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Separation and identification of hsp27 interacting proteins from human

hepatocellular carcinoma cells
SUN Xue—feng.et al
(Department of Gastroenterology, the Second Affiliated Hospital, Chongqing Medical University)

[ Abstract JObjective: To find out heat shock protein HSP27 interacting proteins in the hepatocellular carcinoma(HCC ). Methods: HSP27
interacting proteins in the human HCC HepG2.2215 cells were seperated and identified. HSP27 binding proteins were recovered by
antiHSP27 antibody immunoprecipitation with the total proteins from HCC HepG2.2215 cells. After in-solution digested and analyzed by
LC—-ESI-ITMS/MS, the recovered protein complexes were identified by peptide sequence tags (PST) and database searching,and were
confimed by immunoprecipitation and Western blot analysis. Results:Seven HSP27 binding proteins were firstly identified by database
searching, which were HSP90, GRP-78 and HSP70 of HSP70 family members, lysyl hydroxylase,Keratin 9, Keratin 10, Keratin 1.The
identified seven HSP27—interacting proteins by IP coupled with MS could be classified into three functional categories based on their
functions: chaperones, cytoskeleton organization, metabolic enzymes. Conclusion: HSP27 in HCC is a related proteins involved in the
regulation , by interacting with some peptides, or small molecule protein to control the tumor development.
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1.1 A

1.1.1 4l B4R HepG2 2215 HEKER KEHF
MRS E . FI& 10% 44 75 K9 DMEM 5553 #47
{85,

112 B SbiA HSP27 £ Pk SRt A HSPIO £3%
Btk BRI B W EBARIC FE PR 156 ¥ R EE Avivasys
AT R U IR I & (M-PER 2 H 2 BUR . Antibody
Coupling Gel ,5M Sodium Cyanoborohydride .Coupling Buffer.
Quenching Buffer.Wash Solution.Co-IP Buffer Elution Buffer.
BSA control) \GelCode ¥t (4177 & \ECL i3 & V& K A B A
REAEI R E PIERCE A BIF= & UBELRE B SUBUA MRt
i JH &R .SDS . TEMED I B ek & E Sigma AFI =M.
1.1.3 {X#8i%4%  Agilent 6330 lon Trap %X (£ E Agilent
UNGIDR

12 Fik

12,1 4IMEAME 2 HIE A KK HepG2.2215
2R, IMA M—PER & HERBUK , 7K L 244#% 30 min, 12 000 r/min
4°CE L 15 min EBRAAMFE R, R EVE W, B0 0 4 LS R
F, I He B JE T e L U .

122 HSP27 &4 EEMAE AN E NSRRI
TERFIE&HHY Handee B MA 100 pl Antibody Coupling Gel 4°C
B0 5 min, % _E3F, LA 400 ) Coupling Buffer, B5.0r , 25 L1,
BRPIA HSP27 £ FLEHIA 500 g fILAE Coupling Gel #
Handee &9, FHHIA 5 pl #J 5 mol/L Sodium Cyanoborohydride,
4°CHEHHITR -9 000 r/min B> 5 min 22 &, A Coupling Buffer
# Quenching Buffer J6/5 F LR S HEE GHAET 1 K. 7E
HARZE S INA Quenching Buffer 400 pl 1 4 pl # 5 mol/L
Sodium Cyanoborohydride, 3% 30 min J5 850>, Wash Solution
YRR E ST 4 1K, Coupling Buffer YEi% 2 K5, A
Coupling Buffer H-AFRBEE AWHET T 4°Co LIGREEILTITE
R BSA UL HSP27 L riE PRy R BAPET IR,
12,3 SR HSP27 MRER WS 2 mg M SER
/1 ml 40RO A U BT ) & 47 1Y HSP27 Sy B & Wit
F 4CHEG TR . Co-IP Buffer Jeik & %E 2 SR
F 3 )5, A 100 pl Elution Buffer YE¥%& HSP27 S E 54
B, R VR R BN HSP27 M EAEREAEEY.

124 g RMEIE EBBEMETES R
Y d 20CH T, BAUVKEH SR ZE 1.5 ml Eppendord BHH,
o2 R TR PN A R B U A T I e A (AR L AS IR
C18 B ERAb TG , Wl A5 4T e 8 T B 504

125 BT mBIREESR BH TR ERRE
BT HH L3 T4, BL ES tning mix (G2431A, Agilent )i
FTRE . AiE&MF:C18 Mkt 150 mm X 2 mm,5 m; i BIAH
S HE — P (80:20) K VAR ; L 0.2 mU/min; VR UENL ; 2
BERE 20 plo FRIESRM:ESI B TR A= : Std/Enhanced ; IE 3§
FH AT, FHTEE m/z 300~2 200; B TS HEE 4.5
kV; BN IR 45 V; TRARRE 325°C, THRARE:
4.00 L/min; {3885 : 1 429 V; AESUE A< (He) , F ik

SEANESN,); AshF RS e RSP — %R
% (Full scan ) K H B N A8 55 5 #% B (Source collision induced
dissociation, source , CID ) . 2 3 #§ — 2 i 3% (Full scan,MS) 75
KHATIE . ARYE y M1 b BRI T RIEMEREBR T, Rt
REE RS AR B AR B RV B R IR T 5 o B 45 SR 38 B
BliLA peaklist AE XA, it Auto MS H 31 K&
i SWISS PROT 8 2 4 2 E TR

1.2.6  HBEILTLIEM Western-blot 23 Hr 3 UF HSP27 455 7%
F HSP27 Huik 54 B BSA 43 510 2 mg HepG2.2215 4}
BE P RERIE, WEMNEBRE S YT 12.5%
SDS-PAGE 4y %, I BB A A B B MA BE L, Bl
JEEAE SRR A ACH AT 7E 101 000 BB AR ITA
HSP90 — 3L ZIRIE & 2 h,PBS ¥E¥% 3 K, 8K 10 min; 7E
1:500 R FH R I P EERE 2 h,PBS P 3 K ,ECL
WAL B8 F%.

2 & B

2.1 IR FKZFIEA HSP2T AR A K G ko7

WEM R NERORE &Y, S3 05 el B
fif FEEUFIIR AR AL 3 , BEA IR T LA Coupling Buffer R, i3
C18 AREAL AT 40 BEPE 0 , A48 B 1 IR B/ 58 559 X 2 I
FaBExEAFRIE M. B 1 8% RPHPLC AR AN —MK
BiY—REFRISE, xtRehAR 8 TR T EA
PR — B F AT R AT, B 2 — A AFREF
BIFR&(MH+ 1 081.502 7 .m/z 541.27 .2: 2 )i MS/MS JRIEHE
22 HEREZM

125 B B peaklist SUAFIE L H LC-ESI-IT MS/MS #)
EEEH Wit A 1 SWISSPROT $(E % , 78 BSA X Fa o
FUEEINER, £ HSP27 S E 5 WHh I 4 e T HSP27
RETAEEGEARGE D), FBIRBAKEEHED 90 B4 T
A 70 F1 GRP-78 A MAE N 9 MMEATER 10 MAKMH
EH 1, TBHEER 3K ISR -,
2.3 FEHITIR A Western blot A4 3E HSP27 4% 4R

PLA HSP27 Hifk 531 H BSA 43 5l HepCG2.2215 4
REOHFTRERLIE, REESYWHRIKEER SHA
HSP90 Hi{A#4T Western blot 2347, 455 7% : HSPYO (X 7E
HSP27 S LU E &9 P I 2, T AE X} B8 BSA AW
#j, X5 LC-ESI-ITMS/MS >#74E 45 R —8(E 3),

3 Wi

HSPs 3813 70 i 20 M - oL v B G RO 8% , 5
T8 (Apoptosome ) 2 Bt K X i ( Caspase )G {L &2 AR F1 R
TR R T REFPEA MRS, HSP90 HSP70 A LA
H4HM AR C 1 TNF- A AU R ESTH TR ; M
bax F07 BSR4, 41 B A 4 B & C, B IRR T/ MA %
M1 caspase i3 A FEEE ; 7T LA I T-RER A INK,
NF-kappa B 1 Akt {5538 B, o] LUE G fR5F RIP Al Akt
B4 , 8% NF-kappa B S HITA -9, GRP-78 RIfER
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£1 BBRIESTETH HSP27 HEIERER
P35 EASEYN REEERE  FIEER %) [jiNEUNGES
P07900 Heat shock protein HSP 90 3 13 132.80
P04792 Heat shock protein HSP 27 3 26 168.90
P17066 Heat shock 70 kDa protein 6 3 17 149.54
P11021 78 kDa glucose-regulated protein 3 14 126.69
P04264 Keratin 1 3 19 158.20
P13645 Keratin 10 3 17 150.24
P35527 Keratin 9 3 23 140.58
Q02809 Procollagen—lysine,2—oxoglutarate 5—dioxygenase 1 3 13 125.00
bil
<16° 8273 +MS2(692.6),B Bmin#519 6'212:;; |
¥
3 i
l_u Hy, il ¥s
2 T l lyf = % L B § N, e
i 0 100 200 300 400 500 600 700 800 900 1000 1100 1200
1 9564 | 1.0513.0513.2. pkl Mass(m/z) MH+:1081.5327 m/z:541.27 Z:2
MM g Heat shock protein70[Homo sapiens]?éﬁﬁ@@i?iﬂfi% HSP70 f—
g 200 400 600 800 1000 1200 1400 1600 1800 2000 m/z %ﬁﬁ}?yu
B 1 £ RPHPLC 4B/ 1 MEKBRM—REFRikEE
BSA control HSP90 B2 %AEF(m/z541.27,2:2)ATAGDTHL GGEDFDNR Hj
MS/MS ik E

7E HSP27 e dtyiie & Ay rh ikt HSPOO, X 1R BSA o BAT:
3 RBENEREIESR
— 2 R TS AR R4 MR T4 U T Lim SO
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A W58 2 WA A A BUEE R 1 1 32 400 45 2 BORN 36 i HSP27
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TR SRS AR, S A0 SR SR B, R
A HSP27 AT {458 40 il 5 52 0 380> A i 4 b . AR AR
NEEMRERS SR MEAE S SE M. e, BN
WA B RN T,

2 Bt A2 1L Bt (Lysyl hydroxylase , LH ) J& —F #% 5% 5 i ,
LH (9 N A5 0 b5 RS B TE M , X4 MIA 78 (BB A A
BT HAA B, m ER AT, JUHAE A M A B, HE
W A . JETF G, DR LH AR — ARG YT AE S 5
BT BEE e, B FH T AR I I PRIG YT Hhl,
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