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Prokaryotic expression of a glycosyltransferase Med-ORF8
involved in an antitumor antibiotic medermycin
biosynthesis aided by the molecular chaperone
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Abstract: Glycosyltransferases play central roles in the glycosylation of biosynthetic pathways of many
antibiotics. The prokaryotic expression and enzymatic features of Med-ORF8, a glycosyltransferase
involved in the biosynthesis of medermycin with strong antitumor activity, still remains obscure. Here,
firstly, we performed the computer modeling of the 3-D structure of Med-ORFS to prove that the pres-
ence of 6*His-tag at the terminals of Med-ORF8 had no effect on its 3-D structure. Subsequently, we

E&£mA: (No. 30770036); (No. 20070511004)
*BHAEE: Tel: 86-27-67862431; b<: ayli@mail.conu.edu.cn © hERERREMHRFHTIHEARIED http://journals. im. ac. on
i BEA: 2010-08-12; #Z HE: 2010-11-30



222 s E R

2011, Vol.38, No.2

established two prokaryotic expression systems with pET vectors to express Med-ORF8, and found that

pET-28a (+) could gain a higher yield of the target protein than pET-23a (+), but mostly in an insoluble

form. Finally, we introduced a molecular chaperone gene into the system with pET-28a (+) and found

that the co-expression of the molecular chaperone with Med-ORFS8 could efficiently decrease the for-

mation of the inclusion body and increase the accumulation of soluble Med-ORFS8.

Keywords: Glycosylation, Medermycin, Glycosyltransferase, Prokaryotic expression, Molecular

chaperone
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Fig. 1
Note:

Modeling of the 3-D structure of Med-ORF8

A: 3-D structure of Med-ORF8; B: 3-D structure of

Med-ORFS tagged with 6*His both at C- and N- terminals.
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Fig. 2 Restriction enzyme digestion of the recombinant
plasmids pHSL51 and pHSL52

Note: A: M: DNA marker; 1: pHSL51 digested by Nde I and Hind III.
B: M: DNA marker; 1: pHSL52 digested by Nde I and Hind III.
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Fig. 3 The expression level of Med-ORF8 in two systems
by SDS-PAGE analysis

Note: A: Total proteins of BL21 (DE3)/pHSLS51 after induction
under different conditions. M: protein marker; 1: 37 °C, 0.8 mmol/L
IPTG and 5 h for induction temperatures, concentrations of IPTG
and induction duration, respectively; 2: 37 °C, 0.8 mmol/L IPTG,
8 h; 3: 30 °C, 0.8 mmol/L IPTG, 5 h; 4: 30 °C, 0.8 mmol/L IPTG,
8 h; 5: 37 °C, no IPTG, 5 h; 6: 37 °C, 0.8 mmol/L IPTG, 8 h [BL21
(DE3)/pET-23a as negative control]. B: Total proteins of BL21
(DE3)/pHSLS52 after induction at different concentrations of IPTG
and 20 °C for 20 h. M: protein marker; 1-5: 0.2, 0.4, 0.6, 0.8 and
1.0 mmol/L IPTG, respectively; 6: No IPTG; 7: 0.4 mmol/L IPTG
[BL21 (DE3)/pET-28a (+) as negative control].
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Fig. 4 Analysis of the soluble form of protein Med-ORF8
Note: Proteins of BL21 (DE3)/pHSLS52 after induction at different
concentrations of IPTG and 20 °C for 20 h. M: protein marker; 1:
Total proteins, no IPTG induction; 3,5 and 7: The supernatants,
induced by 0.1, 0.2 and 0.4 mmol/L IPTG, respectively; 2,4 and 6:
The precipitates, induced by 0.1, 0.2 and 0.4 mmol/L IPTG, re-
spectively.
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Fig. 5 Restriction enzyme digestion of plasmids isolated
from the co-expression system BL21 (DE3)/(pHSL52+pTf16)
Note: M: DNA marker; 1: Plasmids isolated from BL21
(DE3)/(pHSL52+pTf16) and digested with Hind III; 2: Plasmid
pTf16 digested with Hind III.
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Fig. 6 The expression level of the target protein
Med-ORF8 aided by the molecular chaperone

Note: A: Proteins of BL21 (DE3)/(pHSL52+pTf16) after two-step
induction at different concentrations of L-Arabinose and 37 °C
for first step, then at 0.2 mmol/L IPTG and different temperatures
for 2 h for second step. M: Protein marker; 1-2: 1 g/L L-Arabinose
for first step and 25 °C for second step; 3—4: 3 g/L and 25 °C;
5-6: 1 g/L and 30 °C; 7-8: 3 g/L and 30 °C; 9: 3 g/L L-Arabinose
at 37 °C, 0 mmol/L IPTG at 30 °C for 2 h; 1,3,5 and 7: The pre-
cipitates; 2,4,6 and 8: The supernatants; 9: Total proteins. B: Pro-
teins of BL21 (DE3)/(pHSL52+pTf16) after two-step induction at
different concentrations of L-Arabinose and 30 °C for first step,
then at 0.2 mmol/L IPTG and different temperatures for 2 h for
second step. M: Protein marker; 1: 3 g/L L-Arabinose at 30 °C,
0 mmol/L IPTG at 30 °C for 2 h; 2-3: 1 g/L and 25 °C; 4-5: 3 g/L
and 25 °C; 6-7: 1 g/L and 30 °C; 8-9: 3 g/L and 30 °C; 1: Total
proteins; 2,4,6 and 8: the precipitates; 3,5,7 and 9: The super-
natants.
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Fig. 7 Western blot analysis of the protein Med-ORF8
expressed in the co-expression system

Note: The supernatants of BL21 (DE3)/(pHSL52+pTfl16) after
two-step induction at 30 °C with 1 g/L L-Arabinose till logarithmic
phase for first step, then at 30 °C with 0.2 mmol/L IPTG for dif-
ferent induction duration for second step. M: Pre-stained protein
marker; 1: 4 h; 2: 8 h; 3: 8 h [BL21 (DE3)/pET-23a (+) as negative
control].
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