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Identification of tmp Gene from Lysogenic Bacteriophage MZTPO2 .
A Protein Associated with Phage Tail Packaging
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Abstract: Bacillus thuringiensis is widely used for pest control. However, the fermentation production of
this bacterium was severely influenced by the ramdom outbreak of lysogenic phage from B. thuringiensis.
In the present study, a novel bacteriophage MZTP02 was isolated from industrial B. thuringiensis strain
MZ1 and sequenced for tmp gene encoding tail tape measure protein. By assisting and control the tail
packaging of bacteriophage, the protein is an essential component to help phage attach to the host for suc-
cessful infection. By PCR, tmp gene was amplified from the genome DNA of MZTP02 and cloned into
pQE30 and expressed in M15. The TMP protein of 35 000 was obtained and purified by Ni-NTA column.
Using the purified TMP protein as the immunogen, polyclonal serum was raised in the New Zealand rab-
bit. Western blot analysis of TMP proteins expressed in prokaryotic cells demonstrated a polypeptide with

size of 35 000 which was in agreement with the predicted size of this protein. Results of plaque formation
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of phage after TMP antiserum treatment showed a negative relationship to the concentration of antiserum

when the concentration of multiplicity of infection (m. o. i) was less than 1, e. g. the titers were 1 x 10’

pfu/mL and 2 x 10° pfu/mL when a degnized amounts of phage were mixed with TMP antiserum with con-

centration of 25 pg/mL and 250 wg/mL respectively. This result indicated that TMP antiserum can com-

bine with TMP protein, and then depress the phage titer.

Key words: Bacillus thuringiensis; lysogenic bacteriophage; tmp gene; prokaryotic expression; packa-

ging
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MR, HEA LI, W A 5L 4 E 2
£, 4K 15717 bp, (G +C) &K 37.55%
( GenBank, Accession No. AY894696) ., JF4|/:H 3
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1.4 His-tagged TMP 2 BB 4L R EHE B FIE
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1.6 mp EERTIEES T

Wik R AT JE 1 900 3 7 325 O Yu and Si'°7, TMP
HUARIESS TMP 25 1 S 1 ML HH R AR o i BE 1Y
TMP S WEHRE RIS, B85 v
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55 TMP oA X b AR AR ] ) e B R R 5

2 45 R

2.1 mp BEEMTE
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FHMFF o MFLEHS MZTPO2 JER 4 imp 5P Y
FFol— 8. BamHL/Sall BHIAES BT o5, 3608 A
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TMP I BAFTE G O T, 1% B 5 Hhu ik Rk
Bif AR 5, PR ORI AR 0 W TR A A B . TMP 4R
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Fig. 1  Cloning and identification of tmp gene
A tmp FEHA PCR 724 (lane 1) ; B; pMDI18-Ttmp/BamHI
+Sall )% (lane 1); C: pQEtmp (lane 1) F1 pQE30 #
TRESE (lane 2) 3 M: EHFHRIC

x10° x10°

B2 tmp FENZRIKE F ) SDS-PAGE 734
Fig. 2 SDS-PAGE analysis of the expressed
proteins from tmp gene
Lane 1 -3 4851 : MIS (pQE30), FEif S MIS (pQEL-
mp) I iFEFH M15 (pQEtmp) 5 M 2 [ 5idRic

M 1 2 3 4 5 6 7

x103 —

66.2 —

43.0—
PUS— Y %

31.0—

20.1—
14.4—

K3 4l TMP % iRy SDS-PAGE 23 #r
Fig. 3 SDS-PAGE analysis of purified TMP protein

Lane 1 —4: M\ZEoli D 4424 ; Lane 5 -7: MZE o
BE PRSI M. EH R
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<100 M 1 2
175 x10°
83 — .
62— m—
43— —

33 =135

25

17
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Fig.4 Western blot analysis of TMP proteins
Lane 1 =2 351y« E 5 O 10 75 A0 6005 L35 5
M FHe R E BRI

FlS  BEEAREIRS TMP T MLy T B b B fo G
Fig. 5 Detection of plaque formation of phage

treated with TMP antiserum
Al F1 BL: JEHUIMEAIXT LEIIL; A2: 25 pwg/mL TMP 4
135 B2: 250 pg/mL TMP M3 ; C1: 250 wg/MI TMP
PLIL 5 C2: 250 pg/mL MUR 4L

omp DR G i o s T A e L B N LA ) o
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348 NI E AT, K/ 35500, tmp FEH P
YIRefdi /TP HUiA k0, drikpm s Ba —2
VA 1) s TR AR BT, R TR RE P BT B 50 £,
X — IR UL 2L R 9 2 1 T Be S e A AR Y e
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