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Analysis of the evolutionary arms race in predator-prey-suprapredator systems
using experimental microbial evolutionary systems

YAMAMOTO, Kyosuke
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In this study, the experimental evolutionary system was constructed by using

prey (Escherichia coli or Pseudomonas fluorescens), predator (Bdellovibrio bacteriovorus) and
super-predator (B. bacteriovorus infectious virus) in two- and three-species mixed continuous
culture, and the ecological and evolutionary phenomena that occur when multiple predator-prey
relationships are linked were experimentally analysed. The results of physiological and genetic
analyses of various evolutionary strains and populations revealed various evolutionary phenomena in
the laboratory environment, such as predator diversification and prey counter-evolution, as well as
evolutionary constraints on predators by super-predators, and revealed part of the molecular basis
of these phenomena through population genome analysis.



Thompson JN, 2005, Univ. of Chicago press

B— - Ditt{b
TRERECHITIER - EEERE SRBERMECDIZZ &R - #EERE
(ERDEFEFAF) (FARK)
it it N N B~ MARAET 5 &
BERE -----» IIIII» Bas " " - ECREH ISR ?

L HEARSE ? B ?
\ ’Q \ - BREE L OBRAMH ?
) ’ ) ’

o e fss [ o> g e A

: NA N A

BRICHT 3 HAEOHEEL — BREEHREL LirpRE e ->. LLLL -».
&> THERERE - HREIR S L BHEEL
— BRERS ShBHREL— - - - o]

>

Bdellovibrio
Bdellovibrio

mE mE (B
weE A=, HRE A=, .tmﬁﬁ%‘

. hae %8 hg
(- €70\ o]
3.5 e i 2 R D@

S ®R =~ &&= _

i3 N &® o 2

—ME : KRR V HEMME : Bdellovibrio V Bdellovibrio/%# 1%
Escherichia coli (E. coli) B bacterivorus (BB) B NI TYF 77— (NAS-1)
Pseudomonas fluorescens B. bacteriovorus [BB]

B. bacteriovorus 3



BB BB NAS_l —— E. coli CFU
3 R BIEEROBETHRE BB PFU

= NAS-1PFU
E. colipure E. coli+ BB E. coli+ BB + NAS-1
ZOmL #FINo.a,8 FFINo1,2,3 #FINo.5,6,7
16100 16109 L6
N —_—~ \ 1E410
2 T oo rea \ ]
83 W -
L ORI\l |
S Ve e Lesws
1 32 .
G e s "N A7 e
,/“’"‘ z 3 LET3
Le0s LE105 ; kite
‘// LEs01
Lei08 Leios L8400

47 d1a a2 ds a3s @ ds a1 s ds

28
BB

18%

B2 EACOBRILE, WA o5

HERBRED SHHMUIZES, E. coli (= HALH) E.coli | anc | Evol  Evo2 _ Evo3
ERAVWVTESIER No.l Anc 1.04 1.00 118
HRRE - AN (ERIENTE) OR(LE. £ ol T R _
SEHE x o6 Rtk ORERAEEE1E U IBAET T e © 7 BRRSIC K> THREBE(LOMWER
BT —%¥ 0 QnC g = 2 < BBRRENETTD (I 4E
—HR Evo | 097 1.02 1.03 1.00 T2
) - BREOZRL
AR B8 No3: Anc < BRRBIEHAE<
mk | ki Evo NT3y—2
WA 1 dor No.5 Anc 0.98 0.99
E. coli P P I Evo |INE07 Lo 106 2448 CeB(LHBREEHME T MM
SER 0| on e | GINSET SLGmSSCiswR~oESE
A No.7 Anc 051 088 094 LOED L —RATZR
Evo 1.06 0.90 1.00 0.98
E colifii3® No.d4 Evo 1.03
@¥bA=A) Nog Evo | 107
MR EOFELNMAREDELEZFNT S

UDP-N-acetyl-D-mannosamine dehydrogenase



CFU, PRU/mL

10

3. PEELEROBERE =

E. coli+ BB

E.coli+ BB + NAS-1

— E. coli CFU
=== BBPFU
seseess NAS-1PFU

10

CFU, BB-PFU/mL

W/N34-1-SYN

day

Pseudomonas fluorescens



35

2022

69

2022




