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Chimeric Operons Based on rhaSR and Their Expression in Escherichia coli
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Abstract Using gene recombinant techniques two chimeric operons containing rhaSR promoter RhaR gene and reporter gene gst glutathione S-
transferase  were constructed and each was inserted into the E. coli expression vector pALEX to form pALEX-PR1 and pALEX-PR2.The pALEX-
PR2 contained a native SD sequence in the upstream region of rhaR  while the pALEX-PR1 contained an enhanced SD sequence. Two plasmids were
then transformed into E. coli BI21 DE3 . The reporter gene gst within both chimeric operons expressed 4 to 5 folds higher with L-rhamnose
induction than without the induction. Under the induction of L-rhamnose the GST expression of the pALEX-PR1 was 3.14 folds than the pALEX-
PR2. Our results suggested that the expression of gst was positively regulated by the induction of L-rhamnose and the RhaR expressed from the same
chimeric operon. Furthermore SDS-PAGE results showed that GST accounted for about 5.41% W/W of the total soluble proteins of the E. coli
culture. An average of 3.0 mg purified GST was obtained from 1 L culture. The results of enzyme activity analysis showed that the GST expressed by
reporter gene gst of our chimeric operons kept the correct configuration and high activity.
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01 ACAT GCATGC TTGTGGTGATGTGATGCTCACC Upstream PrhaSR amplification
02 GC TCTAGA TCC TGA TGT CGT CAA CAC GG Downstream PrhaSR amplification
03 CCAATAACCTAGTATAGGGGAC Test pALEX-P
04 GGGAATTCGTAAGGAGGAACGGG ATGGCTTTCTGCAATAAC Upstream rhaR amplification
05 GGGAATTC GTAAGGGAC GGG ATG GCT TTC TG Upstream rhaR amplification
06 ACGC GTCGAC CAC AATGTG TTACTC TCG ACA CTGG Downstream rhaR amplification
07 GATCT GATCG AAGGT CGTGG GATC Test pALEX-PR1 andpALEX-PR2
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9.5mmol/I. NH,Cl 0.276mmol/L. K,SO, 0.5mmol/L
CaCl, 0.528mmol/L MgCl, 50mmol/L NaCl 3 x 10~°
mol/L. Na,MoO, 4 x 10 "mol/L H;BO; 3 x 10™* mol/L

CoCL, 107* mol/L CuSO, 8x 10 *mol/L MnClL, 107*
mol/l.  ZnSO, 1.32mmol/L. K, HPO, 10mmol/L
NaHCO; 0.2% Casamino Acids and 0.002%
thiamine 0.04% MOPS
0.4% MOPS
LB
50 mg
pALEX-PR1 pALEX-PR2 BL21
DE3 37C
OD gy
1:100
37C 2h ODg 0.6 L-
0.2% W/V 37C 3h OD gy,
1:10 PBS 140mmol/L. NaCl 27mmol/L KCI
10mmol/L. Na, HPO, 1.8mmol/L. KH, PO,
12000 r/min 20 min
GST SDS-PAGE
1.2.3 SDS-PAGE  GST
30uL 10pLL 4 x SDS
30pL SDS-PAGE
SDS-PAGE 15% 5%
100 V 3h SDS-PAGE
uvp / Grab-
it 2.5  Gelwork software
1.2.4 GST 50pL
1.5ml.  GST
0.1 mol/L. K-PBS pH 6.5 1.0mmol/L GSH
1.0mmol/L. CDNB UV-2201
5 min 0D+,
0Dy
N OD /A min GST
1.2.5 GST L-
200 mlL 10000 r/min 5 min
10 mL PBS

Glutathione Sepharose 4B GST  GSH
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