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Establishment of Abcb1 knock out rat and Abchbl humanized rat models

MA Jing, CHEN Wei, ZHANG Xu, MA Yuan-wu, LV Dan, GAO Hong, ZHANG Lian-feng
(Key Laboratory of Human Disease Comparative Medicine ,Ministry of Health,Institute of Laboratory Animal Science,
Chinese Academy of Medical Sciences( CAMS) &Peking Union Medical College (PUMC) , Beijing 100021 , China, )

[ Abstract] Objective To knock out the Abcbl gene of rat,and establish the Abcbl humanized rat model based on
the Abebl knock out rat. Methods  The animal model was established using BAC and CRISPR/Cas9 technology,and was
analyzed by PCR, RT-PCR and real-time PCR. Results Establishing a rat model expressing human Abcbl stably by
transfer the 153 kb BAC containing human Abcbl promoter and ¢cDNA into rat genome, and establishing the Abcbl knock
out rat at the same time. Establishing the Abchbl humanized model by crossing these two strains together. The expression
pattern of Abebl in Abebl humanized rat is different from the wild type rat. The Abcbl humanized model express not only the
human Abcbl gene but also has similar expression pattern as human. Conclusions The Abcbl knock out rat and the Abcbl
humanized rat were successfully established, and this model is close to human concerning about the drug metabolism related
to Abcbl.
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KD AR A 2 2 25 B G B AEE ] P-
WEEE 1 RIK 10 Abeb1 JEH 5 ZFh 245 )45 R0bE Fn e 4
PEAHC

KEBRAE A AR #i28 Je AT R S5 058
AR sh e e 25 BB 1 254 i ek
WM HTsESI Y Z —, B ToRh2ER, KR P-F
S ARD) P (A 0 258 B S A8 25 4 4T
B2 TR, R sh i AT 25 A b A
LA PEVEH Y 25 5 55 1 PR3 56 25 SR AN — B0 s O
mA KA

K H BACY! (40T A T 4 oA ) i 75 1 T LUK
h-Abcb1 FEPR T A B R BRI 328G B v, 57 i (R 45
) ek AR A 7 XS A AR LR R Rl
THFIIREIL NS h-Abebl 133k B3, T 55 /0 %%
SR PPN 259, T) Ak SR B PR g ok |y B AT 20 )
B BRIZ P 5 3 R B R 3k, a7 A TR AR R BB A
M Abebl AHIG 2yt ik | B FLIPAN R4 R 4F 19 AN JA
R B

1 #MEFAEE

1.1 Rk Abehl HHPAATIEBEREEERKX
RAEIHIE

FIFH R U8 5 41 09 J5 15 #E Abeb1-BAC i B&
(RP1142N21) 1 5° 37 65 kb AN B 46 A h-Abebl
FER K BT HE4K cDNA (4718 bp) , (149 247 13
R ATG _LIFK B R 66 kbp, ATG R
&4 87 kbp) A HEFE Ik Abeb] B BAC Fh a8k (
FIBES T EEAE ) o KA AT 19 B4 225k 1y 0 4tk
PRI VR BE 2 1 ~2 ng/pL, B FH M0 ST AR
4 BAC 15T 2] SD K EASZAF 50 b (K BRI B b5t
38 A A2 5255 3 W) A7 BR A Rl [ SCXK (5E) 2012-
001]),HH SD KEE R BAEZ R KB (R BRI At
S I AR S50 B A BR 23 A [ SCXK (5) 2012-
001)), il £ 5 3 K K Bl ( TE2000U &1 4 14 $H%) .
SEHGAH S S W AE A T T3 A N 2 L AR B 2
JHSEE A BH [ SYXK ((51)2013-002] , 5286 Hhi% it
SYERAERR Y O 245 2 b [ B8 22 B2 b 15 22 S
SIS T shi i 5 A B B S e, ik iESoh
ILAS-GC-2012-001,
1.2 Abcb1b ERE R KRB FIE

FEASELITILARSR 1) T Abeb1b FEHAT
AR eRNA FURAGEE 2) (RF1 5% 3) Cas9/sgRNA 1Y
JRAZTES

FHF Abeb1b FERFT LAY gRNA SRS 2 £ X
Abeb1b F K 3 1 I > 8 5 GGAGACAAATACA
CAAGATT VI & GG TTTGACGTGAATGACGCT, & )ik
Wit 2 2 4% 1 B2 5% ( RAT-ABCBI-E1 (1)-gRNA .
TAGGAGACAAATACACAAGATT 1 AAACAATCTTG
TGTATTTGTCT; RAT-ABCBI-E1 (2)-gRNA: TAGGT
TTGACGTGAATGACGCT Hl AAACAGCGTCATTCAC
GTCAAA) FH T4 sgRNA &I R TR 458
K (97°C 6 min J5 AR EZER) , 7% AL Bsa 1 il
VI pUCST-sgRNA Fak a8 (7 5t K27 BT
LM ) FHE sgRNA FREMA, IF IR, ik
EEFR .

PRANFE 55 . Cas9 Fik JiRE ( Addgenne No. 44858,
R H LV I ) |, 28 Age 1 TV AL,
2B A P Sk IS W T O A% R Wl 1 K R AR
B, T AR AN 50 Cas9 mRNA 184 % i il ) &
T7Ultra Kit( Amibion, AM1345) 7E & ZMMEF] T7 RNA
RAEMTE ., sgRNA B RIXBIRZL Dral BYIL M
e , 2By & A5 SliAk, % T JCA% IR il 1) /K A hy 5
We TR AL 50 sgRNA B AR AR & 1 i it ) &
MEGAshortscript Kit ( Ambion, AMI354 ) 7£ & 41 %] H
T7 RNA BAE5EN

Cas9/sgRNA [ JFAZ T . 7 SR 4F ) Cas9 mRNA
il sgRNA 1RAIF HIRHE MR % 20 ng/pl F1 10 ng/
pL /sgRNA | G0 S 200K RNA TR A 9 31 %) SD
BRI 32 K5 O %) e T A% 0 A0 5 o A A 2R I
K,

1.3 Abcbl- BAC HEE KR K Abcb1b EE BRI
ARHNERBLTE

HRARTA 7 ~ 14 d B, 3T REARIC, IS T
M2, 36 i S S OE I 4 DNA, 3 F 0.1 x
TE 1, i PCR iEXT & @ BRUEATRiE, XTT Abebl
-BAC R R B, fd = %F PCR 51443 5% 4 A
BAC 1y I R AT 58 4 R I, 43531 A« Abeb1 -
BAC-F1. 5’ -CACCAGTTGAAGAGCGTTGA-3" T it
Abeb1-BAC-R1: 5’ -GCTGCTGATGTGCTGATTGT-3
Abcb1-BAC-F2 : 5’ -CCAATGATGCTGCTCAAG-3 " T
W Abcbl-BAC-R2: 5’ -GAGTTTATGTGCCACCAAGT
AG-3’ Abcb1-BAC-F3: 5’ -AGTGGTGTTTCAGAATG
GC-3° Nl Abcb1-BAC-R3: 5’ -GTCAGTTACAGTCC
AAATGGG-3 ( Life Technologies, H1 [ ), PCR )/
K% 20 wWL(PCR RN AHICIAKIG B AW T4
BRAE D) o R Z&F:95°C 5 min; (95°C 30 s,
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58°C 30 5,72°C 30 5,30 MEHF) ;72°C 10 min;4°C 14
M, PR BERK/NT 518 316 bp,449 bp,410 bp,
XFF Abeb1b FEP IR R B, Bt —XF 5 1 W & 1R H
o, b W 51 % A Abebl-check-F1
GCTACAATGACATGTCCTACCCAAT F % 51 ¥ H
Abebl-check-R1: AGTCTTGATTCTGCCAGCCTAGTC
(L EBAEYWHEAREARGRAR G, TE),
PCR WK Z 50 wL( PCR K20 AH &5 8 A 54
%T%%ﬁlzﬁ/é\\ﬁj, Hh EI) o fiﬂj%%ﬁﬁ:%"c 5 min;
(95°C30 5,62°C 30 s,72°C 30 s) x 30 f{#;72°C 10
min;4°CIRAF . ¥4 R BoR/N R 737 bp, JFidd TA
SE R DU — DA I o SR
1.4 Abchl NBEULKRHES

IS Y cAbeb1b FE IR R K Bt AT 452
FRAG rAbeb1b JEH R BR 46 A T K, B hAbeb1-BAC
FHME R B rAbeb1b FE PR RBR K R 4458, 15 5] BAC
FAEH rAbeb1b FEPRE R 24 & F R B IR RS
rAbeb1b 5& R A B 46 & F KR 2% 22, B AT 3R 15
hAbeb1-BAC FATE H. rAbeb1b JE PR 8 % 4l & 1 R B,
XFPR B r-Abeb1b FEH [ 33K, [F] B 485 747 3 ok
BAC FARTFE A h-Abebl FEH
1.5 RT-PCR #&illl hAbchl AR REER

Abebl NIFALK FR 57 A4 R K BRAS L, % 7R
1) 5 PR SRR DL HEAT 4 BT o SR O A 2 A P R
PRI F1 AR IR BB B A X6 BE R B U | O O
Jifi Fii 20 2% 5. RNA, il % cDNA, #|FH51 ¥) RT-
Abcb1-F:5” -GGCTATCATTACTCTTTACCTGTGAAG-
3’ #il RT-Abcbl-R: 5 - CCGGATTGACTGAATGCTG
37 YR /NA 225 bp B9 B 9 A B, PCR W AR &
20 wL(PCR N #5050 0 B 49 TR A R
", PE) . RUW4:95°C 5 ming (95°C30 s,62°C
30 5,72°C30 5,24 MEH) ;72°C 10 min; 4°C {717,
GAPDH 1E AN Z
1.6 Real-time PCR #& il ZH 28 Abcb1mRNA F
EER

SR B8 F 2 B, BB I DL
BREEZH 4T RNA, H145 ¢DNA,

P i £ 69 ZE ST fF 519 Abebl -wi-standard-
F1: 5’ -CAGGAGATAGGCTGGTTTGACG-3 " ; Abcbl-
wt-standard-R1: 5’ -GGCCCTTCAAGATCTTAACTTCA
C-3’ LI K Abebl-human-standard-F1. 5’ - CAGTGG
AATTGGTGCTGG-3"’ ; Abcbl -human-standard-R1:5’ -
AACACTAAAAGCCCCAATTAATACAG-3” 43 Hil 4 44

7 1 T A P 1 rAbeb1b L PR D) R N\ IBRAR R B
WY hAbebl e, i Be K BE 43 51 R 766 bp M 682
bp, WHEW A rAbebl LR K hAbeb1 J& 1) iR A
RN, P BTSN 1 x 10 ~ 1 x 10° 2 01/l fifi
JHl Power SYBR Green Master Mix 1K % ,}i@%ﬁ:ﬁﬂ
95°C WiZE % 5 min #E A ¥R 95°C 30 s, 59°C
(1Abcb1) 3 61°C (hAbeb1 ) B 2k 30 s,72°C #EF 30 s,
TEER 40 K, FEREIMEAEE 5 I WG, #Sr s
HE il £ B O B 50 W 8 Abebl-wt-F1. 57 -
GAATGTTCTTTCAGTCCATAACGA-3 > Fl Abcbl-wt-
Rl: 5 -GTTCTGATGGCTGCTAAGACTTC-3 * DL M
Abcbl-human-F1: 5’ -TGGTTGCTGCTTACATTCAGG-
3’ Ml Abcbl-human-R1 5’ -CAGCTGACAGTCCAAG
AACAGG-3" ,

{81 Abeb1-wt-F1/R1 F1 Abcbl-human-F1/R1 43
ST B A AR R S N TR AR BRI Abeb SRR AT
B ARSESRAE IR TR 20 DU, T 3 IR,
GraphPad Prism 5 #4547,

2 R

2.1 hAbcbhl - BAC HER KR EE D

I TR 5 5 2 %) 5 157 Abeb1-BAC 5a % ( RP11-
42N21) 5° 137 65 kb UL B4 A h-Abeb1 FER )5
KBIHEIR cDNA (4718 bp) , ( #4 7 b 10 2% A kS 4 2%
7 ATG LK% N 66 kbp, ATG FiiF K B A 87
kbp) T8 T # ik Abebl 1 BAC Fik ik (1),
A% 15 H F0 AR EL, $R B N 41 DNA, PCR 48
L IERE 4 QIR K h-Abebl B R (K 2),
HEA 3 HEdReefa L, $RBOCER MO NE,
B B W Bl L B B9 RNAM) ) RT-PCR 77 ¥ 3 #F
Abebl 1) RNA 7KK IBME L, 45 R KW 3 DML
KERFR(2 5,5 FH 8 %) MINHLIIA Abebl S
(235 B A 5 SR KRR .0 R4 2
Abebl 3 H Y 3k, I EL7E JF AR, Jils 70 oG 20 21
Abeb1 135 B f i (E 3)

| i
[iﬂ?:ili

J 8 X

promoter

1 Abch1cDNA]

[ T
(AR

El1 BAC-Abebl 0 A T3 (A ZE
Fig.1 The structure of BAC-Abcbl

2.2 Abcblb BEERBR ARG &

2R RS, 58 12 HE R, SRR E
TR = H (1 5,5 5/M9 %) HERR (K
4A) It = HUE a ERUR W5 e T Y 4
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M H W P 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
—

— —_— — — — — — -—— 316 bp
—
b — — — — — — —_— <— 449 bp
—
i — — — — — — -'H()bp

T : M Marker DL2000; H: 7K ;W : [T B P BEAE X IR 1 - 15 2 FO UK B S 5 2,5,8,10 AP E AR,
B2 PCR %/E BAC-Abcbl K FRUHEH %!
Note: M: DNA molecular weight marker DI2000;H: H,0; W Negative control; P Positive control;
1 — 15 rats were generated by microinjection, 2, 5,8,10 were four positive founders.
Fig.2 Identify the genotype of the BAC-Abcbl rats by PCR
Lol [ ok Ji i

Heart Liver Kidney Lung Brain

W F2 F5 FRF W F2 F5 F8 W F2 F5 F8 W F2 F5 F8 W F2 F5 F8

— p— —_ — «— Abchl

— ———— —— —— —— — — — — — v — — —<— (apdh

TE: W PIMEXF B F2 F5 F8 22,58 Sl A FARE. FS5 7RO E I, B E, BRI 34 Abebl BRI 3RI5
B3 RT-PCR 4T Abebl 7 F1 AR 36 B e ik 1 1
Note: W: Negative control; F2, F5 and F8 are generated by crossing founder 2, 5, 8 with wild type rats.
FS has human Abcbl expression in heart, liver, kidney, lung and brain.
Fig.3 Abcbl gene expression in F1 rats were analyzed by RT-PCR
AM W I 2 3 4 5 6 7 § 9 10 11 12 BM H W - -

4 :M: Marker DL2000; H: 7K ; W IR G AL 1 — 12 il s S fdei 5 =2 i FO R B 5.
B:5 S RS E , BRI LB, -/ + 1Abebl 24T R -/ — :Abebl FEHFIBRALE TR,
4 Abeb1b HEDH R OR FUAd) R B M

Note :M: DNA molecular weight marker DI2000; H: H,0; W: Negative control; A: 1 —12: Rats generated by microinjection.

B: The off springs of founder 5 were identified by PCR, The mutation can be transmitted.
—/ + :Abcbl heterogeneous rat. —/ — ;Abcbl homozygous rat.

Fig.4 Identify the genotype of the Abcblb knockout rats by PCR

M, B %E T CRISPR/Cas9 X Abeb1b ()3 PRB M 175 5L
(EI5A),

ST RIS SEHERFRSA 62 bp 1 DNA B
B BRI T Abeb1b R RS 54 | I
HI7 A T2ORBW T, JATH 5 SEERRSEE
RIS RS HE , X AR R AT SE R R % 7 (R 4B)

Wy 25 R R WL R Re s Fa g 5% (&1 5B) .
2.3 Abchl N KRHIES

HF Abeb1b FE H R R K BRI hAbeb1-BAC g 3 [
KEL 2458, i & 3K 15 rAbeb1b FE B i B3 F1 36 5k
hAbeb1 19 K B, BI i N R AL Abebl K, 6 5K
Abebl NIEALKEL (B 6A B)
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CRISPR/Cas9 induced Abcb1b locus modification

ES I/ I/l
7 "“I s 7 o
sgRNA-A seRNA-B

GEAGCTG M A AANTAC A AM AT TAGGCAGAAGTTTTTCCATGOCATCATGANTCAGRAGATAGGCTRATTTRADGTRANTRACGOTGUROGRA | (WT)

GCAGCTG GRCAGAAGTTTTTCCATGOCATCATGAATC TECTTTOACGTEANTGACGOTGGGGA. 10 (-21bp) &/6

GCAGCTGUGAGACAANTACACA AGGCAGAMGTTTTTCCATGOC TC TGOTTTGACGTGAATGACGOTGGGGA. 20 (-5bp) 5/5
Sf-a (-11Tbp) 6/10

GCAGCTGGIAGACAANTACACAAGA GCTGGGGA  50-b (-62bp) 4710

GEAGCTGHG CAAATACACAAGATT TTTTCCA TTCACGTGAATCACGOTGGGGA. 6 (~3bp) 6/6

TTTTCCATGLC i GOTGGGCA  90-a (-158bp, -15bp) 5/5
GCAGCTGEGMIMIAANTACALA GMAGTTTT TTGACGTGRAATOACICTGGEGA  100-a(-10bp)  5/10
GEAGCTRAGACAMN TACAL AGGCAGANGTTTTTOCATGOCATCATGAATCAGGAGATAGEC TGUTTTRACGTGAATGACGOTGGGER 100 -b (- 6bp) 5/10
B

GEAGCTGRAAAAANTACACANGA GUTGGGGEA  50-b (-62bp)

GOAGCTGEACACAANTACACAAA, GUTGGGGA -/ (-62bp) 5/5

GCAGCTGUUAGACANATACACAMGA GUTGGGGA  -/+  (-62bp) 610

T : PAM BJ7 3R g @i TRk S0 AL @R S8 BE OFRmA (+) B (- ),
N/N 7R il 8 s B AN B PE R, A RIS R . D AUK I PSR
5 Abeblb HE DR BR R AT 45 2R 0 B
Note; The PAM sequence is underlined and highlighted in green; the targeting site are red; the mutations are blue;
deletions ( — ) are shown to the right of each allele. N/N Indicates positive colonies out of total sequenced.
A The sequence result of founder rats. D: Sequencing result of offspring rat.

Fig.5 The sequence result analysis of Abcblb knockout rat model

A M H w p 1 2 3 4 5 6
[S——
p— — — S—— 316 bp
e
— — e W — 449 bp
—
— — C— - €— 410 bp
B M H w p 1 2 3 4 5 6
L—
[— (_/—Ahcblb—WT
- — -——— .
. - — s — —-(—\_
Abeblbko
—
—

TE :M: Marker DL2000; H. 7K ; W . BP0 B P BHMEXT B 1 -6 H1 BAC-Abebl KEUS Abeblb B K B Z43E = A TR,
A:2 4.6 JHEERIBITERL ;1 3 .5 S SE R I RL, B:1 .2 SO A RT3 4 5 Abeb1b FER MR & TR B
5.6 52A Abeblb FEFRBRAIE T KB, 6 5 Abebl NTALKE,
6 Abebl NPFALKR B4 E
Note: M: DNA molecular weight marker DL2000;H: H,0; W. Negative control. P: Positive control. 1 —6: Rats were got by crossing
BAC-Abcbl rat with Abcb1b knock out rat. A; 2, 4, 6 are transgenic positive rats; 1, 3, 5 are transgenic negalive rat
B: 1, 2 are wild type rat; 3, 4 are Abcblb heterogeneous rat; 5, 6 are Abcblb homozygous rats. 6 is the humanized Abcbl rat.
Fig.6 Generation of humanized Abcbl rat



P H R BE 2R kR 2015 4R 3 H B 25 55 3 1 Chin J Comp Med, March 2015, Vol. 25. No. 3

Lig iy}
A M H O F B W N WE
-

o

Abchdl N4k K B

- e w— o e— rat-Abchlh

y=-3.261x+37.19

R*=0.996
R S S S S S
SDZ LM B Abeb | hIE PR (145 0 S 1o i

B M H .U B W N R
—
- — - &— human-Ahch1
D
30
25
20
= s
]
109 p=3.1341x+36.44
5 R*=0.998
0+ - - - : )
0 2 4 6 8 10

Abeb | NIEAL K B A BAbch | b3 R f 42 UL 8 il 1

AL IS PRSI RT-PCR =47, A6 0 85 A 7K B Abeb1 b F63515 00, B. BTG JAGI RT-PCR 749 , K Abebl
NIAL KLY Abebl Fih C. Abebl -human JURL 10 5 R IR RE AR UEMZE , D. Abeb1b-rat kL 10 %5 R SRR bR kT £k
B 7 RT-PCR Kl BFAE AU BN ALK BRZH 2L Abebl mRNA RIA7K-F L
Abeb1-human Fl Abeb1b-rat JFURL 10 £ 28 51 B B A i 1 ¢

Note: A:The wild type rat RT-PCR products detected by agarose gel, analyzing the Abcblb expression level in tissues.

B:The Abcbl humanized rat RT-PCR products detected by agarose gel, analyzing Abcbl expression level in tissues

C:The standard curve of 10-fold serial dilutions of Abeblb-rat plasmid D;The standard curve of 10-fold serial dilutions of Abcbl-human plasmid.

Fig.7 The Abcbl mRNA expression level of wild type rat and Abcbl humanized rat in different tissues detected by

RT-PCR and the standard curve of 10-fold serial dilution of Abcbl-human and Abcblb-rat plasmid

2.4 Abcbl NiBELKRFNEFERI KR Abeblb Rk
& X bk 43 4

Pty BB B BR A 2 2L cDNA R 5
M, P34 Abebl, & 3T A Y KRR AR P9 T DR A
Abcb1b Fihtt iy, U JIE AT A 2% 38 1 AH XA (]
TAB) o AUEAE SRR PN I | B RE RS PN Abebl
Tk, DIER B RN, WA rAbeb1b K
K K2 hAbeb1 JEPRRFORLLA 10 3546 B 22 90 i A A
B B3 B AR MERRZE R® > 0. 99, 77 & i 2R 23K
(El7C.D) ., Abebl FER¥E DU & 581t o b vl LU
H Abebl NIFALK BUOMERGFE DIEGRE] S x 10° 45
UL/ mg, TERFAE R 5 x 10 ¥ 01 /mg, I8AE R 8 x 10
PEU/mg, BNER 1.2 x 10° # 01 /mg, ik 2 x10°
501 /mg, CoME MELIE B BRI Y h-Abeb1 95 DL e
15 T r-Abebl | 25 5 5 B 5 B M v Uk &5 SR — B0 (1A
8).

i#

it
AR AL BB TR 5 AT A 20 e 9 T
7 SR SO0 S L 2 R KF
A 20 R L B A AL K A 1L
WP ). DR K0 A 3 R
CLL Ve PP YN I B
SEHEEH G 1 B LR A BAC. T 4 A

3

2.5X10°
€3 B4 AR,
2.0X10° 2o ETEAPNTIFN - ]
E 1.5X10° S
*
1=
2 1.0X10° 4 1
05%10°d  pm E
E g M
A

TE P 2R SRR Abebl NIRALTK R Abebl
e HE AR RRE PR i R i 2 4 DUKK
B 8 Real-time PCR A5 I8P AE AR BRAI AL K B
LY Abebl mRNA Fik KT
Note: The copy numbers of Abcbl-human and
Abceblb-rat in heart, liver, spleen, kidney,
brain, thymus per milligram.
Fig.8 The Abcbl mRNA expression level of wild
type rat and Abcbl humanized rat in
different tissues detected by Real-time PCR

F, BAC 3EMURSUK RRIFEE 1 H A3 5 A 2 30
P i RS 20 K BT U R 4 A ] 5
ik AR EE R T RE
P-HiE R T 1976 4E 1 Juliao Al Ling 251
TERKK AR 24 104 v 1 6 BB 5340 i rh 2 B, HL B
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Je BRI R 2 A7 TR R4~ 81 " p-
WEER RS — R IR ABC 5528 1, 2 )5
WG RSt R BT R E A, R — iR
PRS0 25 S 1 2, TR IR 24 3 vk R DA 24
L P A i 2R A M A R AR L PR vk B O S B 2 2 i 24
PG N PR B 1 S 7 iR 40 i
R, Z 5 IR R E A AR IE A8 d )z
FIk AN iE b Bz A0 M, A0 R A IHAS i, B A
i/ INE b Bz 40 it i S5 B s A A P R 4 LA
B RERT 1L HLAAR XA 35 9 5T 4 WO R A 5 ) o 1)
DR, S, i LS AR, AR Abebl
SERFEHIF A 0 P-WE R 5 259 3 A Rl iz % )
I PREE (AR ML G ATP K B E A
AR SMIEE I 25 W) B W e A2 Ok BRI AR A P 24
Vi g

ol g 2 S 2 1 24 W I AR IR 5 9 3 DR 7 D
PRz — 12724 il g A ml SR S0 sh A 2 6 &R
P EE R B S SR B R

KEEE A2 b, A WA 8] 2 Abebla S
Abeb1b Zfi% P-WEEE (M, 35 A58 7 5 A LT
85% , SIFIVEAY NS Abebl HIREFEMRABIME >80% ,
KE Abebla B Abeb1b FE R 5 AN Abebl FEA
[EFEXT LR 259, B 1R AR SR B . Abebla 5
Abeb1b FEPRIAE L 288 B 14 43 A AS [R)(H R AR B 5
ANZEHY Abebl FEPRUZ—S, EAN15 AR Abeb1 K&
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