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Table 1 The primers for vector construction of HMGBI, A box and B box

Product (bp) Sense (5'-3") Antisense ( 5'-3") Digestion site
HMGBI1 648 GCGCCATGGGCAAA GCGCTCGAGTTCAT Nco I/’Xho I
GGAGATCCTAAGA CATCATCATCTTCT
A box 281 GCGCCATGGGCAAA GCGCTCGAGGAACT Nco I/Xho I
GGAGATCTAAGA TCTTTTTTGTCTCC
B box 282 AAGCCATGGGCAA GCGCTCGAGGACAA Nco I/’Xho I
GGATCCAATGCAC CTCCCTTTTTTGCT

1.4 HMGBI, A box, B box } Bt ve 5 1 % 5
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L6 PR N H s A il

SDS-PAGE 737 i H I 8 (G 0 FE v i v, 7EE
AR A NSRSl Ak AR 1 Y 200 mL 41 1 S IR O
SRR, W E AR 5 mL 5% (10 mmol/L 1B I, 100
mmol/L NaH, PO,-2H O, 10 mmol/LTris-HCI, 8 mol/L JR %), #i&
Vil sy, B B JE, WOk B ISR AR T, R 250
mmol/L R MESEBEsE b, A H 182 1, IR T SDS-PAGE 4y
Mo
1.7 Western blot 3l
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DLAME I BEANRZ 40 e (PBMCs) #2211 Total RNA £ RT
Sk cDNA, DL B, 35475 HL PCR 44, 28 10 g/L 3
JIEHE 6 12 HLIK, PCR =41 K /Ny 648bp, 281bp, 282bp, 5 il 1
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Fig. 1 PCR products in agarose gel : Lane 1 :HMGBI; Lane 2: A Box;
Lane 3: B Box
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Fig. 2 Endonuclease digestion of HMGBI1: Lane 1 HMGBI1; Lane 2 A
Box; Lane 3 B Box

2.3 HMGBI, A box, B box H %5 [ {21k K 4tk

HMGBI, A box, B box H 14 148155 &k, WELRIA &
P, IR KT, AR RS SR A,
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BRI AT A 204k, nIA 2K — A s A (8 D . Rk
BN 25 IOTE T JATr A s A & 6 MU (B S

A B

Da M 1 2 kKDa M 1 2 3 4 5 6 7

972 — [ Wt 972 gme . -
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e
20.1 ¢ !“ 143 ,......

14.3

I 3 HMGBI, A box fil B box & [ ¥ J5IZ 1% (A) 1 AR5 K401 B
H M, 2 IPTG % 3%3% HMGBI (B) 1 K17 S M40 & & 11, 2 IPTG
S Abox [ 5K 1,3 IPTG 43 A box [{ S FAVIE RS, 4 IPTG 5
T Abox [ AT LIRS, 5 PTG 543 B box 184, 6 IPTG
743 Bbox LB HUTIENE/Y, 7TPTG 543 B box L H VAP /)
Fig.3 The expression of HMGBI1, A box and B box by BL21 E. coli. (A)
Lane 1, control (non-induced). Lane 2, expression of HMGBI induced by
IPTG. (B) Lane 1, control (non-induced). Lane 2, 3 and 4 were whole
lysate, precipitation fraction and soluble fraction of A box induced by
IPTG, respectively. Lane 5, 6 and 7 were whole lysate, precipitation

fraction and soluble fraction of B box induced by IPTG, respectively

K 4 44k f¥) HMGBI, A box 1 B box: M #8173 11, (A) 1 ZifL
f'1 HMGBI, (B) 1 444 ] A box, 2 4l{LH] B box.
Fig. 4 SDS-PAGE analysis of purified recombinant HMGBI, A box and B
box Lane M, protein molecular weight marker; (A) Lane 1, purified
recombinant HMGBI; (B) Lane 1, purified recombinant A box; Lane 2,

purified recombinant B box.

A B
KDa. 11 kDa L A
66.4— 66.4—

29.0— 29.0—
20.1— 20.1—
14.3— 14.3— -

5 Western blot 455t M ARESR A1 20 T4, 1 R 3 RIBFIIEHEA,
2 2L HMGBI, 4 2461 A box, 5 ZE4L (1) B box,
Fig. 5 Western blot analysis of purified HMGB1 proteins using
monoclonal antibody against His tag. Lane 1 and Lane 3, bacterial lysates
of BL21 as negative controls. Lane 2, purified recombinant HMGBI. Lane

4, purified recombinant A box. Lane 5, purified recombinant B box.
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HMGB1 78 FLAZ A1 M ) A1 fu A% o 4 e (R 30, 5 41 i
PR E 1F) DNA 858 (ZAY a AR L 2007 3 450D 255 A
T 5 | [ A 405 S B, HMGBI 7 4 044 1 i) FLAd £y 8 2
13q12, 'EEANMINET . EINRIEZ I TATA FEE3h 714
Wl FAL AT AN T B 5T ANk, Hik B,
HMGBI H ¥4~ BH 25 1 1) X 4k (A box 1 B box) Fll—A~ 7 [
BT IR ALA . HMGB1 B {53 4 5F = N [ 4E T, 3%
H /NG 7 A box £l B box, B box HA4 HMGBI {1k
JERE IR M AE R, A box BEWEHSHL B box 13 fig A ik 2 ysk
P SN R i e,

6 HMGBI 7EHZ1 2P itk /N BUIFLZR U Fl HMGBI $iiin.
i (1:100) et 45 R unls], PBS [ ALT1ZR, Con A 41 Con A 5 11
JHF 9B 2 21
Fig.6 Immunohistochemical analysis of HMGBI1 expression in mouse
liver. The sections were stained with anti-HMGBI anti-sera (1:100). PBS:
normal tissue; Con A: hepatitis induced by Con A (18.g/kg).
Magnification X 200

HMGBI1 25 Z Fh 3 B Ao i F . HMGB1 5 Ik EEAE |
DA OGS 98 L SR ML PR B 1 e T o ST e b 8 S5 5 1) &
Joi A G, HMGBI 1] DU A 20 2549745 5, R Sops SRk 4t a1
FCARI GG, 25 55 G g2 5 I USSP 4 JHL R T4 P 6 0 T
o34k, 2 5 A B0 1016 52 L 40 6 T A A0 B0 1 78 2, il
T 2 HMGBI g SCh /ML AR e R 1079, 257 3
H PR R A AR s PR . i HMGBI Ry Ak G 4 fifa 2
A WA I AR B R B VEGF,  HLAE AR b = 4 ifn 45 B TR
HMGBI1 0] 52155 G RE I b R 7= (K 045 9 B2 4l IR AR 1, 2R
TEIE AL S, Mitola ZEPHIE R SRS EG Hf, HMGBI i&A]
WO L P R 40 B TK) MAPK. 40 Jit A5 5 1715 1R 38 (extracel-
lular signal-regulated kinase, ERK) 1/2 {5 “5-3iF 4k, 124 P9 52 40 il
W5, IR AE SEHUBRE 32450 19 1058 P9 2 4l i J2 . HMGBI 5
R AR T D BEAE T T LB AL T A0 L G Py AR 4 g
(endothelial progenitor cells, EPCs) Fl1i& Ifit T-41 Jf, Zh (2 HE 52
W ZURES, DR EE G405 423 ) I8 T 1Y,

HATOC T HMGBI 7EHR S 4 ORI 5 HE 2D, 1% 1 £ i
#21 HMGBI [#41: Fl A5 R WL AiE . Watanabe S5H 1 75
EAU B R BB KAl 3] HMGBI ik Eiff, 25 EAU
BRI 32 B T A B BEOR UE K B4 i, {21 TNF-a
993 . Arimura 85 DI G 2 37 R Bl A 194 I 54 SR, R BB ARY
SN P AR e TR HMGB . 70 W0 190 58 34 B R 114 B 3
A, HMGBI ik W35 Bif, H 50 T iz 4 et g

[ (monocyte chemoattractant protein, MCP) -1 ik 7K - 25 7] #H

s PRANSEIG K BUEE 41 HMGBI AJ i 500 100 155 (4 2% 1 B2 4

(retinal pigment epithelium, RPE) iT4% . X $6 4k BLELR M AMEE i

1 HMGB1 7] 2 5530 94 IS 2 I ) 1040 4 S0 B A

A ARIE W PETE HMGBI 7 B AT 1 8 i 7 i = 224
FTS B PR 8 LAY 1 AR KRR 15 )= HMGBIL 733
DA, X LB PR ey T AN TE HMGB ) 2 25 (e 3 s T 4
S EAN S R A SRS . A ZE A SU AR LR A I R A=
JE, $E7 HMGB1 A3 617 208 S W R m] BEVEROR o

HMGBI 2y i FE R 53 (1 8 1, Bl 22 0] 22 S AN K, JRATT
J1i PubMed blast LA A/ il HMGB1 2 JE 1 7 51 10 22 534 »
SRR A1 189,212 {7 s M FE TR AN ) R BLE1ED , LRI
YIRS, AHIRZEA 99% LA by JTLA,  ASSIZE T 45 i) S A
HMGBI thig 5/ il HMGBI 4¢3, Ak 24 20E A7 115
Mo e840 or, HMGB1 23k T MU AL, IR g - 2 4b
JAIAZR T, AL JAE T A IK RGN, I n] A S A R R R 2 2R
IR AR, ARIR 45 R 5 Z AT IS4 R AT A >,

ARSI DRI EE T HMGBI LL % B box, A box [ il #%
FABBR, AR S AN P HEAT 2K, K B (¥ B A8 R
o5, R T A4k, POkl 2 T B m gl E H iR A, (=
S THE E. Coli th3ik, A FVG YA G, FATIELE
F Polymyxin B Column 7 #4685 (1 7 1) N 7 %5, F] Cambrex
i) Limalus Amebocyte lystate kit ¥l § 75 2%, i 3REUA H 1) &
FR A B 38 5 B B B R T B AR K. 53—, i T/E E
coli ik, Ak MU Bk Z WAL, R X DhaE A 5, A
Reulge, SR AR AT 51 CAE E. coli ' R IE A7 Dy g1k 1)
HMGBI 8™, H iy AT B8 18 2K A bl % 1 2 i,
JiAh, TATE e BAL Ble /N, 31T 16 /4M4T HMGBI FH L
ARSI AN ML S B S T IE AR IR 8 20 WA S L s R PR
o BERK

ARSI DR T HMGBI L B box, A box [ R A%
IR, IFPRAGF T IR 1, RBOFTPE S K AR AR T
Z S BEDUMLG . ALY R A — D5 N HMGB1 5 A5
TR AR B T 240, s (B ia S OORT ) S

2 2 W Hk (References)

[1] Goodwin GH, Sanders C, Johns EW. A new group of chromatin-asso-
ciated proteins with a high content of acidic and basic amino acids[J].
Eur J Biochem, 1973, 38: 14-19

[2] Laudet V, Stehelin D, Clevers H. Ancestry and diversity of the HMG
box superfamily[J]. Nucleic Acids Res, 1993, 21: 2493-2501

[3] Vaccari T, Beltrame M, Ferrari S, et al. Hmg4, a new member of the
Hmgl1/2 gene family[J]. Genomics, 1998, 49: 247-252

[4] Bustin M, Neihart NK. Antibodies against chromosomal HMG proteins
stain the cytoplasm of mammalian cells[J]. Cell, 1979, 16: 181-189

[5] Isackson PJ, Bidney DL, Reeck GR, et al. High mobility group chro-
mosomal proteins isolated from muclei and cytosol of cultured hep-
atoma cells are similar[J]. Biochemistry, 1980, 19: 4466-4471

[6] Park JS, Arcaroli J, Yum HK, et al. Activation of gene expression in
human neutrophils by high mobility group box 1 protein [J]. Am J
Physiol Cell Physiol, 2003, 284: C870-879

[7] Stros M, Ozaki T, Bacikova A, et al. HMGB1 and HMGB?2 cell-specif-



PURAA = 240t i

www.shengwuyixue.com Progressin Modern Biomedicine VolL1l NO.21

NOvV.2011 -+ 4009 -

ically down-regulate the p53- and p73-dependent sequence-specific
transactivation from the human Bax gene promoter [J]. J Biol Chem,
2002,277: 7157-7164

[8] Bonaldi T, Talamo F, Scaffidi P, et al. Monocytic cells hyperacetylate
chromatin protein HMGBI to redirect it towards secretion[J]. EMBO
J, 2003, 22: 5551-5560

[9] Wang H, Bloom O, Zhang M, et al. HMG-1 as a late mediator of endo-
toxin lethality in mice[J]. Science, 1999, 285: 248-251

[10] Dumitriu IE, Baruah P, Valentinis B, et al. Release of high mobility
group box 1 by dendritic cells controls T cell activation via the recep-
tor for advanced glycation end products [J]. J Immunol, 2005, 174:
7506-7515

[11] Semino C, Angelini G, Poggi A, et al. NK/iDC interaction results in
IL-18 secretion by DCs at the synaptic cleft followed by NK cell acti-
vation and release of the DC maturation factor HMGB1 [J]. Blood,
2005, 106: 609-616

[12] van Zoelen MA, Yang H, Florquin S, et al. Role of toll-like receptors
2 and 4, and the receptor for advanced glycation end products in
high-mobility group box I-induced inflammation in vivo [J]. Shock,
2009, 31: 280-284

[13] Takata K, Kitamura Y, Kakimura J, et al. Role of high mobility group
protein-1 (HMG1) in amyloid-beta homeostasis[J]. Biochem Biophys
Res Commun, 2003, 301: 699-703

[14] Qin S, Wang H, Yuan R, et al. Role of HMGBI in apoptosis-mediated
sepsis lethality[J]. J Exp Med, 2006, 203: 1637-1642

[15] Tsung A, Hoffman RA, Izuishi K, et al. Hepatic ischemia/reperfusion
injury involves functional TLR4 signaling in nonparenchymal cells
[J]. J Immunol, 2005, 175: 7661-7668

[16] Ulloa L, Messmer D. High-mobility group box 1 (HMGBI) protein:
friend and foe[J]. Cytokine Growth Factor Rev, 2006, 17: 189-201

[17] Lotze MT, Tracey KJ. High-mobility group box 1 protein (HMGBI1):
nuclear weapon in the immune arsenal[J]. Nat Rev Immunol, 2005, 5:
331-342

[18] TianJ, Avalos AM, Mao SY, et al. Toll-like receptor 9-dependent ac-
tivation by DNA-containing immune complexes is mediated by
HMGBI and RAGE[J]. Nat Immunol, 2007, 8: 487-496

[19] Zuo XX, Gong YH, Zhou YO, et al. The plasmic translocation and
release of high mobility group box chromosomal protein 1 in periph-
eral blood monocytes of patients with rheumatoid arthritis and the
effect of thalidomide [J]. Chinese Journal of Internal Medicine, 2008,
47:374-377

[20] Andersson A, Covacu R, Sunnemark D, et al. Pivotal advance:

HMGBI expression in active lesions of human and experimental mul-
tiple sclerosis[J]. J Leukoc Biol, 2008, 84: 1248-1255

[21] Watanabe T, Keino H, Sato Y, et al. High mobility group box pro-
tein-1 in experimental autoimmune uveoretinitis [J]. Invest Ophthal-
mol Vis Sci, 2009, 50: 2283-2290

[22] 3L, PR, F&, T BRBCAR% AU 1 8 Bl Survivin,
PCNA P2 1waf/cip [f52I[J]. Fufi 224k, 2009, 25(4): 382-384
Wang Qi, Luo Xiaoqing, Wang Hui, Wng Yaxian. Effects of guizhi
fuling wan on survivin,P21waf/cip,and proliferating cell nuclear anti-
gen of cancer-bearing mouse.
382-384

[23] Ellerman JE, Brown CK, de Vera M, et al. Masquerader: high mobility
group box-1 and cancer[J]. Clin Cancer Res, 2007, 13: 2836-2848

[24] Yang H,Wang H, Czura CJ, et al. The cytokine activity of HMGBI
[J]. J Leukoc Biol, 2005, 78(1): 1-8

[25] Raucci A, Palumbo R, Bianchi ME.HMGBI: a signal of necrosis[J].
Autoimmunity, 2007, 40(4): 285-289

[26] Messmer D,Yang H, Telusma G, et al. High mobility group box 1

Immunological Journal, 2009, 25(4):

(HMGBI) is an endogenous Thl polarizing signal for dendritic cell
maturation[J]. J Immunol, 2004, 173(1): 307-313

[27] van Beijnum JR, Dings RP, van der Linden E, et al. Gene expression
of tumor angiogenesis dissected: specific targeting of colon cancer an-
giogenic vasculature. Blood, 2006,108:2339-2348

[28] Schlueter C, Weber H, Meyer B, et al. Angiogenetic signaling
through hypoxia: HMGBI: an angiogenetic switch molecule. Am J
Pathol, 2005,166:1259-1263

[29] Mitola S, Belleri M, Urbinati C, et al. Cutting edge: extracellular high
mobility group box-1 protein is a proangiogenic cytokine. J Im-
munol, 2006,176:12-15

[30] Chavakis E, Hain A, Vinci M, et al. High-mobility group box 1 acti-
vates integrin-dependent homing of endothelial progenitor cells. Circ
Res, 2007,100:204-212

[31] Palumbo R, Sampaolesi M, De Marchis F, et al. Extracellular
HMGBI, a signal of tissue damage, induces mesoangioblast migration
and proliferation. J Cell Biol, 2004,164:441-449

[32] Watanabe T, Keino H, Sato Y, et al. High mobility group box pro-
tein-1 in experimental autoimmune uveoretinitis. Invest Ophthalmol
Vis Sci, 2009, 50:2283-2290

[33] Straino S, Di Carlo A, Mangoni A, et al. High-mobility group box 1
protein in human and murine skin: involvement in wound healing. J

Invest Dermatol, 2008,128:1545-1553



