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Purification of transcription regulator HilD protein from Salmonella typhimurium and complex crystal
culture with hilA promoter DNA

LIU Qing.,XIE Rongxian, FAN Binggian, LI Bingqing,JIA Haihong (School of Clinical and Basic Medi-
cine & Institute of Basic Medicine sShandong First Medical University & Shandong Academy of Medical Sciences s Ji-
nan 250062 ,China)

Objective HilD is a transcriptional regulator of Salmonella typhimurium virulence. In this study,we will
obtain the protein and culture the crystal structure of HilD,This study laid a foundation for further research on the func-
tional mechanism of HilD and the development of drugs targeting intracellular salmonella. ~ Methods Based on the bioin-
formatics analysis of the transcriptional regulatory factor HilD of S. typhimurium, the recombinant plasmid hilD-
pGlolwas constructed using S. typhimurium 14028S as a template.and hilD was expressed in prokaryotic system. The
purified protein was obtained by nickel affinity chromatography and dialysis. HilD activity was verified by EMSA assay.
Crystal culture was performed using a crystal culture kit.  Results The prokaryotic expression system of HilD was suc-
cessfully constructed. HilD is a kind of basic protein,and the pH value of buffer should be maintained at about 7. 0 to
maintain the stability of HilD protein during protein extraction. In addition,it is necessary to add 2% glycerin and 2% su-
crose for protection. hilA can stabilize HilD protein and facilitate crystal growth.  Conclusion The purified HilD pro-
tein was successfully obtained and proved to be biologically active. The complex crystal of HilD and hilA promoter DNA
was cultured. The culture of the complex laid a foundation for the structure analysis of HilD.
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CF R Zetr it Xhol g Y107 250 5190 b 81 A 7 & .
PCR KW R :ddH, O 34 pL. L FHFBI#4% 0.6 pl.
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T R s P K S O 1A T D IRl
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L NaCl,2% H . 2% FERE, pH 7.0 £ 47) B P K,
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T, B A 5 T VR AE 14 000 r/min 1Y %% 3 T 2.0 50
min, ¥ F3EE AT, RS 2 K, HEE buffer
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FE3 :hilA-5' ; CTCTATTGCAATGAGGCCAAG; T
W5l ¥ A hilA-3'. CAGGAACAGGATTAA
AATGTGG #HAT A 8 F ¥ 1 . X PCR ¥ 1 1%
1) B i W B K P UK 28 0 T 2R AT U0 IR Wi, AR A hilA
M3 F B, ¥ HilD & A M B2 0. 37 mg/mlL,
hilA DNA # B % 6 ng/ pL. B NRNARF A 2
pL hilA DNARIKIMA 0 pL.2 pL.4 pL 6 pL.8
pL 10 pL B HilD # H . {f ] CAB Buffer £ 5% 2 20
pL RN FE iR A BT 4 °C RV 10 min, f#H
EMSA Ji£.80 V 48 % ,150 min, i3 gel-Red F1% 5
H7 2 Y f8 R B2 2%

2.6 aaﬁ:%z‘%é\ﬁk hilA DNA FFH I W hi-
[A-5": GATATCATTATTTTGCAAAAAAATAT
AAAAATAAG; hilA-3'; CTTATTTTTATATTT
TTTTGCAAAATAATGATATC, % ¢ %) th %El IR/
FA M. ¥ hilA-5"F hilA-3' SR B FREA 1 s 1IRA .
95 °C 10 min, H#R R ZE = EIE i DNA Xﬂﬁ_ 5 H
f IR F & 17 HIilD,HIlD 5 hilA DNA &% &
REEFE . B4R :0. 08 M Sodium chloride. 0. 02
M Mangesium chloride hexahydrate,0. 04 M Sodium
cacodylate trihydrate pH 7. 0,40% V/V (+/-)-2-
Methyl-2, 4-pentanediol, 0. 012 M Spermine tetra-
hydrochloride,
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5| : MENVTFVSNSHQRPAADNLQKLKSLLTNTR
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DFDILEIPTQRLGALYALIPNEQQTKMAVPTEKA
QKIFYTPDFPARREVFEHLKTAFSCTKDTSKGCS
NCNNKSCIENEELIPYFLLFLLTAFLRLPESYEIIL
SSAQITLKERVYNIISSSPSRQWKLTDVADHIFMS
TSTLKRKLAEEGTSFSDIYLSARMNQAAKLLRIG
NHNVNAVALKCGYDSTSYFIQCFKKYFKTTPST
FIKMANH,

f# il Expasy-ProtParam tool M 3 % HilD it 47
AR, S5 B HilD 8 H 4K i 309 4~ % 3k 18 #4 BL
FHXT 4> F W A 35 ku, % HL L 8. 89, & — Bl Rl 1 R
F PR P O A o i pH. AR E R
By a3 62, KMEHAARE, HIDEHSH 8 1~F
ot 2 R A 7 A R B R
2 HilD EA Z LK

H SOPMA e 4 Wl X HilD 8 H it 11 — R &5
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VYNIISSSPSRQWKLTDVADHIFMSTSTLKRKLAEEGTSFSDIYLSARMNQAAKLLRIGNHNVNAVALKC
hheeee t tcccheeeeeet
GYDSTSYFIQCFKKYFKTTPSTFIKMANH

t hhhhhhhhh hhhhhct
Sequence length : 309
SOPMA :
Alpha helix (Hh) : 132 is 42.72%
310 helix (Gg) : 0 is 0.00%
Pi helix (1) : 0 is 0.00%
Beta bridge (Bb) : 0 is 0.00%
Extended strand (Ee) : 56 is 18.12%
Beta turn (Tt) :  19is  6.15%
Bend region (ss) ¢ 0 is 0.00%
Random coil (Cc) : 102 is 33.01%
Ambiguous states (?) : 0 is  0.00%
Other states 0 is  0.00%
i 1 il T [ ? [
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Fig. 1 Prediction of HilD protein secondary structure
by SOPMA online website
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PR B E AL R . o AL ORI AT e Ak, Pk B M
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UE0E . TE 35 ku A A R GR G (K 3, P 4
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F5 L 3RE HIID A (8 4,



tOE AR AW F RS 0230 H19BE M

Journal of Pathogen Biology Mar. 2024, Vol. 19,No. 3 o 273 -
o
S » ¢ =
; i Ga °
HilD : - 3 - e
£ s Q

M EHSTHRERE 1~7 HID EAWkERE 8 MHAEx®
3 AEBERERKREZENER test 547
M  Protein molecular weight standard 1-7  HilD recombinant
strain cloning 8 Negative control
Fig.3 Analysis of target protein test expressed by different

monoclonal strains

HilD

10 = . 4

M EASFREAE CE HAWBSMERLEN S &HA
BB LW F O BAERGW E BRI

4 Ni, T 4L 8 HilD B & SDS-PAGE 447

M  Protein molecular quality standard CE Recombinant bacte-
ria ultrasonic crushing total protein S Recombinant bacteria ultra-
sonic crushing supernatant F  Nickel column flow fluid E nickel
column protein eluent

Fig. 4 SDS-PAGE analysis of HilD protein purified by Ni2+ column
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Fig. 5 HilD EMSA experiment(A) PCR amplification of hilA
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Fig. 6 complex crystal of HilD and hilA promoter DNA
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