13C1 SW6 - Protein Crystallography

Crystal Structural Studies of Glutathioylspermidine Synthetase from Helicobacter pylori

Chia-Lung Chen (Ft £.4¢), Zhen-Liang Qiu (¥84& %), Chen-Hsi Chu (% £ #.),
Jung-Yu Tung (& % 3%), and Yuh-Ju Sun (3% % 3k)

Institute of Bioinfomatics and Structural Biology,
National Tsing Hua University, Hsinchu, Taiwan

Glutathionylspermidine synthetase (GspS)
catalyzes ATP-dependent conjugation of GSH and
spermidine to form glutathionylspermidine (GSP) and it
belongs to the ATP-grasp superfamily. Since the major
function of GSH-spermidine conjugates are defense
against oxidative stress, GspS is considered as drug
targets. GspS from H. pylori (HpGspS) has been
overexpressed in E.coli and purified as a monomer with a
molecular weight of 45 KDa. The crystals of apo-
HpGspS, HpGspS-ADP-Pi complex, and HpGspS-
AMPPNP complexes were grown in a similar condition
using PEG3350 as a precipitate. All these crystals belong
to C2 space group and contain two molecules per
asymmetry unit. The crystal structure of the HpGspS-
ADP-Pi complex has been determined to 2.25 A
resolution by multwavelenght anomalous dispersion
(MAD) using selenomethionine derivative. The overall
structure of HpGspS shows a mixed o/f fold with an
equilateral triangle shape, including an antiparallel B
sheet, a parallel  sheet, and a lid domain. The ATP
binding site of HpGspS structure is located at the central
antiparallel B-sheet and is surrounded by five loops. The
adenine ring and ribose of AMPPNP are buried in a
hydrophobic pocket in HpGspS. We find some conserved
residues (Arg98, Aspl00, Glull4, Asnll6, Lys276,
Lys308 and Arg372) participating in ATP binding.
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Fig. 1: The HpGspS crystals grew in 100mM bis-tris
propane pH8, 18% PEG3350 within one weak at 12°C using
hanging-drop vapor diffusion method, and the size of crystal

were about 0.30 x 0.15 x 0.05 mm’
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Fig. 2: Overall structure of HpGspS: A ribbon diagram of
the structure of HpGspS. The a-helices are colored in
blue and numbered in al~all. The B-strands are colored
in pink and numbered in f1~B19. The figure was drawn
using PyMOL

Tablel: X-ray diffraction data statistics of the HpGspS

Table: X-ray diffraction data statistics of the HpGspS

Crystal Apo-HpGipS HpGipS-ADPPi  HpGepS-AMPPHP SeHpGspS

heamline HSRRC_I3C1 WSRRC_I3CI HSRRC_I3CL Springt 1252

Space pop c2 cz c2 [

Uni cell parametes () a=30358 a=20350 a=m3a9 a=m3lz a=2312 2=20310
b=5120 b=3lg b=35120 b=5185 b= 5168 b=315
=333 ¢=9823 ¢=5331 e=31l e=5311 e=810
B=9841 #=9858 £=9842 £=989% £=9898 £=9397

Waveknghh () s h sk 09624 0964511 & (highrenote) 057995 A (edge) 057945 A (peak)

Resobtion (k) 000240(249:240)  300020(207.225) 3000200207200  300023(3023)  300023(3023) 300023(3023)

Total#of Reflectims L] L1 25778 140443 141259 140503

#of Trige Reflections 5 4411 63 013 40813 i

Redundarcy 38(28) 39(32) 41(38) 35(31) 35(31) 34(31)

Complteness (%) 987(952) 965 @59 987 (91.7) 945 (979) 949(981) 947 (982)

ue®m 248(29) 27647 361(34) 252(30) 255(29) 255(31)

R_(4)" 48(AE) B4(357) 35(57) 75(B4) 77(#9 I5(138)

Refinamara siitics

Resohtinnge (4) 3000240(249240)  S00020(207-225) 300D20¢ 20720

Refactar (%) 208 198 02

B (% 268 261 241

Ho. of umtein esiduss 75 7% 57

Ho. ofwater @ E:) 608

RMSD bend lengih (4" ) o003 o7 oms

EMSD. angles on? 1083 0584

Ramachandran plot (%) Most 821100 881100 8IS0

faroeediallved sgions

AverageBfactior (A7)

Total 087 2694 1%

Substrate o 3130 3490
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