| JEA A R - iR B e R
T ANaT 4 —DIRREEEFHE BB 3 DR R 5T
(5 R BRI D) |

http://www.pmdrinsho.jp/

Z_ﬁjz 16 4R U—r i av T H#EE

Duchenne @%“‘/“21\1174 —DEET2
—HMEFORER—

|~]

R FRC 16489 A 11 A () 9:30~12:15
BT AIEE ARSI 3 L e L
| FORCER T X AT 20— 7—9

TEL 03—5215—9501 o



Duchenne# P A v 7 41— DBETFZH —BHREFOREAS—

B A N % R

09:30—09:40
1. Duchenne®! i Aba 7 4 — DB F2L K E SR PR N R/ NE R
a il ®= R
09:40—10:55
2. Duchenne# i P A7 4 —DIRE FAEAT L F D BLR
1) Multiplex PCR, MAPH [E S2I7 B N\ 55BN B R
A ) E= R
2)EEY YT ryh, ¥ERPCR [E] 3797 Be B RIS E9Rbe/ N R R
mofE AHF

3)RT-nested PCR/direct sequencing, DNA Micro-Arrey # 5 f22/8 A EL

ro B # 3k
4)FISHE =P ——x
BETRERRGHEK VT
£ 18 B
5% & & i
10:55—11:15  {K i
B FF i

11:15—12:15
3. Duchenne! i Ahr 7+ — DR ARAR R D FEBE &% 0D oy PR A R RA A
WL FERKENNER
K & HEKT
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DuchenneZ fif; V27 4 —(DMD)D R EIRIE T THE VAT 1V BB T, 18TEITERENTHS
T TIITESREBLIZ [Koenig et al., 1987, 1988], BAEE TIZEbNI=PAb T 4V BIGTF RE DM R
2L, SR ODMDEBF B DIEEH LT D2 L2 AT — s ay PO HIET 5,

DMDEEIRZWT DT 7—AF aA i, $HHER. B AERETRV., £RG ORISR AT TR
Fre7ayMIXY AN B AR B AR TBEIEThole, ZOR BB WAL R, KAyl &M
ERESRDNAZ M B E T2V R a7 4 BB F D= sV REZ WL, multiplex PCR [Chamberlain et
al., 1988; Beggs et al., 1990] DBHFIZLY, BLEF R TIX60%DIEFI DTV R L& FEH T HZEE T REL
L7z, SHIT, v Tay MEITICED, 105D/ R CEE SR TTRETH B, 72035% %, HERHuC
LBT RV AER, TV — AU T MBI ERITMA R BA AT FARBMOERLEZ LR TS,
INOLOFEMTEREIZL TV, VAR AV fRF A MR EHR R G F TR ROZDOH AR
BB, PAMT 3 XPHAEKD0.1%% 53, 2.AMbIZH 720 T9E D2V 334 ) ADNA T EEL TU
Do Tl AAFF RRSFEF DT 2B —F—2FLTVD, PIHIDILHRAIE L [Roberts et al., 1994] T
(X, DMDTOZEROHNRIT, K- B :65%, F B AR 18%, b K& $FA(TL—LTT7H):8%,
AT TAREMLEE L : T, IA B RER 26 Tholz, TNHDVAMIT AV BIGF RE RN DHIELL
Tid, ZOFATHHFEM EHZ LY KA M A M ER A EDNA (DNA-mediated)b MY /RER /4T, M5
EmRNAZFHRE L T 5 72cDNARNA-mediated) Zfi# #7357 I /31T HILB,

DNA-mediated”2 7% :SSCP (single strand conformation polymorphism) [Nigro et al., 1992; Kneppers
et al., 1995], heteroduplex%: [Prior et al., 1993] AMEEN TS, Ihbik, PR 74V BB F T
TOTIYZRBELTODDITTIIRL, A BETERORHRIL, 10%2E Th5, —F, K. &
TV FIREAF v L, EBLOR B BT 52T A (mutation scanning) D35S TS,
4 HB)DHPLC (denaturing high performance liquid chromatography) [Bennet et al., 2001], DOVAM-S
(detection of virtually all mutation-SSCP) [Mendell et al., 2001], SCAIP (single condition amplification/
internal primer sequencing) [Flanigan et al., 2003], DGGE (denaturing gradient gel electrophoresis)
[Hofstra et al., 2004] Z2EDKBELRFRITL AT A THB, A TIHOTHHEAIN TR, BT,
Yanbid, multiplex PCR/MAPH (multiplex amplifiable probe hybridisation)/DOVAM-S?D3ExBEH 572 Bk
WY ATLEATIE, BIGFEROBRITIONITHRDEMEL TS [Yan et al., 20041, FNRIT, K&%:
59%, A FE:29%, BB 5%, AKSNI KK 3%, BERRL 4% Thole, HERONRIT, 7BV RE
F:49%, TU— LT T :42% AT FGAREBALOE B 9% TIhoiz,

RNA-mediated’2 75 % : JEARHIIZIL, RT-nested PCRZAha 7.2 cDNALFEIK TITH 41 [Roberts et
al., 1990] T TICHESZLEN TV DA, BT MR & OEREF TIE, R MY ERMDIXF %R
transeript23#353v9" [Whittock et al., 19971, 105% % CODMDIE I ASFE HIARAT AT Bt G Lie B, Fie,
mRNAZRAH Y SR IR T D45 A1, B RIS LI T3 N ERHERE OHIKLH 5,
cDNADMGHIALIE, direct-sequencing of entire ¢DNA. Protein-Truncation-Test (PTT) [Roest et al.,
1993] ASHHRETH D,

SBROBE:DSNOFIEIZL TS, IRV DNAKT A DY — 7 = ZARBRELIRBOT, SMET
A&7zmultiplex PCR, ¥4« 7oy MEIT & FR & ARATIX— MR OBF e HEBIIC RO D, TERRIAELED
NIFFBET >4 —RTit, B % Tmultiplex PCR7ZZETEAR T 21T o TWBDIXAMER DA ThoTz, &
AT REEZIVARREAX YL, BB IR H BT T3 AF ATEASNTEL T,
mRNAH RcDNADE Y — 7 2 AR EF THHZEND, 5%, TNORFR TOL —7 = RALEIE N %
WA, MERF AU ERH A,
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SSCP

(single strand conformation polymorphism)
Heteroduplexi%

MAPH;%

(multiplex amplifiable probe hybridisation)
DNA Micro-Arrey

Mutation scanning:

DHPLC

(denaturing high performance liquid chromatography)
DOVAM-S

(detection of virtually all mutation-SSCP)

SCAIP

(single condition amplification/internal primer)

DGGE

(denaturing gradient gel electrophoresis)

Roberts RG, Gardner RJ, Bobrow M. Searching for the 1 in 2.400,000: a review of dystrophin gene point mutations. Hum Mutat 1994;4:1-11,

Strategies for Detection of Dystrophin gene mutations

= Genomic DNA mediated analysis: = RNA mediated ayalysis:
iplex PER: Chanberlary, Beggs sets RT-nested PCR/Protein
740,5 . Truncation Test (PTT)
Southern blotting: BCIL, SRI. _ B
Multiplex Amplifiable Probe Hybridization ] &
nonsense-mediated

Deletions, duplication (+) il mRNA Decay

NA-me

® RT-nested PCR

® Direct—sequencing of entire cDNA
® Protein Truncation Test (PTT)

Other methods:
RN’ se Cleavage
CFLP



Editorial

Is a muscle biopsy in Duchenne Three-Tiered Noninvasive Diagnosis in 96% of
dystrophy really necessary? Patients With Duchenne Muscular Dystrophy (DMD)

Francesco Muntoni, MD, FRCPCH Neurology 2001;57:574-575 Yan J et al., HUMAN MUTATION 23:203-204 (2004)

@ Muscle biopsy: The “NO” camp.

&Y. 68 of 93 patients (73%)DEERMNEESN S,
EMADE, 90%DEFIDERMNHIBHT S,
2001;57:645-650]

@ Muscle b : The * camp. { | ictons :;:';’i';‘zs"'“;
IL—LITh RDTEVNEBINS- 1 0% R EFET B, THY :

U3~7.3~11, 44 4558 . RTSARBEICKDITIVAF YT A

DI —LEELHBIRBLDOERABSLOBERE, CDLS

TI5E . ERFH TOMRNABHAREICLES,

Direct Sequencing of cDNA 2HEIDNA >— 2 I > H—DiEH

6,132delA
M 3CD 3EF

exon 36 / \ exon 42 PHARMACIA ALF Il DNA Sequencer ABI PRISM 3100 Genetic Analyzer

GeneTEST (NIH: NLM/NHGRI/NCI)

= DMD/BMD clinical laboratories (24)
BEFEELTOAEL 4 /6% ; X 1 Sequencing of entire coding region: 2
' Sequencing of select exons: 3
PCRZRZH Mutation scanning: 5
Tageted mutation analysis: 17
Deletion/duplication analysis: 8
ey Linkage analysis: 11
CIR7—VTIV: T TR FISH-metaphase: 1
R LINE i 10 161 Prenatal diagnosis: 18
. % 8 M8 T PCR (2% Preimplantation diagnosis: 0

ToU—bER(27

= DMD/BMD research laboratories (7)




2. DuchenneF X O T 4 —DBEFLHE FORE
1) Multiplex PCR, MAPH:% EMAEREBENEFRMRE BINER

Multiplex PCRi%, DMD=2 Y RARZWNZRL A RLREET, v T ay M 096%% H 13— T
BY, Yanb D XERAIIERT [Yan et al.,, 2004]Tit. Chamberlain/Beggs D= HERY 2192V iz kB
multiplex PCRTO R KRR, 58.7% (437/745)Tdh-7=, CAP (College of American Pathologist)#32
D267 DPCRTH58.9% (439/745)L[A% TH o7z, KD hot spot”& LT, 5’ iDLV 3-19, =
YUAABAIRRITEFLTVD, Fe, ZRBDO XKL, 7L — AT 7MRERICE B L . DMDAEF D93%73
out of frame Tdh-->7= [Monaco et al., 1988], FIFhEL Tik, =7V 3-7. 311, 44, 45728 HY AL
T R MY NERSDICERF B EMRNAD AT S AL I — L R BT HUERDH S, YR THZ
NWETORTIRE13552 R 15051 F685 R 7561 (50412 /K Fe 387,

—77 . MAPHIEIR, BIIC 6@ A3 2 R o8 ke S — T I K0 E BRI - T ry kT, BElIlREH
1e7u—7 ZPCRIJIRLH# JDNAY — 7 = — TR %, BHEEMBIT T2 5% Ths [Armour et al.,
2000, White et al., 2002], Amplifiable probe (DNA probe set i, 96 well platelZ 2y ESHTEY, K4 |
10ngDtemplateZ PCREFHEME L7=H D)X, K 14410 A1, DR. JT den Dunnen (Leiden University
Human and Clinical Genetics, The Netherlands)>*DNA probe®material transfer® Rl & 2% % %, F4E
IZARIAFL, FRISEEESHICBOT, B2 FHERSEREME L, BIEST. 3SFOFHL
WHEENRFRESN TS, Whitebizkdd, HEIIDMDEEFERDOBLZ6%%E EHILHEL TS, A
IRICRY | B L Umultiplex PCRTRBEN TWARZR R ELDZIT N A LD, T, VR 144 FEPE
Rl CRATLZTIFIRDO R KT DFEREANL T, REMIROMEE, 7L —A 7 O ErHE
T H EPCIRAENTY 7 (Windows 98SEX IS ZBF A+ 2L L0RERFE B SN TEETH B, 5% D
BIZF B O RTHLLT, #hdtid, multiplex PCR/MAPH/RT-nested PCR+PTTIZLVDMDEF 2
Wi @ TWE TN EE 2 TV D, RNA-mediated R AZHT 1T 4 BERmRNATRBUZ SVVTH, 2R TR, 2
7 FTfiE%PAXgene Blood RNAY 27 2 (QIAGEN)ZARAL, ZHE(LFEY —— oA HIc kY, &F
BB TR ETRER REIBREBL TS,

FRODMDE B F IR DA IE A DI=DITIE, S FL A DIERRTHBA R AR ThD, ZDTHITh,
AT — Fﬁ’%ﬁﬂ‘é@if&:ﬂ%ﬁﬂzT@ﬂ’m (BT HVAIMNaT 4 BB T 2 - ATV AT 2%
FEELD ORI LIIRHEV R D, 5% BHROWIICENUIRE - 2W VAT AR R L
IR REL TWETZNEZ X TWE,

X R

1. Armour JA, Sismani C, Patsalis PC, Cross G. Measurement of locus copy number by hybridisation
with amplifiable probes. Nucleic Acids Res 2000;28:605-9.

2. Monaco AP, Bertelson CJ, Liechti-Gallati S, Moser H, Kunkel LM. An explanation for the phenotypic
differences between patients bearing partial deletions of the DMD locus. Genomics 1988;2:90-95.

3. White S, Kalf M, Liu Q, Villerius M, Engelsma D, Kriek M, Vollebregt E, Bakker B, van Ommen GJ,
Breuning MH, den Dunnen JT. Comprehensive detection of genomic duplications and deletions in the
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Multiolex DNA amplification of the
Dystrophin gene

Chamberlain’s 45, 547 Beggs’s

9 region 48, 506 10 region

Multiplex PCRIC
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4. 196

2000~2004: 36/63 (57.1%)

MAPH

Probe Set for MAPH-analysis of the DMD gene

Gel Separation * Materials Transfer Agreement : Nov. 6th. 2002.

£

(Dr. J. T. den Dunnen, Leiden University Medical Center,
‘ Human and Clinical Genetics, LGTC)
| - DNA Probe: dystrophin gene exon 1-79, BRCA1, BRCA2
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Genomic DNA on
nylon fiiter (2mm x 3mm)

/N
1 1/ l GCC CGG GGG AAT TCG ATT [EE6X0mES] CAC TAG ATT CGC GGC
"

Y-chromosome and NF2 gene.

MBIES ON (sl SNt el - v - probe size: 151-602 bp

@ % 1st PCR  2nd PCR

Purity of DMD-MAPH probe set
Re-amplification of DMD-MAPH probe set

M Mw
Exon ' 34 2676 24 7 73 442




Probe Set A-1
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Deletion Analysis of Dystrophin gene

FlandPM 11 ra rasa
e P 22 ra2
(- ri3 rz ras
P e e ras
rs ris rs ras
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P e res ras
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In Vitro Translation/Western-Blotting

0.4-1.5 pg mRNA to 1041, add 15 A of
biotin translation mix, 30°C, 90 min
tem: 200V, SmA 15°%C

vh (Homogeneous media

PhastTranster (blotting): 20V, 25mA
ovh, 30min

blocking 40 min, 0.1 U/mi of
streptavidin-POD 30 min, Exposure to
X-ray film in luminol/iodphenol Smin

M: biotin-labeled Low range protein
Lane #1; 1Cx-1F, 8.2 kDa

Lane #2: 2C-2F, 9.1 kDa

Lane #3: 3C-3F, 8,6 kDa

Lane #4: 4C-4F, 9.2 kDa

Lane #5; 5C-5F, 9.4 kDa

Male’s duplicated exon 12

79 218

A
ANNNNNNNNNNNNN mMRNA
5
rue vanacrpion (R)
7 . o
N g
ampiicaton (PCR)
in vitro and transiation l <
‘ electrophoresis.
RN
detect deletions, duplications
1 SDS-PAGE analysis
detect premature transiation
termination mutations
S pp——
oning T7-promoter Kozak

RNA delivery system
PAXgene Blood RNA &2 7 4 (QUAGEN) IROE Y ARPTTLM 2.5m]
HARMOE CRM

RMBFD MRNA 707 7 4 )L & Ri%
® Y/ LKEDBEFRABB LN

Y 7RO RNA (28T 5 BETRE
@ YrTNaLsLa EOBRELHTHE s v
53t 5K TRNAAKE 2.5ml
/Xy & 2P~ RNARITE : ¥108,000/100 tube 4~20 u g total
PAXgene Blood RNA Kit : ¥54.000/50 [l 'fﬁf,’};ﬁ{/ A& UTCDNAT
P .
WRATHE A3
BMIRES, FFREE AT ORBRERO total RNA
RT-PCR [CFE5 75 B, $ERED
AR TR Y 3

Vil 4
A2 RA7 1 BREFRERORITMESD 100% TN
R,



2) BRY¥TOoy b, FEEPCR ENFEREEBREERRDMEH MEdSHF

[ % Fziz 3513 ADMD/BMDIEH G F 2 Wik DR s ]

W CIE1992EN DL VAN T 4V AR TR RIBNT 2 BRA LTz, BT VAT AV =T IZ LD E RN
7 ayMEBHWLN, =Y VEAITORKIBIVCEBEZRML, (REZEZHHITo TV, 2, 3FRIC
IZBEARZY) — =7 LU TELfTH L TV A Chamberlain-Beggs D 77 A < —t v MZ X Amultiplex PCRIA
P AESNT, KOEE, BoER K IIEFI DR A TREIZZRY, FRT O —F IR o7, ZOMHIZE-
THEETF R E BB HENRWIEAIIRNABEHT 21TV, cDNADRIFIEFRFI R EL , AERRE DM/
BRORT AL T BHERRIELTOD, 19984FENDITHE mPCRIEDE AT A IRV AL, HIlEL7/-PCREE
WEERICHRETEZETREDOHZZLTEEORENFTREIZRY, (REHEBZENCLISH TED IR
ST BIEYU R TCIXET R ERPCRIEZAZY—=0 7 b IR TITV, ERPBFE TERWE S IZRNAE
Wraded 9o 7 ay MEE R OMHEREDE =R FEIZR> T\,

[E B 7oy MNELREEA]

DNA% I FREESE TEIWTL . A U7-DNAKT 2/ VERIKE CHlET 2, Zhia M BECiEE - EELT
TAY—7 T LIZDNAT 1 —7 L RGER5 (hybridization) , 2D F AU EAXBE T AV AEIESE
BrEizkY, Fu—T7 LR FR A2 - ODNAWT B B3NV REL TR SN D, YA BB F O
mRNAIZ A Y 72cDNAZ T a0 — 12T 58, VAN TV BIG T OTIY UGS T2, BinF
REDFRIZEDTI ) ATHAY THAUENHEEL, B TFEEOHGII NV ROBRENRIRD, EH
IR T 4 VB R T 222 —H T A0, REOLMEREE 1L DHIRE 12— LRz,
NUROEEEITIER ZIED /212, FEBOHEITMEORE CRESND, EBEFRESLHBEIZEL
VI BREE B BT AL ST CDNABT DR ENE DD ZLICIVER LIZRBRDIRIDNAUF (Y Iia
VIST AR BT EIERHY, ZONROF DT THIRRE THHEWIHIEIL TR TH D, 3F
HIDBIET AT AV P—F I EBRVMEER S TOYF T ay MEIZEIV L, 7r—7 125 ) LADNAD
PCREEMHH BWBREK B EIINoT0S, Ll 37 ayMERBRIERRERAS NI E VAT 4
G T DcDNAIZ14kbpE KEUWV=8 | FED BT A MG T TH Y Ty N TONERH DL, FIE
Y EDT-DIZIIV — IS EMDNAR Z B EICER KB L2 TR RN R ENLIEH 125 )
BETD, $kEREHTETIRAREDE B DD O BB ETNIIHZE =,

[ ERPCRIEERE A

TG T BT TA~— vV DNAZPCRIEIE §2B3Z, BRI L 72dUTPZ A TRUGS®
B, W DPCRERRY, RIGN T T h—ITE T HRIOIEHEIAITHIIEL TWD Y A7V T IESHE,
PCREEMZA —b =7 2P —IZ XN T TT A MENTT D, ZORE, PCREY BITHOEHE I KBREND
T2 E R RIE R A REIC/RY, =7V DR ERLEEBREEND, KEBFH TITHILIIRHER T,
AHOBHAITER K BOKIEDOMEZ R T, K& -HHEOREHICIHOTIE, TR ENIER D0.5(%,
L5{5 LR VIRRFE B ATHE Th D, EBRICIIBRBADOT I~ —ty Mt i a b, REFICEEDOTY
VAT XRMTT B, e Dmultiplex PCRIERY Y 7 ayMED T 0 —T7 ClIA/N—TERNPSTZTIY
VDTG4 —bBYANBIET, T DR D L3> TD, BUEIXSFED KIS ROEH2ED T 1T
S, i BER KL BEORERAHETHD, SHIZLARTcDNAD £ JERLFI| P FE 1 TE R DR E
DTERPSTHEFNH E HPCR ERITV, FITZICRKREEAR B TEIbDLH D, LA LPCRIED
BETHEN, TIA~v—E o OHEIERINC R E BNHHE A IIDNAMHIE LRV, =7y B IRIZH
RANR THOR L LR ESNHBNN DD, MO FELMAARE DY T HIIZ AT 24 EDRH D,
[REA]

19924E MBI TEE TIZDMD418% % . BMD62% R D 3480 % % A it L TRV, K&265% % (55.2%) .
525 % (10.8%) . /N2 RT4F F (15.4%) ZREFR L=, 16Z R DSRNAFRATHF ThH D,
DMD/BMD D #HE F ZUHIZIBWTIL, BHE FIARO K LCE R AT W ORRZEITLY, EffRERD



RIS BERENDIINC AR TE, BITRPHEDOHERBZTHY, BEO—IHLLTROONEELDTE
EE 2D, BIEEWNIZIZRAZ)—=0 7 UL O A ATRER MG SR I X BIFE LAl . 22 E D fiE 5
PEDOND, BFHIZHAMICLERELTWA/NSRFEERFOEEFH-> TSR IR HEIREL
72\, DMD/BMDD BB FER DA LDT=0IZiT, B Z—IC B WTHERE R EIIL . 4570 T B LARIT a2
ZER LT BAEDMRED RN — IR QLS ER AT LE LB,
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