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JERE PGt b4 °Cid i PBSHUE R B # ik
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BRI AR BE BN 1 3% AR TG 37 °C 30 min; JFrepd
Tl IDAB-H O3t (45 R AR S5, s I
6o BB T S o A0 I Ak 2 e A e
PCNA FIBIME(S & E2e i T a0 fitz, S|t s
FRE o, FORR .

1.2.4 7% & PP (Western blot)4a | £ B 28 &2 ¥ Cy-
clinD1. CDK4#=pl6%& & &ik WSCERAN ] N 1]
0 i, IR T A A I 2 O USRS 3 oG EAUE
B, S E A E1TSDS-PAGEH 3k, # 5, LLS% i
NE Wy 4337 °CHf FH2/NIF, — B4 °Cid 4, Wk
il PtCyclinD1 (1:500), % HTCDK4 (1:300), % Pipl6
(1:250)Z el pifd . Bl 4iB-actin i g | HT A& (B ke LL
11:1 000), TBST¥E: I 5 LLHPRFR ic (R 1gG — $it
(1: 5 000) 37 °CHf 412 h, TBSTYLE 5 ECLAL 2% K&t
Bif% . JE B )G LA LabWorks 4. 581 % 4547 HE4T
€ AT, BLH I 451 A B-actin 4 A7 Ol % R AE
(1 LUAE(DAE) AR B 18 E AR Rk &

1.2.5 RT-PCR# K # MHMGBI #| % /& MMC ¥ Cy-

clinD] mRNA#) & 38 K-F WAL AN [] B J1) s 40 i,
Trizol 1 mL/Jif, vK 24 fdt 4 fa, In N S A5 1R &) I 3
L, BCEJZ, AR NEREVK EEHE 10 minf5 B0, 70%
LG JG ADEPCIK i, BIARNA. 5840t
JETEE . HUEFERNA, PIM-MLV Jx #% 5% JcDNA,
TagDNAR 5 M T HEATPCRY 1, 5175 WK L.
2 1% T B e Je L vk, IS LR R A LS, BALab-
Works 4550 4157 04T 2 53 11, BLH 1451 F
B-actingk 47 A1 43 ) 4% A (1) LU AE(IODE)AR % H 1
A A Rk E

1.2.6 %3t E a4 RHISPSSI3.0%K {1 4b2E, 115
PORE DAx s R, WAL LR AR 7 22 43 AT, P<0.05
WK ZERE G

2 H#R
2.1 HMGBI13$/)\ iR Z FE 20 4 B 2 27 52 75 B9 52 Ml
N B ZR 41 i £ HMGB 1)3%4~8 hn £ i £1) &b
TGRS b7 LAl gk, Ak TS 4 it e o B 451 B
B2, FNPHET &, XA, HoxsHE
goit2EE . ZHMGBURIE2 h, Ho40 i 5 5 50 Ao
L I ATAH L JE Ge vk 2 22 e GR2 ATE D)
2.2 HMGBI1 Lif/NR RIRABEFPCNAE HFRIE
G 2 AN AL 2 45 L R, PCNAZE [ 75 X0 I 41
(1) /1N Bt 28 65 400 L ) 40 B A N A R K- IR 3R, &8
HMGB Il 4 h, AR S 4 iz, (1
FikfE 5 R PE, HMGB1/EH 5 8~12 h, PCNA %K
IR 2K T T B8 48 1E 3 LAt /KT (12) 6
2.3 HMGBI &% _Eif/\ R R IEHRECyclinDI mRNA
MEPFIE
RT-PCR%E % & 7K, CyclinDl mRNAYE IFE & [
/IN B2 A A it B ) 3Rk, S HMGB LIS,
CyclinD] mRNATE4 hiH B W (1) v 0k, 428 hik ¥
BEAIE, 12 hf% 2 SERTKP-(B3)
Western blot4 J /8 i 7k, CyclinD14 [ 7E 17

&1 SI¥FYIRPCRI &M

Table 1 Primer sequences and PCR reactive conditions

e 1751 K (bp) IR KGRE(°C)
Genes Primers Lenth (bp) Annealing temperature (°C)
CyclinD1 5’-AGC TCC TGT GCT GCG AAG TGGAAAC-3’ 480 59
5’-AGT GTT CAA TGA AAT CGT GCG GGG-3’
p-actin 5'-GTG GGG CGC CCC AGG CACA-3' 540 59

5'-CTT CCT TAATGT CAC GCA CGATTT C-3'
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R2 HMGBIX/NR R IR PHE R ZBRJE B 53 75 RO RN (X £5)
Table 2 Changes of PI and distribution of cell cycle of MMC cell line induced by HMGBI in different time group by FCM (x +s)

Padil PayicEd| A/ 8/ 12/h I}
Group Control 4h 8h 12h

G (%) 48.20+0.03 31.40£0.02 31.30£0.06 33.50+0.13
G, (%) 14.60+0.06 15.70+£0.04 15.60+0.27 16.20+0.02
S (%) 37.20+0.12 54.20+0.12 52.20+0.06 47.104+0.23
PI 53.80+0.17 63.70+£0.13* 67.30+0.12* 57.50£0.20

*P<0.05 56 A LE o

*P<0.05 vs control group.
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Fig.1 DNA histograms of the cell cycle distribution of MMC cells by FCM

BN B B A0 i A S A R IA, ZEHMGB1 I 3% Xik, AHMGBI1H 5, CDK4%E (1754 hilt Bl &
Jii, CyclinD1#5 [17E4 hiH BB B vy Rk, 28 hik [ 2618, Z58~12 hiZ Wi ML (1&15)

IR, 12 hfF =LA (E4). 2.5 HMGBI#R# 5/ R R IEZMAEp16TE B ik T B
2.4 HMGBI1#Ri# 5 L8/ R R IR4H A CDK4%E P16 A5 1E /N SR B 4N i AT SE Rk B
HAERIE ik, ZSHMGB1 054 hIL 38k g Wi A%, JEpE

CDK4H FIAE IR I/ AR BEAN A SRR SO TRE A, FEARIE T R, IF AT I A KA E (18 5) o
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Fig.2 Expression of PCNA protein in MMC cells by ICC
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Fig.3 Expression of CyclinD1 mRNA in MMC cells
detected by RT-PCR
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Fig.4 Expression of CyclinD1 protein in MMC by
Western blot
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Fig.5 Expression of CDK4 and p16 protein in MMC of
control and HMGBI1 group by Western blot

3 it
HMGB1EHMGH 5 ik % 0t 2 —, 34+
i/ H7E B I R VK B vk B IE B AR AT A
HMGBI1/E ) —FIDNASS & & H, R4tz n Y
YRk /MK S5 1. DNATE 4], SR #E. o
Bett i S KA @ iE S Y. HMGB1E A iy
WA T A% AN G AN A 2 B A AN
LS5 A3 WA IR IR M Ab, RO R BRI IR 5
AHE AR F AT 5 1R T BOR RV ROV, AERUAR IR 44
KRB K 4% SR . [ B, HMGBUAE Jy—F
G5 A7), THE 5 R B R T Y 2 AR S G, T AL
NP IS 5 Ak s AR, R o 4 M B A4 1 BA At
55, 3 TIN5 N A, HMGBLESE G
JHR IR U100 g MR, Sk B A 0 i A R
Pl VAR 22 Bl g (1) R 2B e e i R b R P A T A
H o Kuniyasu5"I8F 50 R I, K H R UK R AR e

YeJx KCHMGBL, ] LA S (18403 45 fiz b e 4 o A 4
SEEIA . 1R H IR e ) W NI FRATTHT I
S I6 3 1 WF T HMGBUE R P 28 (6 Ah i 1 B
MACTRIENE W RAI rh ik R, HMGB 12 JRyt
W R IR ) B LA A I B2, O
NF-kBf5 5815, JAK/STAT(S S LMy X3
B3 T RIEA G5, T SURE I 2
R, T AT ) ST R4 )t 3 AT S G B
FEN 2 —, HMGBI #8757 18 2 52 W9 40 g & 15 1) 4>
AV E Y DR T R B N/ S A

145 41 i #% B0 )5t (proliferating cell nuclear anti-
gen, PCNA)EAN A% N & KI5, 1 ADNAZ &
FEDAIER 4l Bh 85 111, PCNAZ 5 T 40 o 345 (1) )3 31,
A5 20 0 164 5 A SIS 3k & g s, Go/Gail A Gl &
IRV BAIG, A S5 e 4 i 16 5 155 400 1) R A HR AT
ARSI DL AL FTHMGB LRSOE H 16/ BOR 40 i,
0T G 95 AN M A 27 O VR A DU/ B 41 A% W PCNA
HHEERIATEN, 80 R Box, 5 IEH A, &
HMGB1il¥U54 h, 240 PCNA L m R IR,
LRt SIS 1) () S G, 608 AR X R AR 25 2R
JREE7R, HMGB U4 hins 20 i e 59 5 550 (P f i,
JOBEFHPCNAE R IA M 2, $#&/~HMGB 1%
LU0 Re 8 S 1k 2R AN G A

0B S U1 A 5 A AT — IR R R BT —
WA RITUE IR, 43 G, SHI(DNA G B ).
G AMI] . 4 A3 4 IR, 7] HGo/G 313k
NS, FHURITE 4 245 5 . TRATDO RIS /D B R
JEEAN B BEAT T U A B s, S BG4 e ) 4 03
AAFAE SN, AL TG40 MoK L W S b, i &b T
SH 40 Jfa EL 45138 Jn, £ 7~ HMGB 1 7] R 1o 2 1 40 i
NG 30 17 S T4 A ot 4 T 8 24 £

20 i ] 90 PR U 42 A 4 R U A 4 R R AR
8 (LR S %K. CyclinD 12 4 it & 391 25 1 1 2
M2 —, fEG R IR IE, 52 M A AH AR 2k
A0 Bk NS, 2 40 i R 8 B R . 1R L
T, CyclinD17EG I 20 e /K P-RIA, — HH R R Y
5, A AT BRI A0 R AT e NS I, AT A 4 i
SRARRE, IR An GG . A R S AR OB SO
CDK & 40 g J 3 i 1E P 5 a1, e, CDK4n]
5 CyclinD1JE j& 50 52454, 055 W fie 1% e a2k 41
JH HH Go/G S IE N SI, AT S35 4 FHES
ARSI 56 30 sk A MTHMGB 1 3 /) Z JEE 41 JfaCy-



BHBRAESE: HMGB X /I Bl 2R 1540 1 40 0 5 300 5% 20 A S0 O B A TR 1235

clinD 1) % ik K, /EHMGBIFE H J5 ) 1814 h/e 4y,
CyclinD] mRNARI 5 [ DL S CDK4 % [ 5 3L A7 W] &k
e T IR K I R A, 2 7sHMGBI AJ fig i i Bt
FiE 5842, 55 T CyclinD1 % CDK4{) it B ik &
CyclinD1-CDK4K & W) (1) B . 36 2, i JL3s v 2 &
Wid ik A A R R AR Ak, (A 40 B Go/G I E
SHH, SEH/IN BRFR B 40 L ek R 1S B, T 350 T v
AP N RS R T R, T X T R A AR I
PRI ) BRI o

INK4 5 ji e CIP/KIP S Jik 4t #% Jy CK1, R 41l i
JA 3 G 9 8 1, CKLUE R #1#I Cyclin-CDK & 4
Yk BN PR S A BOVE R o XM Y 2 A
Wik RS, H T, 5% Tpl6/CyclinD1/CDK4 4 [i1]
PR (R FC L B . ploAE HINKASKE— b1,
A] 5 CyclinD1 3% 4+ M 45 £-CDK4, M 1fij 49 1] Cyclin-
CDKA4K & W) 1% 1k, 98 B A1k 1 4 4 FH . A
S R LR PG B A CyclinD1 ) it % IA,
pl6&E R IA &1 %, e — @ B2 R Bl 7
CyclinD1-CDK4K 4 4 i 175 3 1 40 I 1 3k Ji 19 5 K
A

zx LTk, SHMGB LRI 390 391 /N B & 5 41 o
5 R FRPCNAGE S BLH Rk 3R I8, Rk
5 gl i F 9 & U ¥ R FCyclinD1. CDKA4ff)
Fak AR A, 1T A0 R 1 A2 46 A 1 CyelinD1-
CDK4% ik — 5, $¢7~HMGBI1A] Gl i Fo i {5 5 id
12, (e Bk 4 i CyclinD1-CDK4E 5 W) iF AL 52 1 44
JJE 3, A5 40 e th Go/GIIE NS, AT S 30 T 40 i
)3T — 38 A 3, ) A T A a0 i 4 i ) A
I p L6, A IR AR T 15 W SRR K
PRI TR, 955 T 3L 5 CyclinD1 58 4+ 45 &
CDKA4fE ), 7253 KFEEE B K T CycelinD1-CDK4
HEWNRIETEE, B2 T (k5 40 3 58 4% AL
AEH, XA ] et Ho S IRIE S R G vk
INERYE RO A IR AR

SE ik (References)
1 Dcruz DP, Khamashta MA, Hughes GR. Systemic lupus erythe-
matosus. Lancet 2007; 369(9561): 587-96.
2 ARG, HOMERE. R IR F R R BN 8028 K1 P FTadk
. [ B G925 24 2% 75 2006; 29(4): 257-60.
3 FENEEE, A, Bk T, SREDT, XIT A, XIS, TLR/STAT
R AEHMGB 15 3 () 2R TR A0 e 8 5 b (R L o R i 2 2%

10

11

12

13

14

15

17

18

19

& 2009; 25(7): 658-61.

B, XIEE, KR, 07, M %, Bk T, 4. NF«B
{5 e AN RS R 0o TR, o R S0
Jki 2010; 26(2): 169-73,177.

Xu J, Morris GF. p53-mediated regulation of proliferating cell
nuclear anti-gen expressionin cells exposed to ionizingradiation.
Mol Cell Biol 1999; 19(1): 12-20.

F b IER IR K e AR 21 U PCNAE 1 Rk I 5T
HEITIE 22 2007; 31(5): 339-40.

Pullerits R, Jonsson IM, Kollias G, Tarkowski A. Induction of
arthritis by high mobility group box chromosomal protein 1 is
independent of tumour necrosis factor signalling. Arthritis Res
Ther 2008; 10(3): R72.

TPOE, EEDR, PVEE, EARA. FIE R ARIR A EHEL S A%
TR A1) AR e 4 I R PCNA- L 22 IIRIF . 89 2004; 23(9):
1036-40.

BRYG, NS, TR, E& A miT R 20 1 AR A R
WA AL P 308 S FLIm IR R SEIEAE 208 2004; 19(1):
19-23.

Kuniyasu H, Chihara Y, Kondo H. Differential effects between
amphoterin and advanced glycation end products on colon can-
cer. Cancer 2003; 104(6): 722-7.

Tanaka H, Tsugawa K, Suzuki K, Nakahata T, Ito E. Long-term
mizoribine intermittent pulse therapy for young patients with
flare of lupus nephritis. Pediatr Nephrol 2006; 21(7): 962-6.
INFUF, BTN, K3, ik I, . N el 8
EHRR ARG NELLBORE R HLEL S B 544G 2010;
17(11): 1009-11.

X, $8ATT, SRR, XITFIE, R, BOEE. @il Rk
A S AR TOLLRE 32 AR 445 R GV ZL BEAR I A3 5 o )
PR ob g2 2 2k 2008; 24(10): 948-51.

Taniguchi N, Kawahara K, Yone K, Hashiguchi T, Yamakuchi M,
Goto M, et al. High mobility group box chromosomal protein 1
plays a role in the pathogenesis of rheumatoid arthritis as a novel
cytokine. Arthritis Rheum 2003; 48(4): 971-81.

Hulda S H, Therese O, Heidi W, Hanna S, Ann-Charlotte A, Lena
K, et al. The alarmin HMGBI acts in synergy with endogenous
and exogenous danger signals to promote inflammation. J Leukoc
Biol 2009; 86(3): 3655-62.

Kuniyasu H, Chihara Y, Kondo H. Differential effects between
amphoterin and advanced glycation end products on colon cancer
cells. Cancer 2003; 104(6): 722-7.

Xu J, Morris GF. p53-mediated regulation of proliferating cell
nuclear antigen expression in cells exposed to lonizing radiation.
Mol Cell Biol 1999; 19(1): 12-20.

Lees E. Cyclin dependent kinase regulation. Curr Opin Cell Biol
1995; 7(6): 773-80.

A8 B, TREE, WINA, SRR, T, REER. AR
Az B H CyclinD 1L FICDKA J2p 165 1 (¥ 2R 3E. B B v % b
2005; 12(15): 1127-30.



1236 WL -

The Effect of High Mobility Group Box 1 on Cell Cycle Distribution and the
Expression of Cell Cycle Protein in Mouse Mesangial Cell

Feng Xiaojuan, Liu Shuxia*, Lii Xin, Xu Ning
(Department of Pathology, Hebei Medical University, Shijiazhuang 050017, China)

Abstract At this study we detected the distribution of cell cycle and the expression changes of PCNA,
CyclinD1, CDK4 and p16 in MMC. We also analyze the relationship among them in order to explore the possible
effect of HMGBI1 on the generation of MMC. MMC were obtained from the Department of Medical Pathology of
Hebei Medical University. MMC selected for the study were randomly divided into control group and HMGB1
stimulation group (0.05 mg/L). The cells were collected after 4, 8, 12 h. The changes in cells cycle distribution were
detected by flow cytometry. Immunocytochemical stain were used to detect the over expression of PCNA protein in
MMC; the level of CyclinDI mRNA were detected by RT-PCR; Western blot detected that HMGB1 up-regulated
the levels of CDK4 protein and the CyclinD1 protein in MMC, decreased the expression of p16 protein in MMC.
We can see that: HMGBI1 could induce mouse mesangial cells proliferation and promote the transition of cell cycle
from G stage to S stage by up-regulating CyclinD1/CDK4/p16 pathway, which might be an effect mechanism of
HMGBI in lupus nephritis pathogenesis.

Key Words Lupus nephritis; HMGB1; cell cycle; cell proliferation; CyclinD1/CDK4/p16
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