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WEESBIESH Dysl
Bl P4,2.2
misH (L) a=b=117.00, ¢=139.79, a =B =y=90.00
PR (A) 140.00 ~2.80(2.88 ~2.80)*
M —AT 5 22 455 (1594)
TRIE (%) 99.5 (96.4)
<I/a(l) > 22.1(8.1)
Rmerge (% ) 5.6 (23.9)
R-factor/R-free (% ) 25.82/28.26

FHFEFHA) 5275
K (h) 0.011
i (b 1.248

FAGE Dysl pY&ty, Hb IR RS 1 5 58 Thr 329
Asp 334 Asp 363 Val 364 1 il S0k ; 8 iR 3 4] 5 5%
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PG LA B AL SN
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& B 2 IR SR A, B3R T Z 1) A 28 NAD * 7
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( Pyrococcus horikoshii OT3 , PhoDHS ) LA ¢ N 5 11
DHS ( Human ) hDHS %5 H:rf TbDHS 5 DU 514,
Wt = 4E 45 K L R kR, Dysl 1 B iR 45 5
PhoDHS H1 hDHS FH{L (& 6A ) , (B A5 7E 5 B )& Dysl
N ¥t — B “ BREEFL)F " . Dysl 1 fR R K 7RIS
BB T R ARG pH 6. 5 S AR
N ity BRBE 7" DLtk 5 SR I (16 R A 2
5, TR A 58 AL, EAh, Dysl #E a6
il al3 B2JEAL 5 PhoDHS ChDHS (1) 45 4 4 BH i 2%
5. Dysl Ay a6 Fil a13 AMIEE B, 75 s A5 —
B loop FRIX , Dysl H NAD * 43F- ) = ZE S5 # AR £
S, HAEMRBER IR A AEAE 22 5 (81 6B) . Dysl A4 AL
RS BTG M AR B LR A 2540 R R (B 7)),
X —GUFH LT EE R —3, AR — U7 5 Hexf
7R Glu 195 2| Thr 221 Z [ 1 Thr 375 J& B 23R
FRIETEARSE AT a6 A1 al3 ALEEE S5 Y loop I8 [IX H.
BH—EMIZE, B AR 7 RAFE Y 22 572
ARESE P H S JE sk A BAE . — 2%
G X2 BHAR B NAD * 35 P4 1 48 1% 2 FE 1R 5% Jk (His
309, Trp 348 . Lys 350 Ser 108 . Gly 136, Gly 304 . Asp
334 Ala 135 Thr 329  Asp 363) f BEAR ST, HoAv ok 2k
Ser 134 Ala 338 Val 364 AMESFE (& 8) .

A

6 Dysl ,hDHS # PhoDHS HIE KI5 NAD * i & b 33 B
A Dysl hDHS 1 PhoDHS HY#E (k25 ¥ %] Lt (8] ; hDHS Fric by ¥
0, PhoDHS FRic 45 €5, Dysl ARic o K (5, NAD * 43 Fhric hy 4
{6, B: Dysl \hDHS Fil PhoDHS [ NAD * {37 & Lb X & ; Dys1 . PhoDHS |
hDHS H1#Y NAD * 43 F ik 7 AR, 43 AR I o K il 6 % 6 5 8
4, Dysl . PhoDHS |hDHS H1 5 NAD * 2340 54 1 19 2 SE R 43 B b
10N R O, AR

7 Dysl .hDHS 1 PhoDHS 4L 1% B% & 490 O 4847 s bb X+t &
Dys1 .PhoDHS .hDHS " A0 RS B i 40 11 4% 1) K R 20 Sl A i
SR AE, LRI S s hDHS Hh RS e 2 F AR ok

3 itig

BT B i 2 Fh AR i R b R
FEAER, FAE R — R 1 L R 5 PR AR AR S Y
YRS, b R I i A PR AL B i X elF-5A A7
DR B A FT BBk A VR ] DHS &A1k 52 I8 i
TR FRIIE G ) SRl AP 5E ) 2R, 2 eIF-5A 18
TS S5 A B R 2 A8 e, PR TG R AT 56 g T 6 2 TR
TBIEH, T elF-5A 2878 RRIERESET ., IF i &1
7 1 B 2 A8 Al 5 22 N IS i A 48 8 T R T S 05
M

AWFSTARENT T BB R Dysl 2 R a5,
I3HT T Dysl B4 R T NAD * R AL A5, FFKF Dysl
5RTRR IR EY) DHS (3R Z5F) NAD * 45 G0 LA
KRG W 25 & FASHET TR LG, 3 Dys1 1 S 44
SEFPRSE R NAD Y S5 10 25 4 32 250 o S5
FHEAE TR E NAD * 5l IR 7, I RS Re 45 & 11 4%
FERST . S5 A SCHRIRIE™ , Dys1 i fk FiR T /% £F
elF-5A (it B BT 1Y , X eIF-5A N s 435 4 dul i 4
FRIEAT 2R — 2184, TE LS elF-SA BE4 BT Dysl,
It B EAE RIS R Dysl Fl elF-5A 1Y = 4E2E
A2 R A AR

AW 5T R R DHS #5350 2958 T 4544
SEml, DHS A6l 580 o] s il an HIV-1 0558 &2
LB . AR Ak S5 )T DHS il
R TF A, 3T Dys1 BYS5H , 8 3 k2 8007 6 7 115
FIWELE RGN o, R R RSP 52 55 36Uk /N o3+
IR DHS SBT3 T 40 S 56 AR P 5256 56
UER IR, e A A A BB AR RN 5] , 4 J5 S 4H 5%
YT R BERA
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The study on the structure of deoxyhypusine

synthase in Saccharomyces cerevisiae
Li Zhenzhen, Meng Xiaoxiao, Qiao Zhi, Dai Li, Yang Xiaona, Teng Yanbin
(College of Life Sciences, Anhui Medical University, Hefei 230032)

Abstract Objective To investigate the structure of deoxyhypusine synthase ( DHS) in Saccharomyces cerevisiae
(Dysl) and unravel the molecular mechanism of hypusine lysine modification, providing a theoretical basis for the
treatment of highly proliferative diseases such as human immunodeficiency virus type 1 (HIV-1) replication. Meth-
ods Using the E. coli BL21 expression system, an in vitro expression vector was constructed and used to express
the protein of Dysl. Dysl protein samples were purified using methods such as affinity chromatography and molecu-
lar sieving to achieve protein purification and isolation. The crystals of Dysl were obtained using the crystallized so-
lution containing 6% Polyethylene Glycol (PEG) 8000, 0. 1 mol/L N-2-hydroxyethylpiperazine-N-ethane-sulphoni-
cacid (Hepes) pH 6.5, and 8% ethylene glycol. The crystal structure of Dysl was resolved at a resolution of 2. 8
A using X-ray crystallography. The structural analysis was performed with CCP4i and Coot software. Results The
overall structure of Dysl was a tetramer, each monomer containing a catalytic site and a cofactor NAD * binding
site. The core region of the monomer adopted a Rossmann fold. The amino acid residues involved in the substrate
binding sites were highly conserved among eukaryotes. Conclusion The crystal structure of Dysl is being resolved
for the first time. It reveals the binding mode of the cofactor NAD * to the enzyme and confirms that the enzyme
functions as a tetramer, with the N-terminus serving as an essential modulator for its catalytic activity.

Key words Saccharomyces cerevisiae; deoxyhypusine synthase; protein expression and purification; crystal struc-

ture; X-ray diffraction



