KOR. JOUR. MICROBIOL February, 1994 p. 66~69

Synechococcus sp.2| 40| Cyanophage S24Jof| o|x|= Q&k

Zl O]* . x %:!zl;,l

.4

SHUTHEII RIADISITHSt MESID, MRCHEtm EXj0|ME3 17 ME]

Synechococcus sp.2] cyanophagei= early, late viral function 2% W& W8T 3= Aoz
vepsten] 34 27] 2417 Bk 4AAH A 200%) burst sizeE Ve e}, Dark Abe)
| 412] Synechococcus sp.2] cyanophage 221 o)z o) Hl#] 11%2] burst sizeS e ¢l el
FPA 4AAId DCMUE 10°M2 AR L o virus yield7h 2%2 2200 107 M)
CCCPx cyanophage?] 32418 78] ZAAZc). =& o]g# £7M 29 FPA JZE5 = LPP-
1, N-13} AS-1¥t}h= AU SM-1Kcles ze 2oz ey}

KEY WORDS[JSynechococcus sp., cyanophage, viral function, ATP, CO, photoassimilation,

Vol 32, No. 1

DCMU, CCCP, burst size

Cyanophagev bacteriophage®} f-AMgE 3ej9}
72 E 7HAv A1E74A 48 Al cyanophage 2
“F linear double stranded DNAE #3712 w.&
s W2 99 pH, o] FEe}l ik ¥
Poi12). =3 SFAE7} FIAE FAse @z
o Helzb AR, A, FALeR ookt
7hetell SFAEke] A3 Aol glold ke
ZhAIH, Al A7kl B-E wleElolel] ®ld FxF
£ 6.5~24417+9 doubling timed 7H30 Z4|(14)
$x2FE 58 s cyanophage X3} bacterio-
phageoll wla] =3 FA1§& Helr)

Cyanophage’} $52 s G279 Axye L-
LyE 7A=Y Ly A AlEge] 22~52% 3
35+  peptidoglycanZ°]® LpnE  lipopolysac-
charide(LPS)Zelc}t. A2l ¢HE2e B34 4
27 52" photosynthetic  lamellae, glycogen
granule, polyhedral body(carboxysome), cyanophycin
granule, polyphosphate granule 5°] glom 7%
Aed AR Ae g wAshs 37149 3%
A& gl 3 MAEE chlorophyll a9}
carotenoid, 712]3 thylakoid 2} vpgZE o 2 Hilx
°] Sl& phycobilisome el phycoerythrin¥} phy-
cocyanine] thE wASs 33}Eo] phycobili-
protein®.2 EAlgc}. o] Fo] #3HA-e thylakoidw}
o &3z photosystem 1(PS )7} photosystem
I(PS I)°l| 213} noncyclic photophosphorylation®}
PS Tute] ¢J3+ cyclic photophosphorylation.2. 2
oAl Al 27kl A Aol o8 0,9}
ATP, 28]31 CO, photoassimilation® A Z A
Ao d2g NADPH7} A€t PS 119 cyto-
chrome bEHE] plastocyanin©. 29 AxADFe o
A ke 24 PS Ioll 93k cyclic photophosphorylation

S #EA]71=(10) DCMU$} 28 uncoupling agent
8] Alefl= noncyclic photophosphorylation®] 23
o] | A=l &=l ATPRro] A=K,
HEFE light AejollA] dark AelZ &AE o
AZY ATP $%=7} 427 748ty CO, photo-
assimilation =3 A=A =iz}, Wo| oyl Abe)
ol AL wiekstd U F90E o Az A3
< glycogen3} 3E-2 thek-§ oxidative pentose phos-
phate cycled &3 A2 FAlo] 2F& Sl
AEW ATP 55 A%k dx2FelMe o)zid
dark-endogenous respiration rate7} £3] yweli
4 UL Anabaena 71229) 7S photophos-
phorylation®] 10%ell si}= olu] Synechococcus
63012} AlZY NADPH o] 7tascizn e
ek =& dark period7} 124]7F o]0 2 §A|E=
diurnal cycleol| 2|t AdA}ol| A growth polymer ¥
A 27 dark Al 2 A2 Fwt AEEdgn
o w2 J2Fr} dark AelellA] el eksElgs)
light Jel 2 Hsto] A Euglena gracilis® AEW
HA ATP FX7} 10~21% Z7FE™ Anacystis ni-
dulans®] 7% AR S Wdn g 9ok

£ d7olxe #34 JA4 < DCMUSH CCCP
ARS8t A EQL F2F Synechococcus sp.<)
3E& =Y CRH cyanophage 419 B3HAol
T EA N5 2AVS AL S

Mz Uy

B A7l A8l GR2F Synechococeus sp.(1)e}
cyanophage(2)i= 1991de]] A7|= W9 23] A]



66  Kim and Choi

2= ).
=HERO Hj

FEZF+ modified Hughes(3) wjz]|& o]4-3}o]
31~32°C, cool white fluorescence light o}2fol 4]
40 ymol s 'm 29 222 wjekalsich
Cyanophage2| &=+HH % 23

Cyanophage®] 54+ crude lysate 12~20/
£ Amicon XM-300% o]&3le] 100w F3A]7)1
16000 X gl A 2417 KAF-2]gE F 80,000 X geil 4]
40%-7F sucrose density gradient centrifugation$-
Al P EFA TH2).

Cyanophage®] plaque 3-8 %A E(10° cells/
m/)¢} 0.1 m/¢] phage =S 0.65% molten agar
(top agar)oll #Z volumee] 65m/ HEE & &
modified Hughes LA &(bottom agar)$lel] o]
&3 F 37k Wik A phage plaque FAE =
BHAThs).

Cyanophage®] B3 A}7]9} 2to] phage plaque
7b FAE Pl Ale] Sm/e) CP(SmM MgCl,, 5
mM CaCl,, 10 mM NaCl, 10 mM N-tris(thydroxy-
methyl)-methyl-2-aminoethane sulfonic acid. pH
7.0) SkF-&N-S H7PAIA 4°CollA] Y7} vhx] 8k}
2 % 9,000Xg, 4°Cell A 3087 fAlEe st e
5ol 0.2%2] chloroform-& H7FA]A 4°Cel 4]
A A3lE] phage titer 2X10'~4X10° PFU/m/Z
3FATH9).

SAFM

FFAEE 3X10 cells/m/E vieA]A 2= MOI
(multiplicity of infection)7} 0.01°] HEZE £43
AE cyanophaged H7MAA 3087F 31~32°Ce) 4]

1 00003
1000; = f
3 Vi
] ya

Relative PFU/m!

104

4 6 8 10 12 14 16 18 20
Time after Infection(hours)

Fig. 1. Effect of light withdrawal on the growth of
cyanophage of Synechococcus sp.
Symbols are the times at which the cultures
were transferred from light to dark. [,
continuous illumination; +. 12 hr; *. 7 hr:
A. 4hr: X, 2hr; . continuous dark
incubation.
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Fig. 2. Effect of dark pretreatment on the growth of
cyanophage of Synechococcus sp.
Symbols are the times at which the cultures
were transferred from dark to light. [J,
Continuous illumination; +, 2hr; %. 4hr;
X. Thr: A. 12hr; W continuous dark
incubation.

Table 2. Effect of pretreated darkness on the growth
of cyanophage of Synechococcus sp.

Duration of darkness Burst size
before illumination (hr) (% of control)
2 213
4 77
7 63
12 39
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Fig. 3. Growth of cyanophage of Synechococcus sp. in
the presence of photosynthetic —inhibitor
DCMU. ]
(J. control; +, 10°* M DCMU; %, 10° M
DCMU: A. 10° M DCMU in dark.
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Fig. 4. Growth of cyanophage of Synechococcus sp. in
the presence of photosynthetic inhibitor CCCP.
[J. control; WM. 10°* M CCCP: *. 10°* M
CCCP in dark.
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Table 3. Effect of photosynthetic inhibitors on the
growth of cyanophage of Synechococcus sp.

Concentration of inhibitor Burst size
(% of control)
10 * M DCMU 2
10 ° M DCMU 1.8
10° M DCMU, in dark 1.8
107* M CCCP 0.5
10°* M CCCP, in dark 0.5
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ABSTRACT : Influence of the Photosynthesis of Synechococcus sp. on the Development of its

Cyanophage

Kim, Min* and Yong-Keel Choi (Department of Biology, Hanyang University,
Seoul 133-791, and Research Center for Molecular Microbiology, Seoul
National University, Seoul 151-742, Korea)

Light appears to be needed in the carly and late function of the cyanophage of
Synechococcus sp. and dark treatment during the first 2 hr of the replication cycle increased
the virus yield to 200%. The burst size of the cyanophage multiplied in Synechococcus sp.
in dark was 11% of that of control. The viral multiplication was reduced 2% in the presence
of photosynthetic inhibitor, DCMU of 107 M, and nearly blocked in 10~*M CCCP. These
data suggested that the photosynthetic dependence of the cyanophage is greater than those

of LPP-1 and AS-1, and smaller than SM-1.





