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Cyanobacterium Synechocystis PCC6803 LHO-IIJH Bacillus thuringiensis

subsp. morrisoni PG-14 crylVD 7
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Expression of cryIVD Gene of Bacillus thuringiensis subsp. morrisoni PG-14 in the Cyanobacterium
Synechocystis PCC6803. Dae-Weon Lee', Hyun-Woo Park', Byung-Rae Jin', Young-Ho Chung®, Young-Mok
Park® and Seok-Kwon Kang'*. 'Department of Agricultural Biology, Seoul National University, Suwon 441-744,
Korea, ’Korea Basic Science Institute, Tagjeon 305-333, Korea — Bacillus thuringiensis subsp. morrisoni PG-
14 is a gram-positive soil bacterium producing mosquitocidal parasporal inclusions composed of several crystal
proteins. Among these crystal protein genes, ¢ryIVD gene is one of major component which has 72 kDa in
size. However, these parasporal inclusions sink quickly from the surface of water where mosquito larval feeding
occurred. To develope mosquitocidal cyanobacterium, therefore, we constructed the expression vector, pCYASK
5-1 harboring cxyIVD gene. The expression vector, pCYASK5-1 was transformed into the cyanobacterium Syne-
chocystis PCC6803 reported as a natural mosquito larval food source and the transformants were selected
with kanamycin. Expression of ¢ry/VD gene in transformant was characterized by SDS-polyacrylamide gel
electrophoresis (PAGE) and immunoblot analysis. The mosquitocidal activity of a transformant was determined
with Culex tritaeniorhynchus. The results showed that the transformed cyancbacterium is toxic to mosquito
larvae and will be expected as a potential agent that is used for mosquito control.
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(0.2N NaOH, 1% SDS)& o] #A& #4343 £
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HAME
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0.8~13 A=} =4 g & Fx7} 10° cells/mie] =
== 15ml wHel Yl pCYASKS-18 1ug 52
1.5ml fHell #H7lsled, 28Cell A oF 44|75 ul ok
stdvh. Al EE 1.5% BG-11 g3 w x]¢l top-agars ©]
23] wubgl & Glucose H7ledb, A3 A|7b
(=4% 6417} 124)7b), kanamycin 2] 2] A1 7HELE 6
A17E 1241703 B ate] Az zlelE 7o &
A 48gl £ wix]ol] kanamycin(10 pg/mi)-S-
WA, 1~23 Aloloff dAlEl F2 5 Aubsigich &
247} A%l w55 ©tA] kanamycin(b, 10, 15, 20,
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SDS-polyacrylamide gel electrophoresis(PAGE)
Synechocystis PCC6803x4 & A 34| & 250 mi BG-
11 vjkelel] gl ZR2 02 3 F3}e] 28CollA] ODyy0]

w7F 4] ske] Aldeksich Murphy 2} Stevens(12)
o) Wp- Abg-abed, AE 10 mi-S Bk — 2000 4)
A5 AZo4] Fo]l= w S 23] wHE3g ¥, A2 E
5,000 rpmel| 4 5359t 14l #-2]feic) 3 HE-S Lysis
2050 mM glucose, 25 mM Tris-Cl(pH 8.0), 10 mM
EDTA]S #718te] HFo)53, lysozyme(d mg/mi)-S
Holeho], A2ellA] 5859k v dkich Al EE 14,000
goll A 18-t &8ty 01ml lysis 8o
AelF 3 1 mM phenylmethylsulfonyl fluoride, 10
mM EDTA, 2% SDS7F 5¢ 2= &9 005 m/& #
7Fetel AHES ATk thA| AJZE 80T 4
1035t vlzjgk 3 37Ce 4 Fo]7, NaOHE #ZE
&5 0.05Ne] =7 H7lgk F, 37CoA] 30459k
k3lgich of7|efl Dissociation buffer[60 mM Tris-Cl
(pH 6.8), 10 mM dithiothreitol, 2% SDS, 16% glycerol,
0.01% bromophenol blue]& ¥-3u]lg 38 FH7lelod
F-z9F 229l %, Laemmli(19) v o8 125% SDS-
PAGEE 53l 3}5ict.
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Immunoblot analysis

SDS-PAGE gel& Towbin 5-(20)9] w2 AH&-3}
o} immunoblot 2+F<4[24 mM Tris, 192 mM glycine,
20% methanol]el| 4] nitrocellulose filter%. whull A5
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Goat anti-mouse [gG alkaline phosphatase conjugate
(Sigma)E- 2z} A2 ZAgA ) Bnk-g 72§
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Fig. 1. Construction of expression vector pCYASKS-1.

The eryIVD and ¢ytA genes eluted from pCG5 were hgated
to pOV81 digested with Sacl and Kpnl using T4 DNA ligase
to generate pCYASKS. The expression vector pCYASKbS-1
was constructed by excision of ¢vtA gene from pCYASKS.
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Fig. 2. SDS-PAGE (A) and immunoblot analysis (B) of Cry-
IVD expressed in transformant.

M: Molecular weight marker, Lane 1: Synechocystis PCC
6803, Lane 2: Transformant, Lane 3: B. thuringiensts subsp.
morrisont PG-14

a0
0 Z -
60- % — ? ]
1 R
£ %
£ wor *//
E 7
g, _ -
_ 7
20- Z w———?
i . / | N
10 /// %/// /
0 = —
1 2 3
Days

Fig. 3. Toxicity of transformant against Culex tritaeniorhyn-

chus larvae.
[1: Synechocystis PCC6803 (140X 10° cells/m/)

P4: transformant (1.40X10° cells/m{)
B: transformant (140X 107 cells/m})

AET 4459 A sldcHFig. 3). 1 A3, FHHE
Tl A CrylVDel) 23 54

53 A7) AARER Z7lste] 399 Ha
3 e 140X 107 cells/ml 3k
40%2] =& AFaaE e}
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PCC68032] A5+ AP x| A}5-2] oge] Q.alel| ofsf <F
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