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Overexpression and crystallization of a novel nucleoside base halogenase AcmX

YANG Ting, KE Dan, ZHANG Jin-Zhu, ZHU Xiao-Feng
(College of Life Sciences, Sichuan University, Chengdu 610064)

Abstract: Most recently a new group of regioselective adenine halogenases have been found in Strepiro-
myces. In order to solve the structure and elucidate the catalysis mechanism of this new halogenase fami-
ly, it requires the overexpression, purification and crystallization of the novel halogenase. Routine pro-
karyotic expression of AcmX in Escherichia coli failed to provide the active AcmX sample other than the
inactive inclusion bodies. The co-expression system of AcmX with chaperone was established by using
the chaperone expression plasmid pGro7. The inclusion body of AcmX can be avoided and sufficient tar-
get protein can be obtained with the help of the chaperone, as the expression was induced by 0.5 mM
IPTG and 0.3 g / L arabinose at 30 “C for 3 hours. The ideal homogeneous AcmX protein sample can be
finally obtained after a further purification step to remove the contaminated chaperone protein GroEL by
using high resolution gel filtration chromatography, which successfully produced protein crystals of Ac-
mX.
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Fig. 1 SDS-PAGE analysis of the protein contents of
the sample fractions during the purification of
AcmX from E. coli expression culture

A and B represents the samples from culture which induced

by IPTG at 37°C for 3 hours (A) and at 16°C for 20 hours

(B) respectively

H T A SR8 H 9 AemX T IE % 3 &I 6L
T LR DI A R IR R RIS TR R



1116

Wl R FFRCE KA MR

504

IKFURL A B AR L AR SRR R R L L
AR TFEA M IE® IS, w8 A b H s sh
(43 FLEAR 3235 Bk pGro7 . 78 B R 708 0 45 5 17
5T 3% ok A %35 Gro ES(60 kD) #l Gro EL
(10 kD) W F#h AR 8 (1. #E 37°C .30°C &A% T /MAE
FREE FR R AT B AL 3Rk 4R & (10 mL) , 43 H7 76 A [F]
VS AR RIXEEA YT AemX 1Y1E
W4 &, 75 37°CHI 30°Cifs 3R ik 3 h, A] W] & (1)
AcmX B FRIK A MR 5 0 B0 UUTE h A Ace
mX A IR A 5 B v B 0% BT iz E B 0. 1 g/ L) i
T TR R R UUUE A A0 300 1 1 1 A P B AR

T 1B HE 3 GroEL F1 GroES w1 # B Ac-
mX 38 AEPA H 5 AemX JoEE IE T & mi e
BLAL IR (B 2A2B). [ 75 5 IR E AE 30°C , 34
BT 37 A1) 8 1) ik B 1) 0. 3g/ Ly 43 F AR B (M I K 3k
I R L 7E R AN R Y B0 T DE v IR A T 3
AcmX, U6 48 & 4 7 FE AR 8 10 3R G i AT 3 R
Xt H AR [ IE TS 0 RE T b R T S R
IR, 254 DA 255 B 0. 3g/L 11 Bl Fir 47
0.5 mM IPTG 78 30°C -S4 T8 A H A5 &
H AemX ik 3h ME RO A0 %1

37° C 30° C 30° C
AemX{HM AemXHF5FHEE AemXHHH  AcmXFAIS TS ¢ g, ACmXFUEAT  AcmXAIE KT
A ik il IR ek E ik i e s TeRERAl ST HBRE
kb M C T SP C T S P = ik [F i ik
A L T S kD M CT S P C T S P
kD M CTSPCTSU®PCTS S P
-==E =8B -==g 41 =
- = == —— . - _——
w—m—— — N s = == == = ==
- *i » = Fi 66 == = 4 —5 2 =
i - - — AcmX ‘i e . — <—AcmX \ : = -!. <=AcmX
--—$8-_§8 -~=88 -§8 =S5 -== =88
= e —ET N s —==_Z=EB
T =EBE _BEE ~=EE 23 —+ 1 499
B2 stHFA4E48. B ARE G AR R BT R AR P, B EH B8 SDSPAGE 4 4

A F B 4B FRALE 37°C (A)FHN30 C(BIRET, BLMiES AcmX Al S AcmX FI4r FAEEH 2L b m 25 5 C BR7E 30°C
JETF AR5 F AR R R KX AemX B98I, JGEARIE CLT.S AP AR ERIFESF I EE A OSSN RE A A TS 900

W B O b RORIN S 5 i 20 L ) 0 DL TE

Fig. 2 SDS-PAGE analysis of the sample fractions during the optimization of the coexpression system of AcmX and

pGro7

A and B show the difference of the protein content in recombinant coexpression system of AcmX and pGro7 grown at 37 °C (A) and

30 ‘C(B) for 3 hours after inducing AcmX alone (left ) or both plasmids together (right); Panel C show the influence of different

expression levels of pGro 7 on AemX at 30 ‘C for 3 hours after induction
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Fig. 3 SDS-PAGE analysis of the sample fractions duirng the purification of AcmX from coexpression system.
A shows the elution fraction from Ni?" affinity chromagraphy column; B shows the elution fraction and other fractions during the

purification by increasing imidazole concentration in wash buffer in the presence of Mg?* ; C shows the elution fraction of major pro-

tein peak and its postion in gel-filtration chromagrapy
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