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Fig. 1 Restriction enzyme analysis of transformants for co-expression
M. ADNA/Eco T41 digest marker 1 2 4 6 8 9. Plasmid samples of 17 18 65kD
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Fig.2 SDS-PAGE analysis of the co-expression of subunits after induction
M. Marker 1 3 57 9 11 13 15 17. Supernatant fractions prepared from the lysates of cells harboring pBAD33-rep pET-S1  both of pBAD33-rep and
pET-S1 pET-Ts both of pPBAD33-rep and pET-Ts pET-Tu both of pBAD33-rep and pET-Tu pET-TS-Tu both of pBAD33-rep and pET-TS-Tu respec-
tively 24 6 8 10 12 14 16 18. Corresponding precipitate fractions.
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2.2 IPTG ﬂ EF-Ts-Tu Fig.3 Replicase activity analysis of QB replicase of the co-expression of
subunits after induction
B Ts-Tu M. RNA Ladder marker 1 3 5 7 9. Supernatant fractions prepared as
crude enzyme from the lysates of cells harboring pBAD33-rep both of
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2 B pBAD33-rep and pET-Tu and both of pBAD33-rep and pET-TS-Tu re-
EF-Tu EF-Ts spectively 2 4 6 8 10. Corresponding precipitate fractions 11 12.
pET pB AD33-rep Positive and negative control using pure QB replicase. The arrow indicates
PTG the MDV-poly + RNA.

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



6 QB RNA § 783
pBAD L- 8 EF-Tu EF-Ts
IPTG
EF-Ts  Tu EF-Tu. EF-Ts
IPTG ® EF-Tu  EF-Ts
SDS-PAGE 4-A IPTG EF-Tu. EF-Ts
1mmol/L 0.01lmmol/L. EF-Ts Tu B
B B QB Fukano '
5 65kD
4-B B
EF-Ts-Tu QB
Ml 1 2 3 4 5 6 7 8 Ml
kD
66.2— | = S =
- —-—--r-:?-' < P6SID
e
450 i . 1 Blumenthal T Carmichael G G. RNA replication Function and
U= . e <«— Tu,45 kD
‘. - . § structure of QB replicase. Ann Rei Biochem 1979 48 525 -548.
= w——— — o - 2 Priano C  Arora R Butke J et al. A complete plasmid-based com-
' . 9 : <= Ts35kD plementation system for RNA coliphage QB Three proteins of bacte-
31.0— e — - riophage Q3 Group III and SP Group IV can be interchanged. J
— T - —
= o o, . A Mol Biol 1995 249 283 -297.
kb M2 1 2 3 4 5 6 7 8 9 10 3 Brown D Gold L. RNA replication by QB replicase A working
= model. PNAS 1996 93 11558 - 11562.
4 Biebricher C K Gardiner W G. Molecular evolution of RNA in
vitro . Biophysical Chem 1997 66 179 - 192.
5 Kramer F R Miele EA Mills D R. Cell-free method for synthesiz-
4 TIPTG [ EF-Ts-Tu ing a protein. Biotechnology Advances 1997 15 677 - 682.
Fig.4 Effect of the concentration of inducer IPTG on the co-expression 6 Chetverin A B Spirin A S. Replicable RNA vectors  Prospects for
of B-subunit with EF-Ts-Tu cell-free gene amplification expression and cloning. Nucleic Acid
A The result of SDS-PAGE analysis of different fractions B The result Res 1995 51 225-270.
of replicase activity assay of different fractions as crude enzyme. M1 . Pro- 7 Lee DH Granja ] R Martinez J A et al. A self-replicting pep-
tein marker M2. RNA Ladder Marker 1 3 5 7. Supernatant fractions tide. Nature 1996 382 525-528.
from the lysates of BI21 DE3 harboring both of pBAD33-rep and pET- 8 Strunk G Ederhof T. Machines for automated evolution experiments
TS-Tu after incuded with 0.2% L-arabinose and IPTG at final concentra- in vitro based on the serial-transfer concept.. Biophysical Chemistry
tion of Immol/L  0.1mmol/L.  0.0lmmol/L and Ommol/L  respectively 1997 66 193 - 202.
2 4 6 8. Corresponding precipitate fractions.B.9 10. Positive and neg- 9 Tyagi S Landegren U Tazi M et al. Extremely sensitive back-
ative control using pure QB replicase respectively. The arrow indicates ground-free gene detection using binary probes and QB replicase.
the MDV-poly + RNA PNAS 1996 93 5395 - 5400.
10 Stefano ] E Genovese L An Q et al. Rapid and sensitive detec-
3 tion of Chlamydia trachomaiis using a ligatable binary RNA probe
and QP replicase. Molecular and Cellular Probes 1997 11 6
QB B E . coli 407 - 426.
11 Kamen R Kondo M Romer W et al. Reconstitution of QB repli-
case lacking subunit o with protein-sythesis-interference factor I.
B pBAD33-rep Fur ] Biochem 1972 31 44-51.
pET 12 Moody M D BurgJ L Difrancesco R et al. Evolution of host cell

RNA into efficient template RNA by Q beta replicase the origin of
RNA in untemplated reactions. Biochemistry 1994 33 46

13836 — 13847
© PERZRMEDARATIKEHEE http://journals. im ac. cn



784 44

13 Nakaishi T Ishizuka M Tio K et al. Purification and characteriza- QB replicase in rabbit reticulocyte cell-free system a fusion protein
tion of QB replicase with a His-tag. J Mol Catal B Enzymatic of EF-Tu and EF-Ts is functional as the subunit of QB replicase. J
2000 10 351 -356. Biosci Bioeng 2002 93 1 20-24.

14 Nakaishi T Tio K Yamamoto K et al. Kinetic properties of QB 17 Sambrook J Fritsch E F' Maniatis T. Molecular Cloning A Labo-
replicase an RNA dependent RNA polymerase. J Biosci Bioeng ratory Manual. 2™ ed. New York Cold Spring Harbor Laboratory
2002 93 3 322-327. Press 1989 4.39-4.50.

15 Blumenthal T Landers T A. Renaturation of a multisubunit multiac- 18  Inokuchi Y Kajitani M Hirashima A. A study on the function of
tivity enzyme complex recovery of phage QB RNA replicase EF- the glycine residue in the YGDD motif of the RNA-dependent RNA
Tu and EF-Ts activities after denaturation in urea. Biochemistry polymerase 3-subunit from RNA coliphage QB. J Biochem 1994
1976 15 422 -425. 116 1275 - 1280.

16  Fukano H Zako T Suzuki E et al. Genetically engineered active

Co-expression of B-subunit with Other Subunits of QB Replicase

WANG Dong”
School of Biotechnology ~ The Key Laboratory of Industrial Biotechnology ~Ministry of Education  Southern Yangtze University ~Wuxt 214036 China

Abstract In researches involving in vitro protein synthesis and self-replication system Qp replicase is one of the key
enzymes which are demanded for the high availability. QB replicase is a RNA-dependent RNA polymerase of QB coliph-
age. It consists of four subunits o [ 7 and 0 subunit  where the 3-subunit is encoded by the viral genome while
the other three subunits are host proteins normally involved in protein synthesis namely ribosomal protein SI o  elon-
gation factors EF-Tu ¥ and EF-Ts o . To increase the production of the QJ replicase holoenzyme several types of ex-
pression vectors including pKK pET and others were employed to produce Q3 replicase. However the 3-subunit was
almost in the precipitate fraction. Considering that the four subunits of QB replicase holoenzyme are in equivalent molar
ratio and the amount of the subunits ribosomal S1 and EF-Ts being produced by the host cells is relatively low co-ex-
pression of 3-subunit with the other three subunits was performed to know whether the availability of the host subunits is
the contributing factor for the solubility of the QB replicase. pBAD33-rep was constructed by cloning the 3-subunit gene
into pBAD 33 a pACYC derivative and pET21a + was employed as expression vector for the three other subunits.
Among the different combinations of co-expression experiments solubility was found to slightly increase by SDS-PAGE
analysis when the 3-subunit was co-expressed with EF-Tu-Ts. And the replicase activity assay showed this soluble enzyme
is in active form. The expression of 3-subunit was enhanced by decreasing the level of inducer IPTG in co-expression
and more soluble enzyme were obtained.
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