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Human osteosarcoma multidrug resistance-related protein identified by
differential in-gel electrophoresis

SUN Da-hui, ZHANG De-bao, GU Gui-shan “( First Department of Bone and Joint Surgery, The First Hospital of Jilin
University, Changchun 130021, China )

[ Abstract ] Objective: To analyze the differential protein expression between multidrug-resistant human osteosarcoma
MG-63/DXR100 and its parental cell line by differential in-gel electrophoresis, so as to lay a foundation for exploring the
mechanism of multidrug resistance( MDR ) of osteosarcoma. Methods: Multidrug-resistant clone of human osteosarcoma
MG-63 was established by stepwise exposure to increasing doses of doxorubicin( DXR ). The total proteins of the above two
cell lines were separated with two-dimensional electrophoresis. The proteins of differential expression ( increased or
decreased by more than 30% ) were analyzed with image scanning and DeCyder software. Then they were identified in
MALDI-TOF Pro and Mascot database. Results: Thirty proteins with differential expression were identified by proteomic
analysis, and 18 of them were further identified by MALDI-TOF Pro. Five protein spots were successfully identified :
matrix metalloproteinases 1 ( MMP1 ) related with tumor cell metastasis, alcohol dehydrogenase ( ADH6 ) with function of
detoxication, FERM domain containing protein 3 ( FRMD3 ) which belongs to anti-oncogenes and two agnoproteins com-
posed of 128 and 300 amino acid residues. MMP1, ADH6 and the two agnoproteins were over-expressed in MG-63/
DXR100 group, and FRMD3 expression was lower than that in the MG-63 group. Conclusion: Five proteins including
MMP1, ADH6, FRMD3 and two agnoproteins have been found abnormally expressed in MDR osteosarcoma cells by
differential in-gel electrophoresis; they might participate in MDR of osteosarcoma.

[ Key words ] differential in-gel electrophoresis; osteosarcoma cell; multidrug resistance; matrix metalloproteinase 1;
alcohol dehydrogenase 6; FERM domain containing protein 3
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GEP IR B IR 2 2T 2 S PR permeabil-
ity glycoprotein, P-gp ) .2 24 25 AH ¢ 2R (. multidrug
resistance associated protein, MRP ) At H K S #: 5%
fifi( glutathione S-transferase, GST ) \DNA i+ 5744 fiff
II( topoisomerase II , Topo 1[I )&%/ Fik A K. [HIE
DA EALT AN BESE 42 i e 22 25T 25 I G2, A7 Ab 2 3E
FTEWRARINIGE . 225 E A A R L HOR
NZESEBERE LUK ) 2 — b e o PR R
A Y 7 s (AT 5T 35 T DATE R R OK P F 45 7n 4l
L AR B2 S B AR A A . ARFSE I I 22
S BREME LK B D5 10 1 PRI 22 24 it 24 440 L B S A 4
H AR BT AT HO A, AR PR 22 21 24 HL )
FHPHILE .

1 RS

1.1 @ik

NCH PR 2 R MG-63 1 [ 1 P R 22 Bl
g /O
1.2 EZZXA5E

/NEITE DMEM iR EE4 H Gibeo 22 F] , R
FI B A Amresco 23 Ao JR &R ( urea ). B Ik
( thiourea ), =% H B 2 5L FHBe( wis ) 3L ( 3-IHEERE
3 )-& M J-1-N i R( CHAPS ), CyDye 2¢ G Hn
2 Cy2,Cy3,Cy5 ) HIZEHIBERZ DMF ) i 24 R
(lysine ) . i 7B DTT ) .24 cm [EAH pH #6 %+
JiE 5% \IPG e 4 361 \IPG 2% bl H Il( glycerol ) |
T TSR RR M SDS ) L Z PRI TAA ) TN A Tk
(‘acrylamide ) . F SCRUN 4 BE 2 (N, N “methylenebi-
sacrylamide ) A B R EZ( APS ) . TEMED( PO H %2, —
) H &R glycine ) B G A & 1 Bl 410 ) 55 A% R
fif JBEEE I rypsin, (3540 ) . =L FR( TFA ) . &
i ACN )| o-# BE4-F8FE A HE R ( CCA ) 70 T8
Marker . PhastGel Blue ,Clean-up i3] & .2D Quant %
A &SI H Amersham bioscience 23 /], HAth
W o B 7R, 2 58 [ A ( doxorubicin,
DXR) Wy B il sk I BE 25 A R AR (5
20061230 ).

Ettan IPGphor T %5 B, 58 £ B 3k {% . Ettan DALT
Six Bk 24t \ Typhoon 9400 51 22 Ty RE O 414 i
BAR& G BE I ER 3542 ( ImageScanner ), DeCyder
Z TR Ettan picker YIAY \Ettan digester i
PIMX  Ettan spotter i #£ 4L F Ettan MALDI-TOF pro
JETEAL I H Amersham biosciences 23 ] 72 i
1.3 BRI 2Z Hash etk s

BRI MG-63 Z2/NiIREZ AR 6 1 H

YB3 @SS T REAE 100 ng/ml £ A PR E A
Kt 25 48 B bk MG-63/DXR100, MG-63/DXR100
X} 2222 Lo AL v BE T 24, T 24 48 B8k 45 A, [R] st X
SR <= R T RN L S R N EE i s
i 24 , 4028 40 i Ak 2% & RT-PCR J5 i SR 24 40 i
i P-gp A1 MRP3 PHM: A,

1.4 Ak byl &

W AEAH L, £ B 5T, Clean-up BR &L, 8 pH
{Hik 8.5, i 1, 47 2 25 T 25 4 L 41 MG-63/
DXR100 FHEM 254141 MG-63 , 45X 50 wg 4334
Cy3.Cy5 Pric, NARZH A L 25 pg LA Cy2 #rid. 7E
Ettan IPGphor IT 45 FL 3R £ R UK AN B iF 47 /KP4 i 2R
FEHLYK, VEH] 24 em .pH 3 ~ 10 [EIFAIE 5% 7K F-HTK
GER T AT R IPG IR AR E 12.5% 1Y
SDS-PAGE #4175 EL LUK o
1.5 BB KaS55H

T K 45 W5, H Typhoon9400 356 $51%
FEDSERE R 1T Cy2 \Cy3 . CyS BG4, 15 F XL
m HL UK B A AT B il A SR8 H A2 4 IR, 7E DeCy-
der-DIA A4 P AT AL A e ARSI | B 22 AR
B E SRS Master 5, FIFA HA I A4 1l 15
Y15 Master BEHEATUCHC . 26 F S BB IA DT (42
T TE DeCyder-BVA At DeCyder-
BVA B4 i ¢ K56, 85 15 T s R AR R
T 30% A WA 25 ,P <0.05 HAGIT#E L,
1.6 )& b %) &

£ 2Tt 24 40 M9 40 MG-63/DXR100 F1E i 25 48
2 MG-63 B 600 g &5 1, FE47 il 28 5 X ) HL
UKo HUKSEEE R, % Sl i g, BG4
1.7 ZFERR SRS

W ) B B 5 A AT ISR A T L, VIECRI 45 e 1 5
AIATHE L 22 5 3k AR DT A 2R (B SR R AT
fit ) 5 RE, 7E MALDI-TOF pro FRiAX #4718 A
Jo R B B R 80 73 A o K iAo T I 0 BB e 4
SO EE i Mascot 8 F SR EAG 2. I EE(E
(FERSEERER )/NT 0.05 HAGITH#E X,

2 & R

2.1 HATILEGE R TR

PEUEAS B PR T8 40 R 24 1 R O A B 2 1
7 Cy3 . CyS HRiC , 3 2 %5 15 3 £ B Ik Al SDS-PAGE
TEEAIK, PRI IE . 43T BETE Typhoon9400 4
AL A% F14# , 76 DeCyder-DIA B A4 47
BCZH G A PR N, e 22 1 LA I IS B 1 3l iR )
A Master ¢, Bt HABIE 19 BRI 5 Master JEHEAT
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Fp [ i A IR T 2k, 2008 4E 10 A L,15(5)

VERE, R AN CEC (G122 53 BT 3 7E DeCy-
der-BVA #{Fh 47, DeCyder-BVA B AF i H ¢
g, 35 B s s s R R T 30% # A 22

5o GERILKIN B 25 A it R E E A 30

ANCIET ) PR ARy 18 TG4 E

B1 SKREGHERSTER
Fig. 1 Image of analgzed gel

2 WHEMASREREGRABER
Fig. 2 Image of prepared gel in MDR group

2.2 H&EBLE gL LR

¥ MG-63/DXR100 F1 GM63 4l fitd 2 {4 E 47 4L 1]
HLIK, AR 35 . 2 241 25 MG-63/DXR100 4 fifg
A e LR 2. DI e B 5 0 A R DG E A £
FUBT R, HEATIED] L SRE B 28 |, BT A5 30 1Y Jo 4y 1L
TE Mascot B I EAT EL X, JEf 5 MEH K
FE I, BATT A il 42 8 25 1 1( matrix metallopro-
teinases 1, MMP1 ). Z B & 1% 6( alcohol dehydro-
genase 6, ADH6 ) .FERM %% 4 % 14 3( FERM do-
main containing protein 3, FRMD3 )Fl12 Fi R H .
Horh BE 5T 4 T £ R 1 7622 24T 24 20 19 338 S R Tif
ZH41AY 1.39 %5 ; ADH6 1 2 Fh R 01 2 11 o 3k &2 ]
IR, FRMD3 & Rk B BRI, SR % E
132N A IRFE SRS U] 3 7 o K LB AT HR AR A

Mascot B4 PR , 25 R WE 4 PR, 1543 70 47, )%
B 55K R 41% B R 0.022,

i mair

)

| AR

. . Lo b bl e
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RID RIS B2 L=ER 1)

BSE
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K15 WM R4S RSD RSS Re0 65 RTO TS

B3 MMP1 KIfkig S E i
Fig. 3 Peptide finger printing of MMP1

Number of hits

0 A | s TS T G EEEE TR S VIR s S TS TR
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Probability based mowse score
4 MMP1 EHEEPIENER
Fig. 4 Comparison of MMP1 in database

ADH6 ] REME AT &l 5 A 6 s : 15493
81 40, P B 55 % 23% WM 0. 0013 534 2
ANRAVEE T, AR NS FE R ZH /) cDNA HEM
M ZBK, EATTHE NCBI 8088 2 43 51 0 ¢i:51476713
1 ¢i:18027360 , 434ill4 128 F1 300 P& FLFRLH A,

h
]

Number of hits

) - T T T T .1 T T L
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Probability based mowse score

Bl 5 ADH6 FEHEERLITLER
Fig. 5 Comparison of ADH6 in database

1 HSTTGQVIRC KAAILWKPGA PFSIEEVEVA PPEAKEVREIE VVATGLCGTE
51 MEVLGSKHLD LLYPTILGHE GAGIVESIGE GVSTVHEPGDE VITLFLPQCG
101 ECTSCLNSEG NFCIQFEQSK TQLMSDGTSR FTCEGKSIYH FGNTSTFCEY
151 TVIEEISVAE IDAVAPLEEV CLISCGFSTG FGAAINTAEV TPGSTCAVFG
201 LGEVELSVVM GCKAAGAART IGVDVNKEEF KEAQELGATE CLNPQDLEEP
251 IQEVLFDMTD AGIDFCFEAI GWLDVLALAL ASCNESYGUC VVVGVLPASV
301 QLEISGOLFF SCGRELEGSVF GGWKSROHIP FKLVADYMAEK LMNLDPLITHT
351 LNLDKINEAV ELMKTGEW

6 ADH6 FHIELIBE AL ER

Fig. 6 Comparison of ADH6 sequence in database
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3 3t it

B T 2H 2 S I R A7 2 B — ] e
B, I8 PURE R Ff1 132 43 BT 240 16 P8 28 11 5 4 R 40 14 8
BAAL, TR U 2 [ A B VR P RA B AR L 48
NEE FRINRERTE A s s P R . 2R EAR
2 2 2 7 T e ik 245 A0 DG B IR R A Ok
BB AR 2 FRE R K. Sa RAZREN
JoT A 2 AR B 0 4 T i i 25 2 1 sorcin, XX
R AN ) e TR BB HE 18 i 40 M X B Bk ) i 245
PE LIRSS E AR B A0 25 h R SR EAE . A
5 DA-BF AR 22 245 ik 245 20 R Rl i 24 200 B ik b BF 5
X5, R FH 2 S5 B 5 P Dk B AR L 4 P 4 2 1 o
T 22 R TR S IR 2 2 24 AH DG Y B
Jo SEEEERILE I 30 MEHRBLER LS
o AR o 30% ), Y S S AR A
MMP1 ,ADH6 . FRMD3 F1 7§ 4> A& 501 85 1 5 (43 591 i
128 1300 N2 FEMR AR I AN ). X EEHE 54l
YR IR AT LA A% B MR i R S5 T RE B U AH ¢,
ENRES 5 T B R 2 2 2500 & 4.

Forfr il MMPL 75 i 5% B h k15 5 EAE
VMR AZl A MMPL 15 Rk, S5R BB M
ANETUGAHK . Shiozawa' ®* R F e AL 047 T
20 A~ M e, AR 2 MMP1 | 3235, i 7E 142
B B AR iaC 27 BIRERE N 9E , 115 B 28R ),
MMP1 FEEFN 76. 1% ; LA, MMP1 7875 Ik P9 38 1
FKiLS THRZEMEE T IFRIECP <0.01 );7F 115
BR 229 T, MMP1 8 538 i vy V-5 e 42 28 T
& R A K AT R R EURAR R KA A0 RN bk B 2
NI ATE S P

[ A 2 T MMPs 5515 AR %% B% i ) 119 %
Z U2 MMP2 Fil MMP9 BF9845 4842 , % MMPI1
WA LD s ROF O i S e 41 Ak 45 SR 4R R, B
TR MMPL (% BH 1 B 0 1 R A9 R
o B 2R 1 PO T ik k5 78 1 - A P i g
MMP1 FHM: 2 B AR T 20 2122 4 90 T AAT i &kt
HNERSRG] . Yuan' * FIH RNAT BEARTTERECE 4%
A KR JJ012 H MMPI 3R R R Gk, 45 B B OR
MMP1 K0 BERFAR J1012 20 M 1) 4% B

I AR, A RIS UE S I IR 200 B P i 24 M e 1
HARZEMELREBE Ty o FLbqbyy 259 v, A
Je t BRALY 7Tt 37 i 5 s 1 R B S b, G PR Tl g
5T 25 )5 I (1R 28 RS A G . B IR I £
2l 245 3T 55 5 AL R MR B DA OC , Z 21 25 1 B A
T 755 e A R ARSI A AR R B

PRI JRE 22 245 T 245 200 Jf 20 2 S AR AN B 4 MMIPT 3R K 4%
150, 3K T BB 2 24 T 24 1) TR R A R RS T T R A
Koo N IBFFE A ZH AT LUA B P g B HL Tt
2 40 i B R BB AR | 7 AR T 24 A 2 7 B SR AR
T 25 5y R A AL 554, A e MMPL 4] 76 8 1A
Jei 22 25 245 KO S v R VR

Hr i) ADH6 2B A A% 2 A Al id SR il
(4. ADHG6 [R] TR H s BR 78 AFIE, BR T 4 B
SAALANE AT BEAT A B T E . Larroy '3 B H BE
BEBY ADH6 28 1 TS T & 1A Y2 F he
XS B 4T NADPH 2% i 55 Sk, B Wk
A R 07 T VS 40 1) v S A TR, ) T S L B A
P AL T P 5 50 ~ 12 000 135, T X6 B 44 | 1 2%
Pt sl R ) e A /E . ADH6 cDNA 2
FER AT/ MR B R g b Rk, 72 A
B S SR 8.6, 5edd pH A2 10, X 2K H 44 2,
AN A SRS Km {E, XSeEErE 5777 T H 4
ZUP Y w-ADH MV HEAHIE N, R ADH6 J [FI1R A] fE
ifih w-ADH W3, FH p-ADH 34 BB 55 DU 28
ADH B T 25 2 FBEfHALEE R RN, 8 2 518
b A I R A T 2 T 1 8 LA B B B )
FRIGICIEE 2 AN, Br A B9 ADH 2 45 1] LA B A 1
SRR R, IS4 B W] REXTIbIT 24
P N2 R s H A (] P 2 R AR, Xk
LI T2 I H KA RS i . 45 I O B 11 S5 72 2 2 Tid 245 7h
VEH . ADHG6 J& 72 5 8 R It 24 3 i LA R Gy
RIEVERR T B0 — 5%

FRMD3 J& il & L) — P s 569, 02 4.1 48
FFE AR Z—. 4. 1 BEEE AL &
— A BEORSFIY FERM 258958, B —-~ 30 000 19 N
AIIELE A B ASLE b FRMD3 78 £ 251 25 41
) 3R WY AT T A A 245 200 L 28, 46 D4R Ay 400 s 56 ]
Z— FRMD3 2k i 0l 68 J& 2 2 i 25 & AL AL 2
— XIS TAMIEFE K PS3 28 AR 7 R £ 2 it 2 v
MFERT . 4 P53 SEH KA ik (848 S8R IR T
B, SX R I AR TR PS3 w2k 25 T 4 4 B s A i VE
AT 255 T 5 K 1) A 0 T 2 L, LSOO 40
LT AbS7 2400 i i 52 i 2 44 i o o e 4 e AR 2
2yt 2, PR A B e 3 9 FRMD3 ik R i
PRI A el e PRI 22 25 245

[ £ % s Wk ]

(1] Bl ARFEAM, KA. MDR I SR 8 50 R 500
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