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iR FF %S H Bl (high mobility group box-1 protein, HMGB1) fEA—F
R E ARG S EA, AL SO S R, E NS DNA M
1 R AR B R S (4 FH o 40 i 52 20 40 S B30 SR ZE R L, HMGBI
S WA B A M SRR B AE N — A4 15 A 58 43 7 85 20 (Damage-associated molecular
patterns, DAMP) R i ib T faeiRAs, wIE AR R F1E LT MM ALUEE
MERGIE AR T RIEEEEH. BIENEGHESE, MEWBEEKETKE
&, Hilid 2 Mg REAEAE W KB IRIR . BRI SR H S HIEEAH
WFFR I, B2 I R LA T A B BB 1 i 51 R A R, 5 Buskb B 2 7= A 9
MBI TR, ARG R B AR T R B RS s A A AR
H, Bos e aii s 2505 54 S84 . AT FEE HMGBI1 £ EHESh Y I,
3 — LR 5T HMGB 1E N DAMP 73 T 7E B 8 56 R S i s E . DLTE SR e
TN R G TR AR F o 2T AR 2 A SR A3 (470 R 435 % (Sinopotamon
henanense) HMGBa 2[R Fr B, 8¥[8 38 | B8 ShHHMGBa 275 . KA1
SCH HMGB1 X8RI R H A Dy Re A R AE S R e B 48 2 Ge b (AR FH AT 7 gt —
WA, B E K Y HMGB1 75 X 85 B 38 A R FE 1 D) BE o (A i) R B2 4 @ 75 s
SR ALE T MR EE RS . BFARNARBE=AN1H:

1. R B, ShHMGBa ER KK, EESITMARFHER. B,
i i RACE PCR AR, 7[5 2R 8 ShHMGBa N5 4K Hk, o7
ShHMGBa F: K P31, Mk T Rk &, B SR 56 E & PCR £ A X
ShHMGBa 5:[R 43 A 5l AT 1 40l

2. MR R 4R ShHMGBa R RIX RS, FHitiTEA T2k DS Bl
AEBRTIERM R H B TR, 1 [ 5 RIA#AK pET-28a(+)-ShHMGBa,
FNRIEW G RONE RIS, JFRAEMETBEARALEEA. 25, PR
BEL ¥t I 56 R0 A ) S 56 %o i 75 8 R AT T BB AT

3. TR BRBS T EEERE ShHHMGBa KR IZEN, HHE rShHMGBa HH
TESHE RS T % 3% R F ShDorsal B, Wit =MRIRAEH: 14.5 mg/L (1/16
LCs0) « 29 mg/L (1/8 LCso) « 58 mg/L (1/4 LCso) CdCly, Fl—~%% A%} EZH (control),
TERR 2R 1dy 3d. 5d, HUEE. FRBRIRADIAZH SRS RNA JF R ¥ B cDNA, FiH]
SEI 9Ot 2 B PCR BRSNS ShHMGBa 3R 3R AT . R e maob iR, xf
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FRME 1 d 5 I gn p A R AR 2H 21 ) ShHMGBa 25 H € At AT il RIS, Mg
T rShHMGBa & E{F AL, R 1 ShDorsal g F 7E Il 48 i 1) 5E A7

BIRE&RWT:

L TR HR . ShHHMGBa 2 [H ¢DNA FFIREL. FFIE B MARHRERERE
B, R ShHMGBa 3K 734K 1016 bp, JFHEEHE 684 bp, 5'umAE4mA% X 69 bp
A 3 ARG IX 263 bp. FFSUHSAEg Y 277 NEHERR, 68 24 70 NMEIER A
I HMG & 78508, LR C i — A& & R L AR 2 R IR M e B 45 1 (Acidic
tail). 5 JLANVESTER (Penaeus vannamei) HMGBa I [5)J5 4 &% =14 75.74% . ShHHMGBa
TG RBMINEN—3, HIRSBEMNWEREN— KL ALrms RER,
ShHMGBa B:RIEAE R b R R B e =, RN R 3Rk B A I

2. R ShHMGBa [Fi%Rik. BAMAEINRER L. A E rShHMGBa
EHEKNLI N 26 KD, HAEHES %M 37°C. 200 rppm. 0.8 mM IPTG %5 9.0 h. 4ifh
WRYE G R HIREEN 7.6 mg/mL, H& His #r%5. 00 & 8, rShHMGBa & H £ 7=
WA AESE DNA LR, HXTUR. DNA Mg Gt of . (HIFA R & BEEMIE
TETES

3. B4R ShHMGBa 348 288 (11 N2 UL K 0 % 3% % K F ShDorsal IS .
AL S, ShHMGBa 2R 7S, FHERA G AR HRIEEHAH BRI, H=1H
ZUMELL, SRR R H 4 SO0 5 Foip 38 5Nz F i B2 bR, i I A A A A1 TR AR B 0K
£, ShHMGBa & [ 3= 22 A7 7F M40 B A R Rl 2 dm f iz A . FERR D Ab 3 1 d
J& 33 ShHMGBa & H 4% [ 4iu it ir. 5346, vES rShHMGBa &5 H T # ik
P 3 M 4H i ShDorsal 2 H AL, 58] SAHMGBa &5 H A ¥ Toll-Dorsal {55
T I

kA, JAEG IR, ShHMGBa: JEK;iA: Toll-Dorsal 2 Sl %, 48
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ABSTRACT

High mobility group protein B1 (HMGBI1), as a non histone chromosomal
binding protein, exhibits high conservatism during evolution and interacts with
DNA in the nucleus to regulate gene transcription. When cells are stimulated,
damaged, or necrotic from the outside, HMGBI1 secretes into the extracellular
environment as a damage-associated molecular patterns (DAMP) molecule to
alert cells to a dangerous state. It can play an important role as a
pro-inflammatory factor in the repair of invertebrate tissues and the innate
immune defense system. Cadmium, as a toxic heavy metal, accumulates in large
quantities in water along the food chain and accumulates in tissues such as the
liver, pancreas, gills, and muscles of crustaceans through various pathways, and
cannot be metabolized. Research has shown that cadmium can cause changes in
mitochondrial morphology, leading to oxidative stress, reduced energy
production, and affecting animal metabolism, even causing tissue damage and
cell apoptosis. It can also directly interact with immune cells, activating various
signaling pathways in immune cells. In order to enrich the research on HMGBI1
in invertebrates, further explore the activation role of HMGB as a DAMP
molecule in the innate immunity of Sinopotamon henanense, as well as its
warning and defense effects on the immune system under cadmium stress. Based
on the HMGBa gene fragment obtained by our research group in the early stage,
the complete SAHMGBa gene sequence of Sinopotamon henanense was cloned.
This thesis further investigates the response and protein function of HMGBI to
cadmium, as well as its role in the innate immune defense system, with the aim
of exploring the role of HMGBI in responding to cadmium stress.
Simultaneously providing new directions and targets for heavy metal pollution
and green aquaculture. The research content includes three aspects:

First, cloning, bioinformatics analysis, and tissue distribution of the
ShHMGBa gene in S. henanense.Firstly, by using RACE PCR technology, the
full-length ShHMGBa gene sequence of the crab was cloned; Secondly, the

ShHMGBa gene sequence was analyzed and a phylogenetic tree was constructed;
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Finally, real-time fluorescence quantitative PCR technology was used to detect
the tissue distribution of the StHMGBa gene.

Second,construct the prokaryotic expression system of S. henanense
ShHMGBa, and perform protein induction and purification, as well as
functional testing of the fusion protein. Using genetic engineering technology,
the prokaryotic expression vector pET-28a (+) - ShtHMGBa was constructed, and
successfully induced expression in the expression strain. The target protein was
purified using affinity chromatography technology. After that, the function of the
fusion protein was tested by gel block test and inhibition zone test.

Third, analyze the expression pattern of SAHMGBa in S. henanense
after cadmium exposure, and construct an rShHMGBa protein injection
model to detect the effect on the nuclear transcription factor ShDorsal.
Design three cadmium concentration groups: 14.5 mg/L (1/16 LCso), 29 mg/L
(1/8 LCs0), 58 mg/L (1/4 LCso) CdCl,, and a blank control group (control). After
cadmium exposure for 1 day, 3 days, and 5 days, extract total RNA from gill,
hepatopancreas, and intestinal tissues and invert it into cDNA. Use real-time
fluorescence quantitative PCR technology to detect the expression level of
ShHMGBa gene. Using immunofluorescence technology to detect the
localization of ShAHMGBa protein in blood cells and liver and pancreatic tissues
after 1 day of cadmium stress. Meanwhile, a rShHMGBa protein injection model
was constructed and the localization of ShDorsal protein in blood cells was
observed.

The research results are as follows:

1.0btaining cDNA sequence, sequence information, and gene expression
levels of ShHMGBa gene in different tissues of S. henanense. The ShHMGBa
gene sequence of the crab has a total length of 1016 bp, an open reading frame of
684 bp, a 5 'non coding region of 69 bp, and a 3' non coding region of 263 bp.
The open reading frame encodes 277 amino acids, including 2 HMG box domains
with approximately 70 amino acids, as well as an acidic tail structure rich in
aspartic acid and glutamic acid at the C-terminus. The highest homology with
HMGBa from Penaeus vannamei is 75.74%. The S. henanense ShHMGBa first
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forms a branch with invertebrates, and then forms a large branch with vertebrates.
The organizational distribution results showed that the SAHMGBa gene in the
crab had the highest expression level in the hepatopancreas, and the lowest
expression level in the muscle.

2.Prokaryotic expression, protein purification, and functional study of
ShHMGBa in S. henanense. The size of soluble rShHMGBa protein is about 26
KD, and the optimal induction conditions are 37 °C, 200 rpm, 0.8 mM IPTG
induction for 9.0 hours. The protein concentration after purification and
concentration is 7.6 mg/mL, and it contains His label. The detection found that
the rfShHMGBa protein delayed DNA migration in a dose-dependent manner and
had stronger binding activity to plasmid DNA. But it does not have direct
antibacterial activity.

3.The response of S. henanense ShHMGBa to cadmium exposure and its
effect on the nuclear transcription factor ShDorsal. After cadmium treatment,
the expression levels of SAHMGBa gene showed significant changes in gill,
hepatopancreatic, and intestinal tissues. Compared with the three tissues, gill and
hepatopancreatic tissues responded faster to cadmium stress, while intestinal
tissues showed slower response. Under normal physiological conditions, the
ShHMGBa protein is mainly localized in the nuclei of blood cells and liver and
pancreatic tissues. After 1 day of cadmium stress treatment, ShAHMGBa protein
shifted from the nucleus to the cytoplasm. In addition, injection of rfShHMGBa
protein into the crab body caused nuclear translocation of ShDorsal protein in
blood cells, indicating that ShHMGBa protein can activate the Toll Dorsal

signaling pathway.

Keywords: Sinopotamon henanense; ShHMGBa; Prokaryotic expression;

Toll-Dorsal signaling pathway; Cadmium
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1.1 $HAYHLA

1.1.1 =& M

5% (Cd) T 1817 4F H Friedrich Stromeyer 7£ 78 [ & 3, & B £ (ZnCOs3)
2R, R T HsES, FHREL N 0.1~0.2 ppm!. 1993 4, FHH
[ B e fE B MM (TARC) @ N I KB, ™ ENES RS2 —
Rl B NRPRA AR, mILFEELAME MK, JFH SR Z
FoE BT AT R AR R, KRR AT e S 2 B SRR R RE A R
B FLIRSE . R T R g AR

B FLAE 1955 R AAE H AR BE BEE D g R, X 12 R TS G IR
A 6E N 2 A ™ E S R OT. R 0 M RN AR AR R T B A T 0 R AR i
PR T4, 1B A 3 AT DL s b O BR ARG R AN R . 0, RS R S
5 & & 1 (metallothionein, MT) 45 &, FFFHIEAIRMNENI R, XKH T
-4 FH ELAE P TR AR R I R LB U R L) R I I e LR ROE T i
BCAAL BB, U S AN JH 10 . DNA #if5 . DNA B E R TR, BEE KR
ik CJi R 5 R PR ST AN A0 5 TR AR 2 D AN A R et E 3 B O 5 RE 4.

WEN—FEHESRE, AESREMBRMEEER, SR HLREMINGE,
M LA TE) 0 70 & A 1 O SR e R KRR AR T E R 2 5 5
TR BEMBRFROR R WREAAE, EEde b5 h R SR T
s 7 B AL E , T T BO4H M IE R 0 3 R B 4R Rk E AT ZH 24
() f B B L 2 — R AN R E Y Ca? BB N, RS AR
JI AN AR o A, DT AE 4 L 9 AR RO I R]aE o 1 i M A (ROS) 1 77 A
FVRHIR A B A0 2R 4 51 S A BN, B 3R i~ AR AN R AR B ol R, T
e Bk R E P R S A A B e SR A JRTE I e B S T (I Fe?t AN
Cu?") T F= A 5 ph 2R A =2 8 51 R 0 2 R4 40 1 SR A i T IR 2 1Y
i 5 R AT DUIE I 51 R T SR Ak N I 3E L T e L BRI e A R i 2 RS
S FE A, Frll 2 % B T kB (NF-kB) 1 22 2 5 3800 5 A B (MAPK) 18 1%,
H 5T RAEAR ISR BT BN 3, R, SRR 2 A R Th RE, L EE A
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R B8 HMGBa KN 5 [ MRS A J 0] 5 2 s A L E

T G S PRI P DA% 2 R P R R P G 2 v e L IR T R 4 T
b A0 AT LIS I A [F] AR 1 40 M T S B At T, AME R AT Rl
ZE AW A TR AR, 0 Fas Bc Ak (FasL) AR 38 36 K] 1 o (TNF-a) LA M2 FE T
5 f& Fas (CD95/APO1) Ml TNF 524K J3 sh 14, 55 —J7 1, %838 w] LAY i 48 i
T ANERE, WIERE T EA Bax FRIE, HIHIHMETEA Bel-2 1
FakUsl, sk, BERTH NN EM BB IERE —FN s THock, BN
TS AP R R R, TR ECE A E & e g . Cd iE
R RS MERER MEESCR 2RSS, AT B g M T3 R A U ER R I R U 170

1.1.2 @5k

(Cdye —FAHFNIELTERE, KIETRAMARESH. g
S 46 HHE B A0 A R BR B A € e T SR I 1 0 BASR R B 1R 4 R TR 3
IAEGr U8Y, KR AR A BRI BRI B, RO X P R el R AR AR AR
Yoo BRI, VF2RIE R EL TS Qe R AR SR A . TR A BANE SR )
M DX, X6 o A A R A ET EU Y. R AR BRI R, B
YA YEN . BEAER ' HEYE (@‘?ﬁﬂ(%?ﬁ]ﬂ'?) HARER,
SHEUERBE N B, AT TN I R G JE B Al 0 & 3 PNE P i
i 5295 G 1) B A K BL R 5215 G i) S A N BN
EAHERERZ, 1520 thed 60 FAURRKRE, FEWERREMA L0 26
pg/ R/NEIY BLAE, NRPHRBAZCHESR 4.63 ng/ R/IN. XY T HEMH
i 52 BR B2 N B 75% 03 2 50 AR 4R 5 N\ & 11 k2> T PR k08 [ 5K B R %
Al IR B R, S B0 K Ve s B O 3 R R TE SR D P R, K
Je i E KX TAE B, B 8RR A 2 — R U, B D IX S E 5K)  A
WHEAZ B ENEE, —RAFEMEN EERTZBAZEG Ty
W, PR A AR ) TS e 1 R IR, ER S A L2,
FEHE R, 2. K AN E s A EA R TR — R,
I B EE R A BORAE R, R S BN R AR R A, B AN N
SR 2 P A E Dh RE M SR A BUR . BRI, EEE I AR NI
wAt e iy iE W2 R AR R AN, RS AR B OE B R I I U A
W) R0 i B W0 AT RE R AN IR ) f R AR N2 AR AR SR B LN 2H 29 A AR R AR AR
B AL . A 5 [E FE B w4 B (Crassostrea gigas) 1, R 80 AN FE A
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Spee

B LR

(RSP S 4R M B N 0.59 1 pg/kg, 3% i T /K HRE AR 0 F 593K, 0.0021pg/LO,

1.1.3 $BXKEINEE

KA S S A R 22 Rl e, B HE SR B R R SRIERT N 2R Bl B A T A
MAFESE, UMM, @dENEM, KA AD NS H 750 R
FRBRER AN BB 5 2B FRESBANLEE (FIangr . RN —FF,
WAL RATREEMERBED IR WNNEBERMAERE, %15
Qe W) B e — A BRI R, R n) R AR F S SR BN B T S R —
TR RSRE RS . ARYE (2016-2020 FEAEERF KW HMA) , AERE
HINZ 4 IR R KaiMBE sk =R g m, HhhEZFEERE, L4
BRI L B 35%. 2] 2030 4, PEDK SOV IR FERREH O,
20 H R 89%. H AN [FI B KM H st D E, (Gt SN
B 45%7 F .

KA T, S@mRMEASIYMEEL, PRy Ot ZEEE) 7
R RN R E . —BORW, KZHHHFEERRAET TR
Jit i A0 i rh 290 MR R PR T R SR A R D AE T R O R I A AR AR 0
0 88 F T B T vy EL b R T K IR AR R e, LY R A A ]
REfE B NE R EAYE &£ & EBo 3,

Das %5 N R IV i CAustinogebia edulis) % #& T /5 ik B 45 J5 A 19 i | 200
CEWA, G AL AR M EERE R 4E K . SRR
R IR D L A AT DA S T A B R M PR AR Wu 88 R LS 18 1 4R
T FE AL, W R IR B (S, henanense) Ve 2 Fe J5 IF IR A b g KA T H 2 1
AN, PRI IEN b 4 X 5 2R = 5, J5 L 40 i
B3, Zhu 55 AW 5L T 88 2 B X WX E B (Scylla paramamosain) )50,
s T EERHN RN, Hlan )y R, XA RS B0EE A )6 R
5, DA T JBR i 40 i A A0 2 b A4 25 B9 AR AL, 1K AT g 3 BUk 2D 8 B AR I i
FEN P HT A BY . SRR S gl AN oy kAR, W] REHG N AL N, 4
PR TS, LA ge AR . Wl Bz AN 21 AR AR B
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R B8 HMGBa KN 5 [ MRS A J 0] 5 2 s A L E

12 SiEBERER 1 HXMR

1.2.1 HMGBI1 4> F45 T aE4H1E

EiE# K% H Bl (high mobility group box-1 protein, HMGB1) & —
B Em R AR H E AR R g G A, DR TR ST T e A B
HL Pk O A% 2R M 45 44 50,

AR N Je 5 50 F RS DNA S50 145 8 D) e d B 7, HMG & E 8 4
NEABHEBE: HMGA. HMGB 1 HMGN. HMGA X EREAR & H — 4
AT-hook, X7~ DNA &&EF, AEHFEE S AT HXE. ML T,
HMGB F & & A-box 1 B-box g7, HMGN R & FH % /M4 & 45 1)
I (NBD) . HMGB H H{E K £ gl b w4772 H &+ %, 7L DNA
g5 H TGP 51 53 1t B0l HMGB 43 - 78 5 HE 3 ) A TG 6 A ) 4 v 3 e A7 £ 57
381, i F ¥ HMGB HE H H ai & WA sk i : HMGB1. HMGB2. HMGB3
A —ANH R HMGB4 . fEIX S8R 7 1, HMGB1-3 B # A & B HMG £ (RN
A-box A1 B-box) 4L, AW IEHE W, HAMRME C maitgiE, 1M HMGB4 6t
TIRME C i B EE0o- 401, ML E, Abox & 1 ANWAE T, 1 B-box &
A2 AW T

N HMGB1 H HH 215 MR LR R A L, T2 A [F YR DNA 45 &35,
DL e A7 R C s R PR R 142 430, v, C g IR P JRE 0 2 ik TR Bk Bk X HMGBL
0 B 3 R % 2 OC B B R 44, HMGBI 18 C 3 BR P &5 44 35 s w] fF g 4%
SO IR 71451, T 4% 4R 3 HMGB1 1) B-box 1] 7E 41 ffg 4h il i i SR R 5 5,
M A-box A i S5 HULIE M), HMGBI1 £ R R B &M FESRENE, &
FEAHA) . 4P f2s, FSEIE . SLR RN REMO. 471,

HMGBI1 fE4 itz K& H %15, 75 DNA &l ¥ 3. B E M/
PR e R FEAE ST, e A7 A T 20 B RN 4R kAR DL G I R T, I T
Bl B Bl 45 B A0 P AR BA R 40T, BT HMGB 3@ i 36 i B W . 40 20
P LRR AR S 5 R REBY, gHfE ) HMGB1, FZIhRE
WA N R, SRR S . 412 HMGB1 1 Sy — B i 2 453 43 4 ¢
7T B (DAMP), 4 HMGBI1 1E 40 fg 58 T2 ik 72 A 8 30 B8 B8 3 3 45 308 31 41 Al
SRIABERS, HMGBI1 318 7 — N &4, fERN— DRI RAEN L, 48
FEE T T e R R EBARENE S Y. HMGB1 & H £ A Wik
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iR

ARG, IR B . I E A A A S A E AL
A wksE,  HAEA R AR BN A AN [F] 0 A9 2 2O o

1.2.2 HMGBI1 43iih S BN &

HMGB1 i & A T4 Ml % N, 3X 52 B O BH I A BURE I8 7% € A2 (5 5 (NLS) ,
NLS1 (5% 3 28-44) 1 NLS2 (5% %= 179-185) . NLSI 5 NLS2 f) % Z Btk f1 2
B Ak 5 20 HMGB1 21 B M 40 i k% 21 48 Jfa 57 1) Pk 28 #2052 . HMGBI1 1) 2 5T 5
(OACINEER R R = RO DN A G A S 2 R AN e S AN 74 g R L
b o IX A U 3 I 4 I T BE AR I K HMGB1 M 41 i 2 36 31 41 i 48 38 85 . 76 4
A R A0 B A B ) C A W5 B HMGB1 ) # £ B 46530

HMGB1 H ] = AR IR vk 2 (N E E B Cys106. Cys45 1 Cys23)
FE AL LR T A R S AL . C23 AT C45 W] LATE iy TR R AR, C106
Or K530 JE 30 £ S BY . HMGBI 1 = Fh & A ik J5 T 204 7 2 58 42 30 Ji A3
HMGBI (fully reduced HMGB,fr-HMGB1) , — fiii # % HMGBI (disulfide
HMGBI1,ds-HMGB1) # 5 & % f & HMGBI (fully oxidized
HMGB1,0x-HMGB1) , ‘Bl MR C 1A FPRE ™= £ 1551 Gy 41 i s i
EMEA (ROS) BT LA AL 40 i 4 HMGB1, 77/E ds-HMGB156), Ds-HMGBI1
e ME— FLA R 28 40 B DR R RR PR I S A A o Ji S R A R R S A A 2 [R] R AT
B R P, 1M ox-HMGBI1 & AR 84k, H %G 1% . Ds-HMGBI 7£
fr-HMGB1 A LN 52 . eI 5 Toll #5214k (TLR) 2 Ml 4 254, W&
FAKZ 4T R AT R I A6 RE A A D 40 i BT A AL ] 5 B, HMGBI |
BTHGHE S0 N ROS [T ik, iX 48 ROS #2J5 T 2k ki 7k 5 it NOX 5% i i i 7%
FEAEBTI, ROS M7= 4 345 (Ca) i 8, 1F 1 BOE 85 I MG , W0 & B T
C (PKC) F1 45 4% Mt P 2 (3 34l IV (CaMKIV) . X Ee i 5 5 8% )5 1& 1, W
HMGB1 ¥ i B2 10 ¥4 B W 40 il 2 52 T I8 2 4 (LPS) & 5 B4 g N 7~ A4 i 4 4k
2, MM FE Cysd5 Fl Cys23 Z[AITE R4 T W w08, X F 5 HMGBI
M0 A e ¥ B Am R o, BE S R 20y WA B4

B 7N AN B B S A5 i A 05 12 HE HMGBI (20 Wk 4k, %R (38 al BAE 3h
i IR BE 40 B P EH R S R EPY). HMGB1 He 41 8 A 4 =2 76 ¥R 38 1 3E 7
TRk R ORI, AN D Xy A AN B AR TR R AR BB, SR, B )
WHILR B, EWRAH M. e 4 S A R R O Tl AR b 2 B HMGB1Y, F
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R B8 HMGBa KN 5 [ MRS A J 0] 5 2 s A L E

SE b RBP4 B RS I HMGB Y U T 48 i B 50K HMGB1 S 48 5E R A2 3 1F
LR = /N L

1.2.3 HMGB1 585 {EA

HMGB1 £ —F/ iz RiEMxED, SHEA HI —F/, S5&%/EE GE
B2 k) DNA X I AH BAE FH 5% M 5 5% R 45002 031, HMGB S 1 BT 5 & 1 #06)
HA & Mgt ) 5 8 1) DNA X I8CE A 95 15 (10 5% R0 3 Rk £ 1% , 1 40 4H DNA .
LR 2E X, DL K BB R X BE W 24104 651, HMGBI 38 5 DNA 25 & Al i i
B[R ¥ 5. DNA 5 ffil. DNABE . R R A F AL 8. X %R UEL T
HMGBI1 fE40 i #% 2 A T2 1) DNA fERDhRe, A iR, &
W5 At 41 e ¥ DAMP 4 T [ BE i .

% HMGBI1 1E v DNA 45 & f S il 35K 7, 7E7F %2 DNA H i o
fEAH . HMGBI1 it B8 & % %5 ifff DNA, {2t DNA 5 p53. NF«kB. I8 [i Bz 2 1k
FEM KRR T 4EH, H NN N F F (transcription factor, TF) 5 DNA
[ 46 B AE F o] e 2l ot Y B — A (Al 2 & & TF-DNA-HMGBI1 k&A1), %
HEEEMIERES 7 HAM A a0 E A AR, ERERNE, RiEZ
Fi7, DNA-HMGB1 # B /E H it 72 o DNA U e A& & 114 il A 2 7 s N
THEMES. AF TF 5 HMGB1 EEMEERH A &S B XA T 5 DNA
gh A o E MR P B SRR R SOBOTE 1) 2 T ML AN I 2

PR, ¥4 5 A HI A1 HMGB1/2 A 5 DNA 45 &8, G AT 3%
Ff TR, wIERMAEA HI A5 DNA MBI EFAH E/ERH, &5 7
HL 1 HMGB1 1) C i 45 A4 38 AH B A I L001, R TR 1 77 0 10 x i 26 55 5 4 sk
17578, #7817 H LA DNA 40 T8 B0 2 4E 0 S5 8 (T i, 3X 28 25 1 A A
it DNA-& A i, 1 Hod o & G 6 -8 B 5AE B ke g o701, Ak,
HMGB1 ¥ 2 AE A3 b i @ sl A g E AR, AR EN, ZEAMN
C uify BB 30 7T YR 9 1% 25 1 1) DNA &5 A G 17, R 1 R 30 1t B 2k Bl 2k v 5 B0
A~ HMG 45 #35 [F If 5 DNA 454, miE®E XA —> HMG 4514182 5 DNA-
HEHE S ETY. HMGB1 R [/ B AR JEIRRIE T, 528 7 48 A%
HMGB1 7E 4 ¢ A4 dm rhok S /E U



1.2.4 HMGB1 E#ifafEx 5 FER

2 i 32 30 W] R T B 005 B T R AR RO BR AR, AR E R A BUE N
WEAE Sy T, BRONE ik 2% 54 455 A0 58 2 7 B 2 (Damage-associated molecular
patterns, DAMP) , ULk i f& (5 175 S 10 40 i B2 30 (E 5 72 73, DAMP @ % /715 T
MM, NS RAEENIEN, (55491005 2 Mg, e
TS 20 P A 4% A I i3E 28 0 . T 5 B DAMP B A 21 g 82 S0 A, 3% 22 A B (6]
i FRAE) A (FR . BE )« AR G/ ) UG O 25 . 408
JRABY)) BRI Z 74 70,

LB A EE 1 (HMGBI) 5 — ff g 8 (4 % 82 5 A1 DAMP 7 1, T 1973
SR, /N AR R RR e 0 5 b A3 B R TS, e TR R A I RE R B E 4
255, B AR N 5 A5 5 I B e e 3 RIE, 1R BER) DAMP #&21EH . 4
n, 75 e A AT T g B dL T i nT 38 R DSP 4R — > DAMP {5 5,
ful R M R R S AU WM R E 1 (DSPL), #FR N E L DAMP
T, REMY EITBEER Bl R, 1E 0 AR R AR R R —
A~ DAMP BT, - 30E Duox £ H S I (dedes albopictus) 716 W 7= £ ROS,
TE B H 38 S 2 B2 R 4% E AR U8,

1.2.5 HMGB1 EH®EFINEE

HMGB 1 5 H 28U AT B 1E D942 & IR 7 12 55 ME 3h ¥ A1 6 5 #E 3 7 1 56 R
T RGhEE E R EENAIEH . HMGBI1 1E TG B A% 40 M b &5 DL 42 013
e, XAV ERKEREE ., Yanai % K I HMGB 1 A 78 1 7 3 ¥ 56 K e %
Btk g kI EEAEM, WM AA e E R ERU?. Hyong Woo
Choi &8 B XIEH] T HMGB £ %) 56 K % % 7 {F 3 DAMP [ Zh g, XA & A
R WK G R BRI AR, AW H, Chen %5 5 K AE FL 4NV XT 4R
(Litopenaeus vannamei) 1 50 [ 13 2] 7 B> HMGB [F] Y5 £ K, H 72 3 P25 &5
J#% B (white spot syndrome virus, WSSV) &4t 5 A N %, 7~ HMGB ZX % Al fg
TE TG ME BN W) 2 R S 2 4% B L T e 81,

WZ %Mk, 1 CXCR4. EHHEERH. BH3ER . TIM-3 f1 CD24, @il ¥ AL
ZEAEAY S HMGB1 45 482, CXCR4 & G HEAMEB A KR, HE
A& CXCL12, HMGB1 5 CXCL12 4 & 5 i 2 &It 5 CXCR4 &
G, BRRAIEMB R HRFEEE ., EORELS B 7L REEILN S

7



R B8 HMGBa KN 5 [ MRS A J 0] 5 2 s A L E

G EER. HMGBl 5HRMFERK4E & &2 H RAGE i 3. BE5 R 2
FE B gn i S e b e R BEAE FRORG BT 22 B, 50002 Mac-1, — 25 RAE0
SEMAMpPES R, LY HMGBI JF PEBY,

HAHEWFLEY, TLR2. TLR4 1 TLRY & HMGBI {1524k . Toll ¥ %2
f& (Toll-like receptors, TLRs) A] LLH 7l & Ff f& [ 15 5, 1 DAMP 75 A& AH 5%
7 F 5 (pathogen associated molecular pattern,PAMP) , M Ifij fi & %1 %} 95 J5i 4
[f) 4 P Jx Bi[85- 861, HMGB1 5 TLR2. TLR4 #1 TLR9 4 &, s #% K T+
-kB (NF-«xB) {5 516 3, BBOEBLE T Mfe R4 MK 7. HMGBI1 it 45 & Toll
FE3Z 4K (TLR) 4 51 K R %E Je BLE71,

1.3 SiIBERER | ELEHENIARIRK

HMGBI & —f R A WE e ERE S, BEAEMMI ST E N —A4
DAMP 7p 7 & S A AL T KRS, RS R A A A fa i, £ 8 HESD
WAEKKE MG R BZEDE RS RIEEZEH.

R W (Drosophila melanogaster) ] HMGB1 [F] 54 DmDSP1 4 3 H %
Pe N, AR R B I B S A B TR B E & — > DAMP 73 1. i% DAMP
5 5 AT PLA2 B 82K e, 5 3 2R W 1K 40 i A0 A4 V0 g B T8
AaHMGB1 # % 2 N 1R NI (Aedes aegypti) WIIEERIZ IR TH, HHELS
DNA [0 T AE 38 5 7 5 R 7 Rell A 3& ¥, 25 Toll AH ¢ i & Ik (1) 3% 5 1891,
HMGBI1 7= B fLE W (Chlamys farreri) WG R%E R G F R KCEBIEM, AHFH
PAMPs HI| 3 J5 , H 75 If 40 fg 5 () mRNA 3Rk 7K P 35 2 9026 & 5 BRAK B & %
aift 5 1) CEHMGB 1 H 4 & [ HH DNA 45 & f¢ J7 A% RE 1 it TNF-of) i
M 1381

Hsesh ¥, KARTE =P 7 8 (Portunus trituberculatus) v FE1S 2| T
PtHMGBa A PtHMGBb S (K, HLAE LA B J5 AR AN K0 IR o k4 B 22
ER PO, ghah, P0EE K I WSSV K U 1 H A % Xt iF (Marsupenaeus
Jjaponicus) , HAK N K MjDorsal £ H < £ MjJHMGB1 1 MjTool6 3 {4 f] #H B
ER TRz RS, Mm-S Piw kRS, 6 WSSV i & #I01, iX 3L 5
HMGB1 & H i i 0% Toll 15 5 18 B8 7£ H 52 3 ) DNA J5 B Jk e b k4% = 2L 4E
DO,



Spee

B LR

A4h, £ Cd DOX Bk UV % i 51 &2 1) K W (Musca domestica Linnaeus)
G AN T, 2R E LK Y R HMG & B K5 R &R iR s B A
(mitochondrial transcription factor A, TFAM) 1R 1x, K B H7E 4E £ b ik Ji
PR EE R OCEZENAEN . HILA W, HMGB K & BN 75 78 4E 7 JC 5 HE 30
W AL Y- 187 R0 2 R e R BT 10 R G v R P EE EE T e 02

1.4 KiEXHARBEXFMARAR

1.4.1 SimBNX

BT Ea sk, MEXAREMA LRI R H RN, K&
PR TR B A, JUHAEKGRE S, REFHSESENHEN, WKEED
AN 2 H 2 1 B A Bk R0 B US) TAE K AR R b, 5 SRR AR B ) A
b, WKz OLHZBEE) E&E WPl A HRIR . g E (S
henanense) | 2 4rAn TEHRE B (hvh. wdb. WAL EM AR AKF, IR
Wi ig, ARG ERELED. Fik, 2MAKERREEMESEHRR
IS EN R GE TR Y S

EIERREA L MO — Mz REFWAEHZED, EERFENART
P, U 5 5 DR A i O T R 9 B B O, (H 24 4T i 32 31 Ah YR RO, HMGBI
SBIRBI MM, K% DAMP o FAEH, fERRRFE FETLEMDY LR &
P B A R G b R A AR RS 80000 RPN B LRI, H AN IR Z WSSV
J& Y J5 , MjHMGBa 5 H 78 i 4h &% ¥ DAMP 2 T I 6 , i i Toll6-Dorsal-AMPs
W B A ] WSSV O, X F B HMGB1 & H i 1 0 Toll 13 5 38 B 76 H1 5%
W) R G E  R A EEAE . DL I 5T AR & HMGB1 & [ 6 4i g A0 2
fit) 7 255 (81, 90,931 A Sz iy ] 2 4 of HMGB1 25 [ 6 B 4 @ Wl 1 B 2% . B B 7
TR IR B b T 49 3] 7 Shtolll 1 Shtoll3 2K, FFRM & Cd BFEDY., Ui
£ ] i IR R P ST B2 15 B T ShDorsal 2R [, I 78 4R A1 RE K S BR  BE BE
ri R T A AL LS, HiE it Toll-Dorsal {5 5 38 B B 42 1 % Ii 1 AL 10
FikOs),

PRk, ZEFLLERE, RATEER T i pE R B SL Y, wHEART
ShHMGBa 2R 7 5 &4, W T HAELR R BRI ARG T ThEe. FHRAT
E4R BT T, HMGB1 7E VA B 4605 8% b (1 B 2% B 2 DL R AR R AL, AT B
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R B, HMGBa [N 5 [ MIZRIE AL A SO0 5 2 e 1O N F 7T

& (W7 HMGBI fE e sh W) e R B i E A, LR W 52 s 58 K 4
REFI R G, B 75 R HMGBI1 75 MW ek i R ¥ Thee, £ &
HMGBI AT AHESI VIR WT 7T, (A I O B < J i e N 2 ¢ 77 B 52 BT 1
77 15 FHEEFR o

1.42 MiIxANAE

(1) VR HEIZE ShHMGBa $:1K cDNA 78K il G o TR 0 A th
LA AT

(2) 4% 5 ShHMGBa fila S H B R RIS 2Bt L DIRemft 7t s

(3) SR IE XA F R 8 ShHMGBa [WEIE . LA A1 A & ShHMGBa % %
#3536 [X-F ShDorsal A2

143 i/ R

IS

A : L ‘
BEIMGBETRE, SEEF EENIMGBERFRAR EEOMGBIZRA. BAIR
FIENER RS ITRER ST ThEES T VEFBI IR
L L J { ¥ Y Y Y I Y L] Y Y ! L Li
_ || & D
= = 42 * E : z
AHIEIHIEIREIEINIE amep | 2] @] &
% 5 |l ® B | & |||l = nRNa || BB || B
Bl 5|8 g B B4 |& Tum || E||E||B
Slw|2lwl|2] 82| =" w2
# # & # B || e £
| \ I | |

IR RENMGBE R IR IRIAE R 3 tR Z EERIR E 5%

B1-1 AFERIALSTER

Fig. 1-1 Research plan for this thesis
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5 E R REEE ShHMGBa SER VSR . AEVE B A i AL 2R

FTE AL ER%E ShHMGBa ERWTRE., £¥{EEFE o0
HORIRFER

BWE: LIRS (Sinopotamon henanense) NFTEL, iHid RACE PCR FlSZH} %
J5E B PCR B, WHA R IR % ShHMGBa 3 N 7 51| 4 K AN 40 23 00 A i HEAT T 1F
T, AT T EME BN R IR, ShHMGBa %[ ¢DNA J7%13£ 1016 bp,
£, FT TR 52 HE(ORF) 684 bp, 53 JEZW G X (5'UTR) 69 bp 1 3" dE4w 5 X (3'UTR)
263 bp. H:H ORF X 4wt 277 MR EME, HEEH T8 25.96 KD 1 EIR S 5
7.15. HEASHES T, HES 24 70 MR AT HMG &4, 50008
f T 15-87 ALff) A BN T 112-182 A2 B &, W NEE5 M8 TR R AHEL, BLA C
o — MR 1 B IR 45 M (Acidic tail). 2R T 2 LT 5 FLGNIEXTHR (Penaeus vannamei)
HMGBa [ RV =N 75.74% . RGEHAGHHT K, T 4% % ShHMGBa & H
ST HIEMEENMIIRAN 3, BEREGRRBE BN RN — KL HL s
RN, ShHMGBa FRFEAE I GRS i, LA RIS B R k. AR
NFEE HMGBI1 Wi F . #t—25 T HMGBI1 JERAER R R B3Rk 2 44t 17
WA

SR TR IR S, ShHMGBa 3£ ; RACE PCR: 414V

EOEHRIRE A Bl & —Fhiil B R AR R A R kg S E, HAEE
BHESH AN TC B MESH A b 3 A7 AE 738, HMGB1 2K [ H %/ [5) DNA 25 4738 A-box
A1 B-box LA 47 HLI) C uif B PR 2 A4 142 431, HMGBI fE 40 A% vh oK & B it 5
ik, 7E DNA S, #3% . SR/ METRE PRI W, BAEfRAS R BA
RFE TR AT 55, AETE MR B FE (5 5 B R e e gk 20, /E N R BE ) DAMP #2fE
. HMGBI & B {E L EHESI VAT IRIR G H A m Rk, S5 TE SR Fuk
Bt R 45, K A% DAMP 43-1-1'E F BB ) 20 1 A 75 A K181 931, AR S8 81 RACE
PCR BiAR M 7725 A3 8] T HMGBI B[RRI j IR I R R P o 4K, JF
I S 9O E B PCR 3 AR A AR BT R, NG SRk MR IE
ShHMGBa HH, X HMGBI1 fEH 528)4) i 8 5 ThRe bt 78 25 € PR ARl

11



R B, HMGBa KN 5 [ MR A J 0] 5 22 s A ML BE

2.1 RERE

2.1.1 LR}
2.1.1.1 SEI&Th4

SEIS B F R B (Sinopotamon henanense) (LA R fRIFRIREE) T H <75 5
KR BEARSEAE SRR EYNFR—F, ARE. ZJRBNKESFE ARG RSE, H
SPOCIEE W], KR 2042°C, B H AR —K, SETAMMR L EEH, SEERHT— RiF Ik
M. SCERI O /MEIL GRS 4.040.3cm)  H 58 555 IR A4

2.1.1.2 EFELIRF

Es Taq figIl H HEuittZe, KOD Bghl A ARSI EVIRHA IR A7), AxyPrep DNA
Gel Extraction Kit /i 5 Axygen 2vn], EA7 FHABEMIGK LR H H E E 24 BE
FR 2> ], PrimeScript RT reagent Kit with gDNA Eraser, SMARTer® RACE 5°/3” Kit User
Manual. DNA Ligation Kit Ver.2.1. TB Green® Premix Ex Taq™ II. T-Vector pMD™19
BRI H Takara, DHS5032 W H &G EM AR A

2.1.13 FELISE

HAVERIEIR ™ H Amerex A F], FE[H.

EBIRE R G HiE SR EA R AF], b, %5 : FluroChem HD2.

THIFERAGHENTBRELELYRERER AR, B, M5,
JXF-STPRP-CL-48.

S SO E ' PCR U™ H ABI AF], %HE, A5 ABI750.

AURE L 28 i PCR 4 384 & 73 6 BETHEY 5 43 71N : Centrifuge 5424R
ThermoMixer C. Mastercycler nexus GSX1. BioSpectrometer, 337> H Eppendorf 23 &,
fEE.

2.1.1.4 5|4

T H)5256 51 #93 H Primer Premier 5 3XAF%2iE, 106 A LAY TR (R
et BB A F 5ER, A BARE B L& 2-1:

12



5 E R REEE ShHMGBa SER VSR . AEVE B A i AL 2R

% 2-1 PCR 3% A7)

Tab. 2-1 The sequence of primers

43 1. RF
B4R SIFAIG — 3) w0 OWKE
(bp)
ShHMGBa-Fw CCCGTCAATGTTCGGAGCG S 1000
ShHMGBa-Rw CAGGAGCCACGCCGTTTTC
ShHMGBa-5'-1 CCACAGAGAAGTCGGGGTTAGCAGCG o\ o
ShHMGBa-5'-2 TCGCCCACAGAGAAGTCGGGGTTAGC
SHHMGBa-3-1  GGACAAGGAACGCTACAACTCCCAGACC o o
ShHMGBa-32  ACAAGGAACGCTACAACTCCCAGACCCA
ShHMGBaVerFw1 AGTTTGAGTGCCTCCTGC
ShHMGBaVerRv1 AGTACATGGTTCTGATACATTGTTG P 883bp
ShHMGBaVerFw?2 GGAGTGTGCGAGAGTGG 240
ShHMGBaVerRv2 ~ CATTCAGTACATGGTTCTGATACATTGT
ShHMGBaRTFw GGAACGCTACAACTCCCAGAC
ShHMGBaRTRy GCGTAGTAGAAGAAGGCGGATAGA aPCR 1476p

2.12 S HE
2.1.2.1 AIFAIEREE 2 RNA I2ELS £ —4E cDNA X EHE

1) H RNA $#2H
MBI Trizol VAIRBUR #4141 RNA, #/EWF:
(1) BUREEFFIEIRAZ T8 1 mL RNAiso Plus FIE 0, WINBEER, 141145
AL, TE-20°C, £JH 180s*2 K.
(2) SRR E, K EHE 5Smin, T 4°C, 12000 g, B0 5 min 5B ETE.
(31200 mL &5 T BIEWEH, imiedky 30s 2L A, i E 5 min, T 4°C,
12000 g, 0> 15 min J5 B FE KA
(4) IMANFHEE, -20°Ci#E 30 min, T 4°C, 12000 g, B UUEETTIE.
(5) I 75% -G BRITTE, 4°C, 7500 g, 50> 5 min WEETTE, BE K.
(6) i RETM )G, 20 uL DEPC 7K, F 55°C4:J@#sin#k 10 min ¥ fRUT
V€S, UK¥ 20 min.
TR 23 PG VI 52 J RNA YR, 1 %35 i i 58 8 F ok I T S B, RNA Jofi
2) RACE-ready cDNA 4%
(1EL 0.2 mL JEff PCR &, 73 0N DTT.ANTPs Fl% 55 & ZZ I 0.5 pl.
1.0 uL F14.0 uL, JRAIEH.

13



R B, HMGBa KN 5 [ MR A J 0] 5 22 s A ML BE

(2) 53 H— 0.2 mL JGBg PCR &, 737N 5'8( 3'CDS Primer A Johg/K
& RNA % 1.0 uL 6.0 uL M1 5.0 uL V25, 72°CHEE 3 min, 42°CHH¥E 2 min.

) B E TR, B 5 RNase Inhibitor /1 SMARTScribe Reverse
Transcriptase £ 0.5 uL 1 2.0 uL. 42°C## & 1.5h, 70°CHFH 10 min, 73R A7T
-80°C.

2.1.22 RACE PCR X 5BV EREBMH E&

(1) RIEATIAIRIS IR 8 HMGBa SR B, Wit 514, W& 2-4.

(2) LASE—%E cDNA MR, S KOD k475 —% PCR, H(— 0.2 mL JoHF
PCR &, 43Jl/MA 5'8( 3'RACE ¢cDNA. JCl§/K. UPM. dNTP. KOD #§. Fr55tE5]
Y1 KOD BZE 73 5 0.4 uL. 2.8 uL+ 2 pLy 4 pL. 0.4 pL. 0.4 uL F1 10 pL. V&
5], BSOJETHN PCR AU M .

(3) A NMMNFEFN: 94°C, 2min; 98°C, 10s; 68°C—63°C, 30s; 68°C, 2
min (6 ™MEFH) 5 98°C, 10s; 63°C, 30s; 68°C, 2 min (35 NMEI) 5 68°C, 5 min,
4°CLRAF o

(4) BL—56724, Fke)a /e NIEY), Fl Es Taq BEE4758 %6 PCR, Bl— 0.2 mL
ol PCR %, 70NN —%7=¥). Bs Taq B $¢ 551519 NUP. JCEE/K 55 0.4 uL.
0.4 uL. 10 puL. 0.4 uL F1 8.8 uL, ¥BZE), B0 JEHN PCR AU .

(5) VB MNFEFHN: 94°C, 2 min; 94°C, 30s; 60°C, 30s; 72°C, 2 min (35
AMEF) 5 72°C, 3 min, 4CHELF.

RN ERG, #13EH) PCR P4 1%E IRFERER ik o B 46 e, B UG &
SRkl 25 R

2.1.2.3 PCR FE4RERRE [EIU

{5 i} AxyPrep DNA Gel Extraction Kit Xf 44t [a]4i H (3E A Fr B, #AEa .

(D Y& BEEE R BER, DI, FRE (—ANBERARD , I\ DE-A &
W3 ARFEEREAD , 75°CE R IR ERL

(2) A DE-B ¥ (1.5 fEEREHED R R, BEHISE, 12000xg, B0
1 min, FFIEMR-

(3) B 500uLBuffer W1, 12000xg, 25> 1 min, FFIEWR.

(4) A 700uL Buffer W2, 12000xg, 250> 30s, FEUEWR.

(5) EEDIER (4) —k
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(6) ZHI%E, 12000xg, 2.0 1 min.
(7) Rl & 2 S OE R, fEH&EE BRI 15 pL ddH0, & 1 min,
12000xg, &5 1 min, 152 H IR B DNA E

2.12.4 ERFNAERSEL

(1) F|H DNA Ligation Kit Ver.2.1 ¥ H i ZE 5l DNA J Bt T-Vector pMD™19
Ak, HL 0.2 mL T PCR &, 510N Solution I K. DNA AR 19T % A4 5%
50uL. 4.8 uL f1 0.2 uL, B, B0JE 4CiliiEs.

(2) HL 2.5 uL EEF“YIINN 25 L Bz 54, BRBeRs, K g
30 min J5, KGR 42°CHGR 90 s, s H/NOEEFE A UK I, UK 2 min.

(3) I 250 uL LB #ifRI%IRE, 37°C, 150 tpm, 7% 60 min,

(4) BUE R Pk m LB AR 75, I 100 pL W, 53R, 37°Cil R .

2.1.2.5 BmiEHEVSE & PCR

(D BOSEEE TP, PR — % T3, 37°C, 200 rpm, $55%.

(2) BB RIEN, MI3ENGIY, AT PCR, ONAKR & ML A
2,122 B9 (4) F1 (5) .

(3) JRFTERMSE, FH BRR BRI B Pk, 2 B ) R B B vk
TP 45 385 NCBI 7528 1. & Blast #ET LLX

2.1.2.6 SAFg1ERRE ShHMGBa EE LK IEIF

(D NP2 B B Btz RRIEReKFH, S 2KEIEs Y
W 2-4.

(2) H 2xEasy Taq DNA &, DUREE IR cDNA SCPE B, #E4T PCR
SN, PCR JRMNAR R MAEPIAE 2.1.2.2 B3R (4) F1 (5) .

(3) RMEEHE, PCR I 1%IREHEEEIR LUK BEAT 70 B 4, B UE &
GRS SR . F B AR . M B LA AR . IR BT VR T
2.1.2.7 StHMGBa EREFFEMMERFE S

1T DNA MAN 6.0 #3545 202 88 ShHMGBa 25514, FIFH NCBI [#
ORF Finder T REXT 4> K- B80E 1E 5 (1Y) ShHHMGBa 3R 34T H % 5 32 HE CORF) Fil,
JFHIH SMART (Chttp://smart.embl.de) 73 #r&5H938, ¥ ShHMGBa F:[F ORF [X ##li%

5= S5 7/ C LS = G = IV - D= 7 - S
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(http://www.novopro.cn/tools/protein_iep.html) TH& & A/ T EMONEH L, 2
J& 1747 HMGB & H 225 7 ZIEAS [F P50 (8 #EAT 2 51 EE IR A Bk, st oy
Clustal Omega  Chttp://www.ebi.ac.uk/Tools/msa/clustalo/ ) , & [ Jii = 4 25 #4 >R HX
SWISS-MODEL  (https://swissmodel.expasy.org/) Fiill, FRGi Kk B HAM (N-J tree)
P2z MEGA 7.0 8AF3E4T, BARill 1000 Y. 78100 Ao B 380 ) HoAd A e
H|¥)K B Gene Bank, /7415 W% 2-2.

& 22 EfE &F AT R LARR GenBank EHMF

Tab. 2-2 Species names and GenBank registration numbers used in bioinformatics analysis

Vb 2 FR =4 M5 (GenBank)
N Homo sapiens CAG33144.1
N R Mus musculus AAT10668.1
JFE XS Gallus gallus NP 990233.1
ey IOl Xenopus tropicalis NP _989226.1
L Danio rerio AAH67193.1
| fif i Lampetra fluviatilis CAA67363.1
S 2 1 Hyalella azteca XP_018014074.1
KEIR Trinorchestia longiramus KAF2357080.1
[ZEJERSED Penaeus vannamei ADQ43366.1
R T Portunus trituberculatus ATL75652.1

2.1.2.8 AL 2B R 4HLH cDNA EiRHIE

D FEHLIEEL 16 RiEik HIRK AR R, DRI S, BUH 2L, SR H0E RNA,
EAEBIRVEN 2.1.2.1 (DD
2) “HZ cDNA SCREME, #RAEIT:
(1) B 0.2 mL EP &, 7EUK ERCHEGH, DA RNA FJGEE/K H20 3% 7.0 pL,
gDNA Eraser 1.0 uL Pl f gDNA Eraser 22K 2.0 uL, &%), &0 5 42°CHEE 2 min.
(2) &) EP & F 4k 42 i X\ PrimeScript RT Enzyme Mix I. RT Primer Mix
PrimeScript 2R TCHE/K 437 1.0 uL 1.0 uL 4.0 uL F1 4.0 uL. #2251, B0 5 37°C
7 H 20 min, 85°C FWFH 5s, 703, fRIFT-80°C.
2.1.2.9 qPCR # AT g 4L 12 88 ShHMGBa EF AL IR
(1) HL 96 LR T-UK L, N cDNA. IEX5I#). SYBR green Premix Ex Taq II.
ROX Reference Dye II AIEE/K 75 3 uLy 0.375 uL+ 7.5 uL. 0.3 uL F13.45 uL. &
O RTINS 5O € & PCR A,
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5 E R REEE ShHMGBa SER VSR . AEVE B A i AL 2R

(2) WEERMFERF: 95°C, 10min; 95°C, 15s; 60°C, 1min (40 MEHR) ;
95°C, 15s; 65°C, 1 min.

(3) WAPEARELWIK, B8 ShHMGBa JeFFIX KL 8 20T Ik 547,
WS RN rpl38 FEIA

2.1.3 BEIEGH S 9

{4 ] GraphPad Prism 6.0 #4734 qPCR 45 B35 &, % 5. K & 20 # (One-way
ANOVA) #4172 F M0, P<0.05 AZEFRTE (HHRR) , P<0.01 NEFRE
F (e RKIR)

2248

2.2.1 AL REE ShHHMGBa EEFY K EMEEFE DT

il RACE PCR )7 570 %459 2R % ShHMGBa 3K 3R 5 Fp 51 /B, 4t
P BRI T A KIRAE, S5 Rl 2-1 Fros, @R m. . Heil s
J5 4 BI4531 883 bp Fl 924 bp K/NFISF 41 B, F5 NCBI B4 P Lbxt, e h
&% ShHMGBa FE[H o

B 2-1 & 2% ShHMGBa F 7| B 2K

1% IE B L VA, M: DNA 2> B 5k DL2000, 1-2: 4KIGIES4 1 (883bp) , 3-4: &KIRIF
514912 (924 bp) .
Fig. 2-1 Gel electrophoresis of ShHMGBa sequence of S. henanense
1% agarose gel electrophoresis, M: DNA Marker 2000, 1-2: Full length validation primer 1(883 bp), 3-4: Full

length validation primer 2(924 bp).
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MR B HMGBa F: R 50 [ A RIS A K ) 8 22 e ) S B AT 9

B ShHMGBa HE K7 5144 1016 bp, JFMEEAE (ORF) A% 684 2 HR, 5
ARSI X (5" UTR) A1 3 Egmig X (3' UTR) 43 HAL% 69 Fl1263 ML R, H
o 30 B — A2 RIS RS 5 51 AATAAA, LLM poly (A) BB, 22 AMgnEns
AP . TP g i i R B 227 DNEIERM R, 7 T8N 2596 KD, #
WAL 7.15. AL T4 R WK 2-3 Frn, ShHMGBa & HA S H A~ HMG
ETEE, AGAT 15—87 A, B @A T 112—182 fir, W/ NEE5 M5 11 Al
L, Wil 2-4 s, ¥ 3 AodB e, LA AN R A RN S R A BRI R 1E
iR 45H (Acidic tail) , 7T C %,

1 M P R G R P R
1 gggaccggagtgtgogagagtgggtogoaccgoaactacotcagtttgagtgecteoctgoagtgocageATBCCGCGTGEECGCCCTAGE
g G § G M A VD KPR & RM S5 A Y A F F ¥y 0TI CURERTUEH HIKI KL
S1 GGCTCCGEGATGGCGETAGACARACCTCGAGGAAGGATGTCAGCTTACGCATICTICGTACAGACGTGCCGCACT GARCACAMGAANCTT
33 H P DEMNV QLVETFS S5 ROQOCSEUZRMWIEKTME S SIETETETUZ EKTZ KUK KTF
181 CACCCCGACGAGAACGTTCAGCTCGICGAGTTCTCCCGTCAATGTTCTGAGCGLT GGAAGACCATGT CT GAGGAGGAGARGAAAAAGTTC
68 H D L ADOQDIKEUZRTYNSOQTOQOMUBRUBNETFTG S5 P G 5 L G GG R R
271 CATGATTITAGCTGAT CAGGACAAGGRACGCTACAACTCCCAGACCCAGATGCGEARCTTCGGAT CACCGGGAAGCCTCGGGGEGCGACGT
a8 vV R RARG S K P P KD P NEKZPEKTRALSAFT FY Y A NDE
36l GIGCEECEEGELGECGAGECTCCAAGCCGLCCARGGAT CCTAACARACCCARGCGCGCTCTATCCGCCTTICTICTACTACGCCARCGACGAR
128 R A Q VRAANUZPUDF 5 V G E V A KEULUGUROQWNETLGERA
451 CGEGCCCAGGTTCGCECTIGCTARCCCCGRCTICTCTGTGGECEAGCTAGCCARAGRAGCTGELGAAGGCAGTGEARCGAGCTGGECEAGECC
158 D KV K Y E KL AEETUDUZ RUATRYUDHUBREMTO ATYU R ATGTGDLAFP P
541 GACAAGGTGAAGTACGAGAAGCT GGCAGAGGAGGACCGCGCCAGETAT GACCGGEAGATGACT GLGTACCGAGCCEEEEEAGLCCCECCT
188 K KM K ATWHNGHPAUVY IT RUNDU HUBEBGTUDUDETDUDEUWNUGTYVY A
€31 AMGRAGATGAAGGCTACTAATGGT CACCCAGCAGTGATTACT CGCARCGATCACCACGGT GACGACGAAGACGACGARAACGGCETGECT
218 P D DD EDDDE D *

721 CCTGATGACGACGAGGACGATGATGARAGATTAAgtgaattggttgtggagatggtggtggtggtgatagtggtgtggtgatagtgtttat
811 ggcatgatgracaaacttTACTCTCATACOYCTAAgCTCTgtacattttagggtgraaggcggcccocgggcctctcaaggatcttcacca
901 caacaat:gtaccagaaccatgtactgaar.gacctcar.v:tcr.l:gaacatttat:ttcti:ttata:tt.tgr.ac:ggaaaa:cca
g9l asaagaaaaaaaaaaaaaaaaaaaaas

B 2-2 TTHR%E ShHMGBa % B 2% 7 3

Fig. 2-2 Full-length sequence of ShHMGBa from S. henanense

y
<HMG) ==

'0 100 '200
B 2-3 T4 ShHMGBa & & 25435 7 )

Fig. 2-3 Prediction of protein domain of ShHMGBa from S. henanense
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T [ EARIR EE ShHMGBa BRI TERE . ARG B pr A 2R TA AR 5K

B 2-4 L% ShHMGBa & & = 4 &#A Al
Fig. 2-4 Prediction of three-dimensional structure of ShAHMGBa from S. henanense

B FFH BLAST T HAHE 8 ShHMGBa 3R 1028 3L 7R 15 5 AT [R5 L X 4347 5
SRR, B ShHMGBa 3R 5 FLANEXTER (Penaeus vannamei) {1 [R5 % =
BB T 75.74% A, Hik S 2 B (Hyalella azteca) 55 B U [FIR T EL S -

ARG AWM MEGAT.0 BAF AT, 25 Rl 2-6 Frus, 10 AN EPFY
HMGB F G 7 A HER T B MEZ Y AN 2808, SRS =i T8 (Portunus
trituberculatus) ~ FLANIEXTHR . K BUE (Trinorchestia longiramus) %5 JCH MEBN W) 4
N3, BEJE A 52R 5K R BT (B HESY), anBE ) 8 (Danio rerio) & N (Homo
sapiens) F/NFER (Mus musculus) 55, JLRM—K3.

ShHMGBa ~ MFRGRERCHEVAVE .[EPRERNS THEDENCT INSCTUERNFGSEGSIGGERVR 99
HSHMGBL  ........ KGLPH§PREKN s KHSCASYNE YER. . YKTY TEEKGETKE .KF 89
MOHMGBL . ....n. KGLEHY PREKN KHECASUNE ] YER. KIYIEEKGETKR.KF 89
PvHMGBa ~ MERGRER..[EVAAE J{FPHERN i EE QE VrE. . KEFVESPGP .GERGR 94
PLHMGBa  MERGREKCSGVAVE. E RL EHKKE YN2. . ERCFVPEGGEIVGERGR 97
GGHMGBL  ..vuuu.. KGLE m«s 3 EHEES EA ] YEK. . BYKNYVEEKGETKE . KF 89
LEHMG  .evenn.. KGLP KMS 2 FHKK YCR KTYVEEKGERGERKK 90
HaDSP1 MERGRER . .[€CAGA ANS 2FHKKE E B EAFE. .(KCYVPEEGT . PEGRR 95
XtHMGBL  ........ KGLE KNS 2 EHKE)Ss HY YER. . YKTY TPEKGETKE .KF 89
Consensus g k g vya fv ter ehkk v e ck

ShHMGBa  RERGSKE KR HgayA L FNay ¥ YANLERACVRAANEL FEVE FViG FIRER R E L CEALR VIR L AFECRARE CREN TARBACEA .FFK ..o v v v aun s 188
HSHMGBL  ........ P LECSEYEEKIKCEHEGLEIfEL EMIRNT2ACI C FBKKARK LKEHRER L IAARRAKGK ELARKKGVVEREKS 181
MMHMGBL . ....... P LECSEYJEFKTKCEHEGTST[er: EMIINTAAD Q PKKARKLKEKMFRCTAPMRBARGK ECAARKGVVKAEKS 181
PvHMGBa ~ RERGER.E A Y YANLEJ§EKVRAANECFSV[EE: RCWAELCED DK AFECRARMCRENTANKFCEASECK . 183
PtHMGBa  RSRGNKEE A Y YANLEEAKVRAANELFSVEE: RERELTEN BKLAFECRARE CRENTARRAGERA . FEK 186
GgHMGBL ~ ........ P LECSEFEFKTKCEHEGLET[er: EMIINTAAD Q PKKARKL KEKMFRDTARMRARGKVCAGRKVVAKAEKS 181
LEHMG  vevewnss E TYCAF vJ§ SKVRAENEGLTI[ES EMINNA EATEY S MK TAKLKE K CKCVA MR SKGRVETSKVASKE . . LA 179
HaDSP1 RERGEKKE A v YAKLFEAKVRASNELFEVEF: RCERE L TEACE A HEBEAREECRA CREIVK RSGOMEEMK. .. o'vesn . 185
XtHMGBL  ........ ﬁﬁpﬁmc% EKIKCE -csmﬁtgﬁEﬁmanil PRKARKLKE EKE\/ RAKGKEEPAKKAEAKFEKA 181
Consensus drn pkr saff i el g ak lg wn ye v

ShHMGBa  [KMRATNGHEAV. .ITRNCHHGCLCEDCENGVAPDEEELLTEL. . . 227
HsHMGB1 KEKKEEEECEECEELEEE. . .EECEELECEEECLCLCL. ... ... 215
MmHMGBl ~ KKKKEEECCEECEELEEE . . .EEEEELECEEECLECE. . ... .. 215
PviMGBa  KMRASNGHEVL..ALFEL...CELEVCGEECTELLVSCEGSELE 222
PtHMGBa  KIRATNGEFAV..ARVTC...CDLONENGIAPDELLCLCTEEELE 225
GgHMGBL ~ RKEKEEEFLCEL. .ECEEL. . .EECEEEEEEEEEEECLCE. . . .. 215
LEHMG SKGRCCCLEELL . .LEEL. . .CECECECCLCCCE. . vovww s 208
HaDSP1 EMESSNGH. . ... .. FER. . .GAFDDCEGELFLCELEDLEECLE. . 217
XtHMGBL  RREELLCCCECL. .CDEE. . .EECEEEECEECCEE......... 211
Consensus

A 2-5 A& 2% ShHHUGBa % B 5 HAe Yot HMGBI % B R AR F 7] 69 B & b5t
Fig. 2-5 Homologous alignment of amino acid sequences between the ShHMGBa gene of S.
henanense and the HMGB1 gene of other species
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HaDSP1
100
70 I— THMGB

PVHMGBa

PtHMGBa

A ShHMGBa

DrHMGBA1

a9 XtHMGB1

T GgHMGB 1

99 MmHMGB1

1000 pisHmce

20
B 2-6 A E% ShHHMGBa % B £ A8 A7) 69 £ 547
Fig. 2-6 Phylogenetic analysis of the amino acid sequence of the ShHMGBa gene in S. henanense

2.2.2 AL REE ShHMGBa £ EHIE LN EERIEDH
DUIR R rpI38 FEPIN N S RN, 38 I S2i 26 Ok & & PCR $ AR XHE 8 ShHMGBa
FERE A B B SR Rk B 03k AT o, SR WE 2-7 s, R AR EHL F

ShHMGBa 247 — € (R IE &, HpRiAE R N2 BRARE L, WRE & &A%
I LA LA .

s 15-

S

=

0!

k=

= 10=

=

wn

5 1

&

W

o:: R

c .

(<P ]

: - P

o y—

é 0- % T | * g {l 1

> 3 i W D & & > Q¥
é“e 04‘& &é} é’* g&\e > s&,‘z Q}% Q& \é"
33 & x& tad od ~
ot R & S
& < &F
Q¥ ¥

B 2-7 FdE% ShHMGBa £ R84 548 X

Fig. 2-7 Expression pattern of ShHMGBa gene tissue in S. henanense
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2.3 1fig

2.3.1 SARGALRRE ShHMGBa EEFEF 9

HMGBI 73 TEF SN TCE HESH Y b B A2 e, HAE R Z A h Rk 5057
%1, HMGBI1 % A-box Fl B-box PiMFIJ DNA 25638, 7 HA 7 A IR C i
ZERIR 81, IEH BN HMGB1 /E A DNA fEABAA/E T a0+ . 24 HMGB1 7E4
LAY T3 2 o bl 2R TS B B0 o A BN A AR, AR g — Tl LR (45 0 A O 7 A
il (DAMP) , RIE(ERAERPY, 344t HMGB1 /] 56 K A 5 G/
TR NAR I 5118 LB A A4 218 E 060, HMGB1 £E 480 8] B8 58 w0 e 71 R
BFEHEY) . B A5, B2t FAIEE R4, S6F HMGB SE K [ 77 & 24
HZE I LB ORI A, 10 5% T HAE TE 8 ME S ) JC 2 et FR 52 SRl W R B S0 AE o 4L
B B FLANIERTER A1 AXTE =58 78R H AR IR 515 2] T HMGBa HMGBb
B, BT REAR AT R Z IR AHEFLE 000, KA iR RACE PCR AR ) 5
W3 3] TR ShHMGBa 3E N 7 %) &K . ¥ SMART TN A5 3 (1) 45 #4035k v] 0,
ShHMGBa 73 16 & -/~ L 71 DNA D45 #445 A-Box #1 B-Box, LAKE & RAAMR
SRR YE C i 4538, HMGBI [¥) B-box /& 15 S A2 4 3 M 1 32 B4 A A7 45,
I A-box FIEFHEPUER, 54b, C umBRME A AIE ¥ S WaE N, [\t
HMGB!1 40 i M A 28 00 5 (0 A 40l Ji i 5 SR FpdhAT RIVR M LU X, 45
RKIN, 1% HMGBa B[R ih 1) 2 3L 182 17 51 5 FLNIEE 0T iR ARBLRE B v, oM 75.74% .
BT EGR, a7 LA LI 43 2 ShHMGBa 3R 1R A N HMGB 5 i3 Al
R R A

2.3.2 SAEgILERE ShHMGBa EF & HEAFTIXER

HMGBI1 ZERALZN I &P B b iz Rk, HAERS A A b & 8L
=7 12 HMGBI 13RIk 22 78 k. i M, HMGBI [ 3R 1A fir B & W]
HMGBI1 A e R R K IE R ZIREDT . L LGRIE XTI HMGBa (£ #
Rk B R, PR T8 HMGBa FRAEMLAEM P A BOm s B Ah, FERHBRIR AT
G A AR m R A, R T, X R HMGBa 7 5235
RAFEGTE R G R AE BB, @ %R 8 ShHMGBa 3 R 7EAN R H 4 R IA
TEOLII 73BT K I, ShHMGBa J R 3838 8 e i [ 2 AH IR AR 2H 2R, [RIINEFEAE AR JE R 4
YR HLAURS S b BE R A . XL HMGBa F KR SE6 R RS 10 58 R S % 1k
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FREZ ., HMGBI /E4 DNA 18, 7F DNA & $ilfl i S S5 fE i Rk 48 S /E
HA AT DNA #3185, 4ERFHE AR PER D RELS). [RIIN &7K~F 1) HMGBI 18 %
TR A RE B AR A A R A U 2], 3k B RE MRS ShHMGBa 5 1R 75 14 5 20 2 R0 K 4y
AT RGP R IAPY  HMGB1 8 A TE S EMES Y AR KR B T R R R R 216
PEEH .

gr bRTR, FATEE R HMGB FGEE R 3T b, Rl AvE B 50
B 5 IR % ShHMGBa M, I35 AR R A BUN KB BT 00T, DA
W9t 8 ShHMGBa & [ D fig LSOO 88 1) S 2 A e it 1 B JEA, F'5 HMGB X
WG A TG B HEE P R B T

22



5 E R REEE ShHMGBa SER VSR . AEVE B A i AL 2R

Chapter Two Cloning, bioinformatics analysis, and tissue expression

patterns of the ShHMGBa gene in Sinopotamon henanense

Abstract: Using Sinopotamon henanense as material, the full length and tissue
distribution of the ShtHMGBa gene sequence in S. henanense were studied using RACE
PCR and real-time fluorescence quantitative PCR techniques, and bioinformatics analysis
was conducted. The results showed that the cDNA sequence of the ShHMGBa gene
consists of 1016 bp, including an open reading frame (ORF) of 684 bp, a 5 'non coding
region (5' UTR) of 69 bp, and a 3 'non coding region (3' UTR) of 263 bp. The ORF region
encodes 277 amino acids, forming a theoretical isoelectric point of 7.15 with a protein
molecular weight of 25.96 KD. Protein domain analysis includes two HMG box domains
with approximately 70 amino acids, namely the A box located at positions 15-87 and the B
box located at positions 112-182. The molecular conformations of the two box domains
are similar, and there is an acidic tail structure at the C-end. The highest homology
between amino acid sequence alignment and HMGBa of Penaeus vannamei is 75.74%.
Systematic evolutionary analysis found that the ShHMGBa protein of Henan Huaxi crab
first aggregates with invertebrates, and then aggregates with vertebrates with distant
relationships into a large branch. The organizational distribution results showed that the
ShHMGBa gene had the highest expression level in the liver and pancreas, and the lowest
expression level in muscles. This study provides a theoretical basis for enriching the
research on HMGB1 and further understanding the expression differences of HMGB1

genes in different species.

Keywords: Sinopotamon henanense; ShHMGBa gene; RACE PCR; Distribution
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E=F AEgEEE ShHMGBa [R#%kik . AL LI ITIEEH
';j_"'t

BB AL LI R HEIR 8 (Sinopotamon henanense) ShHHMGBa £l ORF [X AR ,
W5 JFA% IR BAK pET-28a(+)-ShHMGBa, ¥4k BL21(DE3)E 2R IEEHKF, )
P PRIk I Al 7R rShHMGBa B & 8, JPXHE AR dEAT 7o i, il
SDS-PAGE #Ei% HL Pk A, AJ ¥ rShHMGBa & A K/ 26 KD,  Fefk:ik S 46404
37°C. 200 rpm. 0.8mM IPTG %5 9.0 ho AR SERZHTHIAR, XAl v B4 &
FEAT T o> B alifb,, J8 I AN AR 5 R KMV AT B e WA, T AE 100 mM K
WA I EE AR 2K B rShHMGBa 51 . 2 )5, R 7 788 10 KD R JEE 3
1TRYE, HRIKREEN 7.6 mg/mL rShHMGBa R FIEWR, 5T 155 B-80°CIRAT .
T Western Blot Kl & B, iS5 His b2, 383 B ELF Sz 56 A0 1 el sz 5
X rShHMGBa 5 H ) DNA £54 i VA0 3 24T Rl & B, rShHMGBa 1 H £
LR B AE 2% DNA [FIERS 8%, HXF kL DNA 45 &t HE&HFA
HAABRNMBEETE. Aseiext g — B0t HMGBL & A ThRE, UUAIER 733
HAE B E T BB AR

SERIA: WTRIEIRNE, ShHMGBa B ML, BAMML: BHRILH

% HMGBI1 175 DNA 455 Z A K+, 7E7F2 DNA S ER .
HMGBI Al 45 4 A28 il DNA, {i£if DNA 5 p53. NFkB. 25 [E B2 52 /RS54 e %
SR T A A1, Hdh A-box A1 B-box ¥ DNA 4 & 453, 1 C i B &l i 1% &
F11) DNA 256351, HXF HMGBI 140 B & 1 A 35 52 0¢ B B /R 1 07, AR 5256 5d
oA R TR R, X IR # ShHMGBa ) ORF [X #4171 JR #% %5 1k
PET-28a(+)-ShHMGBa M4, 3T i Dh 75 5 IF 24646 2] rShHMGBa fit & 8 H , % H DNA
SEA TR LA RPN BEVE M REAT TR, NS 4R 4k 8T 5T ShHMGBa & A ENLIR P R
TIEGIH R G RIEIVER,  DUS NG e )V P AL B2 5 T it
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3.1 HRS Ak

3.1.1 SCIg#FR
3.1.1.1 SLIGTHhE)

ZE 5 2.1.1.1,
3.1.1.2 FESLIIRF

DNA /NEHIFE R IPTG Fl Pt 6%His £ vl huikiy | 48 T4 TR GG
FRA A, QuickCut [RHI|EEA T4 DNA EFMIWH EHEAEVE ARG AT, Trans 5a
1 BL21 (DE3) &2 A4 EH EREEMFAREGR AT, Ni EHAF (NTA)
18 B G 5 ARG TR A F], Amicon® Ultra-15 550033 825 B I 5 B b TH AR H TR
/~], Dylighat 800,Goat Anti-Rabbit IgG 1 H ALK A HE ARG IR A A .
3.1.1.3 FEXHLH

Z I 2.1.1.3,

3.1.1.4 ik

—PLRPLZ W EPUA anti-ShHMGBa Ak B C*RARGSKPPKDPNKP, —JiH
b K A B R O A BRA 7] A .

3.1.2 KWHE
3.1.2.1 pMD™]9-T-ShHMGBa SMEE A HIAIE
(D 5198t
LB B ShHMGBa 2[R ¢cDNA J7 5314, {# H Primer premier 5.0 # %1} ORF
XA B, Feolfa B 3-1, FFAEM 573 7] 51\ Sal 1. EcoR I B s
% 3-1PCR 5|44 %)

Tab. 3-1 The sequence of primers

5|94 Fx S5 (5" to 3") 511K B (bp)
EcoR 1S cggaattc ATGCCGCGTGGGCGCCCTA 27
SalT A gegtcgacTTAATCTTCATCATCGTCCTCGT 31

(2) &1 ShHHMGBa #:[X ORF [X v

EARPAER S — 3 2.1.2.2 58 (4) 1 (5) .

(3) EAFRLER. ik BB fE S5
25
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FARHRAERE S 25 2.1.2.4 F12.1.2.5,
3.1.2.2 pET28a(+)-ShHMGBa FirE A aH9iE

1) kL
(1) BCEIRIF ER A EW, MR 5 mL Fri LB AR 3734, 37°C, 200
pm, JLEKEEFE 12-16 he
(2) 8000xg B LA B A
(3) i 250 pL Buffer P1 Z7FUTIE -
(4) J 250 uL Buffer P2, Eif#JEE], =iHEFE.
(5) Jin 350 uL Buffer P3, EifFIE2],
(6) 15000xg B5.0» 9 min, F EiERHRFE B, 9000xg B0 30s, FFIEMH -
(7) W B 450 500 uL Wash Solution, 9000xg &5.0» 30's, FJEM, BHEE—IK.
(8) ZWFfHFE 9000xg B0 1 min, HUW A T#1H 1.5 mL EP %
(9) TEWL B P deii i 50 pL ddH.0, =IRE E 2 min, 9000xg &> 1 min, 5
F 5k DNA ¥
2> HLHJpRL AN R IA B A (1) XU
FHBR A1/ EcoR 1. Sal 1%t F 240 Jii ki pMD ™1 9-T-ShHMGBa FFKIEFANR pET-28a(+)
HEATXUEGY), B 0.2 mL ol PCR &, IIALRUIEE EcoR I 1 Sal 1 % 1 pL, tRUIEGSZ
MW 2 uL, /K 6 uL, Jfiki DNA10 uL, PCR % 37°C <3 15 min.
XY e Ja, X B R BOf TR, BARRAER S — & 2.1.2.3,
3) JERRIE AR, RS EE
HFH T4 DNA &8, R RO BOZE R 0.2 mL %@i PCR &, hIONEER:E A
MW 1 ul, RIS Bt 8 uL, IRAIES.O G, 4CHRER:. B %
& BRI 5 2.1.2.4 F12.1.2.5,

3.1.2.3 rShHMGBa & HHIFRIA K& ALA 4]

1) I BRI pET-28a(+)-ShHMGBa R pET-28a(+) 335 JF ki AL F
BL21(DE3)FiA 1w, FRELHTakE vk TR IR &, 37°C, 200 rpm, dBCE: IR 12
he 5 pET-28a(+) ki L RAE R HE .

OB ERI R 1 ¢ 100 A F] 20 mL & Kana 145 & 10 LB k15 772 %, 37°C,
200 rpm, 35 7% E W ODs00=0.5 =47, 73 W BUE pET-28a(+)-ShHMGBa 1 pET-28a(+)
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UKL R %% 500 pL 5 500 uL 50% Hl AR S, -20°CIRAF, RN EEAIN IPTG
FEIRE 1 mM, 37°C, 200 pm %5 6 h.

(3) FHFEHR, FHEFEEM 1| mL fRAF4FFH, 4°C, 6000xg, &> 30 min
WA R & pET-28a(+)-ShHMGBa JF KL 1 B IR TTIE «

(4) fnA 10mL Balance Buffer =& i 4, Jshnds A Bl 7 PMSF £ 20K %
1 mM, ZJE/EVK EBHTHEFERE, ThR 200 W, #8575 2s, 563 s, B 50 min.

(5) HFEBRELEHE, 4°C, 1000xg, B0 25 min, W& EIFERTTIE.

(6) 7 5IHL 200 uL K17 pET-28a(+)-ShHMGBa F1 pET-28a(+) B kLI 5 5
W, 12000xg, B> 2min, WHEREMAGTIE, 080 uL PBS HE, A 20 uL 5%
R

(7D P73 7 U e TR AR WSS 1) B3 ANTTUE % 80 pl, I 20 puL 5x 3 H _EFESE
M, 5 PR EAAE B —RAERIESI 100°C, 1000 rpm & FMFA 15 min, ¥K
AT HK

(8) FCHE 10% SDS-PAGE & /i, HX 20 pL #f5hHE4T gk, R H K 80 V,
PRI RS, HEEEER 120 V, 484 60 min.

(9) WIS WG, HE SRR A, Fhe, 25 HERRGIONEREER
FRIK SR o
3.1.2.4 rShHMGBa E BRI FHRML

1 IPTG %3k Ak

(1) $3.1.2.3 7R FRE M ODs00=0.5 k47, 58 pET-28a(+)-ShHMGBa
JHRCRL I B VR R 43 S I TIPTG BN 0,0.2,0.4,0.6,0.8, 1.0 mM, 37°C, 200 rpm
%5 6 ho

(2) WEEAF IPTG W35 Wi, TR BB, 7€ & IPTG i
IR, HAREEAIER 3.1.2.3,

2) FEFEE AL

(1) $ 3.1.2.3 JiER IR B H W ODsoo=0.5 £ 47, Wi IPTG &IKE EREHES
WL 0.8 mM, 37°C, 200 rpm 5%, R 1.5 h B 1 mL #AFH

(2) WCEEAS[F)I TA) 15 3 5 B, 3R AT A BRI FEL KA, o B R 15 I 1],
HAREAER 3.1.2.3,
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3.1.2.5 rShHMGBa EAI O B4t

(1) $ 3.1.2.3 FiER R EH W ODsoo=0.5 47, 43 BRI IPTG &% Sk
&, 37°C, 200 rpm 355 2 HAET FHH .

(2) HSEEH, W BEMyE, BAERIER 3.1.2.3.

(3) ¥ B35 0.22 um JERLLIE R H1 50 mL B0, KRR

(4% Ni 2T/l (NTA) Febb)a, WHMAR, 02 AR ddH0, S5IA
BHES)TEBE 4 X

(5) H 10 mL Balance Buffer “FfiitE7, #£H|7E 2 mL/min 247, fRARTRIS
G, RTINS B, HNEASEREASSE, WERT R

(6) WWIRAFEF DN EAEAF 20 mM. 50 mM. 100 mM A1 250 mM K
LN P SR CIT S UR s R B

() alifh 52 5%, BN 30 mL ) 250 mM BEPEZE MR e iR B & 1, A 10 mL
ddH20 JE¥E, A A TSR 20% OEE A7 T 4°C.

(&) WWEERIMEW. BiF. TR HEE O T | AR R Bk, KR A
rShHMGBa 2840150, BARERIER] 3.1.2.3.
3.1.2.6 SShHMGBa & B KRAGEMEE

1) rShHMGBa & A [ 4
WA A IS 5 2 1) rShHMGBa £ VAR 2808 70 784 10 KD 1) 50 mL &
B, 4°C, 4000xg 20, WEEIRYER -
2) rShHMGBa & [ ik & ]
rShHMGBa & FRAESE 5, %3 2k BCA B EREN e A &1,
E BSA FrifE iz, 773 T -
(1) B 0.5mg/mL BSA £Hf, A PBS Mkt ik 2y 0,0.025,0.05,0.1,0.2,0.3,0.4
0.5 mg/mL, HFKSE 100 pL.
(2) BT BSA VWA 20 uL 78 96 FLARH, — MR 3 ANFAT.
(3) B B4tk ik 481 1 rShHMGBa 519 10 uL, #ikk 20 %55 7E 96 LK
FOImN 20 uL, 3 NFAT.
(4) %FLINA 200 uL BCA TAF#, 37°CHE 30min.
(5) HEEARACNE A595 nm OB, IR SRS I EEE R H Excel Hil1EHE A7
th, FERRHEER H A A R R
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(6) KIRe 5 B BB EE 1.5 mL 08T, % 100 uL, & T-80°C¥%
%, ZJREBERTAGTRCY, BEBER TR RS RAFT-80°C,
3) rShHMGBa & A 1% &
I G g% B IR (1) 7 vk — 5 % E rShHMGBa ® H, #/EU T
(1) B4 )5 rShHMGBa &, F PBS ##f % 0.1 mg/mL, H 20 L #H7HEA
B HIK, FARERAER 3.1.2.3,
(2> HUKERE, BURRYL, VIBRZ R, HTREEA R,
(3D K NI 1 i R an e RS 2% b ~F- 4 2 miin, [FIBSPHK/NA 3@ 1) PVDF i CR
T M I EEEOE 2 min, 3% FURICAR-JEAR- R H-PVDF JR-JEAR- 1EAR AR 1)
FEs e e S5 B St e, 30 S 2 1) P A S, KV SRR R, 400 mA HIR, F4HE 30 mins
(4) ¥ PVDF i, TBST M 3 I, BN &H AR I/ G, EiRIRG I 2 he
(5) HMLHGE, ¥ PVDF EHEBE S 11 1000 FRE bl 6xHis £ 5w FEPLiA
AP anti-ShHMGBa £ el iR, 4°CHLAIEF -
(6) —PiFBEL NG, H TBST EP: PVDF I 6 X (5 min, 40 pm) , MtJ5it
FEYITREE, % PVDF JREEFL 2 1 1 2000 Mk bt 1gG fifkdh, =HEEE 2 he
(7)) ZHiWMBEL KRG, H TBST ¥k PVDF i 6 ¥X (5 min, 40 rpm, ZZ18RE5)
J&, HELTHUH PVDF R 2 WAL ANEOC G R B M SR, FERAF4E

3.1.2.7 rShHMGBa & | B9 5E #6301

1) DNA 2566
it DNA 8% FAR1L 256, #601l rShHMGBa & [ 1) DNA 45 &, #/E i F -
(1) N 7K rShHMGB ) DNA 45 & e/, Setn’iik 3.1.2.1(3) v & I745 2]
FAHEIR B ShHMGBa %515 ORF [X Fy Bt DNA W, PAK A 5% 3.1.2.2(1) ki 5
2| pMD™]9-T-ShHMGBa Jii K. DNA V&, £ FHE 73 6O R THI 2 DNA MR FE,
1% 3 I B 4 F FRL KA BT 42 B DAN J5 £
(2) B JEORA7H) rShHMGBa H HB K, F PBS Wi, H MR E 2 1 mg/mL.
(3) ¥ ShHMGBa %:[5] ORF [X F B 8, pMD™]9-T-ShHMGBa Jii¥i DNA ¥
(100ng) 54 [F] 4R FE 1) rShHMGBa. #8PE rShHMGBa 55, PBS 24, S 20 uL,
FWIEE LhJa, BT 1% R MBI f K .
(4) HLUKEE o, B BB A M %% rShHMGBa & %5 AS [F) #12 DNA. I FEIAE
2) EEE
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AT A I B S, DS A VA rShHMGBa 25 % 4 B A A, BN R

(D H KI5 S R 2 ERE H M 10 100 #28T 1 mL B LB AR
Federh, 37°C, 200 rpm, EAEEFE 12 he

(2) Bt B 1 2 100 JNANE] | mL LB iAAE; 973, 37°C, 200 rpm, 3%535%
ZE W ODe00=0.3 /24, "WH 2 uL, #iFE 1000 1%, 32| HEE 1 mL,

(3) WSS TR 150 pL IMATCHUIE R R A LB B 7eEerd, B8R IT.

(4) B8 )51 rShHMGBa S E 8K, H PBS /i, WKEHN 7.6 mg/mL.

(5)EAL 4.5 mm P ETEIEAC T, K 18, B 738488, In rShHMGBa
AW 10 pL, T4 08T R 2 O iR A 40 B R E5 3R 00 1, DL PBS R4
XTI, Kana TAE R NBHIEXT R, BANMGEHEE=ANEE, 37°CHFE 12 h JE AN 1B .

3.2 R

3.2.1 REFRIEHFHERIIZSRE
3.2.1.1 REFRIEHFRIE

i CIRTHR 88 ShHMGBa R, fEILEEA E¥it 517 EcoR 1S, SallA,
2 i bE15 3] ShHMGBa ORF X WK 3-1 fian, S BilahiEt e ks, B i
G, HAZT 500 bp-750 bp, 5 H HZEF FBOK/N 684 bp AV & . K H B2k AT
WZIE, I 5 Te R R A pMD ™I 9-T %452 J5 ¥ N 5l i DH-5at o Gl i ik il i LA
FEHILEATI8AE, B B A BBy ShRHMGBa ORF [X, n] T 5 6L R I H AR 2 .

POOD — \—

1000 — ——

750 —— o) WD -

250 —
100 —

B 3-1 T :4 ShHMGBa ORF R & %1%
1%ER AR FESES KA, M: DNA 4 F&E#r#E DL2000, 1-4: ShHMGBa ORF X,
Fig. 3-1 Cloning of the ShHMGBa ORF region in S. henanense

1% agarose gel Electrophoresis, M:DNA Marker 2000, 1-4: StHMGBa ORF region.
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WK 3-2 (a) fiox, N pMD™]9-T-ShHMGBa 5 pET-28a(+) iR W F ) I #E R
FLUK I, 16 B TR BRI EcoR 1. Sal I 58 1 MUEGY) RN, HAr7E 1000 bp /&
FAab 2% N ShHMGBa ORF [X By, 3000 bp /245 &b 457 A pMD ™I 9-T J5iki A B,
6000 bp /& 45 kb 257 N pET-28a(+) KL B o XF ShHMGBa ORF X 7 Bt Y pET-28a(+)
R BORAT RSB, kAT SIS E SR sk A, &5l 3-2 (b) s

5000—
3000—
2000—

1500—
1000

750 —+

500 —

250—

A 3-2 pMD™]9-T-ShHMGBa 3.1% BAK 5 & & BAK BB (a) B =L (D)

(a) pET-28a(+)FRIE B pMD™19-T-ShHMGBa 5 FERARIXAEFY], M1: DNA 7318 45x#E DL10000, M2:
DNA 7> F&#5ifE DL5000, 1-3: pET-28a(+)FIEFAE, 4-6: pMD™]9-T-ShHMGBa FiFEHAk;

(b) WUEEIRZ FEI=4), M: DNA 4> FHhsifE DL5000, 1: pET-28a(+) FKik#Hifk )i B, 2: ShHMGBa ORF
X, 1% b e e vkopar

Fig. 3-2 Double enzyme digestion (a) and gel recovery (b) of pMD™]9-T-ShHMGBa cloning
vector and expression vector

(a) The expression vector of pET-28a and double digestion of pMD™]9-T-ShHMGBa,M1:DNA Marker 10000, M2:
DNA Marker 5000, 1-3:Expression vector of pET-28a(+), 4-6: Double digestion of pMD™]9-T-ShHMGBa

(b) Double digestion gel recovery products, M: DNA Marker 5000, 1: Expression vector fragment of pET-28a(+), 2:

ShHMGBa OREF region, 1% agarose gel Electrophoresis.

3.2.1.2 rShHMGBa EHMIFRIE R ALA S

¥ ShHMGBa ORF X F Bt 5 pET-28a(+) Ji ki A Bt & 4% , ) &
pET-28a(+)-ShHMGBa FiE#4E, 38 N\ BL21 (DE3) F£ikwEH, HEHATYHRE RS-
IPTG 5 5 % 1A 8 4 75 4 rShHMGBa . & 3-3 & rShHMGBa & [ £ & & 7] % %
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SDS-PAGE HEJKFI4E B, 4 Ex, rShHMGBa EARIENATEMEA, AN
N 26 KD, S5HigsrF&E 25.96 KD FFT,

kDa GG
180
130
100

72
55

43

33

25

B 3-3 rShHMGBa & & R & & B T B HAR
M: EAS TEWME, 1pET-28a(+)1.0 mM IPTG %55 6 h, 2:pET-28a(+)-ShHMGBa 1.0 mM IPTG %5 6 h,
3: SRR IE, 4 MRS R .
Fig. 3-3 Prokaryotic expression and solubility detection of rShHMGBa protein
M: Protein Marker, 1: pET-28a(+) 1.0 mM IPTG induction for 6 hours, 2:pET-28a(+)-ShHMGBa 1.0 mM

IPTG induction for 6 hours, 3: Crushed bacterial liquid supernatant, 4: Crushed bacterial precipitate.

3.2.1.3 rShHMGBa & B RIA L HHL

X Al 2R rShHMGBa 15 5261, PTG K FEAE St [ 347401k, MTsR
BEARKMBESM . B RNE 3-4 Fix, B (a) BAFIPTG KEESE
rShHMGBa & 131k & SDS-PAGE HLIKZE R, 4R 278 IPTG WK EA 0.8 mM,
Kl (b) & E IPTG WKE R 0.8 mM, 7EFH A MK K5 rShHMGBa & AR A&
SDS-PAGE HiJk 45 5, 45 8 5oR pET-28a(+)-ShHMGBa 3235 W M 15 S 44N
0.8mM IPTG 5 9.0 ho
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100
72
55
43

33

25

kDa
(b) 180
130
100

72
55

43

33

25

A 3-4 rShHMGBa & & RH & £ 8 IPTG R A& (a)F=i% 31 B (b) SR AL
(a) M:EE 4> TEFRUHE, 1:pET-28a(+) 1.0 mM IPTG %% 6 h, 2-7:pET-28a(+)-ShHMGBa, AS[E IPTG #JE(0
.0.2,0.4,0.6,0.8, 1.0 mM)i% F 6 h;
(b) M:E A5 FEARE, 1:pET-28a(+) 0.8 mM IPTG T 6 h, 2-8:pET-28a(+)-ShHMGBa, 0.8 mM IPTG '3

AR (0, 1.5, 3.0,4.5,6.0,7.5.9.0 h).
Fig. 3-4 Optimization of IPTG concentration (a) and induction time (b) for prokaryotic
expression of rShHMGBa protein
(a) M: Protein Marker, 1: pET-28a(+) 1.0 mM IPTG induction for 6 h, 2-7: pET-28a(+)-ShHMGBa, different
IPTG concentrations(0, 0.2, 0.4, 0.6, 0.8, 1.0 mM) induction for 6 h;

(b) M: Protein Marker, 1: pET-28a(+) 0.8 mM IPTG %3 6 h, 2-8:pET-28a(+)-ShHMGBa, 0.8 mM IPTG

induction for different times(0, 1.5, 3.0,4.5,6.0,7.5.9.0 h).
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3.2.2rShHMGBa ZEAM D B L REE

Xt pET-28a(+)-ShHMGBa R ik W KRB W7, AU REFFHFLEF R
rShHMGBa & 31k,  F A SRR Z A B vl v v HAH B gk A7 o S aliAe, i
FHAS TR B2 (R WK A AT S I e lie g, S5 R 1A 3-5 B, 4 SDS-PAGE Hiik
R, £ 100 mM BRI U 4215 ) rShHMGBa R H . 5 4 & F IR W a4
T&Jy 10 KD W@ EE JEATIRAE, JHRHE I = K BCA 81 AL E w77 & 3K 15 1)
BSA S E R, Wik 3-6 B, MI#594 46 5 1) rShHMGBa £ IR EZ A 7.6 mg/mL,
R R T IRAORATT-80°C.

kDa
180
130
100

72
55

43

33

25

B 3-5 rShHMGBa & & &4 & 440

M: AN TR, 1: pET-28a(+) 0.8 mM IPTG 55 9 h, 2: pET-28a(+)-ShHMGBa 0.8 mM IPTG %55 9
h, 3. BEREELE, 4. BEEEEITE, 50 FER, 6: 100 mM BRIEHEHIE
Fig. 3-5 Isolation and purification of rShHMGBa protein
M: Protein Marker, 1: pET-28a(+) 0.8 mM IPTG induction for 9 h, 2: pET-28a(+)-ShHMGBa 0.8 mM IPTG
induction for 9 h, 3: Crushed bacterial liquid supernatant, 4: Crushed bacterial precipitate, 5: Penetrating liquid, 6: 100

mM Imidazole eluent.
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0.6
i y=L1269%-0.319 o
@ R2=0.9996 e
0.4 .
é o
0.3 .
1
< 0.2 r
[7)]
m
g;( 0.1 e
1 o
¥ 0 o?
=9 0.1 0.2 03 0.4 0.5 0.6
K01
A595 KOG

B 3-6 BSA AR/t £,
Fig. 3-6 BSA standard curve
XPAifb i E A E BB E, 0l Bt 6xHis £ e BE AR R S Bt
anti-ShHMGBa % W EHUARH T —Pi g, SR WK 3-7 s, 4 Eaiui s 5o
21926 KD, H His #3%5, /& HH rShHMGBa HH .

kDa M 1 2
(a) (b)
kDa M I 2 s |G ;f.‘.“-,.
B =
d‘ - 43 | -
25 |- “ :
3 (G
> | ‘ -

B 3-7 rShHMGBa & & Western-blot 4]
(a) 6xHis Z A, M: EHSFREAAME, 1,2::'ShHMGBa 2 H(0.1 mg/mL,10 pL);
(b) %Pt anti-ShHMGBa £ FLfEHiA, M: SHEAS T EAa#E, 1,2:rShHMGBa 2 4(0.1 mg/mL,5 pL,2 puL).
Fig. 3-7 Western blot detection of rShHMGBa protein
(a) 6xHis polyclonal antibody, M: Protein Marker, 1, 2: rShHMGBa protein(0.1 mg/mL, 10 pL);

(b) Rabbit anti-ShHMGBa polyclonal antibody, M: Protein Marker, 1, 2: rfShHMGBa protein(0.1 mg/mL, 5 pL,2

pL).
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3.2.3 rShHMGBa E B HYE M

T DNA 454680, B4tk i) rShHMGBa & 1. #EME [) rSsHMGBa &
H ok PBS 5 ShHMGBa DNA i B8 pMD™]9-T-ShHMGBa J§ifi DNA ¥ & .0 5 )5,
XHL A B-DNA 2 EW0dA7 Hdk. 2580 3-8 (a) . (b) Fiur, rShHMGBa & EH W]
DL S TR g 98 9% ShHMGBa DNA B pMD™] 9-T-ShHMGBa J7i ¥ DNA [)iT#,
{HAELZ F, rShHMGBa & A% pMD ™/ 9-T-ShHMGBa JF ¥ DNA )45 &3 1 558,
K 3-8 (¢) fizm. 1M FH#HVAE M rShHMGBa & [ 8% PBS i & %} DNA i/ %4 FH
fEH.

B 3-8 rShHMGBa & & 5 DNA & £&4

(a) rShHMGBa & H 5 ShHMGBa DNA Fr B 454

(b) rShHMGBa & 15 pMD™]9-T-ShHMGBa JF ki DNA 1454

(c) rShHMGBa £ 15 ShHMGBa DNA J BUF pMD™] 9-T-ShHMGBa ik DNA 1455

1: PBS, 2: #: rShHMGBa & H (1 mg/mL,1.0 uL), 3-7: rShHMGBa & A (1 mg/ml,0.2, 0.4, 0.6,0.8, 1.0 pL),
20 uL R R, EEFE 1h, 1% 32 RERERERE d s .

Fig. 3-8 Binding of rShHMGBa protein to DNA

(a) Binding of rShHMGBa protein to ShHMGBa DNA fragments;

(b) Binding of rShHMGBa protein to pMD ™[ 9-T-ShHMGBa plasmid DNA;

(c) Binding of rfShHMGBAa protein to ShtHMGBa DNA fragments and pMD™] 9-T-ShHMGBa plasmid DNA;

1: PBS, 2:Heat denatured rShHMGBa protein (1 mg/mL, 1.0 pL), 3-7:rShHMGBa protein (1 1 mg/mL, 0.2, 0.4, 0.6
. 0.8, 1.0 uL), twenty pL system,incubated at room temperature for 1 hour, 1% agarose gel electrophoresis.

K FHA B 2K U rShHMGBa 8 FON A1 B A BOR , 45 SRR Wl 3-9 o,

rShHMGBa & [ FC 183 55 22 PR PH 1 i o (0 i A BR R, 3 A2 3 22 IRBAME T K i i
AT B B A A 1
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B 3-9 rShHMGBa Z @5t 2% & H HR B @ KBHAOGL) WA KR

1: PBS, 2, 3: rShHMGBa EH(7.6 mg/mL, 10uL), 4, 5: EWHEZER (50 mg/mL, 2uL) .

Fig. 3-9 Bacteriostatic effect of rShHMGBa protein on Staphylococcus aureus(a) and Escherichia
coli(b)

1: PBS, 2, 3: rfShHMGBAa protein (7.6 mg/mL, 10 puL), 4, 5: Kana (50 mg/mL, 2 uL).

3.3 1ig

3.3.1 rSShHMGBa E R FRIA R 4k

PEARIE, HAORIER KSR HMGBI1 & A 5 5% kI8 1) 5= 41 HMGB1 & A
FEAR SN B AL AR R RIE RGN WL, H R w A e %
T ORIE M Rk & E A AR B AR R, WA I S e AT R i A
Fik R G K FILZE B ShHMGBa & A o 1fi 45 SCEkE HMGB1 B A 5t b i 7,
J A% 22 0K SRR 1A 3k B 0 B (1 R OA A B S 01001 AR Sz ag, SR H I S IR SR
ik, AIEMEEROCH . BT U BN EODIRR AU KRR AR, ki
T DH-503dfERE A PET-28a(+)RIEH A . B, PET-28a(+)H Ak HA T7 5k )5
T, ATULEMCREX L B GMEEENES. ZRIERG R A ERI
IPTG % S5, 16 L 4 S £i5 T7RNA BEH, #H HREARL. REEER
B HME SRS, WASHE FRNAEKIE SRR .. IR PET-28a(+) Jii Fi
THWERK (6xHis-tag) , AFMTEAFFEMAMLE S E. FERZEKD,
Xof d Ty BE 52 B/ .

AR, FFERA PTG WEARZERIE RS H, MEHAEOREFE
KELIEoN, Asziddr, X g4 AR IPTG % SRk EAE S AT 7001k, &t
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3N 0.8 mM IPTG %% 9.0 h. T IPTG B — @M, WRERKES~Mm
a8 R4, MM REAREE, WEKNMIERTLTEFEREARE. MK
K, 15 E W T RERIABIFET- IZET:, KITFEE S E AR AW, i
IR RIE BN, FONEEEASH 6xHis-tag #1325, HAET/K, HOEE Ni2-NTA
FRENT R HHHATA . Ni2-NTA A YA 55 His An25 MRl & 8 F R 45
HHWREL S, HEZEERTHN, Kk, AikEd EDTA. EGTA il DTT %24
FUXFBEE T4, AR S50 TR B B vk BBk R 1031, T e TR 1 B S A AT AR
(AR, TR FUIE A KR B = AR A FE T iy H B . ARSE5K A 20 mM Al
50 mM BRBEXT 5545 & R AR R BT RS, S A 100 mM BKIE R DI B 1)
HEHEH rShHMGBa 2lif, %S ilss e NEMES . SREH, KLY
A3 ShHMGBa R4 EE H, it — P 7T i% 8 ShHMGBa £ 5 1 Dy i BL
TE56 K S Toll-Dorsal 15 518 2% H & ¥ I /F A S84 7 2

3.3.2 rShHMGBa ERARIEME 47

% HMGBI1 1y DNA &5 M2 il i 15 81, 7] PLIESR 5 MR 45 & DNA,
HAE R s F 75 DNA (¥ 45 G 1 Dl 5 52 0 50 B AR FH 1401, A iz 6 o ok 7 i
BHL 7 52 5% L i% % rShHMGBa # 4 &5 [ A DNA 45 &% 1, nl DL LRI 24Kt
P AL ZE DNA TEAZIR B P A2 3R . HMGB X R (1 BT & & [ #0E BA % Fo
S5 K 7 ) DNA X8R A AR 8w 10 5% A ) At £t 104, 651, It i B 1 IR %
rShHMGBa # 21 i H XUk DNA 45 G35 P B 3R — IR . 2002 4 Cecilia K55
A B S E TT) LEE i Bk A 23 85 R — M R R IR e A 2 Bl B AE R ISR A s, &
S RGO 1 SRR P 51 LLox 43 55 SR 560 1 52 1 2 1 B HMGB11%4, 2006
SR ZRAIIE B IR 1 v vt N HMGB H7t B v 1 1) 45 22 D¢ B 0000 [R] i /) B B 28
HMGBI1 & H 5 A\ #E 4 HMGB1 & H =AM FE RPUEEE T, I B ER M 2 w0t/ B
HMGB!1 i B & M I R #5741 22 DG B 220000, [R] e, KT ¥ 4 0 # 2H HMGBI 25 % 48
B A5 5 BH 51 40 1 9 1 003 o {H ARSI 06 38 b 44k 7R B rShHMGBa H5 20 25 (13T
ORISR, FEARRCIN BN EETEME . R AT B8 2 78 SR A% 3R 1k R e B 1 R
RN R B R B B AP BHR, MmmE A, B2, RATE)
FIH R %5 R g kikIFalifh 7R 8 rShHMGBa HA K 1, HHA DNA 44
WV, AE IE TC R
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Chapter Tree Prokaryotic expression, protein purification, and

functional study of ShAHMGBa in Sinopotamon henanense

Abstract: This experiment used the ORF region of the StHMGBa gene in Sinopotamon
henanense as a template to construct a prokaryotic expression vector pET-28a (+) -
ShHMGBa, and transformed it into a BL21 (DE3) competent expression strain. The
rShHMGBa fusion protein in Henan Huaxi crab was successfully induced and purified,
and its protein function was analyzed. SDS-PAGE gel electrophoresis showed that the size
of soluble rShHMGBa protein was about 26 KD, and the optimal induction conditions
were 37 °C, 200 rpm, 0.8 mM IPTG induction for 9.0 h. Soluble recombinant proteins
were isolated and purified using nickel column affinity chromatography technology.
Protein elution was performed using different concentrations of imidazole solution, and a
large amount of rfShHMGBa protein was successfully collected in a 100 mM imidazole
solution. Afterwards, a protein solution with a concentration of 7.6 mg/mL rShHMGBa
was concentrated using an ultrafiltration tube with a molecular weight of 10 KD. The
solution was freeze-dried and stored at -80 °C. Western Blot test showed that the purified
protein contained His tag. The DNA binding activity and antibacterial activity of
rShHMGBa protein were detected by gel block test and inhibition zone test. It was found
that rfShHMGBa protein delayed the migration rate of DNA in a dose-dependent manner,
and had stronger binding activity to plasmid DNA. But it does not have direct antibacterial
activity. This experiment lays a theoretical foundation for further studying the protein

function of HMGBI1 and its role in crustaceans.

Keywords: Sinopotamon henanense;, S"HMGBa protein; Prokaryotic expression; Protein

purification; Gel retardation
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FNE A EgtE;Z% ShHMGBa ¥R & & B N B UKL X125 F H
F ShDorsal B9=2 0

WE: A RREFXH B (Sinopotamon henanense) AT T%ﬂ%&%:&—b&,
IR AN [ I 1] B2 55 J 00 Jg i . SRR AL 24T T ShHMGBa 3R 31K & 5317 .
AR E B E N 14.5 mg/L (1/16 LCso) + 29 mg/L (1/8 LCso) A1 58 mg/L (1/4 LCso)
CdClL L je— A XA (control) , FFAEFRZEE 1d. 3dF1 5 d HUH R, @0
L 23 2 cDNA S o SR 5% 5E B PCR 45 50 i R B, R AL B ) , ¥R 5% ShHMGBa
BEPRITESR . IR NIRAD i 4 2 R A =35GB AR, A2 R A ER R R [R] 520,
%ﬁ%ﬁﬁ%%ﬁv&ﬁ%ﬂ%ﬁgﬁlfﬂ%ibu%ﬂikwﬁ%ﬂFWﬁt% AL,
L 7R P JR it 2EL 23004 2 2587 fy e S22 bR, T i 2B e S A o sl S B R
XPERIE 1 d JE 0 ge B A IR 2H 20 () ShHMGBa 8 H AL HEAT T kil 4551

N, BT, ShHMGBa 8 H 32 5 @ A7 78 I 40 i A H BRI 4 2R dn o iz . it
ERRIEALTE 1 d f52 550 ShHMGBa & A 240t m 4 i KEF 4. 74, Eid
X IR #3417 rShHMGBa 25 V4 12 h ), B W %2 31 1f. 40l ShDorsal & F A4,
Ui ] ShHMGBa & H A 0% Toll-Dorsal 5 S %, #* B ShHMGBa & H X ##

BHARME, HEXRGERG D KIEEEE.

REEE]: TR REARIREE, SO ROGE R PCR; )& et; Toll-Dorsal 12 5 iH & 449

WA - MAESESRE, ETHEELE Ca? @EAMBPARR, 5E

AL N, OIS R A R S Sl 1, dE ke I8 o s A% R T
kB(NF-kBﬁnéﬁUE&fﬁgEu;‘%zii(MAPK) Az, F%—Brxfﬁﬂ%ﬂ it
fry b 3 12 181 IR EA 1 (HMGBI1) & — i #L 8Y 1 $it % 5 5 F1 DAMP

nT, Eﬂ‘J%E%@J;%IEPE:?ﬁ%ﬁﬂﬁéﬁﬂﬂ@ﬁﬂf%, {7 Wi 7 e [ {5 5 B R i

ek RAE, 1E NS K DAMP &Z1/EH . HMGB1 54070 6. M5 . JET .

PR B M. HAEAEMMEEAEE X, HMGBl fE N — R Z B EH, X

LT RREL O T H O M L 4> T4 A BRI EAL AR JFR A, B AE AN [ A

BT RERF A ENN . C 4, HMGBI 40T . H 3 A% 7 S0 I %

B, ETCEMESI Y e R R B R G b K HEOCHEAE R, HN 4 A B A
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TEF, X 40 0 B 480 2 &t Al L o 281, 93, 1000 oA S 06y 5 ol o) V] B R IR R (S
henanense) HATHAMIEALTE, XT HMGBa £t [ 752 88 W 068 JBaE ok 75 4R A BL &
TEAN B A i A2 AT T ST . [RIRIEXT HMGBa &% F % 5 K e 9% 18 B 11 s 7F F i
17 TR IL ARSI HMG FR R BE A SIS R R G D et Fudefit 1
FLnlt, (R I 0y B 5E 3 W N 0] B < R VT Gl RN 4% 1 R B 4R 1R B AR 4R

4.1 MRERE

4.1.1 SKIGMHE

4.1.1.1 LIz
S 21.1.1.

4.1.1.2 FESIRF

TR, 95% kS . W B E E 24 BIE R 2\, FITC, Goat Anti-Rabbit IgG
W B RHA AR AT, 4%HR G 2R Prodasgikdt i, Triton-100. %
PR I I H R EERHEE R /AT, FITC, Goat Anti-Rabbit IgG 4 H V& H 4
MIEARBRAH

41.13 FEFLHEE
ZEE % 2.1.1.3,
4.1.1.4 Ik

ZWE =% 3.1.14,

412 SLIGHE
4.12.1 ARLIKREfRIMBAIE i R4

BEHLIEEL 80 HA/MHIT  1HIE « 58 B MR B F T AR IR AR AL FE . 4RIK E N 14.5
mg/L (1/16 LCso) ~ 29 mg/L (1/8 LCso) « 58 mg/L (1/4 LCso) LAKXIIRAL, A4
20 R, S RIAEEIESE 1 d. 553 d N 5 d A —B a7 EOM, BUE B
HEFH L E T 7 1mL RNAiso Plus ¥ ) 20 E H, AFI-80°CUKAE, FTHEHUE
RNA. S3hEUM AN S 585 AR E T4 1 mL 4%2H 23 [ 52 i 1 85 0 [l 58, 4°C
UK L2
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4.1.2.2 SARGLE R EE BT R AR B LR A EE Y Il %

(1) R BRI N R e b B, RN G

(2D P JHF R IR ZH S AT B o K Ab

(3) FRRE BRI AL IR AT 125 B AL 2

(4) FBHATRGAIE, 2 5R I

(5) HULHRGS AORTIRIRALZY, FBUAad b AT g, £ B OR TR a]

4.1.2.3 2 RNA BY$2ELS cDNA X

WAET-80°CHIMR MM B AL E J5 () FHBR R . 8. A ZUAL 4T & RNA $2 ], JF

¥ cDNA, BHAKER/EDIRFSE % 2.1.2.8.

4.1.2.4 qPCR #MN$RIMEB G ShHHMGBa EEHIFRIE

I SEI SO e BRI AR e S, B ShHMGBa J RI7E Tt . 850 i 4 21

HRRIE R, BAARED R — & 2.1.2.9.

4.1.2.5 REREENEIMNER S(HMGBa EAZ RS %

1) ShHMGBa &5 [ 1 i 20 23 4. 9% 5% 6 e A

(D DI AHLUI A RN S um, V1A SE A HURIT, 37 il 15,

5 65 CHE¥E .

(2) U T RYB R BEAT it A 2
(3) MHHTEKAE, Z )5 PBS #E 3 1K,
(4) B BT EREE i, S =R iZ2 2 20 min, R 45 PBS ik 3

(5) A BB AR, WNEER, Z=iiE7%E 20 min. PBS M¥E 3 IR,
(6) H 3% H20,, =iMEDE, ALFE 10 min, PBS #'f 3 iX.

(7) 10%H £ 1 iE = \E A 1 h.

(8) PEARIR A+ A, WIn—ht (2% L= 17E 1:800 B ShHMGBa i 4ifH

PEIMIE S HMEME) , 4°CHRIEE .

/%‘\ °

(9) R AdF PBST F1 PBS JEVEH A% 3 K.
(10) ¥ —Pr (1:800 #ifE) , FEIRBEELHFE 1 ho
(11) PBS /& =K, WIN& DAPI HIH2¢ Y6 mcE Aifl, 35 a9 S i
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2) ShHMGBa & [ T I 4 i 33 5% 6 7 7

(1) MM %A 0.5 mL 4% % 5 AT | mL VEGTE8, 7EI% 8 & 5 — X i
JR BT AL S B AL, 4°C, 7€ 30 min. BSOUKEEDTIE, FFH 50 uL ‘K PBS &4
M, N 10 pL TEI A b, HER AR MR

(2) 1.4 M G938 75 s 78 AR AR 5] FFF g i 2H 2R G B 5 e 6

4.1.2.6 rfShHMGBa & B;F 8712 B9 X ShDorsal & B#% R 576

BEHLIZIUA 12 JOR/MAIE, Hig RSB R, 3 x5 A, 4
6 R . AFAH rShHMGBa & 3K, K PBS #ike, $ZMEAE g (K | ug /R
B — Xof P PR AT AR HEAT R R A, S BRZH IS 100 uL K& PBS, 4 BIE R (4
Ja 6 h A1 12 h BEAT AR, AR MR ., JFEEAT ShDorsal 8 H 4% 5 't E i .
HAREAEPIRIA] 4.1.2.5,

413 BIBSGIT S5

S0 2.1.3,

42 #ER

42.1 2B E ShHMGBa BIFRIAFELER
42.1.1 8MBIE ShHMGBa EERFIEER

WALHE)G, B ShHMGBa JENRIEEAH B, H 280 BIK FEFIR 8] 5
M, EAFHALD P REEIEAZE R WK 4-1 () Frox, EEAL Y, FHikH1d,
SEIG A ShHMGBa mRNA Fis & 55T RAM LA G 5, H C2HKE N 29 mg/L
58 mg/L 4B & Tt (P<0.05) , #aAb# 3d f15d, sZIRsH 1A CA2RE A 14.5 mg/L
4 ShHMGBa mRNA Fi5 B 5.3 THa (P<0.01) , HABA NI B &M, ik 4-1 (b)
Fios, fEMFIRARA LA, b 1d, sS4 ShHMGBa mRNA Fik & AH b 2 56
HRZH T = #0 EEMTH R (P<0.05) , HhiRaEE 3 d iRE, HAH CEREN
14.5 mg/L SEEGAH B & = (P<0.05) , HAWHAE A&, HIEEME, W sd,
CA> ¥ FEE N 29 mg/L Al 58 mg/L 4 ShHMGBa mRNA ik 8 [ i FRAK,  H 2 Z B
(P<0.05) . @ 4-1 (o) Fiw, ERALF, #WabE 3d )5, CA2KREN 29 mg/L
SLHG2H ShHMGBa mRNA KiEEA MW E T Hm (P<0.0D) , Wi 5d, L
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ShHMGBa mRNA ik 8&#A T+, Hrf CAHREE 14.5 mg/L 41HE 3E T+ = (P<0.01),
CA*RIE 29 mg/L HEEFE (P<0.05) .

FEARFHL S, B8 ShHMGBa BN MFIE B REAR LB —F0, JHN RN, =K
FEMHARIEE R ET R KNG, (WRECHAZEETE, kLR
BRI . H=ANHGUHEL, SR R AL U0 R i 2508 i SR,
17 o 2L R 8 182

(a)~ HMGBa ingill (b)- HMGRa in hepaiopancreas
LE O Conirol 20+ O Cortol
= 0 145mgT . O 145mgL
4 ] & gl g x B gl
E.ﬁ_ - s gl 2 W SanglL

: ; :
%4- Z 104 T i
*
: :
:‘gZ- :E 5
E &
Rialll | s ,“ llall N1 | P
Lday Fday Sday 1day Fday 5 day
HMGBa in intestines
(C)‘J 3 Control
20 O 14 5mgll
g £ B mgil
g 154 W 38mglL
B
Lt
-
=
Z 10
E
2
E 5 - E3 "
L4
) L l[
0 |=| IIII -9 I'I l.lI |:| T
1day Iday Sday

B 4-1 454 B ShHMGBa A At 25 2T 40

(a) 8, (b)), R, (o) B (¥P<0.05**P<0.01)

Fig. 4-1 Changes in the expression level of ShHMGBa gene after cadmium stress
(a) gill, (b) hepatopancreas, (c) intestines(*P<0.05 **P<0.01)

42.1.2 {2mBE ShHMGBa ZEE9 % 1ER

ANFEAREHRALTE 1 d 5§ ShHMGBa £ A 75 M40 A H ) e ALk AR T 22, &5 5
4-2 (a2) fi7~, N ShHMGBa it Mg, PlyiarelfE, i 4-2 (b2) Fiw,
Xt & ZH ShHMGBa 25 75 M40 A% A R ¥ F oA, £ B AR+ . CA2KE
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9 14.5 mg/L AbFRA, Wi 4-2 (¢2) Fran, 4H)i N ShHMGBa S H BRI £ . Cd?
WE R 29 mg/L A1 58 mg/L AbFRAH, P 4-2 (d2) A1 (e2) Ffizx, ShHMGBa & H
FE AR

DAPI ShHMGBa Merge

Negative
Control

Control

14.5mg/L Cd?*

29mg/L Cd?*

58mg/L Cd?*

B 4-2 4%aMhi& 5 ShHMGBa & & £ fo 49 o 7 69 2 {3
ANFEIR R 1d, $5/]X=20 um
Fig. 4-2 Localization of ShAHMGBa protein in hemocytes after cadmium stress
Different concentrations of cadmium stress for 1 day, scale bar=20 pm
ANFIVRFEARALEE 1 d f5 ShHMGBa 8 78 B IR 2H 23 b 1) 58 67 45 L 20 AR fBL, &5

Tl 4-3 (a2) fiw, X4 ShHMGBa £ 8 MR A% H . CA2K N 14.5 mg/L
AEFELH, N 4-3 (b2) Fizn, ShHMGBa 5 [ AL A4 AZ S4RM 5 b . Cd2 ik BE
N 29 mg/L AbFRAE, WP 4-3 (¢2) Fizn, ShHMGBa & HEM A . CA¥ ik E
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58 mg/L AbERAL, 4N 4-3 (d2) FizR, ShHMGBa & A EM M. i, &
i kb4 S HGR % ShHMGBa 25 A H 40 i K% ) 40 R A Az .

DAPI ShHMGBa Merge

Control

14.5mg/L Cd*

29mg/L Cd>*

58mg/L Cd?*

B 4-3 4338 %5 ShHMGBa & & EBRRE R P 242
ANFEIRFER G 1R, F3R=50 um

Fig. 4-3 Localization of ShHMGBa protein in hepatopancreas after cadmium stress

Different concentrations of cadmium stress for 1 day, scale bar= 50 pm

4.2.2 rShHMGBa & R;¥ 51/ ShDorsal EE P H L

FEXHE #3147 rShHMGBa 25 %4 12 h J&5, 7] LA 2 W %2 3] ShDorsal 2 H FI1%
AL, 45 B 4-4 (a2) ffizn, A4 ShDorsal SRPTEATEMLIE, PBIHUR 5. Xt R4,
5 RNl 4-4 (b2) Frr, ShDorsal 85 H € A AELIMLT H1 o 45 rShHMGBa #5H 12 h
Ja, @ERWE 4-4 (c2) Fizn, ShDorsal 2 FH & 7 A4F 4 i 5 A4 oAz
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DAPI ShDorsal Merge

Negative
Control

PBS 12h

rShHMGBa
12h

B 4-4 rShHMGBa % & /2415 ShDorsal & & /£ fo 08 F 6 % 43
=20 pm
Fig. 4-4 Localization of ShDorsal protein in hemocytes after injection of rShHMGBa protein

scale bar=20 pm

4.3 Hg
4.3.1 SAEGIE B EE ShHMGBa EEERBERNE

B (Cd) 2 —PhIRELA Tkis 34, BEE NRIES), KE I 3R
FIAFEARE, HEYHTERMNARE, B oEsg, misikiEd s miE.
HEAN B PRBEANAR N R EER . — SOk, HRERZFENEWERSEE, [
PP AT, MW T EREME SRR ELSER. 51559000
F I 1) d B AL 2 — 2 AL R 00 R, A T R P M AR T
2 S 4R R M — N B ARRAE . Wang S50 BB I AR L, B & AR R BRI ]
MK, WEMEAR (ROS) MARF L A i (LPO) /KF3n, M5 8 1L 3
BU0Sl, TUNEL R 56 F13E 5 4% (TEMD 45 R BoR, R 4b P )5 i &8 40 i 2 30
P TORFAE, 2 J5 BT HY 30 b B 20 R A0 AN 98 RE S BE0ST AR S I A ) T R R AE
WA HE J5 ShHMGBa R Rk 824k, 45 5% DL 5 52 2 5l iR #
ShHMGBa 3£ I E, #2755 ShHMGBa F& K %48 W ia G N2 . 5 I R B 24 48
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BFESdE, MRERGBANTBEES SHHMGBa 2N F XA B T WM, XAl
e AR EE B X 2 TR S B B A R G R T AR o T R B R e S A 1, R
ED%%HT@WDEH%%QE/AEPE&%%

34k, @I ShHMGBa & 78 FF i iR 25 23080 ifin 20 A v (%) 52 A2t n] BL X
HEMNE R RENMFERIIT R0, 5%, EWAEMEEN T, ShHMGBa
HEEFEEMEMBZY, FEREHEZNEN. HMGBI & A& N I1E
MEEMLHE, 5 DNA £ 425 DNA 4. B 5 M1 DNA H B FH 4,
il DNA R 3 A RS W TG A REERERE . DRENAAZ S —E
AR 9 R A AR T, K R N A P PR B 11 A AR A O RS, 48 1041
XK, AR (14.5 mg/L) Wil 1 d B, ShHMGBa %5 X 18 BT BRI 10 K & %

, ABR A R, R RE R LR R P 2E L R 40 i R AR A DG BRI Rk, 1
G 0 4 B R R . HMGB1 2 7R 5t o i) 32 AR R 2l 3G H R
0550 200 ML 9 T AR TS R AR D e S 5 A RLA DO, Hh IR B AR B
ShHMGBa & H K& %, AL A IR M 5T 1) %% #% 7T BE A2 76 5% 1 R 11 20 2345405
B R ¥EAE R o T 4R 3G R S0 L. 4 O TR ER A 2 0% B HMGBIL B
R ER K, 404K % DAMP M4 E A i /F 3459 60, ShHMGBa
HAWRKESYE THRIIEMNRIERMN. HMGBI & A 2R L. BALHR N
A P4 W 55 Hh 78 24 DAMP 4r T8 % R T A o, e RBER
A8, 88,931 (H DU [ BT AT HR S HMGBI1 28 (3 5% 40 B R 25 1 N 280, AR st
U2 & % HMGB1 & 0 8 & 8 a1 B %, B L s e 1R .

4.3.2 rShHMGBa & B X #4% % EF ShDorsal BJE20

4k ¥ HMGB1 & EAE N DAMP 43 7, A0S %6 K 4 % 1) kAR 38, 88. 891
Chen %5 & I JL 4N X6 iR o HMGBa #1 HMGBb 2 K #8 7] 5 Dorsal 5 R # B {E
FHBY T A 8 8 3 m I H AR IS Tolle JE 1], % 30 A1 i HMGBa {2 3 Dorsal
) 1% A% A0 1 Dy R A 40 i, RIS Bt B IR B Ak R A, 2R W i Ak () HMGBa
A LLE I Toll6 %244k, Sl Nilff5 5% 2, {eit Dorsal ML, &Pl
IR B ER L, AT R #5 56 R e % D e 1. A S G ii io #2 88 rShHMGBa & F i 57
BRI R &, W50 ShHMGBa £ H 2R 8 e R & F /EH] . rShHMGBa i
HyES 12h 5, 7] LLBH & W %2 3] ShDorsal 85 H % # 7 . ShDorsal & H HJ A
¥ 0] DA B B2 4% arasin-like. alf6. c-lys. crustin $i ik [t & 95, i B
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ShHMGBa & [ 7] LAfE 5 — 4~ DAMP 43 7 #3% ¥ # Toll-Dorsal {5 5 & %,
ShHMGBa & A X R B R R il R AN BE A ZEEZAEN, R EAEZN
A] BE 1P B A% #% s AT ShDorsal F k& 8 1 2 5 R #2 7E H .

&2, ShHMGBa 25 7 & 8 % 48 e i B 2%, H A B 3% 8 ) fe
558 38E B AL BT, 4E M T AR AE A % . H ShHMGBa 7] LLE Yy — A4
DAMP 7} 1 305 % & Toll-Dorsal 15 il #%, 7£ 1% 8 56 K 5% B 18 R 4 b K 3%
HEMEH .
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Chapter Four Response of Sinopotamon henanense ShHMGBa to
cadmium exposure and its effect on the nuclear transcription factor

ShDorsal

Abstract: The cadmium exposure experiment was conducted on Sinopotamon henanense
using different concentrations of cadmium, and the ShHMGBa gene expression levels
were analyzed in the liver, pancreas, gills, and intestinal tissues after different exposure
times. The cadmium concentrations were set at 14.5 mg/L (1/16 LCso), 29 mg/L (1/8 LCso),
and 58 mg/L (1/4 LCso) of CdClz, as well as a blank control group (control). cDNA
libraries were constructed from liver, pancreas, gills, and intestinal tissues after 1, 3, and 5
days of cadmium exposure. The analysis of real-time fluorescence quantitative PCR
results showed that after cadmium treatment, the expression level of the ShHMGBa gene
in the gills, hepatopancreas, and intestinal tissues of the S. henanense showed significant
changes, and was affected by cadmium treatment concentration and time. The expression
level showed a trend of first increasing and then decreasing with the increase and
extension of cadmium concentration and exposure time. Compared to the three tissues, gill
and hepatopancreatic tissues respond faster to cadmium stress, while intestinal tissues
respond slower. The localization of ShHMGBa protein in blood cells and liver and
pancreatic tissues after 1 day of cadmium stress was detected using immunofluorescence
technology. The results showed that under normal physiological conditions, the
ShHMGBa protein is mainly localized in the nuclei of blood cells and liver and pancreatic
tissues. After 1 day of cadmium stress treatment, ShHMGBa protein will shift significantly
from the nucleus to the cytoplasm. In addition, after 12 hours of rfShHMGBa protein
injection into the stream crab, significant nuclear translocation of the blood cell ShDorsal
protein was observed, indicating that the ShHMGBa protein can activate the Toll Dorsal
signaling pathway, indicating that the ShHMGBa protein responds to cadmium stress and

plays an important role in the innate immune system.

Keywords: Sinopotamon henanense; Quantitative real-time PCR; Immunofluorescence;

Toll-Dorsal signaling pathway; Cadmium;
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EXRES5SRTIERE

G

AEALR S LT R R B M KL, e BE 1S B ShHMGBa 5:R 7 5 & K 34T T
JEA%#Ik; W5 7 ShHMGBa R EH M IIRE,  LLRORHR e ) B2 5 X DA R AE 3 i ok
KPR G

1. BRI e PR BIR B ShHMGBa 2: /754K 1016 bp, 8 2 > 70 MR ER
FEAW HMG & T8, DL C in— N E & R ARG 2R IR R #4514 .
%% ShHMGBa 5 T H NI N — 3. 1888 ShHMGBa F:RELE g it ik
T, ENUA I RE R AL,

2. [RINE S I T A rShHMGBa & H . & & P, rShHMGBa & H 27
R SESE DNA KRS, HOW R DNA FI45 &G M5, (HH AR B4 B
PR E

3. FR BN R B ShHMGBa BERIAESE . FHIR AR AN 4 2 I8 B3 A B R,
HIEH AT, ShHMGBa 8 H 3 2258 A 78 L 40 A H AR 23 40 Az v o 4 o
18 J5 233 ShHMGBa & H B4tz [m 40 s . 4h, rShHMGBa 8 H A0S
Toll-Dorsal {55 1@ %, {ELRIILEH KIEEEIER.

Zi L ik, ShHMGBa 25 1R B4R il 1) 8%, H ShHMGBa & H AJ BUEA
—> DAMP 73 T I0& 1% 8 Toll-Dorsal {5 518, 169 ShHMGBa 5 £ IR B S5 R A
PR R RKEETAERH . AP RAERNE T HMGB1 fER 850 R R b R 4
HER,  DARAR RS2l M5 R e B0 R G2 (1 A 4%, 10 Ho At HMGB1 %4
3B PR B AR ORI LRI EAT 1 20, idE— 56 & e 5 e A g (0 7R T it
W LR AR .

S TIERE:

#E— 4R 5 ShHMGBa 14 DAMP 73 71 DRE, BLACW AT . H B AR 24541
PR B BB AN VE AL . 55 4%, ShHMGBa 25 FH#3% Toll-Dorsal 15 5 38 # ()
SEAR AN B
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