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Fig. 1. Restriction patterns of pEBER plasmid DNA. Samples were
electrophoresed on a 1% agarose gel. Lane 1, intact pET11a plasmid
DNA; lane 2, pET11a plasmid DNA digested with BamHI and NdeT;
lane 3, gltX DNA was amplified by PCR; lane 4, gltX DNA digested
with BamHI and Ndel; lane 5, size markers (7.9, 3.6, 1.3, and 0.8 kb);
lane 6, intact pEBER plasmid DNA; lane 7, pEBER plasmid DNA
digested with BamHI, lane 8, pEBER plasmid DNA digested with
BamHI and Ndel.
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Fig. 2. Expression of the B. subtilis GluRS in E. coli. Total protein
extracts of E. coli NovaBlue harboring the indicated plasmids were
separated by SDS-PAGE on a 12% gel. Lane 1, NovaBlue without
plasmid; lane 2, NovaBlue bearing empty vector pET11a; lanes 3 and
4, NovaBlue bearing plasmid PEBER; lane 5, standard protein
molecular  weight marker (66, 45, 29, and 14 kDa). The arrow
indicates the position of a 55 kDa polypeptide.

FABAEE Y F 5mrs YAESA cell pellets P
5 buffer AZ 25313 sonicator® cellS 333t crude
extract® YHEITH pEBER plasmid7’} E0]7F A A3H =9
crude extract®t SFAE Bi= SFAE] empty vectorst S

7t BRAEAY crude extractE  SDS-polyacrylamide gl
electrophoresis 3] B) 3Rt} Fig, 2004 HE ule} 7o)
ghtX gene2. 2 Y AHhE NobaBlue(DE3)/pEBER ] crude

Table 1. Purification of B. subtilis GluRS

Fraction No.

Fig. 3. Anion exchange chromatography of GluRS on Sourc
column. The dialyzed ammonium sulfate precipitate was applied
2 m//mim flow rate to a Source Q column and eluted with a i
gradient of 0-750 mM NH,Cl. Two-m!/ fractions were collected
tested for GIuRS activity. The active fractions 20-23 were pooled
concentrated. @, mAU (X 1/1000 absorbance unit); O, GluRS act:
(cpm).
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Fraction No.

Fig. 4. Gel filtration of GluRS on Superdex 200 (HR 10.
column, The pooled Source Q fractions were applied at a 0.25 ml/r
flow rate to a Superdex 200 column and eluted with the same bu
Two-ml fractions were collected and tested for GIuRS activity. *
active fractions 2-4 were pooled and concentrated. @, mAU (X 1/1
absorbance unit); O, GIuRS activity (cpm).

extract(lane 33 4)9} o] gene©] AUHA L2 NobaB
(DE3)/pET11a9] crude extract(lane 2)E<S B 3lS
PEBER plasmid7} €017+ FAABA SN Hajgko] o
kDa?l GluRS ©H{H Wo] AZWAFE Y-S Elsiit.
B. subtilis GluRS®] A, o4+ NovaBlue/pEBER®
IPTG #7t2 #%F 23HE B. subtilis GluRSE ammoni
sulfate precipitation, Source Q anion exchange chromatograp

gel filtration, Mono Q anion exchange chromatography 2|
AE AA Ao HAZGNA total protein®] ¥, t

Step Total protein Total allctivity Speciﬁc activity ~ Yield Purication
(mg) (units)* (units/mg) (%) (fold)
Cell extract 89.5 1687 18.8 100 1
Ammonium sulfate (40-80%) 30.2 830 27.5 49 2
Source Q 5.8 424 73.1 25 4
Superdex 200 19 182 95.8 11 5
Mono Q 0.1 34 340.0 2 18

“One unit of enzyme catalyzes the formation of 1 nmol of glutamyl-tRNA/min at 37°C.
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Fig. 5. Anion exchange chromatography of GluRS on Mono Q
(HR 5/5) column. The pooled Superdex 200 fractions were applied at
a 1 m/mim flow rate to a Mono Q column and eluted with a linear
gradient of 0-750mM NH,Cl. One-m/ fractions were collected and
tested for GluRS activity. @, mAU (X 1/1000 absorbance unit); O,
GIuRS activity (cpm).
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Fig. 6. SDS-polyacrylamide gel electrophoresis of the fraction at
the different stages of purification. Lane 1, crude extract from
centrifuging the sonically disrupted cells; lane 2, fraction after 40-80%
ammonium sulfate saturation precipitation; lane 3, pooled fractions
after Source Q column; lane 4, pooled fractions after Superdex 200 gel
filtration; lane 5, fraction after Mono Q column; lane 6, standard
protein molecular weight marker (66, 45, 29, and 14 kDa). These
samples were subjected to 12% SDS-PAGE separation, after
electrophoresis, the gel was stained with Coomassie brilliant blue. The
arrow indicates the position of a 55 kDa polypeptide.
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of e WA cell free extract®] ammonium sulfateE
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Overexpression and Purification of Bacillus subtilis Glutamyl-tRNA Synthetase in Escherichia coli
JongShin Oh, JangHo Yoon and KwangWon Hong* (Department of Food Science and Technology, Dongguk

University, Seoul 100-715, Korea)

Abstract: Expression of Bacillus subtilis glutamyl-tRNA synthetase (GIuRS) in Escherichia coli is lethal for the host,
probably because this enzyme misaminoacylates tRNA,“™ with glutamate in vivo. In order to overexpress B. subtilis
GlIuRS, encoded by the glfX gene, in E. coli, this gene was amplified from B. subtilis 168 chromosomal DNA using
PCR method and the entire coding region was cloned into a pET11a expression vector so that it was expressed under
the control of the T7 promoter. The resulting recombinant pEBER plasmid was transformed into E. coli Novablue
(DE3) bearing the T7 RNA polymerase gene for expression. After IPTG treatment, the overproduced enzyme was
purified using ammonium sulfate fractionation, Source Q anion exchange chromatography, Superdex-200 gel
filtration, and Mono Q anion exchange chromatography. The purified enzyme yielded 18-fold increase in specific
activity over the crude cell extract and its molecular weight was approximately 55 kDa on SDS-PAGE.
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