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# E:CFTR AR REFH—AF F EARIEMRE KB — L WA %M (CF). #1A split Ssp DnaB intein #9 & & A AKX,
WHRBEARG AL @R B CFTR KA, &AM RTEIFEKF CFTIR 69k, UABAZTHAR TEEASE, T
CFTR A % 2 M54 MR (TMD2) 7149 Glu®® %8 F 5 45 5L cDNA Wi 4 N stfe C 36 A3, 5 AR Z AR AKX
4EAE A 49 split Ssp DnaB intein %A% 5 5] fkA, | 3EAF| B4R pEGFP-N1 #= pEYFP-N1, #z—xt A4z &k #H ik
pEGFP-NInt 4= pEYFP-IntC. A J§ i AR X 2 B AR 45 3 £ 40456 R 5 006 (BHK), BiBf & A 523 A Western blotting %1,
R CFTR &A@ i ehikdE, FAER ﬁr&#&ia% Cliiwii, 2RET7, AR LmREINTHEN CFTR O &+, K
R AL B A mi Cl iR A Cl il 405 M. 45 R & 9 split Ssp DnaB intein 49 %& & /i K X 3T KT A F 0 EHAR
L4545 CFTR AW, 4 CF AR 655 B A BIRAD X R HAR (AAV) 4535 CFTR AR, LR AAV 89 5 F MR b| /4L T 1R 3E .

X% : CFTR, Cl i@ i, split Ssp DnaB intein, & & /AR KX T4, NBARKLREH# 5

Post-translational ligation of split CFTR severed before TMD2
and its chloride channel function
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Abstract: Mutations of cystic fibrosis transmembrane conductance regulator (CFTR) gene leads to cystic fibrosis, an autosomal
recessive genetic disorder affecting a number of organs including the lung airways, pancreas and sweat glands. In order to investigate
the post-translational ligation of CFTR with reconstructed functional chloride ion channel and the split Ssp DnaB intein-mediated
protein trans-splicing was explored to co-deliver CFTR gene into eukaryotic cells with two vectors. The human CFTR ¢cDNA was
split after Glu™®
sequences of split Ssp DnaB intein. Pair of eukaryotic expression vectors pEGFP-NInt and pEYFP-IntC were constructed by inserting

codon before the second transmembrane dome (TMD?2) into two halves of N- and C-parts and fused with the coding

them into the vectors pEGFP-N1 and pEYFP-N1 respectively. The transient expression was carried out for observing the ligation of
CFTR by Western blotting and recording the chloride current by patch clamps when cotransfection of the pair of vectors into baby
hamster kidney (BHK) cells. The results showed that an obvious protein band proven to be ligated intact CFTR can be seen and a
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higher chloride current and activity of chloride channel were recorded after cotransfection. These dada demonstrated that split Ssp

DnaB intein could be used as a strategy in delivering CFTR gene by two vectors providing evidence for application of dual

adeno-associated virus (AAV) vectors to overcome the limitation of packaging size in cystic fibrosis gene therapy.
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CFTR (Cystic fibrosis transmembrane conductance
regulator) & cAMP KIS B+ (Cl) HEHEM,
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R RIR T BIFFE A AR o i RR YT P B il Y AR
BEERERE, ERZCIFLNEERS T, IR
SHBRTE (Adeno-associated viruses, AAV) Tk
HOWPE . TR ARG S AN . o RS T AR
2T A B RS e Rk B et m DL A &5 EE +
Yoy RN SR L, AR PINR YT B BRAR 20k, 1T B
AAVS ELA 0 [ SR Y P 7 20 A el
FEAE S CFTR HE A WG IE T K A 04 2 10 5% 4%
CFTR 45T 5K 4.4 kb, i bEEEEEFS],
DIH 25 B 4.7 kb (1 AAV JiT7R#. Intein
1 8 1 5T S B A FH O A AAV #ifk 38 CFTR J:
KR L T —Fh o3+ F- Bt o Intein T J5AZ AW A1
AN FUAZ AR W) S S AR T R — BEZ IR A,
B a2 P o e R R DB L ] I AN Y
R ARSI B B 4 o I OR R 2
ML, %I split Ssp DnaB intein A5 3 B T 4
Sl Kok EE AW AT MY, A Y intein
Z A LR 7 9 [ IR A, RAE Sy i A A r 7
P2 5008 RN 1 PR SF SRR R HED

AILHEFET CFTR cDNA %4 NBD2 1y Ser™”
DR LW R R4y, 430 split Ssp DnaB
intein B RIAlG, FEE— X ELAZ RIR AR, IR e
FEEAZANM, WERTRIA ML CFTR W5y, A
B O SR ALY CLHL Y A E T S M, iz W
AAV 8K CFTR JEI B CF S PIRTF e S i s
R

CFTR, chloride ion channel, split Ssp DnaB intein, protein trans-splicing, dual-vector gene delivering
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1.1 SRR

JFURL pMST (7% split Ssp DnaB intein % ¥ 51)
H £ K Dalhousie K27 & 2% B Paul Liu 4% L5 =
it & CFTR 05k pIRES2-EGFP-CFTR HI4)4E
O U HEZ4NIE (Baby hamster kidney, BHK) Hifili&
K Dalhousie K2#EE % ¢ Paul Linsdell Zi %24t , &%
9L IE A TR pEGFP-N1 I (o i %
ikJfik EYFP-N1 I [ Clontech 24w, PYIi . DNA
% R0 & 0 New England Biolabs ARl o 5
R E Pfu Turbo DNA ZE-G I F Stratagene /A F) o
Gel Extraction Kit, PCR Purification Kit. Spin
Miniprep Kit & Qiagen 7y &) ;=i » DMEM Fi
Opti-MEM #5575 | Lipofectamine 2000 %% Y47 £
W4 H Invitrogen AW . Ji4- I B Hyclone A .
th=EHT A CFTR B N 3 Fil C s fA& N-20 Fi1 C-19 1y
H Santa Cruz 3 A o i1l HRP-—#TF1 ECL plus
Western Blotting Detection 7 &) H Amersham
Pharmacia Biotech (GE) /&l o HA {5 ¥4 0 [ 7=k
HEE M Al H A 3RS i R B T B A 4
Sigma A )7 b o
1.2 EZFEH KR

FEF| intein T IFBY A BT 22 2 R 4H LX)
BYEE RV YSEI, HEEET CFTR /Y TMD2 J5 5 Ssp
DnaB intein KR 5 F 8 (1 HAT 2 MR 3R FE A Ser®
He** W% CFTR, I Pfu Turbo DNA 4. 5
Yy P1 #1 P2 #47 PCR M pIRES2-EGFP-CFTR "4
CFTR Y N ¥ %55, 514 P3 1 P4 )\ pMST
P14 split Ssp DnaB intein N ¥ 106 N FEHLE (IntN)
Mgt 51, 4350 Pst VNsi 1R Nsi 1/BamH 1 Y] 2
Fi PCR 74, 5 EcoR UBamH 1 V] #k 4k
pEGFP-N1 #%#%, 75%| CFTR £ N ¥t 5 IntN fUFH&
F Ik kL pEGFP-NInt, ] P5, P6 1 P7. P8 5|#yxt
3B pMST F1 pIRES2-EGFP-CFTR 4" # split Ssp
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DnaB intein [ C % 48 2 MR (IntC) W 4A%IT 51
Fl CFTR 1) C 5w fi%)¥ 51, 535 EcoR UdpaL 1
H1 Apal 1/BamH 1 §§Y], 5 EcoR I/BamH 1 K] 2%
& pEYFP-N1 i# %, 35 IntC 5 CFTR #Y C 37 ) il
A F2IB TR pEYFP-IntC., [ B4 CFTR 9 N 3ty Al
C Wi ik#H ik pEGFP-N fl pEYFP-C DI K 4K
CFTR 1y ik # /A& pEGFP-CFTR 1y xf i, # A
MEFHES I KA I 1, B A T RS

x1 MEBERFASKERIIMRFT

Table 1 Primers and sequences used in vector construction

Primer name Primer sequence (5'-3") Cutting site

- AAAACTGCAGACCATGCAGAG Porl
GTCGCCTCT §

P CCAATGCATTCCATATCATCAA Nsi 1
AAAGGCACTC st

3 CCAATGCATCAGTGGAGATAGT Nei T
TTGATC st

P4 CGGGATCCCGCAATTGTAAAGA o
GGAGCTTTCTAG am

ps CGGAATTCACCATGTCACCAGA . o
AATAGAAAAGTTGT

P6 CGGTGCACAATGATGTCATTGG .\
CGACAAAG pa

P9 CGGTGCACAACAGCATACCAGC
AGTGACTACATG pa

- CGGGATCCCGAAGCCTTGTATCT -,
TGCACCTCTTC am

1.3 HpIERREREE

BHK 41T 5% CO,.37CEFMUUE 10% 7
A= L5 ) DMEM 35 53 W Wi e 35 5% 4 e 1 R R
HABEH AL AN, #AAL 5x10° 4T 2 mL
DMEM RS ICH 43 T & s 3 i 6 fLEESR
M, PR A Kl d 2 80% LA, JH Lipofectamine
2000 i Jo0 A He 00 G UL B T A TR Y L e 2 D TORE
pEGFP-NInt fll pEYFP-IntC #% 1 © 1 L3R4 4 ngiRA
Mi BT 250 uL /Y Opti-MEM 15 37, 15 % i i &
5 min A% 20 uL A5 A AY 250 uL Opti-MEM 1 557
RA 5 kS = IR AUE 20 min, 34442 BHK 4000, [A]
if, FH 4 ug i) pEGFP-N Fll pEYFP-C 4% 4L 3143 5l
HFE Y BHK 4006, FH 4 pg 89 pEGFP-CETR /£ K
FHAEXTRE . 4 pg (ORI pEGFP-N1 1y B¢
M (Mock) %4 BHK 4iiffl, 8554 NIRE 5 h 5k
PL 2 mL B)HTEE Opti-MEM K735, 4kEEH57% 48 h,
Wi S 40 Bt T Western blotting K50 . A% i, A4 B0
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ST P 200 i DAL e e T IR W B B SR AR,
20 M G BE T ARG
1.4 Western blotting M 2% CFTR ZEH /5%

V5 T2 1 T AR AR A AR, MR 3 min., 37°C
3 min B kL 3 Wk, FEEANML S H . ] Bradford
EHATEAE R, B2 pg BAEE RS TIE R
SDS-PAGE, =+ i 5% o 85 1 B3l 2 i R 2T 4 R
B, 5% AR M = A 2 h, A1 2 1000 F
BEH) CFTR Bl N-20 5 C-19 F 37CREEWFE 1 h,
JH HRP-4LII = 1ML7E 37 CH#EMFE 1 h, ECL plus i
R X i o
1.5 FEREHIESR

G AMUEE T LSS 25 3% 5 I RE A K A S A
BHK 4 fd, AR % L R iy A i 9 6 2 1 R IR ) 6
ik, EBESECTR I R A2 R 3R i A Mk T
0K AN B o 2 BRAE S AR I8 1Y )y vk
HEATIO, AN (AN ST SR N
140 mmol/L HCI, 2 mmol/L MgCl,, 10 mmol/L N-#3
HIOL-2-54 3k O IERA TR (TES); WA (A0
O Gy S e BE R 110 mmol/L RAZE R, 30 mmol/L
HCI1, 1 mmol/L MgCl,, 10 mmol/L TES, 1 mmol/L
MgATP, 0.1 mmol/L EGTA . PR {434 F N-H 3-D-
HIWENE R 2 pH 7.4 FH HL A I B 200 R A 4 40
FALS, e W SR, AEHMUMREGRE
YA G CFTR BB . 2 umol/L BMEE,
100 pumol/L 8-(4-FA i i-3', 5'-FFH 2 (pCPT-cAMP),
100 pmol/L 3-5 T F-1-F BB IERS (IBMX) . HLi8 18
FAHO SRS B LI 4aE 19 ikt At o
(AN ANA BT R (AR PR A R o3 e
J£°4 : 150 mmol/L NaCl, 2 mmol/L MgCl,, 10 mmol/L
TES, fH NaOH # pH & 7.4, TN i ) 4hX
(Inside-out membrane patches) iC EZ5H )5, 7E400E
TR ML RS CFTR B & B
i A fEfL A (PKA, 80~120 nmol/L, Promega /%
F A ) A1 1 mmol/L MgATP,

AL 2 kHz (2410E) 50 50 Hz (FLifiH)
Bt €, F pCLAMPS kf (Axon instrument)
HEAT M. H pCLAMPS SR I A5 1) SF- 1 4 41 it Ha
Z5M (25.9+1.7) pF (n=19),
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1.6 FUELIER ST
SCIKE ISE S bRl (X +s) Foom, A ¢
Kbt 22 5 B LR, P<0.05 25 G511

RURESSNY
=29 =

2 #X

2.1 W% CFTR £FE 5 intein fi & EZFRIEHIK
REARES

Intein 5 4% 2 N R 1 A B 59 454 00 19 PR <1 1k
RAEMRS Y, AW T BG IS0 S mE R &
H AR Ll 7k 2, Bl Ser. Cys B¢ Thr, #%+f
5j Ssp DnaB intein T i K81 FHE A 1 A FREEAH
[y Ser®’ Rl CFTR, 43515 split Ssp DnaB
intein B4, 4% A pEGFP-N1 #l pEYFP-N1, 153 1
XF A intein /Y CFTR WHBGFERIF T 3K vty 435147
A A OGTE PN (5T R R ) B R IA 4
& pEGFP-NInt 1 pEYFP-IntC, MWK 1 ffx. ity
AR LRI R KA T S E I B DNA )3 ik
(LN
2.2 CFTR EBXIEFIBIIEAY Western blotting
“#R

21 9 5. 25 1 Western blotting 43 %I/ FH CFTR i N
AIGPLR (N-20) F1 C Kimdi (C-19) ML,

Severing sitve Sert®

Fl =ic ot » SN,
Lrin gene

L 11ViiJ 1 i 1 11ViL & |

genes and clone to pEGFP-N1

Fuse intein sequences to split CFTR
and pEYFP-N1 vectors l Glu®38

pEGFP-NInt [CMV Y  CFTR-N terminus |Intein
Ser®
pEGFP-IntC  [CMV MIntein]  CFTR-N terminus
Expression and ligation l
Ligate CFTR | CFTR |[EYFP]

1 Wi CFTR B E 5 intein 8 & EHE R 451 R 5T
TEE

Fig. 1 Schematic representation of recombinant intein-fused
split CFTR genes and splicing. The split CFTR half genes
severed between Glu838-Ser839 were fused with intein
respectively. These two fused genes are inserted into pEGFP
and pEYFP vectors separately under the control of CMV
promoter/enhancer with EGFP and EYFP following their C
termili. The separately expressed CFTR half proteins would be
ligated to an intact CFTR protein under the intein-mediated
protein trans-splicing.

R, YL P XS IR Fokl pEGFP-CFTR 1 BHK 4 fifd
A JLE B Rl A4S EGFP i) CFTR 8 1454 (195 kDa),
Mock % YL 40 i & W CFTR & [ &7, ki
pEGFP-NInt Fl pEYFP-IntC (1) 48 Jifd F P F b 44 24 ]
U — B f A 55 BH P HR TR RE KN Y BT H2 I R 1Y
CFTR 44, Al af WK 58 2 BT #2119 intein fil
SEAFA NInt F1 IntC., Y pEGFP-N A
pEYFP-C (4 it H AT W43 5138361 CFTR 9 N i
EAM C wEA, J4h, RMEY pEGFP-N I
pEYFP-C {20 g n] W335 1% CFTR A9 N i &5 H 1 C
mEE (8 2),

=

A 1 2 3 4 5

<— IntC
<~ CFTR-C

E2 #i CFTR FRi&FA5T#%AT Western blotting E[) 75 4%
Fig. 2
splicing. (A, B) The antibodies against CFTR N-terminus
(N-20) and C-terminus (C-19) were used as probes respectively.
1 and 6: mock control; 2 and 7: positive control of wild type
CFTR gene transfection; 3 and 8: Nint and IntC co-transfection;
4 and 9: N and C co-transfection; 5: N transfection alone; 10: C

Western blotting assay of CFTR expression and

transfection alone. N-C: ligated CFTR by protein trans-splicing;
NiInt and IntC: non-spliced precursor peptides; CFTR-N and
CFTR-C: expressed CFTR N and C termini.

23 HAMIERGER

S AR e S CLU LI B, FH
X HR £t wieCFTR () BHK i Z: cAMP #4035 )5 , ic
SEEVECRM CUHLYR, 1 Mock %YL 4 i A 0 % 2
CUHLYRL, Nint+IntC 3% Y BHK 20 1o % 2 B g
) ClUHLIL, M intein AR 0T R X 89 427 A 19 58
# CFTR % 1 HA 5 wtCFTR AR C1 I8 T fik
M N+C L5 Ge i th T 0 SRR K S/ CLHLR
T B A Y N Bl C 3 6 A1 19 40 R 1 S 31 CL LA
VB CFTR A RE A intein /) S AL
P, ] i B AL R — 2 /9 CLEiEDhRE (&
3)o YSE LR R—60 mV B, AR H 4 i E S R A T
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FrfEA Al BAS B A R 25 B (] pA/pF KoR) (B
n=4), PHYEXT YL UMl (WwiCFTR) 28 cAMP J4TH
JE M HL TS N 49576, Nint+IntC SLEE YL 4N K
445£68, —H LW EZES (P>0.05), 1fi N+C ik
YA 225434, 5 Nine+IntC i YL 40 o AH L
BE/N (P<0.05) (K 4),

P R 4828 (Inside-out) HL3E & R A4 ic R 245
WgoR, JHEYL Nint+IntC () BHK 4 £ AT PKA
F1ATP AP CL 3 T O 2B T weCFTR B4
PP (F SA); EILIC SR Nint+IntC 3L
YL A 6 174 - 24738 3 F O 0.39+0.05, %% wiCFTR
4 0.42+£0.03, —FAH LRI R EE L (P>0.05),
IMTRA 2 5 T N+C 2L 40 iRy 0.098+0.01 (P<<0.01)
(K 5B),

Control +cAMP
5000
2 4000 5000
5 3000 4000 |
= 2000 3000 -
Mock § 1000 © 2000 F
g 0 1000 F
S -1000 o F————
—2000 -1000 -
10 000 - NS,
N —
8000 8000 H
2 6000 6000 H
S 4000 | 4000 H
wiCFTR i
2 2000 . 2000 -
S 0 J%_ of
~2000 {]
2000 |
4000 L
—4000 L
8000
6000 - 8000 r
< i 6000 |
g 4000 ‘
Nipt+ImtC  § 2000 | 000
E 0 L 2000
@] | oF
2000 |
—4000 L ~2000 f
—4.000 L

3 24BN RINEERE BHK HiE CITETR

3

i it T Ser®™ BTWI 2Ly CFTR 5 split Ssp DnaB
intein Bl A9 XLER AR B 57 19 BHK 20 g 35 R L e e 5
5, BHIESS intein Y8R BT B 2 BT 4 A I 43 il 2%
Ik CFTR PIEBZ IKEE M E ) CFTR & H, JF
HEBAF R T ClmE DI RE, £ intein 7 {EHN—
TR F Bl AT WA R G CFTR BN
Intein (2 [ 0T B9 #4E AL EE 4 20N, HiES 55
Fz RV RSP Z R IR AR LA T intein S5 EEA
A AL, B 1T BT 3240 4 intein AOSFE 1 AN3R3E
TUFBTHEAL S intein MRS 1 DERBANS 22 B4R
e EAE R AL, R B H R T TR
WA LS, AT ZINAERER, & 1 MEeH

Control +cAMP
2000 2000 ¢
_'_._,_v—'—-_-_
1500 - 1500
< L 1000 H
é 1000
N+C E 500 | 500 L
(% or 0 :L——-——J
-500 | =00
o oI -1000 *
2000
2000 1 500
2 1500 1 000
& 1000
N B 500 | 500
[
= ) — 0
O =500 -500
-1000 —1 000
2000
2000 1500
2 1500 1000
S 1000 500 |
cC & 500 |
: —+_°
O 500 -500
-1000 -1 000

Fig. 3 Recording of whole cell CFTR Cl currents in gene transfected BHK cells. The cells expressing EGFP alone control or
EGFP-fused wtCFTR were set as mock (left top) or positive control (left middle). The whole cell currents of cells coexpressing
NiInt+IntC (left bottom), N+C (right top), individual N (right middle) or C part (right bottom) of CFTR were recorded both before
(Control) and after (+cAMP) addition of forskolin (2 pumol/L), pCPT-cAMP (100 umol/L) and IBMX (100 umol/L) to the bath
solution. Voltage steps were from —60 mV to +60 mV in 20 mV increments from a holding potential of -14.
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700 r
600 T .
500 l
400
300 |
200
100
0

kk

Current density (pA/pF)

wtCFTR

B4 HERABPEREE

Fig. 4 Current density of gene transferred BHK cells. Mean
cAMP-activated current density was measured at —60 mV from

Nint+IntC N+C

experiments such as those shown in Fig. 3. Mean of data from 4
patches in each case. * P>0.05 vs wtCFTR group, **P<0.01 vs
NInt+IntC group.

A

TN
Wm"wm Nint+IntC

c— N+C
0— !

0.5pA[ 55
B
0.5 -
T T
> 04 I A
£ 03}
S
o 02
2
o ok
0.1 I
wtCFTR NiInt+IntC N+C

5 HEFRMEE CFTR BEIITYE

Fig. 5 Gating properties of single CFTR channel from gene
transferred cells. (A) Unitary currents recorded from inside-out
membrane patches at a membrane potentials of —50 mV (C
means channel closed and O means channel open). (B) Mean
channel open probability estimated from such recordings lasting
at least 60 s. * P>0.05 vs wtCFTR group, ** P<0.01 vs
Nint+IntC group.

KRy RS, R, FET R BT B AR S E A
FEMR R ILA M HTHE T, Intein XA [A] B AR IR 2R %
B N Gl TR 2 € R 2 DAY I 551 Pl
T M B 11 1% JF Al 332 0 B 42 S 1 2 e, TR
AR FE T LR CFTR Wi i Ser® J5 ok 117,
X 2 ANk F 5 T H intein T IiF KRR 15 EHE A MFE,
FLFEYL S Y Western blotting 455 i 7, Intein XTI
Wi AP BE CFTR Z Ikl #EAT A 2545, (AAThn]

RO 1) A 1 o 4 B 4 B ATIR AR T, AT RE Y D IR A B
B RV AS B R TE 4, SO PR R DR 5 YL ROR A/l
FIRAKF AT, AR BIR, 34
JIE LY CFTR £ B AT 5 B 4= 8 CFTR AR CI
W TIRE, SR HHO SRR S 1 cAMP K5
PE CIHL T IR o 1 R IAL 288 B8, BP0 1 R R o SR 31
BRI PKA Fl ATP AR C1 3 38 I 5500 1 F T ik
WA, BOXTERE AR, BARE HBUK-FERBH CFTR
MIARSE AL, HETH" A 5E % CFTR & 2L
e 5B R CFTR ALE R CUMMIEIRE . RS
intein BB CFTR SN L YL g 25 R B, A48

AR MR CFTR AT, 2l id R AL
) CUHLYL, MERZh%E Yy CFTR () N i & K 56
PIBL CFTR 5 FI A7 75 5 A0 R BE 09 43 - [R] L AME
FH e A2 E A 1 CL 3 8 L, H R /NI R B &
R TRlE intein AYSLEE YL, 7 EL8 18 FFR0E M
FVBE A B W AR e 3 A WF 58 3 I E T RNA 57 4%
AL AAV 84K %E CFTR 3£IM , B i F 37308 A g
o0 ol A LA A7 BRI

P T2 1 5 59 2 S N (AR A L I R B R A

IEAE R AR A T Al AR zﬁitfﬂ%[”]u&Eﬁﬁ*H
ARV SRR RN . TR AR, R
intein X H R SR 15 32 8 110 55 2808 M %ﬁi)uz’%
ARE =Y, (AXERFEIERRE EEA, £
H BT RERCR B —, RIS TR B M E
7 B [7] 14 6 2 5 42 S 1) PR < 28 R IR i i 1Y
Wr A7, 2B WG AE R AT TR 28 3K S50 Hh ik B A SC
oI A R 2L A DA T Ser® RiftrZd CFTR,
Ser® JF IR M ARSF Y 11e®", Intein F& 3 H 428 1 B £

BRI RS —F 2 MMESFEREE Ser’"TT1e”® Hi bt
24 CFTR HEL B RACHY BT HER0R , X HA —

PREFERFE Ser® 5 Ser” R M 241 CFTR &4 WAL 5
BN (BERER). RIEEELH intein 7EK
J T B ST B T R I VILL TR kgt A
B ] intein B2 5T S =X 5 £z 2 B8 AL PR T SR
AAV BAKEL Dystrophin 3K J5 1 LA 25 22 10E BH XF
WLE FEAS B /N AT A TR 7 R

YT AAVS X IR YL I S | R 20 Y A e 4 S
YLRyEai, Sirninger M T —F LR TMDI
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(1 263 M ILTRFEIL M 4RI CFTR LA 1) F 41 A
AAVS, Ctr /NS P 4% 56 R 7 CL il Hi 3
ML IEVEF, I B B g g iR i e iE U, At
SR HE— B A AAVS AR 4K CFTR JE 1
R kAT CF REPNAYT IR T 285 T Ll

Bt : AtAn e KX Dalhousie X% E % Paul Liu %%
BRREGZF O R TR AR 84 Paul Linsdell 2
AR IE R A R F B,
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