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The novel morphology and structure of Bacillus thuringiensis bacteriophage GP-1
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and its protein properties

WANG Wei-Guo» SUN Fu-Lin (Institute of Virology: Chinese Academy of Sciences; Wuhan 430071, China’
Abstract: A bacteriophage: GP-1 of Bacillus thuringiensis - with unique morphology and structure was isolated from the
Iytic fermentation liquor of Bacillus thuringiensis at Wuhan Microbial Pesticides Factory. Examination by JEM-100C elec-
tron microscope revealed that each phage has a long, six-sided head with short tails and a plate-like collar structure with
8 — 10 appendages attached to the base of the head. The 8 — 10 appendages can greatly enhance the adsorption of the
phage to the surface of the host and provide structural evidence for the further study of the relationships between this
phage and its host. SD3-polyacrylamide gel electrophoresis indicated that this phage has one major protein hand, MW =

58 892 D> one sub-major protein band and seven minor protein bands. These results indicate that nine kinds of proteins

comprise the protein content of phage GP-1.
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1.1 ETrEMEBEE

BrH: BN EBEZM Bacillus thuring-
iensis var. galleriae ] HRAEMAEYFTIREE; WHEK
GP-1 B ARNBEYL o e EAKBERE
o
1.2 EFE

RAEFATEIEEFE, R A BT
EhEH: FRE3g, BEOAKSg, M5,
pH 7.0, 21T J2 5 3350 514 111 10 g 120 g B
fg o
1.3 &7

FALHE (CsC) . + ke BEBEMR (SDS) KN
IHBERE A Sigma A B = dh; BEBRILES b (Phosphory-
lase b), 4 MEHEE (BAS), BXGEIEEH (Hen
egg white oval bumin), 4 Bk i K B8 (Bovine car-
bonic anhydrase), K & & & H B 1 &l %] (Soybean
trypsin inhibitor), S FE E W B B (hen egg white ly-
sozyme) A Bio-Rad /= fh; R Z —B# (PEG6000) K
HRE M BEASONE, BEAK () MHEALE
Tl 28 A 7 o
1.4 BEEGCP-1MERAURKXEHE

BETE% (2000) WHEH#HIT. &FBFH
HRWER K W, # Adams (1959) HIXUZ {8
AR, T .
1.5 BEEHKRBMAL

KPR (1) H A EE 0% Yamamoto
% (1970) I Maniatis % (1992) K77 #4T. (2)
CsCl % AR BE B IR EE R B8 (1987) WYT7IEEAT o
1.6 BEEAHAEET

KRB E: (1) F5RE., BRAFEE
CAREEH T SR ATIE MR, A UV-300 B3
FEH R EE TH A, IR0 T AR IR R
(2) BEWREE, AXAXHAEBRE (K&,
1987) filfr. BUB B CRAKEHASRE THEA
BB (Formvar) BIHM EAF, DL 2%8E
R (PTA) (pH 7.0) Hf4 5 ~ 10 min, ¥4 R
FHgERL, AR TH. AR5 HHIL JEM-100C
RUWL B, 76N H R 80 kV, JEIK 75 900,
82 500, 165 500 % i 5 1 T W%

17 +2RERBRR-RRAEMERREX (SDS-
PAGE)

B 40 pL A AL4E (CsCl) HERE RO
MIRE R AR, SN 40 pL “AEWR B S Z iR (0.1
mol*L™' Tris-HCl pH 6.8, 2%SDS, 25% H i, 10%
Hidk L BE, 0.0025% R By ), 100C & # 5 min;
% 10% 8 ; Fl Laemmli (1974) RiELZE R G0k
HE48V, BE 2CAEARHEKThE, AE S
R Bt (FKIEFSE, 1985), AT EMIrEEH
SFE (MW) A BEBR1LEF b (Phosphorylase b) 97
400, 4 M {&EHEH (BAS) 66 200, FFiBHEEH
(Hen egg white oval bumin) 42 699, 4 Bk & A /K &
(Bovine carbonic anhydrase) 31 000, K& fEE H B
il 551 (Soybean trypsin inhibitor) 21 500, BEBERE
B (hen egg white lysozyme) 14 400,

1.8 MEESKESH UVEA#ESH

¥ SDS-PAGE J& ) BE I ) B U % , il UV-300

RIXUOGR 7 66 BE i #E AT 34

2 iR

2.1 MHEHENR

B 1 Bz &R E K GP-1 8 CsCl# L B JE 8.0
Fig.1 Density gradient centrifugation of phage GP-1
of Bacillus thuringiensis by CsCl
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B2 ZRAFA=ESHEMER CP-1 KSR
Fig.2 Morphological characteristics of phage GP-1 without nucleic acids of Bacillus thuringiensis (75 900 > )

F3 ZBEFRZETEBEK GP-1 WESHEWH

Fig.3  Morphological characteristics and structure of phage GP-1 of Bacillus thuringiensis
a: 82500 x ; b: 165 500 x
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ST OB AT IS B R E Al Adams WUE AR VEW 2,
BEA HB: 1.85 x 10° PFU/mL. & UV B#4
M, PR B AR SRR g, H R S IETE 262 nm
G, FRARIETE 242 nm &b, HER MR ED TR H
2.

CCQEERERLNER, EBLE LRI 2
W (WEOEERKEKED 15, 258), 15/
2IMAE 1.35 g/ond’s 2 THEITE 1.45 g/ond’ BE

ERFHE (B D. BENETUER, 15HEH0
BEETRAR (H2), 2 S HERTENEEE
ARy (FE3: a, b)e
2.2 BEE{RMAEZSTNGEH

ik E R REERE F2R5EER, B
HERM— “RM” REM, “KW” REHEH
TTFRET 8 ~ 10 MBS REMAR (B 3: b: K1)

F1 EEERHESIA]
Table 1 Morphological characteristics and size of Bt phage GP-1

3L AR Head Comd B &L Tails (rmd ST AR EER Collar snenoe (nmd
MK Phage T8 E Hox FA R EREE LW B 8 - 10 MR T 4 4 48 o8
Elongated six-sided prismatic meline  Shot non-contractiles no sheath With & - 10 appendages
GP-1 B thuringiensis 75 - Bxdd_ 46 36-39 x4.5 - 4.9 45483 x 11 - 13
var. galleriae

2.3 BEER P MIERERR R TEARD

MEE1E GP-1 B £ SDS-PAGE 894 R KA,
RABNEEEEME—FEF, —KKEH, Hit
HEH 7 4&KA (E4). LIBEELEE b (Phospho-
rylase b) 97 400 D, 4 MIEHEHE (BAS) 66 200 D,
BHBHIE B E (Hen egz white oval bumin) 42 699 D,
4 pREE KBS (Bovine carbonic anhydrase) 31 000 D,
RE B E G B H A (Soybean trypsin inhibitor )
21500 D, B EHEBEEEE Chen epg white lysozyme)
14 4002545 T EAFENB R EE cP-1 EEMNS T
B RMKIR A ET 58892 D, 8 KIKT: 79 435
D, 75 856 D, 69 187 D, 65 312 D, 55 593 D,
53090 D> 48 981 Ds 45 712 D.

A B kD

97 400

i ;
-i? 66 200

i

Ew 42699

W 31000

2 & 21500
SO 14400

B4 BEE GP-1 E HHE SDSPAGE
Fig.4 SDS-PAGE patterns of proteins of Bt phage GP-1
A: GP-1: B: marker proteins

BEEE GP-1 O AT SDS-PAGE B T4 UV 3
o, BIM—AEE, —MREE BIEEE 7
MR D) Mg, 5 SDS-PAGE &R —5, #—2
IR T iR R d o RO HERK.

3 Wie

EAE, I EMD] EEFEBRE
BT, MR REEHERNINE, /EEF
HAAERE, YORBRINMAEYZ N seFEER
BT T R BXEYER. 483,
aity, SN EMEEREY, tEE, HE
TH3.1~3.6 mm. AEIEMNEIEEELER
FigEF UG ERAENAREEE, REEIAER
TR, £FEN, A& FERHEE —K
ANEHERALE, —HEERM— KM REM.
BR —IROEFARE R A T WEH AL “RMm”
REME B S~ 10 MNP AT AR iZ¥kH =&
5 08 B AR BT 2B AKX 8 ~ 10 AN R I B 47 5 F I
B E T8 £ R BN B FIRAMEHEE
A, S TH—SHREHESE 2 X REMH
—ANEM ERTIEE. SRHEMESE R TREEE
HONAFABEEAURESEREE G, §
HT#—2F.

MNEAERE. HaL&TEEEE P 1 £48
o fPE AN, 5XHE (Matthews, 1985) FHILY
RHESAE, 2T 3#: NEaESTENR
MRS, ERRBAES S TEHAET 45 000
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~79 000 D, TE3CER (Matthews, 1985 FribiuifE
H. BEZHRIBEEFEREEAN T FEAN
58 000 D> FLOCHR (Matthews. 1985 RiE #9147 38
000 D =X 20 000 D- EEXRTEENSTFERAD
It A/ XARMER? X ERERERNA
TR E o ATRIRRINES#H — DU

B EENERAEEO S A ETHER
BEH. N ThAETRARESRRTELRE
TRy, mEMNEME X R, EES B AW
BIAAERNZ ., HATH AN SRARE
B RAF A5 K E RAVR T 9] A 2R 7808 o
&, MEERTETAEMMERREECEERERE
PR EMAER, mHEEH =& EER
MEEOFREE TS FERENE BT M.
ML, HoeHENREEEER T FEARERRD
HEESY, BRTAUESHBEE 24, 2EHEE
HAKERNAE, RESH—SHITH. Axs
HHENFERRFED SRR EFEEES
B, Thiag LA EfE#— 0.
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