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[ Abstract ] Objective: To reverse multidrug resistance ( MDR ) of human breast cancer cell line ( MCF-7/AdrR ) to
adriamycin ( ADM ) with short hairpin RNA ( shRNA ) expression vectors. Methods: Two shRNA expression vectors har-
boring MDR1 gene were constructed and introduced into MCF-7/AdrR cells. Expression of MDR1 mRNA was assessed by
RT-PCR and P-gp expression was determined by Western blotting. The apoptosis and sensibility of the breast cancer cells
to ADM were evaluated by flow cytometry and MTT assays, respectively. Cellular daunorubicin accumulation was assayed
by laser scanning confocal microscope ( LSCM ). Results: RT-PCR showed that MDR1 mRNA expression was significantly
reduced t0 37.6 % ( P <0.05) and 28.0% ( P <0.01 ) in MCF-7/AdrA cells stably transfected with pSilencer'™3. 1-H1
neo MDR1-A and MDR1-B shRNA, respectively. Western blotting showed that P-gp expression was inhibited significantly
and specifically. Resistance against ADM was decreased from 162-fold to 108-fold ( P <0.05 ) and 50-fold ( P <0.01 ).
Furthermore, shRNA vectors significantly enhanced the cellular daunorubicin accumulation. MDR1 shRNA vectors com-
bined with ADM significantly induced the apoptosis of MCF-7/AdrR cells. Conclusion: shRNA vectors can effectively re-
verse MDR and can restore the sensitivity of drug-resistance cancer cells to conventional chemotherapeutic agents.
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ik 248 i XoT 470 Aok 9 245 0 1) Z2 241 25( multidrug re-
sistance , MDR )%4&%9%5&9’]33%)?2* : ]o e 2
2 247 1) — A 2 DR R A A P P-BE AR 1 P-gly-
coprotein, P-gp L P-gp J& MDR1 [ 4wt )
AHXT 43 i 170 000 Y B R 0E 5 1, BB g i e £
FhESHIR DI REAR R B SF 258 . A5 055 g MDR
HOBFIEE LIRS T — ek JE  ELIG R 137 8 A7 T
Z A/, V)T 2O IR YT RS . RNA T-4( RNA inter-
fering, RNAi )& — Pt i9RE Stk 54 A B B 3L 28 19 O
.21 ~23 nt /Y siRNA( small interfering RNA ,siRNA )&
L S 40 M T A e P A PR B i L Ak
ML 3% e G Y siRNA 76 I 2L 30 1 240 i N A R SR H0K .
it 2 JE R ERARA T 0505 , T LAAE W 7L 5000 240 Bt P 30
7S % ¢ RNAC short hairpin RNA, shRNA ), 5[# H 1Y
JEP mRNA RORRSERE R 2L ARBFEHEE 2 A MDRI
LD shRNA 3K JFORE, 6 e it B 25 2% 1) 7L A e 40 e
W AN IR 0 2 2 241

1 HESEE

1.1 iAotk

pSilencer™ 3. 1-HI neo siRNA &1k 88 1A4 T 3%
Ambion 2\ 7, 8RR ) I BT 2 2R A N LR i 4 L A
MCF7/S \MCF7/AdrR H | ¥ 52 38 K 2 12 2 Bt i I 1
T 12 e 5K R 2 28
1.2 EZXAFik &

T4 DNA %48 H 3¢ & Promega A 7], BamH |
A Hind T NYIEEW B H A TaKaRa 23 5], R 232
# 4 DNA purification system Wizard®plus SV Minipreps
I [ 2% [H Promega 23 A, siPORT™ XP-1 %% Y387 1l [
2 [E Ambion 22 F] ,RPMI 1640 15 373E i 2F IfiL i A1 TR-
Izol X714 [ 3£ [E Gibco BRL 2 &l B2 & ( Adriamy-
cin, ADM I [ #5525 5], RevertAid ™ First-Strand ¢DNA
G BURF & 3 57 R %8 Fermentas 23 7], MTT 1l [ 35 [
Sigma 22 A, /NPT A P-gp HLTUREPLIA F4 W [ 5 H
Neo Markers 23 Al , G PE B R il A 12 S Pt/ R 1eG 1 A
Jemt il Y E AR A BCIP/NBT W [ 48 230 5 A )
RN, FEALL: i RGERHE A R A GIS-
2008 BERLFZ 53 T R 58, 55 [F Hitachi IR & 80 25 .0
B, AL EN—AU 3R DYY-28A RUFEAS fL Pk AL, H A H
SEOA ] U-3410 BUEEAM 306 AR, SE1E PE 23 F] Gene
Amp PCR System 9700 PCR #"H#§4% , {8 %/ Leica ¥t
IR AL W
1.3 MDR1 3 B shRNA F& ik fi 69 #5

IR¥E GeneBank P-gp S R MDR1 mRNA B
HIFFF( accession number AF 016535 ), 4% 2 4~ shRNA

B SRR SF 8 . Al MDR1 %E K shRNA , i A A
M SERZAT IR , FL 5 A3 1E SCHE 3 5 FRIR S5 4 L e SCHE T
5 J BamH 1 1 Hind T REVIAL 6. B SEAZ HRRIR
K FERRIZPEALY pSilencerTM 3.1-Hl neo siRNA ik
AR, P AS shRNA 235 JFURE 43 90 4y 4 N pSilencer ™
3.1-H1 neo MDR1-A( 27452765 ) #l pSilencer " 3. 1-H1
neo MDR1-B( 3564-3584 ). % ¥ 7= W5 4k, $2 BUT R,
T, 4tk
1.4 miiHi

JT A 40 X F % 10% 6 4 17 . 100 U/ml 5 %
2100 wg/ml 557 % ) RPMI 1640 5329 F 37 C .
5% COMUMINE BB FR A b i 9 . MCF-7/AdrR 41 il %
PR RES MCF7/S 4257 1Y) MDR1 JEH K3k
BEE R 22 2T 25 AN bk 7 b T AT 25, B 5
WA 1.0 we/ml BIBTEE 2. BAIGTHT 2 J8 4 H JC B]
FHRMR IR
1.5 shRNA A& Fidk 3

B8 K316 MCF-7/AdR 401, DL 2 x 10° /9L
BERE 6 fLAR D, 5555 24 h 5 4R IR g 0 B B B
siPORT ™ XP-1 #5Yu ik 5% G4 shRNA Feik Fiki, 9050
BE1ABANEXS B 1A BEAE X BE L BH P X R R S —
ANt shRNA FOERIE FORL, P91 5/ BLLA LK B
[RI2H 75 JC R PR 5 575 158 GFP BHEXT HRZH . 54 48 h
Jei , PRt T A A K A 55 TR A S e R .
800 wg/ml G418 Fifi Lk 1 37 8 ik shRNA i MCF-
7/AdR ANHETERE . ARRR 3 ~5 d Wi 1 IR, 4 R A4
BT G418 T 25 i e, RN AL , (& X 55 SR A S B b
FRW T, LA 200 pg/ml G418 ZEE.
1.6 RT- PCR # i MDR1 % B mRNA # % ik

JH TRIzol 125742 156 ] 45 4 B 48 JfL 9 & RNA, 1% H

TSV FL Dk M8 E 52 AN A3 6O B i E . ] Rever-
tAid ™ First-Strand ¢cDNA & iR 7 & 356 %% 5% 5 ¢DNA
Wi SR VAR 20 20 pl: 5 RNA S pg,0.5 pe/wl oligo
(dT), 5% 1pl, DEPC K 11 wl,5 x 0% 5 2% hifi 4
wl,20 U/l RNasin 1 pl, 10 mmol/L dNTP 2 pl, 200
U/l RevertAid ™ M-Mulv 33055 550 1 plo 3305 5% &
ZAk: 42°C iHE 5 60 min,70°C 10 min & b, Wi5E ¢
A cDNA #E4T PCR §7 84, MDR1 51%): 1E &%
5'-CCCATCATTGCAATAGCAGG-3'; J& X ##: 5'-GTT-
CAAACTTCTGCTCCTGA-3" ;4" 3 =9k 157 bp. N X}
W& B-actin 51 . 1E X ##: 5'-CTTCTACAATGAGCT-
GCGTG-3"; )T X 4% :5' TCATGAGGTAGTCAGTCAGG-3";
P79 0 305 bp. PCR AR ZR 50 wl :cDNA it
5 wl,1.5 mmol/L MgCl, 5 wl,5 U /pl Taq i 5 pl, 5
pmol/L MDR1 514145 2.5 wl,10 x PCR Z&#hi 5 pl, fin
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ddH,0 ZZAAFI50 pl. PCR FV 451 94 °C FiAs i 4
min, 94 CAEPE35 s, 54°C iRk 40 s, 72 CLEfH 30 s,
AT 30 MEI, BT 72 °CIEH 10 min. 1.5% 3G
BEEE I FEL Tk, R S AR 2R Gt 45 A1 BE A 491 4 4 i, LU
MDR1/B-actin #4T MDR1 3 35 B2 52 40T o
1.7 Western blotting 5 #7 P-gp %& & 9 & A

AR A0, PBS P8 2 ¥, LA 200 wl 40 i 24 f# [ 50
mmol/L Tris-HCI ( pH 7.6 ),5 mmol/L EDTA, 25% ¥
5,100 wg/ml PMSF 0.6 pl,2.4 pl B-#idk LB vk
SR AR AL 30 min,4 °C 13 000 r/min B5.0> 45 min,
100 pg M7E 1,4 8% SDS-PAGE 4B )5 , #5552 i £F
JiE AR R, A 12100 /N ERBT A P-gp BT RS
oMk 4°CHFE 2 h, SRJG A 1: 500 AP o i Al s 32 5
PN 1gG, F IR 2 h, &% J5 BCIP/NBT .. LA
B-actin 7EA XTI
1.8  MTT k4 4w b3+ 4K 77 25 4y o A5 P

BOW B KW R 408, 2 x 10° /4L Rl T 96 fL &5
Pt , BEFL 180 pl. F37°C 5% CO, B 37 fh 9% 24 h
Jei AN R] B 1) B 5 25, Ak R 4% 5% 48 h, 45 FLFn
A5 mg/ml /i MTT 20 pl , #5554 h J5 490 nm % K 4b
FHBEHRACIN 2 6% BE( D OB, THE 1C, SR X3 7 232
SCESTE 3 K. XTI R = (1C,A-1C5, B )/( 1C A-
1C,,C ), Hor 1C, A J& MCF-7/AdrR 41 A9 1C,, 1C4,B
JEFEYE shRNA R MCF-7/AdrR 40 1Y 1C,,, 1C,,C
AT U MCF-7/S 4L 1Cs, o
1.9 @wmibNFLFEERRZGAL

BEYL shRNA 2R K JFORL A6 BRUTRE 1) 40 i 43 1) 5
1.0 pg/ml FLEHERITCHE 1 h, K% PBS ¥ 3 1K
LR RN . TEROEIER IO BB TSI R
(E e T
1.10 7 X 2m oSk e e 8 =

FEH 1.0 pg/ml BIEEZ AT shRNA 23k o AL [l /E
FHI 1 x 10°4~41H0, PBS %6 2 U, Wi 1Y 70% £ B
24 h,PBS 3 ¥,10 wg/ml RNase 37°C {44k 30 min,50
pe/ml PT YL 4°C BEEYL (0 1 b, 2 40 A ORI 240
JHT . SLEER 3K,
1.11 %itsam

SEISECYE N F SPSS10. 0 AR FACHE . T A K 14
FHYIEC + b 22 IB X FR0OR , PI/MEAR 800 LE 3
FBCXT ¢ 4G5, i) R F B L R IH 4307

2 & R

2.1 MDR1 % shRNA £ik Rieg 5z
DNA 5 45 3E 52, MDR1 shRNA $fi A H B 4%
Hiig sk 1k pSilencerTM 3.1-Hl neo siRNA FEik#iAk

BRI
2.2 pcDNA 3.0 EGFP #= GFP shRNA & A Jit #i 3k 4
G J2 ot 25 dm P 6 FGA M OL
PO R A5 0 U A I i 7R, MCF7/AdrR 21
%Y peDNA3. 0 EGFP FORLJ5 4 h, 3570 40 i 2% 1k 4
BRICE L TE 4 ~ 48 h NE LGOI 40 i 5
BTG 2 T8 48 h ik B i i, ARG Ye A B N K =
B Sk 58 T FHE X B GFP shRNA 235 ik 3
U R ) U SR S T AT Ay e
2.3 shRNA & ik fi4s#74]) MDR1 A mRNA #9 &4
HE 1 ]I, fa i Yy pSilencerTM 3. 1-HI neo
MDR1-A 23K 2% 74 Y BA P 40 B2 7 B, mRNA 3235 HUfE
( MDR1/B-actin )} 0. 35 +0. 076 ; 5 4% pSilencer™ 3. 1-
H1 neo MDR1-B &35 2k {4 (1) BH 4: 20 Jifd 72 & , mRNA 3%
K HAH ( MDR1/B-actin )4 0.26 +0. 029, Wi 5 [
Xif A SR ZH AR L, MDR1 3 Rl mRNA 238 4331 s 2 ]
37.6% ( P <0.05)f128.0 % ( P<0.01),
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MCF-7/AdrR 4AAl MDR1 mRNA 3% #8500

Fig.1 Effect of shRNA transfection on MDR1

mRNA expression in MCF-7/AdrR cells
A: RT-PCR results of transfection with shRNA expression
vectors; B: Expression levels of MDR1 measured by
RT-PCR and normalized by B-actin. M: 100 bp DNA
marker; 1: Drug-sensitive MCF-7 cells; 2: MDR MCF/AdrR
cells; 3: Transfected with circle negative control plasmid;
4. Transfected with MDR1-A shRNA vector; 5: Transfected
with MDR1-B shRNA vector.
"P<0.05, " P<0.0l vs MDR MCF-7/AdrR cells
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2.4  shRNA & A S AR P-gp & G oG KA

HIE 2 8] 0L, fa & W Y pSilencerTM 3. 1-H1 neo
MDRI-A # & (% PH M 40 i 52 B i9 25 7 36 3k A
( P-gp/B-actin )N 0.26 +0.029, i %% Yt pSilencer' " 3. 1-
H1 neo MDRI1-B # f) BH 1 41 i 7 4 A B 3 38 HU M
( P-gp/B-actin )4 0.23 £0.016, -5 B XF 1 ks 2 AH
e, ke g 7 Y pSilencer ™ 3. 1-H1 neo MDR1-A I MDR1-
B shRNA ik g E R MCF-7/AdrR 418 P-gp AY
FKIEIKF( P <0.05),4H pSilencer™ 3. 1-H1 neo MDRI1 -
A Fi1 MDR1-B shRNA Ik 2 {4 i) 22 5 ¢ W PR P >
0.05).

A
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. m— —P-gp
- -f-actin
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2 TAEHF MDR1 shRNA RixH K
Xf MCF-7/AdrR 48/l P-gp RiZHIRM0
Fig.2 Effect of shRNA transfection on cellular
P-gp expression in MCF-7/AdrR cells
A: Western blotting of P-gp expression in MCF-7/AdrR cells

transfected with shRNA expression vectors; B: Expression levels

of P-gp measured by Western blotting and normalized by B-actin.

1: Drug-sensitive MCF-7 cells; 2: MDR MCF/AdrR cells; 3: Cells

transfected with circle negative control plasmid; 4: Cells transfected

with MDR1-A shRNA vector; 5: Cells transfected with MDR1-B
shRNA vector. “* P <0.01 vs MDR MCF-7/AdrR cells

2.5 A E s 2h LR dm A 04 Lm e A AR

Fa B Yy pSilencer™ 3. 1-H1 neo MDRI1-A R4 )5,
BH 1A 200 it o o2 o ] 5 22 1t 245 D 162 A5 B 25 108 £, I
DR 66.19% ,1¥i%% 33.81%( p <0.05 ); MifaiE
Lz pSilerLcerT'Vl 3.1-H1 neo MDR1-B #5424, BHE 4 it 72
R XT BiT 5 Z5 T 245 DA 162 £5 B 2 50 £, 5% 71. 16%
(P<0.01), 53R W%, 5% LA H, MDR1 shRNA
AT 33 2 LN U AN B X B B 2R Y TR 24, pSilencer™
3. 1-H1 neo MDR1-B shRNA #% A4 585 1k y 7 808k 19 75
H KT pSilencerTM 3. 1-Hl neo MDRI1-A shRNA Zk &

(P<0.05,%1).

F1 FEREXNIRERESL shRNA FHEH
MCF-7/AdrR 4R 4R EER
Tab.1 Cytotoxic effects of doxorubicin treated with
hairpin shRNA vectors in MCF-7/AdrR cells

Groups IC,,( wg/ml) Rerversal rate( % )
MCF-7 0.35+0.71
MCF-7/AdrR 56.86 +0.28
MCF-7/AdrR + Control
53.17 £0.47 6.55
circle plasmid
MCF-7/AdrR + MDR1-A
37.82+0.17" 33.81
shRNA vector
MCF-7/AdrR + MDR1-B
16.79 £0.14"~ 71.16

shRNA vector

"P<0.05,"" P<0.01 vs MCF-7/AdrR or MCF-7/AdiR +

Control circle plasmid group

2.6 MIAZFLEENRBREMRE

FHBOE IR BRI AN N R R W
SRR, 2R E/R, FRERK Y MDR1 shRNA K 7]
HOMAR R AT 25 R R . HIEI 3 AT, % Yk MDR1
shRNA ZR A4, il 240 i P 1) 5€ ' i 5 5 6 BEZH A EE i
FIEIN 55 YL pSilencer™ 3. 1-H1 neo MDR1-B shRNA #;
PRGN P A 2¢ 638 3 25 T 5% % pSilencer™ 3. 1-H1 neo
MDR1-A shRNA Z44 1) 2 i .

3 TAEHL MDR1 shRNA Fik gk 3
MCF-7/AdrR BREARLABRRRHIZM( x100)
Fig.3 Effect of MDR1 shRNA vectors on the

accumulation of daunorubicin in MCF-7/AdrR cells

A: Drug-sensitive MCF-7 cells; B: Multidrug-resistance
MCF/AdrR cells; C: The cells transfected with MDR1-A
hairpin siRNA vector; D: The cells transfected with
MDR1-B hairpin siRNA vector
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2.7 R R U da e oA

it =AM SO I 156 5 B MDR1 shRNA 2 {4 1
1.0 wg/ml PR R XFANPA T 5E M . ansk 2 firR , 7%
Y MDR1 shRNA #UASS , FEIMA 1.0 pg/ml FIEEE , I
T T 2R N, MDR1 & % shRNA # AR HE &
BT 2% AT ) A 7 e ) 8 3R A MCF-7/ AdeR 200 8 1 1
T:(P<0.05 ).

#*2 EXARF MDR1 shRNA &
MEZBMAMATHTW
Tab.2 Apoptosis of cells induced by combination of
MDR1 hairpin shRNA vectors with doxorubicin

Apoptosis
Groups

rate ( % )
MCF-7 98.1
MCF-7/AdrR 0.9
MCF-7/AdrR + Control circle plasmid 1.4
MCF-7/AdrR + MDR1-A hairpin 19.6"

shRNA vector '

MCF-7/AdrR + MDR1-B hairpin 55 3-

shRNA vector

* P <0.05 vs MCF-7/AdrR or MCF-7/AdrR + Control

circle plasmid group
3 W #

RNAG Sl i 5 55 J 35 PR 0 BRI ) B A 3 R 35k
B —Fr B AR 21 ~23 nt f4E RNA( siRNA )5 A
FL A i, oT 51 50 AR S o U H A R mR-
NA F B A RS R 338 A R i o E 5% e R S5
B siRNA {30 B i 5 W 2 ik, JF B HR T
B B R AR
shRNA ik RGAEVFZAE YR A b il 5 i 5L
MR, IR EABESTE RNA A8 155 30 7( H1 5
U6 I FE I AE 5% 5% 77 A= shRNA . shRNA ik %
PR DL I B A8 A K I (B 4 ] B % 6 R ) 238, (]
shRINA PR S5 %ot 2z Y 11 4 i JE 35 1

P-gp JE— MY itic A, 7E P-gp R RIXH
96 A L 3R X 22 T Ak ST 24 ) R T 24, S 30 AL
SERII = 4 P-gp AY T AE AN 2R REAE IR &2 (LT
25 B TR T 25 . R4 =) Bt
MDR1 FEH B siRNA 7351 5 A 2 25T 25 19 N FLAR
Ji 41t 25 0 B AR 9 41 L 2 ( EPP85-181 RDB ), 45 41 i
7K MDR1 siRNA {2 ZE | MDR1 mRNA Fl P-gp 1%
Ik EE AN 25 )RR B L R K SRR S TR P-
gp PR A5 U J2: R S 100 8 27 A9, MDR1 mRNA K3k 1)

e KA BAE YL S 24 1,24 h R IR B MK S, 5
72 h W2 BUFOR K. TSR E T kA
S siRNA ik R 405 Y« EPG85-257RDB, ifif bl 2 2
Y K562 4l 2 A5 i Jea( Caco-2 )M AR, A5 &M
KA ] MDR1 3 R i 2235, Wk B2 Ak T7 245 400 114 ek
P, DT 386 2 il og 22 245 25 . 5 512 7E Caco-2 4TI,
KHIRTF 5 52 77 89 RNAI-MDR1 SEFEAT 545 MDR1 3t
BT EZIL

ABEFEARYE MDR1 FE K A9 SC B 55 AN http = www.
ambion. com Miﬁﬂ"]ﬁi‘l‘]:ﬁ-:m , M MDR1 ZH /) 2
AR X IR HE 19 bp BYFEAL AL A T 2 > hHI 3
B3 T ] MDR1 JEF ) shRNA ik 4k, B H:
ST B A 2 A N FLUBRIE AN . RT-PCR A I A2 & %
Y MDR1 shRNA ik # KX MDR1 mRNA 35 1) 5%
Wi, Z5R BN, R 5 Y5 MDR1 mRNA 235 4 B %
Tk, 0 XF BRFR XS MDR1 mRNA f4 2635 0 ik 2 1
Wi, 3 H., pSilencer™ 3. 1-H1 neo MDR1-B shRNA #k{A
X} MDR1 mRNA 335 (1) 5 i Al pSilencer' 3. 1-HI neo
MDRI-A shRNA #¢ 4K A0 Lk TG & 2 #: 22 %0 Western
blotting # I shRNA & ik £ /K 52 22 %% Y+ MCF-7/AdiR
YN P-gp KR IL . 45 BN, BES YL MDR1 shRNA
RARBERS K I PR P-gp 3k, [FIAF, 5 MDR1 mRNA
F3RHM—2, pSilencer ™ 3. 1-H1 neo MDR1-B shRNA #%
1A} P-gp FRIK 520 A1 pSilencerTM 3.1-H1 neo MDRI1-
A shRNA AR H 4 22 5 0 35 k. BHMEXT IR GFP
shRNA 35 JFORL L YL B 3IE siPORT ™ XP-1 %% L 5]
A Y ROR T A 250 20K, vl LA siPORT ™ XP-1 %
Y FIUEFT MDR1 shRNA Z23K JFRr A9 56 g o [] ik &5 1
KW, GFP shRNA Rk ik 4% gy J5 i GFP 1y 3Kk,
ARy ST %) BH A 6 R 2 — 28I 52 BE R R T 5 1k 7
G B 3 Pk il

YA R S A5 A R, AR B Y shRNA 44l 1k
2 MCF-7/AdrR 20 X Br] 25 2R A9 S0, IF 5, 5 pSi-
lencer™ 3. 1-H1 neo MDRI1-A shRNA # 44 #H It pSilen-
cer™ 3. 1-HI neo MDR1-B shRNA ZE AR 1406 544 ) 55 o
46, MDR1 shRNA AR I MCF-7/AdrR 4 jl 9 2 41
TR ER K P-gp HEIIHE, MM 08 5% b I £ 24 it
2. MDR1 shRNA AREE A P8 5 ] B 1175 S it B 25
1 MCF-7/AdeR 400998 T2 BF 5 W7, o ks 2 Ak
- siRNA R0 — G &R F IR 3k 5 3
KBTI AT LATE 25 4 LN A 2 mER T MDR1 K2
i P-gp, Wi %% MDR , ¥k 52 167 245 ) ) AUk

HRT, b T EIEK RNAL EAR R FIRRIE)T, 42
AR T R, — A 2 ) R A ORI R AT o
FTERE , LA Gn el {5 R A7 BRL A4 5 12 T 0 i ) AN
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Ty [ R QAT AT S80I 5 5 oK siRNA R 3k &
AT . 7 3 I 2 2R AR AR P9 AT 852 siRNA
FEREAR L N, RIS P 2 Aol B 2 A g A G
PRIC 265 MDR1 PR )2 SA 250 T B 35 1 3 ¢ [ e 4
AT 2 . B RNAD AR HE &, — 5 T A s R A1t
— o O FH A R 22 24T 24 i i L BRI T TR
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