[n] 45 L 51 2% CER— R4 20064111

SRR HE T A0 R A S BRIE KBS FR A RIEAR B BB ldystrophind& ik
K2 B o4 Ay

B R B UE FEAS RAE (DMD) S —Fh B — @B Rtk s, mAr T4 EAXp2l. 2Bl Eg
(dystrophin) HEPH5EAE FHEUILA B B 48 Hdystrophink Z . BE W12 A ANRATIE, 20 %
I AT TP s v B0 ) vy, SLrh AR 2 AR B T IR AR M AE TP . SDMDIVEIT 245 B R 7, K
A A IF B TR AL R B A BE MR A LRI rDMD . JEF bk, diieydyr HAz0a H o saign i ms N aEH 153
TS, I AL R, MELEIT OV S IR, #Ik A dystrophinRik & /b H 5 i il S #4228, RIS
o2 HE T SOV SR FNTME ARE A SRR, 1T 8840 M b Ak /2 H AT A& i 4 e —.

B %) L 4 LR D) 7 O A 22 Sk S B BTN 2 ) A e, T S R L 4 2R
ENMZFAZ. 19994, Gussoni® [11KCHTHE R BELH M2 R i i N80T 5 I MEM Emdx B, SR 3 (L
MR dystrophingik, L T HHEBAEIRTDMDI J% . mdx/IN B H TR 85 32 IDMDABRE A fit, ok 2¢
(FIDMD4H i 6277 53 56 00 0 2 md x B TR AR B UL, 2200 T R IRIULIT 28 (R VR4, 1 8 0 R AR T 2R T (1) F
TSRS T AL o

ARG SR FH R B T4l M 20 R i O 07 5 imd x SRIEATRE A, RS2 AAR I IR LI 98 BE O3 RN T UL 25 4
HOAMRIAE O, DOOEU 8§64 R R G M mdx UBLETE YT 3508

IO R S IDARES

1.1 SER3hY)

JEA4l A FmdxBE A FRL (C57BL/10ScSn—DMD mdx) 8 T3 [H JacksonSE40 2, SEIG A Fmdx A T AT AP
Jiri . HEESDRER (60-80g) 10 UVE N (AR R IE 3 P A= RUC57BL/ 6 MEPE /N FL6 S (12— 16 J1W8) 1 13 ) 4 5
MEPEmdx L (8 JAIRE) 18 HE AR IRIT 4 AT (AR AT B MEEmdx B (12-16/8) 6 RAERIGIT 4. EAISEE
H A S5 M.

1.2 FESEH

HepiildystrophinZ FEHUA. ILFEPiR—FITC IgG—$i(Santa Cruz AFD, SIWH (LAY T
FEHEARMRES G AT]), TRIzol (Invitrogen/Ad]), Wifksgikil&r (Fermentas), DNAFEHGAH & ((LiEDE
EYTRATIRATR) , Taghy MBIZAT) , (CHEDMEMZHLES 7 (GIBCOA ) .

1.3 SEETIk

1.3, 1 mdx RBSMHATHOT AR T A RBHAT3 Kormdx T o7 WAL H#E: oy EF30. 0 cm
X30.0 cm, VAITEREB0.0 cm, VBITIRIE2.0 cm, HURFIET Gy, FIHEAT3.19 cGy/ min. SEH T HEGY
A E kR Is s, UM R RS S R ORE B TR . INIRIR . H G4 RBEEAGIEUK, JEIgE. e
TFE, 28 E SO — kR

1.3.2 EEETHMBRE 57 E HEBRAMASD KR 10 2, LB G 513058, BUGIRE . RE 5



TalfunsTE, JVARISCERI2] . AHiERTTR3 d Ja, RE Rl arram Tal e ALy nl s . KFRmwins
VR I ICBEDMEMES IR, [ S Py G BEN I e 5 40 i S AN 15 ml X%, 3 000 r/ minf.05
min. F¢ b3, FEHJCHLECPEDMEMEE RIS A IF &0, HE2 K, HIKEEA RS , JHH8d,
Ky 280 B3 773498 %L b . HUS AW 20y Fildb FE fimd x L& R IKGHAT R M, R4S 1. 0X 1074/ H,
B0, 4 ml, BEOORAN BB A IR AT, VESIOR] . TGAMNE R ). R BT 6 20T AL B
mdx B A i K N S AR ARG IS DMEMATE 2% 6 R

1.3.3 BHHEBMRBIAZHERE SRl R4 8+ 12 AY7 A R ARUHOCT R, #¢
ANAEWE PP I e 7-8 sia, AVKEEVI R LTI, JERERS pm, FU) R R I E 10 min 54T H A
HEGeta, R leEr i, B MRS I, 55 FURA R NI EE. o0, —3k. B sers
Bl OB £F4E (ONF) Lhfi] 55 . CNFLEHII=CNF A1 fu i/ M AR 4 4. RO ER6 5Kk U Fr, RRak DI i 46—
L0 EESEr, BOLMESR.

1.3.4 BHEENRALRMdystrophine 76N BG4 8. 12Emdx il A B BB LK 4
DI A (LRFED , A AEIRE 210 minjG & T80 CUKFEAFAH . HAKTvEK: PBSPE3 X5 ming 3%H2023f 4]
10 min, PBSPE3 X5 min; IEW LA T iR SN E 130 min, JUEBHIN, SEFUR 5INPT
dystrophin 50 pl(1:200), 4 Cilfi; =iEJKES30 min, PBSPYE3XS5 mins WINILEHHRIgC-FITC (L
200), i FIEA AN E60 min, PBSPE3 X5 min. 0lymbus%é)t i Megss B, & 2 R L6k
h, BRI ESIN6- 10N EE S ST, THE IO TELT4E S R LT 4EL ], IS EAES R .

1.3.5 BHJEIRIIAZdy strophin i s — S G lgtE SOV, (RT-PCR)  HUBTEFCSH7 B % HE ZHmdx 5l LA
Jaadr A ] s R md x SRR IR B TR Iz o LVEHI4CRNA, 737l HXD pg RNABEATISH: 5. Kiddystrophin /%
N ZGAPDHIFJCDNAG | )M H01igo 5. 0 HAT ¥ IE, 5IMPHIN#KL. #dystrophin 5GAPDHS HIF 4, PCRYHY
KR 54 MIF:  DNA2.0 pl, dNTPO.2 mmol/L, Mgel22.0 mmol/L, 10XBuffer3.0 pl, Taqlflunit, 5l
P#0.5 umol/L, HE F/ARINERABIZ0 pl. MEHSECH: 94 CHIZAMS min, 94 CAME40 s, 60 CiB
k45 s, 72 CIEM1 min, 34MEIR, 72 CHEMI10 min. PCRP™“HIFH2%E IR vk, Wb Ledeta,
Gel2Doc200 RUELK AR/ A, ffifHalpha-imager 2800%KFF/3#r 4%y IAKFEAE, dystrophinfJAHX)
M dystrophinKfE/GAPDHAK R R, MITTEAT 2 B AT .

3 1 dystrophin & GAPDH # cDNA 3| ¥/ 5 &
RT-PCR ¥ iR Wik =
Tab.l Primer sequence of dysirophin and GAPDH
cDNA and fragment length after RT-PCR
Exon Primer sequence for CONA  Fragment length (bp)

F:&cte cetgcocagad’
Drystrophin i e e e
R: 5 gitigactgecaaccaciegs’

P 5" accacameeatgecateac s’
GAPDH 45]
R : 3" tccaccaccotgtizotota 5

1.3.6 BHJGRIAZUR RSy LR MPCRIZM  HUARAET-70 "CUKFH IR 5 £ 1 i) /U S AR B fimd x R
L HEESD R BRIBAIL, 4% FRAR ) S U IR BOERAZDNA . KBRSty ZE K547 4IF: 5 CTGGCTCTGC T
CCTACCT3’ ; R: 5" GCTGTTTGCTGCCTTTGA3’ . PCRYM4{AZ: DNAL. O pl, dNTP 0.2 mmol/L, MgCl2 22.0
mmol/L, 10Xbuffer 3.0 pl, Taql§l pl, 5I#%0.5 pmol/L, B F/RKAEBARB0 pl. fEFSH: 95
CHIASMES min, 94 ‘CAZPE30 s , 54 CiB-k45s , 72 CIEH50 s, 32 MEMGHET2 CMTmin. RN
PR I AGREBI UK, WAL ZEEG (T, Gel2D0oc200 AUEHRS G MR, TS A B /NN K325



bp.
1.4 HHgr

YR s, FIFSPSS 11, 0G5 iAFAT W 277 25 00T, 7 25563 4] LB P S-N-K Koy, 7 2
AN E HGames—Howe 1 1K %, P<0. 050 Z S H At = .

2.1 EBEBAL S mdx R I8 LIS S I

IEHCHT R ABILRT WA B /N ESFEAR—S, diuHEz | R%, gz 22 ME, DECAEE, 40
FOERTET . SeRE, R WARTESRZENIANN, HMoAZAL T An M g, CNFERBA (0. 8340. 68) %, [RITTIC 4 41 o
e, AU S w D RGBT Fimdx EUBILA AT WK 58 PRGN M=, VLA M 25 B B assb, LA Bk
K NA—, GEGALRAN, 2 M MRED, W2 mAGETE, KEMRT AL, R
B R, WA TR OB A B, CNFEREI R (19. 541, 87) %. AL IBALAN A IER R0 R PR A
Prisksl>, CNF LGS #AR T AR A AL, HBEN MR bk (B mi a4, 8. 12587378 (15. 5840.91) %, (12. 50
+1.87)% (10.17£1.17%) 1. @WHLE G, F4lnzEFSF BN 2. B .

* 2 SARRA CNF D160, 5% 75 3¢ BE 1 4 AR bk 31 | dystrohpin mRNA 48 3§
=gdE =
Tab2 The percentage of centrally nucleated fibers (CNF), fibers with
dystrophin immunofluorescence and relative level of dystrophin mRNA
(=6, Mean+SD)

Group Percentage of CNF(%) Percentage of fibers with Rela,tivel level of
dystrophin immuonofloorescence (%) dystrophin mRNA

E5F 0.83+0.68 100.00 0.63+0.04

Untreated mdx 19.50+1.87 0.17+0.41 0

4 weeks after BMT 15.58+0.91 1.00+0.32 0.19+0.05

8 weeks after BMT 12.50+1.87 6.00+1.05 0.26+0.06

12 weeks after BMT 1.17+1.17 11.92.1.11 0.36+0.04

There were significant differences in the percentage of CNF in the diaphragm muscles between any two
groups (P<0.01 between 4 and 8 weeks after BMT, P<0.05 between any two of the rest groups). There were
significant differences in the percentage of fibers with dystrophin floorescence in the diaphragm muscles
between any two groups (P<0.05 between untreated mice and recipient mice 4 weeks after BMT, P<0.01
between any two of the rest groups). There were also significant differences m the relative level of dystrophin
mBNA in diaphragm muscles between any two groups (P<0.05 between the recipients 4 and 8 weeks after
BMT, and between the recipients 8 and 12 weeks after BMT; P<0.01 between any two of the rest groups).
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Fig.1 Pathology of the diaphragm muscles (HE staining)

A: The diaphragm muscle fibers of C57 mice in the cross sections are polygon or oval
in shape, with clear and intact margin and nuclei in the peripheral portion. There was no
inflammatory and connective tissue infiltration (Original magnification: X400); B: In the

diaphragm muscle of untreated mdx mice, the size of the fibers in transverse sections
varied enormously with atrophy or hypertrophy. Some fibers showed degenerative and
necrotic changes. Obvious inflammatory cell infiltration and replacement by fat and
connective tissue can be seen (Original magnification: X200); C: Diaphragm muscles of a
recipient mouse 12 weeks after BMT the percentage of CNF in the treated mdx mice
significantly decreased as compared with untreated mdx mice. The fibers were in more
orderly alignment with less inflammatory cell infiltration; (Original magnification: X
400)

2.2 FH)ondx RIBIIA L dystrophin® ik lsh &4k
2.2.1 XN dystrophinffJRIEE  dystrophinfufe 2 YR 5] WLCo7 SR IUILER 2345

SERE LR, DL RN M LI A 100% (B2A) 5 AR 7 mdx SBNUIUBE A AR WLk A5 (0. 174£0.41) %
(EI2B, #%2); mdx WBIT a4 B IRINLA v WAL oA U dy s trophin AP0, 25 o5 40 e = 441, 00% +
0.32%, RIS HAY), MG OAA . B G BH P40 M i 22, SR AH IS 8 F A1 2 J i 43 73008 21 40
J B (6. 00 1. 05) %1 (11. 9241, 11) % (KI2C, £2), HMHIGSFIIFAE AT WLHEE 2 2 ' BH M 40 i s ek 2y
i, BOCRBM G4, BMBE RIS, ARRIGHREE R e s ER o Y P LA B 4 R] BH 7 48 i

bt 2= A M S (BR2) .

K2 AN[FEI4L TR BB LY dy s trophin G35 ¢ ' kel
Immunofluorescent detection of dystrophin in the diaphragm muscles
A: Homogenous green fluorescence shown on all the fiber membranes of CbH7 mice
(Original magnification: X400); B: Very little fluorescence in the untreated mdx mice
(Original magnification: X400); C: Dystrophin expression in the diaphragm of a recipient
mdx mice 12 weeks after BMT (Yellow asterisks indicate fibers with dystrophin expression

Fig. 2

on the fiber membrane; original magnification: X400).

2.2.2 JEWldystrophinfART-PCRZE R C57RUBNLIIdystrophin mRNAAH & 5 5 (0. 63+0. 04) ;

ARBAFImdx AR KA 2 dystrophin mRNA; R A VAYT AImdx S ILmRNA B 235 7K ST~ il i) i) 45 4% 728 0
W (BHLE4. 8. 128405180, 1940. 05, 0.26+0. 06, 0.3640.04) . PPN ELER G &40 0] 2= R E D=

(2. E3).
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dystrophin
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K3 fEldystrophin A GAPDHI¥JRT-PCR Hi yk 4% 5
Fig.3 Representitive result of RT-PCR analysis of dystrophin and GAPDH mRNA in the
diaphragm
M: Marker; Lane 1: C57 mouse; Lane 2: Untreated mdx mouse; Lane 3: Recipient mdx mouse
4 weeks after BMT, 4: Recipient mdx mouse 8 weeks after BMT; 5: Recipient mdx mouse 12
weeks after BMT

2.2.3 JEWISryREREI  &-ndx M FUFEILIDNAZPCRY BESry LA A B, 455 Won AR/ BUIBILA G
Sry LA, RS AE G 2 I A) A mdx SRIE LA A AESry SR N (1814) .

M- L 2 304 05

bp

400
300

K4 MRULSTy K IPCRIEK 45
Fig.4 Representitive result of PCR analysis of Sry gene in the diaphragm
M: Marker; Lane 1: Untreated mdx mouse; Lane 2: Male SD rat; Lane 3: Recipient mdx
mouse 4 weeks after BMT; Lane 4: Recipient mdx mouse 8 weeks after BMT; Lane 5: Recipient
mdx mouse 12 weeks after BMT

3 e

HHTARASHE SRR RN, ORI, & TR, DAERUHaEsSC el a2
IACIVERE, AIAEVR N BASN A AELN HAE N I Z PR ZA (3] [4], JFar BB B[R e T
20 T UM P 40 B 18] AR EL O R SCHp A I, SRR i D e, e KRR BERIA 23097 H . WFaR YA ie 140
B 1) 7 5T 0 B 32 L 4 38 v [ o k- 25 N2 ) iR, ORI WG AN T, 0 W] B 14 52 )
TR ey B R R L) o AR R 5 | i 5 1) SRS R X O 8 Jir o A N[5 ] IR B A PSR 1) 2 o i 2L R ) ST
PLFEARAMG W 5 | 455 FR Al A ) i 8 0] 78 T M o 59 A 90 R I3 00140 B ] DA 1) 3% 210 URE ZE K B



R AR L ZR6] . BHET a0 2 ok H IR EHE e DL L i AR A 2L € [ IR RS s, A ek 4
JHLA% AL YA 7 DMD f BE AR 1€ o

mdx f (C57BL/10ScSn—Dmd, mdx ; X-linked muscular dystrophy) &3 T-C57BL/ 105845 /MR, A7 T
dy s BRI 3 185 AL A A2 T X R (C—T) , F3dystrophindt ARG AL ATZ 1. mdx B A5 3-4
SHPUE IR AS, HA RS IRIE e R A . WAL SUWEIR IR AE — 142, ONFAS S P AR 11 AN R UL
M o mdx FRELHE HEIVLAE Y IR 20 H LA B () s 225 N RDMDA AN, Ak TRAE. R4 M= 4
F, MRS AR A LG A . (H IR AR AL T NSEDMD, 3 A A tH I AL JE R W b, B 2%
IR IVLAR e e O 5 I I A0 45 4 AH 2V A md O LR B AR A2 R A e [ 7] o el Trmd x BRI LG A2 B84BT~ A
RDMD I B BE WU AR, NEAEA i BB AR S b SE e i in AR SRR o AR SIS R v 97 dmd x FRUBALOK R D)
A R0 S BRI IR, T WK R PR i, WLAH M s e I s, VLR R A AR O
AN, EEGEMICKA M, v WASTEIRIELT 4, RENGFILTYe sk 2l U A 0, R b UL i B S5 389 %2 [ONF
LAl 8 (19. 50 £1. 87) %], HLiul[8]MHFFT4s RAHLL.

19994F, Gussoni [1]55RCHTHE BRI B 881E 140 M 4> B Sl i LA S SP AR i 25 Jr2 #5 k B A A EVEmd x
B, 20015 8y 12 U AT IWLIEAT dystrophin e % YERTIN o 704 B R A 1) 568 S W 5% 21 A4 H s 1)
dystrophin®ik, dystrophinBHEAIMECA 1%, 12/8J5182110%, LI 45 5 [H] i 2 BB i 140 L FISP Al
FL BT ATEAR N 204 0 i B L o ASRABUZE LU (I L9 ]t 0E S 15 Bia 40 B RS i v] LAEmd x /) BRUIR S T LA
FKikdystrophine SR AT BFRIE th AR WL B SERS RO T IRLIYA ST AR . AL b, i is T4 Al 5 4 5 v]
Wmdx /NI IBILE A dy s trophin S 2 GRHEE LA ML, 5 LA RS E ) 1% 2o A, B ) SE KB BTG I, 308
FAFI12 B0 53 n £ (6. 001, 05) %F1 (11. 92+ 1. 11)%, BEmTARBHE, WEWMZ M dystrophinBHEAL
MIH )T TN MAE A RT-PCRULARNAZKIESE T dystrophinflA7EAE, HmRNA )2 IA 5t Bt I [ HEA% 2
BN, 5K GE R 8 ARG Fndx UGB Z I T #% /D &1 dy s trophin PHPE LT 4
(0. 17£0.41)%, BAWHIEPETYE, HCrawford 28 [10] MRkIE 3. HEG S RIMF R Fndx /N UK IR
BRI G, 40 5T i 580 40 0 i A Bz, A% RO RS A7 40 I B8 B I 1) S A g, U T AR £
dystrophin&Xffimdx BRI AR ER T, B2 I RPEH, X 5Feng (8] HIBFFT 3. AL 45 R
b — R SR T A0 MR AR v A A B LA e, I B2 RGBS T Lo Blmd x S0 B 50 5 ™ E
S IR

FATEFER WY P AR e STy FEE AL hs &, SRHPCR BRIy STy BEPH 4 e 1 Mg i 1
PEORAN FRAEREME SZ AR N I 3RIE, 45 SRAER A5 2 1 i) U M imd x /> BRI R 2 Sry RN, HF—E s gl
mdx FUARULA H #5382 (Fdystrophin BHEEILAN M RIE T (L AAME R, IE SR AR -

LaBarge [ 11] 5518 ER1a 23U A B 457 I GFP 1 B8 40 A At 204 o0 LA B R B A28 4k, B HiE 40 it
AMEGAR A A0 iy H T A% A o UL D AR i, JC 3L 254852 5 IRy A g 1A 40 M AR IS GFP + 4 i 55 1D A2 4
Mot g5 e D, o B 40 MRS RS 1) JULAE B PR s A s B T R A B LA M ) R B R A ], R
SeRC LRGN, SR E AN e, FRATHE, ANV B RS T A0 M 2 S Amd x RS ORI
YV EIEEE) , A ER A IR R IR RN RS, B RN, i IS B AL, 5t
AR LT R A0, BE S A8 R R B R = i R 38 R LA e

BN ARSI R K R BE T 41 2 R E KA ARG S DMDAE Y flmd x B, AVLIAITEE . e ¢ S FImRNA |
DNAFRZKA-IE S AR 0 B s DI N SZ AR /N BRI, JE— 20 UE S T F T4 MR A A A BB A0 A J5 O = 5 R TT
DMDI A R4 TT 5

(DTS4 )
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