E AHg-3}eq
+el8 F, PCRoIM AR5l 5 primer @ ©F primers-2- A}
43l 71 E-S AAssiTh 5-CTGCTGCCTCCCGTA-3!
(3431), 5-TACGGGAGGCAGCAG-3(357f), 5-GWATTA-
CCGCGGCKGCTG-3'(519r), 5-CAGCMGCCGCGGTAAT-
WC-3'(536f), 5'-ATTAGATACCCTGGTAG-3'(803f), 5'-
CCGTCAATTCATTTGAGTTT-3'(907r), 5-GCAACGA-
GCGCAACCC-3(1114f), 5-CGGTGTGTRCAAGGCCC-3'
(1385r). 18] 1, deo]A g97] 292 Ribosomal Database
Project(RDP) I ©]-83}d th& HAA 7o) FdAA S
4815

Xoigeitiol it

40 ml®] CYEZ} Eoi)l= 12709] 250 ml AH4Eetaz
o KYC1001& #53ted 34z wiokat ¥, 242ke] Zepxs
F2HE 100 o] vl dEd S AFsted Az F8k 40
ml2] CYEel %E3ted wioFalsiet. 37t wiofst ¥, oAl
MEF CYE wix]o] Auiokslz] g 103] wHEst §, 7k}
o] Fehaaox doidl HF vk e 3143k CYE
wiAlel] Ealodet. 2=l sU7k wiokst ¥, A= Hulvt
ol o] e ol = o2 HeEg st
o|FA dolxl HLEL oA 10 mi¥) CYE wiAI7} 3¢
AAETATN AFsI AA A A A BAE o AlEl=A]
£ gl

ME 3 Xpalxe| 2hat

HAMFE 10 mi®] CYE HAulx]e| A 0D600°] 1.0°]
g dq7tA] wieFst &, dalEe]ste] AENE AlAsT, |
mi®| CF wi=]el] %<1 §, 20 plE CF Hgul)x] ¢ 22
FAL 3~5U7F 32°Co| A w2 A AAA PJAS =

DISPERSED MUTANTS OF WiLD MYXOBACTERIA 343

stdot. ARAAS] FE-L Nikon SMZ1000 A &) A6l &
s|A o] Folxlom M Ee} EAS] -2 Nikon Eclipse
E600 HAAkan| Aol o o] Feiziet. 22 AAA|, HE
1l Zx}1e] ®452 Nikon Coolpix-9500] )&l &ei=ig)}.

ORMEoMZe| 22| ¥ 5F

S dellelld E2]= 1000950 AT FollA ookt
Wzl A A s, Ao w21, askekd ol 8
TEANE 24 B3S Al 754 KYC10015 A=}
o FAsAT. FF KYC1001-S o2 e o2 E-3)s)
of ofro2 HAARE AFZ ey e o)43lx] &
3= &4 ATLE E colish 7L vle e} go®
casitoned} 7S thillAg FAJ B0 2 i3]l wiR|ol A 2F
Akl KYC1001-2 AT Er2] 21 7Hte=, &
T8l o EEgoEA A athlolor] Yubr oz
AR AL YA (Fig. 1A4), GJoFie] 245 wix|
ol CF jA] AellM= oHl| 2 ARA S Ao 2] A3
Al HAM T B5-& Bvh(Fig 1B). HAM T2 A5
Aoz A, E2L, JopH|E, ] mofe A, 2|1 of
oF 9l AL Fof| sl FAE = [6, 15], ¥ KYC1001
Fig. 1Bel|A] 2.q] w}e} 2re] CF wix] AdollA Fol %
ARE7E 2 A 30 QA E HAE e, A}
t 7322 (Fig. 1D), dv|A & Ao 2= FHEST X2
Ak, o M £ Fig. 1CoA ol vhe} o] FA7} <
0.5~0.8 um, Zo] 3~20 um®} Ao|7} 71 7o R M Fx9]
Bl Rzt FolE Heloldin). HF 5502 <
3 Ape g P 3Aelw, 4L 3 oldx=d| (Fig. 1A),
gS us HFEAL AARESE QA ARl ol

rlo rle

Fig. 1. Morphology of a vegetative colony (A), fruiting bodies
(B), vegetative cells (C) and spores (D) of M. stipitatus
KYC1001.
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2 2AFck. 8, KYC10019] 16S rRNA 44k o5
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Fig. 2. Phylogenetic tree of KYC1001 hased on 16s rRNA
sequence analysis. The phylogenetic tree was generated with the
RDP web interface to Phylip using the neighbor program [2].
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Qe ol 4dled M. stipitarus KYC1001E HAtez 24t &
o] FFE 7s] Belshe S A=Es] Bsi 1
A 12709 250 ml AzEERkATe)] 40 mie} CYE WiIAE ¢
3,5 KYC1001% AEste) 32zt wioFst F, oA A=
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3] A woFgezA] B Bl #FES T3 kst
s}, 18] HE wiokdS CYE FPuixjo] =ste] uj
kst & ofl3 FFo) ule) Fete] e m= =7 £
=7 geia FFE AEsiith. 281 FFHos g
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A7) k3 e E) BAlEe] Ao Qi wikYe] &
EmsA B9.C™(Fig. 3B), Yzl 37FKYC2002,
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Fig. 3. Behavior of the wild type and the dispersal mutant in
liquid media. The wild type strain, KYC1001, and the dispersal
mutants, KYC2001 and KYC2002, were cultured in the CYE
medium for 24 h with shaking.
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Fig. 4. Gliding motility of the wild type strain, KYC1001, and the dispersal mutants, KYC2001 and KYC2002 on agar surface.
Perimeter of the colonies was observed with a phase-contrast microscope.
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Ak 9 gsioh g, AT ik oz xR -

dlMTE 225 P AR A Sed, EF
KYC1001& Eo|3lA % A A T % FALE- 3) A3}
b Ed9 o] FF KYC2001%E AMIAIE §AeHA] EaiA]
W 22 P Ao BT Helue] A7
[ AR A nE o]yl EA-> &5 Eug
Al w5 g3t EAde] et
KYC20010] A=} xiu}A POz A o3 d3F
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Table. 1. Morphological and physiological characteristics of M.
stipitatus KYC1001

. . thickness 0.5~1.0pm
egetative). oty 3~20um

cell
color gray
shape spherical

Spore diameter 1.5~2.0pum
other characteristics  highly refractive

- shape sphere with short stem

Pt eioht 0.1~0.5

body eig . .5 um
color gray
morphology undulate

Colony  color gray
pigment production  bight yellow fluorescence pigment
Growth rate 6.4 h/generation*

Production of bioactive
substances

antibacterial activity against
Bacillus subtilis

*Cultured in a 250 ml erlenmeyer flask containing 30 m! CYE broth
with shaking (200 rpm) at 32°C.
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Ak o A, Az A s BAE ] AAlshe &
5, KYC20012 F-53A4 o= HAlsle] AAs= A 4,
KYC2002, 2003, 20045 <& 4 Usiet.
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