MBI 4% Chinese Journal of Cell Biology 2006, 28: 622-626

http://www.cjcb.org

T8 TSG101 EE X A 213
H I % 20 AR RS 8 T3 1E

x| 4 *
(RSB  500 T IS

KAETL!

5 G AR

B, N 312000; EMNCEEES S BERMESE, 42 312000;
DML A B A R 2E B, 424 312000)

BE  AEMNESHBAR 101(TSG101)4 F 49/ -F 45 RNA k545 2425 A HL-60 /e,
PR R AR fat %5, A RT-PCR #= Western EPif #E 4752 ; MTT i Aok X, dm AU )
mAesE R AT A Kik B A tm R B) 4169 T4, DNA A (ladder) ik Ao X dm B e ) 8 JELxt IR 46774 5
49 AT 6 AL, Western FPiAb Mot 2540 £ & & P-gp ## MRP ¢4 R A K1k, 2R AW, AAhE
T TSG101 &9 F# RNA ik, 2FQRKFAERERRAE LT AL TSGI01 KR A e) & £
FamIeAERL;, 454 TSG101 ) TR RNA B oy smfed Kig B R F A%, BI G, M, sHisaed4k
B R387%, MR DNALX¥, HEARKEA P-gp. Bt, THATSGI01 & E fe474] HL-60 fmft £ &,
¥ o smfRsT T B g AR, R TIZ AR BA BTG f R A B S ST 4G T AT,

XA

HIEMRAERER—INZER., ZEENZ
SRR R, EAZ (A7 7 AR ELAK R SO B
AR R R s 5 B H 101(TSGL0) EfL T
et fk 11pl15.1-p15.2 0, HEHEEN TSG101 54
ZANUMBEGME, Z2H5ERZEDHZFRGERE.
W TSG101 Kk %, sl i AL H 1
RIKGIRRIIR AL, AT GETE IR I R A R R 3%
HEAMER B, ASEE LA M 40 f HL-60 A Xf 4,
Bt T TSG101 /T4 RNA X [ 1097 40 At i) A K
F2 R A R R R BB 2 T LD, A B
TSGI10U{E A EE B ARAT BRI EEIT T R T —
SE IR S Ll

1 MR55A*
1.1 #RE5EH

N 2 PERE T F 95 40 i 3R HL-60 51 B 36 E 411
LFEPRAT 0 (ATCC); mU6pro #4443 [E Michi-
gan K% & %8 Tumer 21X, T4 DNA EHES,
B BRI M N UIBE I T TaKaRa 2 &) 8 FiAkEE e
A7 Lipofect AMINE2000 #-F-3 & Invitrogen 23 &) ;
RPMI1640, G418 ) H Gibco /A @; RNA ik
A LiEEsEAE; RPTAM TSG101, MRP #
SCBEPUARCY Santa Cruz 2 ) P=dh; BPLA P-gp B

FJH; TSG101; RNA Tt

%51k % Boehringer Mannheim Biochemica 2 &) 7
it HRP ARId ) EH0/0 B 1gG o BUE 48 7= d
B LB H T EPIIA. DNA FrUE. K FEEN
JfikrifE. MTT. PVDF . Western E[17F & iR
BT Sigma A,
1.2 TSG101 siRNA #H kgt

3% GenBank H TSG101 [ i) & 40)F 51 ¥ it
H siRNA BF%: LiE5|9): 5'-tttggattgttccagt-
gaggttacaaacctcactggaacaatcctttet-3°, FUF514): 5'-
ctagaaaaaggattgticcagtgaggtttgtaacctcactggaacaatc-3's.
3R P51 F BLAST 8 A4 T RIYR 43 AT E S5 4 TSG 101
EERSF)E, B Sangon AREAMK. BKkE, U
BbsI F1 Xbal B§Y) mU6pro JFki, #HAT 1% BIEREEE
Jeea vk, MR MEEAE, KR KR R =4
EEET 16 CiER: 16 h, HEE=WFHAL KA
# DHSo B2 40 . 37 CH9% 12~18 h. Bk
BT Y R AT R Y] % E AT DNA B
1.3 HptEFSESE

HL-60 40 fd & MU 72 T 10%RPMI 1640 15 75
o G418 FIEIREMHIE: WL HL-60 40,
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MM Tl TSG101 FEDIX A Sk RE M 11 1M 995 40 e ) A 55 4E 623

6 fLAR(2 X 1054/ fL). G418 4% 100, 200.
300. 400. 500, 600. 700. 800 mg/L fI£IK
FEMMAN & FLA M, WSR3, LLEE 8 R4H
JH 4 S HE T P B AR 52 0 I IR UK o 1 i T R IR
3300 mg/L.

HOG B4 K HL-60 40, P T 6 FLAR(S X
10547 4L), 115%CO, HFEMPER, HEMM
80% 1A, 1 ml RPMI1640 55388 4 hn 10 pg JFok:
(AN EL )RR mU6pro-TSG101, F#H Ak
mU6pro)¥%3% 78 ~], NI lipofectinAMINE fig JFi 14 &
W10 pul, FIREE 15 min. FF RS JH LM
BRI UE YIRS 1% I O\ T 5% I 4 1 JBTRL
DNA/ IR RE AW, 37 C. 5%CO, HEFF iR
B ShiE, #7281 ml 20% #4411 i) RPMI1640
BE IR, SREEREFE. 30 h JFXA & 500 mg/L G418
HEE TR I, PRECPAME v FE AT G5 5% . )
37 mU6pro 77 8RS JL 40 ML AE A xf B . BRIV SE BE AR
73l 4 75 HL-60-siRNA A1 HL-60-mU6pro Zfi ffd, LA
RT-PCR #l Western E[liZF#H 7% 52 .

1.4 RT-PCR

I RNA fli$ il 1) & 32 B 4 g 5 RNA I g &,
HU 10 pg ¥4 RNA F14 ul Oligo dT, 5 #H47 R B 3%,
F70°C10 min 5 & FoK L, FAKIXIA 10 ul 5 X
ZZM, 2 ul ANTP, 1 pl AMV, 1 ul RNasin, %
MR 2 3 1 /K2 50 pl, 42 CiR#E 2 h JFIKIER
fFo WRBEAT PCR RV, RMN51¥): TSG101: 5'-
cggaattcgtcatggeggtgtcggaga-3' fll 5'-getctagagtagaggt-
cactgagaccggea-3'; BWIBIEH, 5'-agcgggaaatcgt-
gecgtg-3' Al 5'-cagggtacatggtggtgce-3'. ¥ PCR RV
FEIHEAT 1.2% BENEEBERCHLIK, EB Befh, AN
KT I A .

1.5 Western EJiZE

%o ¥ B JTE IR A MU R H, 4 Bradford
SR EE, KU 60 png & HBET 12%SDS-
RN UK, FFH NS PVDF I L, H1%4
I3 F 2 F1A1 0.05% Tween20 3 3645 SR,
M—Pi T 4 CHELR. KH TBST ¥, EH0/N
i IgG- i LI 1 2 5 000 Fikk, 37 ‘CIHE 1 h,
TBST V)5 ECL %t B .

1.6 ZHREAE KL (MTT RI5%)

A EU5 LR L 3 X 103441 B R T 96 £L
By, BAFEARR 3N L. KRR A CO,
BrgEfaR, fE37 C. 5%CO,. WHEE&M4T

BgR, MHE—HAR, ®LINA 20 ul MTT %,
QEEH 4 h, WHEILNEEFE, FHLIMA 150 pl
DMSO, #&% 15 min, #4577 EE, (EREE
TR & FLIRE, kg R . LA
R, EIROBCE A N 2 A A Kl 2k .
1.7 RIS HhempaEHA

EFRHUAE K AR SCIO A R R S5 4 . B4 8
RIS AR 1 X 1084y, ZRRERHE LR 41
B, PBS¥E—X, 700 mVL ¥4 ZEEEE, F DAPI
AT, 40T 4 A2 (Becton Dickinson)id
ITHRRAEES . FTARNES 3 XK. 41/
TR (P AR PI=(S+G,)/ (S+G,+G)).

1.8 JREXEH /PIEEE

R B0 A A B A e 4 B 4 A T 6 FLAR(10°6 A/
fl), HAMAKIE 80% AN, MAE 10 v g/ml
Jifi41(CDDP) s F7 2k . k4159736 hJG, MIAS
ul i85 [ V-FITC T 1.5 mmol CaCl, ()41 B 5%
W, 37 CHE 10 min; WEMERAME, N
A5 ul PLEW, T4 CHEHE 10 min; FAH ML
M. W FHIARE MM IS AT
5= (3 T 40 P B e SRR T A M AR/ A
X 100%-.

1.9 DNA #57F(ladder)

HOn 450 A K B el o e P T 6 LR (108 A/
L), B4 KIE 80% AR, MMAE 10 pg/ml
J41(CDDP) 5 35 5k . 4k 455 9% 36h J5#2H DNA
A, AT 1.2% BRREFEEERCH VK, EB $tf, %
AbE T LS A .

1.10 FitFEAE

By x £5s £, KX SAS 8.0 it otk

AT HESTES RHRR.

2 R
2.1 TSG101 siRNA FiXHIFRIEFILEE

A FARYE GenBank $#2 44 (1) TSG101 3£ K cDNA
5, Wit& ik ek TSG101 siRNA, KH DNA
BEHFEA, HHAFIREE TSG101 siRNA & 7] I 5
N\ mU6pro EAZRIE B, HiLEERT, RIKE
ik mh . R 1 A AT B B B L Xbal AN
HindII1 XUEFY) % 5€ J5 IEFAR I K2 400 bp F B
T A V1) 5 B BB K BT 5 2 B B 1) A i K —
B, RPEAEMERT). #—2 DNA FHHrik
S5 B AR RRIT A 2 & (KR .
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E1 TSG101 siRNA FZiAHIAMEEIEE
1: DNA #5#ff; 2: mU6pro #44; 3: TSG101 siRNA #f4.
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B2 RT-PCR(A)FI Western EJifF(B) & E TSG101 (R FiXmy
i iak gl
1: HL-60 #iMi; 2: HL-60-mU6pro ZiHI; 3: HL-60-siRNA 41 ffi.

2.2 TSG101 {EFiAR MRS A9 32 T

G418 T E % e 40 i 4 JA 5 3R15 A8 € W k. &
RT-PCR #ll Western EE %5 5E (& 2),  TSG101 7F HL-
60-siRNA 4 i i ity 14 L f B 4t e HL-60-mU6pro
H S A, 1B S T TSG101 K255 /0 40 g
A,
2.3 AEdEKHL

DLESFES 1~8 RIKANML A, AR, 226140 0
AKhgk. Wik 3 Fiac, HL-60-siRNA FG R 40 o
HL-60-mU6pro ALY, 403556 52 B|90H], s
USSUER TR AL
2.4 ‘HREREEAS

AR T 45 R 278, HL-60 4 M G, 1.
G, ¥ S BAAT (& L) K 4 B A $5 £ 3 73l g 48.6%
26.1%. 25.3% #10.514; HL-60-mU6pro 48 Jf1_Fi&
4 THFEFRIK I K 53.4% . 18.3% 28.3% F110.466;
HL-60-siRNA 4 fifl =ik 4 IFEFRCIRA 68.7% 11.8%

0.6 | -u-SH-SY5Y-mU6pro -
| —+=SH-SYS5Y-siRNA -

0 l 2 l 4 ‘ 6 ‘ 8
BTHICK)
B3 3 mAnay K

(B) HL-60-siRNA
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T 70100
Bk E vV

OHL-60-siRNA HIL-60-mU6pro

BHL-60-mUbpro S 1 2

o L 01 1000
NS4 ahY

El 4 TSG101 siRNA X85S 80 A TR EM
(A)DNA B R IAS AT AR T, (B) A0 A R AR T 40 B 75
(C)HL-60-siRNA 41 AT R Y & - HL-60-mU6pro 4 M.

19.5% #10.313; &4 HAUEE, TSG101 FiAJER
A K BOH B . BERE, $EG, Wt
W%, s HEIED.
2.5 TSG101 T35 HL-60 AR A 254 BRI

BG4I A 10 ug/ml CDDP 4L FE 36 h, ]
WA ENIFE T KT, ERLK4. 5
AL, TSG101 T80 T 40 i %
BB 2 (43% vs 21%), 1 HL40 A s LA S otk
. MM BURMER R, BT TIRE )T R
2.6 Western E[liff

WP 5 Frs, MRP 8L G40 b R IA B %
S, T P-gp 7E HL-60-siRNA #1 ffg T i) A B R
%, UiPH TSG101 siRNA A LU0 P-gp %Kik .



AR F I TSG101 KRy A SRS E 11 1005 40 i 7 1 5 18 625

P-gp eowmmw U —

MRP" smareen ————— T———

1 2

E5 Western ENiF 44 £HAE 1 P-gp 1 MRP RYRiX
" 1: HL-60-mU6pro; 2: HL-60-siRNA.

3 g

TSG101 LK T 1997 F iR . JFH 4T &
7N, TSG101 194E N wiiZ ZE5A B B2 FE&4 M. il
AR E XN, SRR RELE /AN C i R e 45
Ry, WEFTIES, TSG101 35 BEAZ A £ F
B, wa ez Zhd . AEEA Rz
B T ECR A MGG . OB AR s, N
SR B H AT VA1 51 B R PL HRI 40 B P P YR
TSG101 RikJ&, MEEMAKZREEME, H4E
R IE R ) R AT RS RE ) T ESY, $R75 TSG101
afEE S MR R AR EE AR . ALIHET
TSG101 FJ/N 3 RNA #iAkFE8 H 5 5O\ A i 40
M9 HL-60, ffi% H TSG101 15K & 1A AR g 1 1 Lk
SHHOARARY F, o 40 M ) A R0 2 ) R v R A T R
ELoM T, AN TSG101 55 i & 24 & R 1)
KER, W HERFEGIT AT TR IR,

HL-60 41l ffl =815 TSG101, JE 5% 40 M a5
AT R R AP, h TH1 TSG101 f3RiA %S HL-
60 A MIAIFEH, AL T RNA TRy
SR RIE . RNA TP il iy 52 R0 R0 3 ey
S, DABCT R DARE K S BRAH e, (HH
BRI M. tRIE. Z£uF, HEAT RN
N FH i 551019, mU6pro AR &4 U6 fish ¥,
A% 5% siRNA, #E72 BT 57 B R AN (9] 3 R i
siRNA #4131, ARSEH Ll #& 7 TSG101 H)/h T
8 RNA Bz AL 44, JHHH RT-PCR Al Western
ENEE, K3 TSG101 71 HL-60-siRNA 41 il v ) Rk
E 3 40 g HL-60-mU6pro B 5B FRAK, MINBESM
i HH I T T A K14 TSG101 T HL-60-siRNA
g R4

20 M A B ) I AL —— R A, R4 R
e B ERUE . FEHIEEA S BRI £U(G, #A
e £5), AT ik DNA 5245 f 40 faidk A S B DNA
Bl AN S RERIESS, KT BustE AR E
PE L 52 040 MO 16 A7 3 AN AL ) kN A OEE A ) B I
i, SRR RN L LB, RENR AR
BHAKMMBEARE. K TSG101 MFRIE A FEL
HL-60 4 fi4E K 1%, DNA A s 2 Ihaer&
ik, 3G, ez, S LD, £
TSG101 7& G, HHtG M 3 v] fekd & LR 1EH -

TR 2 M AW R EAE N —A 3L FL&
7, BEM 2P0 5 ST A i R T %)
Ir i 25 . BT A, AUREN T 4 RE
CDDP B T-/K R A4, A3 TSG101 T i
i, AXT CDDP i SR TP K. P-gp 2
J&T ABC(ATP binding cassette family )8 ik ik 572
JEEA, HAREKRBME “4%” Ihee, Reffig
PN 254 % e A M Ah, e Al R N 2 IR R R B
YA AE A BRI E e A 5, 40 M PR RS P-gp It
S MDR, It R 2 #iL1Y) % 21t 253& 12 . Western EfJ
TR x, fIH TSG101 REfG, P-gp MRIEWH
FEA, UiHH TSG101 /TPt RNA ARt T i P-gp
K2k AE— e R L35 HL-60 40 i 19 245 7 BUskes:

gE LTI, TSG101 AT figid ik 18 5 40 e & M5
SR ATAME A MR A, Wi P-gp Rk
g B AN UM, $OR TSG101 ZEFLEA
50T 1) W R NP AT 5
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Effects of Downregulating TSG101 on the Phenotype of
Human Leukemia Cells

Li-Hua Liu*, Hong-Wei Zhang', Zhong-Xiang Mi?
(Laboratory of Molecular Diagnosis, Medical College, Shaoxing University, Shaoxing 312000, China; Department of Neurology,
Affiliated Hospital of Medical College, Shaoxing University, Shaoxing 312000, China;
2College of Life Sciences, Shaoxing University, Shaoxing 312000, China)

Abstract The small interfering RNA eukaryotic expression vector specific to human TSG101 gene was
constructed by gene recombination, then transfected into HL-60 cells. Stable transfectants were obtained by G418
screening and further identified by RT-PCR and Western blot analysis. The growth curve was made using MTT
assay. Cell cycle distribution of the transfected cells was studied by flow cytometry and the proliferous indexes
were calculated. The apoptosis after CDDP treatment was detected by DNA ladder and annexin V/propidium iodide
binding analyses. The expressions of P-gp and MRP were analyzed by Western blot. mU6pro-TSG101 siRNA was
successfully constructed and transfected into HL-60 cells. Down-regulation of TSG101 could significantly sup-
press the proliferation of HL-60 cells with a G, cell cycle arrest, and enhance the sensitivity of HL-60 cells towards
CDDP-induced apoptosis. The expressions of P-gp in transfected cells was decreased as compared with that of the
control, while MRP not. Therefore, down-regulation of TSG101 could suppress the proliferation of HL-60 cells, and
enhance the sensitivity of HL-60 cells to conventional chemotherapeutic agents to a degree, suggesting TSG101
could be used for gene therapy in future.
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