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A %ol Duplication/Deletions I ©sl7] 3 7]Fe] HMHELS
southern blot analysis, fluorescence in situ hybridization (FISH),
pulsed field gel electrophoresis (PFGE), polymorphic short tandem
repeats (STR) analysis, endpoint quantitative PCR and real-time
quantitative PCR 4% Sl Ak 28y 71E9 Ad dHELS
71 AR dxel AP M2 WHoe® CMTIASH HNPP
S 3= A$ PCRE %3] PMP22 gene® duplication® deletion
e SFH3se] o] DHPLCSt AAste] W wéte] DHPLCS A&
]l 938l 1719 Realtime-PCR &H] glol= Ha w74 A
9 R gllen 719 A4 ¢lol = internal-control@ o] Hl W
A &2l ol Y fHFE AdE ¥ AT

H A e AAA 9 dupilcation¥ deletione. & A3 = A7 F
A AgksE § CMT1A¢ HNPP| &jdstes stAE= A5 A5
Attt o2 F4%+= Charcot-Marie-Tooth type 1A Disease

Sh
M 1%
N

(CMT1A) ¢  Hereditary neuropathy with liability to pressure
palsies (HNPP)& A dAd x4 S22 CMTIAS HNPPE F+8
NS 7= Peripheral Myelin Protein 22 (PMP22) GeneS X33+
AAA 17pll.2 H-9 1.5-Mb A< Duplication ¥ Deletione] t
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DHPLCE o] &3 9 A A2 Duplication/Deletion 4

1. Aﬂi

T

Duplication?} deletion A <] F+x= AP & &S v
o dAA @H 9 duplicatione Fw4 39MAALE ot #dH
59 geneel 71s olde xdskA #d dld FHA9 19AAE

5

= 9% J5d pEe doslE AAA deletion® E A A
el glolA AFRAY 2o E .

o]# 3t  duplication®  deletion®® <13 CMTI1A, HNPP,

2

uf

mm
rSL'

Williams-Beuren <%,  Wolf-Hirschhorn > o8
Rubinstein-Taybi 237 5 B #4d Aso] WAl ghrp?)

Holol EES AAsr Id= PMP22 Gene® duplication®
deletiong & AH-f 4 8 2 #8798l A= Southern blot &4
w4

A1 fluorescence in situ  hybridization (FISH), pulsed field gel

X
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electroporesis (PFGE)®, polymorphic short tandem repeats (STR) ¥



AW endpoint quantitative PCR™ 1232 Real-time A% PCRE
P ol g8 g T e MR gene copyE BAEE wW B
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Ideogran

17pld

17pll2
17plle2
}7ettad

17qlles
17q12

<2 | PMPZZ genc |

17q21

17q22
17423

17524

17425

aP.1 PMP22 §A4A 9X. CMT1ASt HNPPO F&o dloz:
PMP22 genes 3= 9AA 17pll2 F9d 1.5-Mb<
duplication ¥ deletions & 4 Jow 77t 70.7%<} 87.6%< 45
& AA gk

ol AT A o] &3 denaturing high performance liquid
chromatography (DHPLC):= HPLC?9 €& E o839 DNAE &4
st 7o ® PCR 5% AHEg §4 Wol e acetonitrile
columne &#3tA 3] YEE peak®] Aolm A S st Ao
th ol olFAHFA WelE ZEd wjg Solde], DNA ®olu

olth. DHPLC® ZA 7= Al F(minute)d] wE §FZ=mV)E XA 7}
Hu o] FHE Ao o8] AgH BEAo s A ol @
DHPLC®] 54 & ©] &34 duplication? deletonl a3 3t= F99]
primerE A Z3 & PCR #48& AA o PCR 23&E<S DHPLCO| A
A, AAE Lol R kT

4 e AagEa DNA, € 719 CMTI1A #2 DNA 18a € 7|
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¢l HNPP &2 DNA X7 3071l DNAE FHstglon] d3dxte] 4
Aol AgAde] #AEstA FES FH9E DNAE A2 5 195
30974 WS E 7IY93te] blind test® 23S F A5t DHPLC
A3k= Fol real-time PCR Ao} wjil, &2l A4S Ax A

A EE =,



1. DNA #=

A e AAdET DNA, € 719 CMTIA g% DNA 7181 <4
el HNPP #2 DNAZ =5 3071l DNAE FH st CMTI1A
¢} HNPP ##te] DNA+i= real-time PCR ¥4HES E3] vg g
Ao FAaEo gxe] DNAZYFEH FH3dth. DNAE 7t §
A} 2 5-H EDTA FE A& g o

Phenol-Chloloforlm< o] &3 Wy oz Hg ¥ ).

N
i

2. A =

PCR2 TaKaRa Gradient Thermal Cycler Dice (TaKaRa Shuzo Co.,
Ltd., Otsu, Japan)E ©|-&3t" 3 PCR FH & 25 e ¢o= Ald
39tk DNA 10 ng, 5 pM sense/antisense primers 1 uf, dNTP 50
uM, Ex-tag reaction buffer 2.5 p¢ Z22] 32 1U ¢ Ex-tag polymerase
(TaKaRa Shuzo Co., Ltd., Otsu, Japan)S A}&3Fa] 2 A3t}
Primer= PMP22 gene A € %3 STR marker?l D175122<f
D17S261< eol&3tden A7MLdS v 2o D175122
forward  primer, 5 -CAGAACCACAAAATGTCTTGCATTC-3',
reverse primer, 5'-GGCCAGACAGACCAGGCTCTGC-3". D175261
forward primer, 5 -CAGGTTCTGTCATAGGACTA-3’, reverse
primer, 5’ -TTCTGGAAACCTACTCCTGA-3'. Albumin gene W<l

91218t markerZ internal-control® A}-&3ta] STR markerst 37



multiplex-PCR 3} t}. Internal-control primere] 714 <€ v
o} Internal-control primer : forward primer,
5’ -ATTGACAAGGTCTTGTGGAGAAAACAG-3', reverse primer,
5'-AAGAGAAAAGCTAGGACAAACGGAGG-3'.
WSS HUTAA 1023 HAAREE AR § 94T

2Tl A 30x 72TelA 20%, o Al #Fs 253 WA 72T
AA 787 HAEF TF dAE AXY. PCR $F A& 2% agorose
geldl Al A7dsoz &gt} PCRY oA FoRT 2% A

A% Aoy A% A% BAL AL DNAY Fe RE A

g Lol FdsA FA A= A T2 DNAS d @& o=
Bup AREE AA7E et ofE ) 34 Aol PCRel LRHA

O AFE B Q) 100 ng/ut BTk S FQ1 125 ng/ue] FO
DNAE +H 8tk PCRel &= 10 nge DNAE 4 Ao dol A

3 WS 3 JdEE Fle AEs PCR £Z A E9 BEMS 753sH

shei k.

3. DHPLC #4

DHPLC ¥4& WAVE MD DNA fragment analysis system
(Transgenomic Inc., Omaha, NE)& ©]&3}9th. DNASep column<

ANdew F4¢ 9¥ 2544 9AE FHen Aol BEA 23
st Wi = DNA #HHEe Zd3 & 5 gt AEHE
tri—ethyl-ammonium-acetate (TEAA) buffere= 43S Wil o
o] # 3 columnz DNA H#A< A& . 2%%" DNA:=

acetonitrile] 93+ A A of3tm =Zy] HE BEFEo
column o2 Fad oz wEHY 260nme UV HE7]d <938 &
ol¥tl. DHPLCS ZA#+= Al ZH(minute)d] W& F3 % (mV)E EA 7}
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Hu o] FFE S o AL £4& & 5 vk DHPLCA
PCR A¥%E 20 wE AAsY ZAAE dew DHPLCE
non-denaturing R EZ=oA A&t Acetonitriled] FE£& 09
ml/min 2™ buffers A (0.1 mol/l TEAA 1832 1 mM EDTA)
¢} buffer B (25% acetonitrile in 0.1 mol/l TEAA)E ©] &3} t}. gt
Aol HA F EAel Ay AFe oF 8Felw ZAAE Fa
duplication?} deletion®] FE &<l 39t}

Ot

4. Real-time 4% PCR #4

PCR2 Zt HA 9 20 we do=z AAglem 125 ng/ul =<
DNA 8 w0, 5pM sense/antisense primers 1 ¢, 10 w0 CYBER Green
PCR Masrer Mix (Applied Biosystems, Foster City, CA, U.S.A)E
ALEst o PMP22 gene®l exon3dl 9 A3k primer®} human
serum albumin exon 12¢] 9 A%t primerE ©] &34 PCRE 3 &
AE FASA T Primere] @7IA<ES o532 Zoh PMP22 exon
3 forward primer, 5 -TCTGTCCAGGCCACCATGA-3'. PMP22
exon 3 reverse primer, 5'-GAAGAGTTGGCAGAAGAACAGGA-3'.
Human serum albumin exon 12 forward primer,
5'-TCTGTCCAGGCCACCATGA-3". human serum albumin exon
12 reverse primer, 5'-GTCGCCTGTTCACCAAGGAT-3". Real-time
PCR W& ABI PRISEM 7700 Sequence Detection System
(Applied Bio systems, Foster City, California, USA)S ©] &3} o1
WAL 95TolA 1023 ¥R ds AR F 5 95TeA 16%
65CAA 1%, o] F #-dE& 403 wbE A Al Real-time PCR
< threshold cycle number (Cr value)E E3Fa] Wol<g



1. DHPLC &4 43

A e dddes HE e DHPLC A#%E &3 STR
marker B & F3 % I peak M &S GESAT(GE 1-1, 1-2, 2-1,
2-2). D17S122¢} D17S261¢] PCR <%At=9 =7+ <F 150bp -
170bpe] ™ internal-control® = 7]+ 200bp ©|t}. DHPLC 4 23}
AR 7HA e dasE AFFE 5 Ao oA A FRE EFY
DHPLC #A¥& peak JEI 9 peak Hl&= FHHE F S TH(
3). Type 1< gene dosage’} F+ 70<] copy<! peak?} & 719 copy<!
peak o 2 YEyom type 25 Al N9 copyE HolE peakl & LU EF
Utk Type 3% gene dosage’} $F 7119 copy<! peak Al 7W=2 Y EFS:
o type 4% 3+ M9 copyE ZiE= peak IURES BT Type 5
+ gene dosage’} + 709 copy?l peak 3ty E YEFSEO W type 6%
st e copySl peak F E YERT Z7be] DHPLC 23+

internal-control 2 3¢} W de] W &S =439

off
5|

KX
=

i



o 3% 1-12 DI17S122¢] DHPLC A& YErdT
3% 1-1. DHPLC A3},
D175122
Peak 1 Peak 2 Peak 3 Control Peak
(mVv) (mv) (mv) Peak (mV) ratio
1 4.6 V.3 0.63
2 4.8 51 V.8 062 065
3 7.6 VT 0.99
4 4.5 5.0 4.5 VB 063 066 063
5 5.4 V.2 0.68
G 5.2 5.3 VB 068 070
K 4.8 4.3 V.3 066 067
8 7.5 5.z 7.8 096 067
9 V.3 7.5 097
10 51 7.5 V.4 069 1.01
11 7.4 VT 0.96
12 5.4 V.3 074
13 7.8 7.6 1.03
14 4.5 7.5 0.64
15 5.0 5.3 4.9 V.6 065 070 0.65
16 11.1 Va8 1.42
17 51 7.5 0.68
18 4.3 4.3 7.5 064 065
19 5.3 V.8 0.68
20 52 4.9 7.5 0,69 0,65
21 5.3 Va8 0.65
22 5.0 7.8 0.64
23 7B 4.7 7.5 1.01 0.63
24 4.8 4.8 VB 063 063
25 7.5 5.3 VT 097 069
26 4.3 7.5 7.5 064 1.00
27 51 V.3 0. 70
28 7.3 5.3 7.5 09f7 070
29 11.3 7.5 1.51
30 5.2 7.8 0.67




1-2%& DI17S261°] DHPLC A& el

3% 1-2. DHPLC #Z3}.
D17/5261

Peak 1 Peak 2 Peak 3 Control Peak

{mv) {mv) (mVv) Peak (mV) ratio
1 5.2 7.8 0.67
2 VT 7.5 1.03
3 &.0 7.5 1.06
4 7.3 4.3 V.2 1.01 0.68
5 4.3 7.5 0.65
&3 5.4 51 7.8 069 065
Ki 5.2 4.9 7.6 068 064
8 4.3 5.3 5.0 7.5 065 070 067
9 5.2 = 7.5 069 068
10 4.3 7.5 7.3 067 1.0z
11 51 5.3 7.5 068 071
12 5.0 7.8 0.64
13 7.8 7.4 1.03
14 5.2 7.5 0.69
15 7.8 5.2 7.8 1.00 067
16 T4 5.0 7.3 1.01 068
17 5.z 7T 067
18 51 5.2 7.5 0.68 069
19 5.3 7.4 0,71
20 T4 VT 096
21 5.3 7.3 07z
22 5.6 7.6 0,70
23 51 &.0 7.8 0865 1.02
24 4.7 5.2 7.3 064 071
25 11.4 7.8 1.46
26 51 7.3 VT 066 095
27 5.2 7.6 0.68
28 7.4 5.4 7.9 1.00 068
29 11.8 7.8 1.51
30 5.1 7.3 0.69
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Two copy peak, one copy peak
and control peak

5

B I type 2

| Three copy peak and control peak

e+ 0 3% W

C > type 3

W {1

LS 1

Three peaks with one copw
and control peak

a9 2-1. 4R 7kA9 DHPLC Z3 sd. DHPLC Z4 23 <4
7tA el AxrE #EE = ATk Type 12 gene dosage’} F+ 7H<
copyl peak¥} 3 719 copyQl peakl ® YEEOW type 2= Al 719
copyE HO|+= peakl Z YEMSTE Type 3% gene dosage”} 3 71 <]
copy®! peak Al W= UEFG oW type 4% ¢ 7S] copyE ZE peak
StUES B th Type 5% gene dosage’t F 712l copy<! peak 3fit
2 Yester type 65 3 719 copyS! peak 7 7= YERSEC
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5
1 2 3
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One copy peak and control peak
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* P | .|, I I|

'; e SR Y, o ln

X 1 = X 4 5 8 I I

Twio copy peak and control peak
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b\ -~ F :type ©

i 21 a4 I\
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Two peaks with one copy and control peak

a9 2-2. 9 A 71X ¢ DHPLC 23 sj4.
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0s X 25 B3 X 71719 marker A A I A e copyE TF
2 A9 internal-control¥} Bl nl Al EF =7} oF 068 A3 H LS

Haom = A9 copyE 7H A sdg v &S B ES A

Re] copyE 7FH Aol A= oF 1.54)

3 2. DHPLC peak® 3% #t3 v &.

D175122
Abs. value | Abs. value
Gene dosage Mean (mV) | Range (mV) Ratio
1 copy 5.0 46~54 0.66
2 copy 74 {3~178 1.06
3 copy 11.2 M1 ~113 1.49
D175261

Abs. value | Abs. value
Gene dosage Mean (mV) | Range (mV) Ratio

1 copy 5.2 48~ 5.7 0.68
2 copy 7.6 ./ ~86 0.99
3 copy 11.6 11.6 1.92
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¥ 3& DHPLCY #AA A= Ay st peak pattern® peak

o
=4
MEe JFoE oA el FRUE EHA

¥ 3. DHPLC9 oA 7[A A3 9.

PEAK PATTERN PEAK RATIO
Type 1 2 copy peak and 1 copy peak 1.0 | 0.6
Type 2 3 copy peak 1.5
Type 3 Three peaks with 1 copy 0.6 |06 | 0.6
Type 4 1 copy peak 0.6
Type 5 2 copy peak 1.0
Type 6 Two peaks with 1 copy 0.6 | 06

2. Real-time d % PCR &4 23}

Ak =] PCR % 42 PMP22¢9 albumin® Ct valueE ¥
watel ke W gd WMo Cr valued ESATH CMTIA Aol A

PMP22¢] Cr valuetr albumin¥ H|1ldle] B S wf Hit 05 %
st on vbd HNPP gxfo] A= PMP229] Cr value?} albumin
7 Huste] HekSs o Hat 1.5 SR TH(1® 3). Real-time PCR
TS B3l 92 threshold cycle number (Cr value)E Microsoft
Excel 2Z=Za#e] Yo W3ty PMP22 gene® duplication?}

deletion o7& &AATH(E 4-1, 4-2).
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1041

#—& Alburnin '..-="“ . HNPP pﬂtlEIlt
16+0 &4 PMP22
= .
%
101 /ﬁct
iz, o % . 4
T T N S i

ol vewee CMT1A patient

o2k = '\. - & "Hu"

=

02 & 6 8 1012 141618 20 2224 2 28 30 32 4 % 3 40

10 1
=== Normal control
[ 1]
S
.'||:|r._:_ \CI!
el .
e, A PR
0246 8 1012HIGWMD224% 2383312 BIF4L0

o

g 3. Al 7tA FF9 real-time PCR A3, F4d =19 PCR
£ 342 PMP22¢ albumin® Cr value® ®lusle] Hke o 4
M9 Cr valueE R Itk CMTIA Ao A PMP229] Cr value
albumin®} W] asta] HkS w 05 4= fFAhsF e W HNPP
gape A= PMP229] Cr value?} albumin¥} Hl sl Rokg uf <F
1.5¥ S 7Fak At

0%

iy
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e X 4-1, 4-2914 Real-time PCR #4& 53 94 threshold
cycle number (Cr value)E Microsoft Excel 213 do] W3S}
o Wo] oRE At A7E F3 CMTIA, HNPP 18 i 4

Aoz o R gl

¥ 4-1. Real-time PCR 4 3}.

ACE Alb — PMP AACE 2-lasoh Determination
Control | albumin 23,75 23.63 SEE 2383

PrP22 23,68 23,64 23,71 23,68 -0.05
1 albumin 24,27 24,26 24,27 24,27

FriFz2 2533 ELPA 25,30 25,31 -1.04 0.49 0,60 HNPP
2 albumin 24,32 24,23 24,37 2431

PMP22 24,21 24,23 24,34 | 24,26 0,05 =009 1,07 Normal
3 alburmin 24,93 25.06 2477 2492

PP22 24,86 25,25 24,96 25,02 -0,10 015 0,90 Normal
4 albumin 24,20 24,13 2438 24,24

FPrF22 2387 2371 23,56 23.65 0.59 -0.64 1.48 CMT1A
b alburmin 24,24 24,25 2434 | 2428

PrP22 26,01 25,12 25,25 25,13 -085 0,90 0,64 HNPP
6 albumin 23,90 23,95 oEE | 2RAE

PMP22 24,08 24,12 24,18 24,12 -0.19 0.24 0,85 Normal
i albumin 24,07 24,01 24,20 24,09

FriFz2 2408 24 25 24,10 2414 -0,05 0,10 0,94 Normal
8 albumin 24,80 24,93 2503 2492

PMP22 2413 24,21 24,00 24,11 0,66 = 1,63 CMT1A
9 alburmin 24,90 24,73 24 45 24 87

PMP22 24,69 24,48 24,61 24,59 0,28 0,23 117 Normal
10 albumin 2413 24,20 2436 2423

FPrF22 2387 2371 23,56 23.65 0.60 -0,65 1.48 CMT1A
11 albumin 24,37 24,32 24,23 23,83

PMP22 24,22 24,33 24,23 23,68 0,08 -0.09 1.07 Normal
12 albumin 24,30 24,44 24,18 24,31

PMP22 25,40 25,61 25,50 25,50 -1,20 1,15 0,45 HNPP
13 albumin 24,32 24,23 24,37 RS

FriFz2 2421 24,25 24,34 24,26 0.05 -0,.09 1.07 Normal
14 alburmin 22,53 22,26 e 2251

PMP22 23,84 23,63 23,63 23,67 -1,16 1.11 0,46 HNPP
15 albumin 24.20 24,13 24,38 24,24

PMP22 23,67 23,71 23,56 23,65 0,59 0,54 1,46 CMT1A
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¥ 4-2. Real-time PCR 2 3}.

ACH Al — PMP | AACE D-liaot Determination

16 albumin 25,03 25,07 251 FETT

PrMP22 24,21 24,00 24,13 | 241 0,96 -,91 188 CMT1A
17 albumin 24,24 24,25 24,34 | 2428

PME22 25,01 2512 25,25 2513 -0.85 0.90 054 HNPP
18 alburmin 23,80 23,95 23894 | 2383

PrP22 24,08 24,12 24,16 | 24,12 -0,19 024 086 Normal
19 albumin 24,24 24,25 24,34 | 2428

PMF22 25,01 25,12 2525 | 2513 -0.85 0.90 054 HNPP
20 albumin 24.80 24,73 24,98 | 2487

PrFP22 24,69 24,48 24,61 24,59 0.28 g I 117 Normal
21 albumin 24 27 24 66 24,43 24 45

FMF22 25,31 2545 wETE | BRE -0.86 0.81 0BT HNPP
22 albumin 24,13 24,66 24,33 | 2434

FhF22 25,42 256,65 26,20 | 2539 -1,08 1,00 0.E0 HNPP
23 albumin 24,03 24,08 24.03 24 04

PhP22 23,42 23,65 23,20 | 2339 0.65 -0,70 162 CMT1A
24 albumin 24,33 24,46 24,63 | 24.47

PrP22 24 .42 24 55 24,20 24,39 0.08 =018 1.09 Normal
25 albumin 24,36 24,22 24,48 | 2435

FhF22 24,02 23,75 23,72 | 2383 0,62 -1,67 1,48 CMT1A
26 albumin 24,26 24,33 24.49 24 36

FrMF22 24,13 23.65 23,82 | 2387 0.49 -0.54 145 CMT1A
27 albumin 22,73 22,26 2263 | 2251

PrF22 23,83 23,84 23,63 | 2367 =136 1.11 0,48 HNPP
28 albumin 24 42 24,42 24 53 24 45

PrF22 23,83 23,85 2379 | 2388 0,60 -,65 167 CMT1A
29 albumin 24,61 24,32 24,43 | 2445

FhP22 24,03 23,75 28 | 23783 0.62 -0,67 164 CMT1A
30 albumin 23,61 23.61 2363 | 2358

PrP22 24,33 23,99 24,39 | 2424 -0,65 081 066 HNPP
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3. DHPLC #4 A%< Real-time PCR ¥4 ZAz g9

DHPLC®] 24 A9 real-time PCRe #4 AuE elste] HL
tH(E 5-1, 5-2). DHPLC Z#$} real-time PCR A3 HluE %3l
THEE CMTIA¢ HNPP =Zgln BARETS FEIATH(HY
5,6). Type 1, 2, 32 CMTIAZ &5 2on type 45 HNPP 1]
3l type 5, 62 AAUERToRZ EFHAJATGE 6). T A M9 AA

.
% CMTI1A®F HNPP 18]la d4 2 44 4 ez BEFF
(o3}

OfN

N

<
=

A

o

&9 % 5-17% 5-2914 DHPLC Z# ¢} real-time PCR Z ¥ H| il

= [e)
£ E3le] TypeE 2 CMTI1A< HNPP 18] 3 normal controls &
stk Type 1, 2, 32 CMTIAZ T35 on type 45 HNPP 1
R (e} E T
B 3l type 5, 62 normal control® & % o},
¥ 5-1. DHPLC ZA#¢} real-time PCR A3 H] L,
DHFLC Result RT FCR DHPLC Result RT PCR
Result Result
Peak 1 | Peak 2 | Feak 3 | Control 2-aaClh | Determi Peak 1 | Peak 2 | Peak 3| Control 2-asct) | Determi
Yy | (m¥) | (m¥) | Peak (m¥) nation m¥) | (mV) | (M) | Peak (mV) nation
1 45 74 0.50 HNPP 4 | 1101 73 188 | CMTIA
s | 48 5.1 75 1.07 | Normal § 7| 51 77 0.54 | HNPP
3 76 75 0,90 Normal 18 4.8 49 75 0.85 Normal
] 48 5.0 4.8 73 1.46 CMT1A 19 5.3 74 0,94 HNPP
5 54 75 0,54 HNPP 20 5.2 4.9 79 117 Normal
6 52 53 78 0.85 Normal 1 5.3 73 057 HNPP
7| 48 49 76 0.94 | Normal | 55 | 5.0 76 050 | HNPP
8 75 5.2 75 1.63 CMT1A 23 7.6 47 76 162 CMT1A
g | 73 75 117 | Normal J pq | 48 4.8 73 108 | Normal
10 51 75 73 1,48 CMT1A § o5 7.5 5.3 7.8 1,43 CMT1A
TR 75 1.07 | Normal | o5 | 4.8 7.5 77 145 | CMT1A
12 5.4 78 0.45 HNFP 27 5.1 76 0,46 HNFF
13| 78 74 107 | Nomal o5 | 7.3 5.3 79 157 | CMTIA
14| 48 75 046 | HNPP fog| 113 74 159 | CMTIA
15 5.0 5.3 4.9 78 1.46 CMT1A 30 5.2 73 0.66 HNPP
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¥ 5-2. DHPLC Z #¢} real-time PCR

D17S261
DHPLC Result RTPCR DHPLC Result RTPCR
Result Result

Peak 1 | Peak 2 | Peak 3 | Control | 2~aach Detgrmi Peak 1 | Peak 2 | Peak 3| Control | 2-{aact) Detgrmi
(m¥) | (m¥) | (m¥) | Peak (mV) nation (mV) | (mV) | (m¥) | Peak (m¥) nation

11 82 7.4 050 | HWPP J 5| 7.9 | 52 7.3 188 | CMTIA
o | 77 7.5 107 | Nomal 17| 5.4 .7 0.54 | HNPP
3 8.0 7.5 0.90 Normal § 45| 51 52 7.5 0.85 Normal
4| 81 | 51 T3 146 | cMTIA | 49| 55 T.4 0.94 | HNPP
5 b8 7.5 064 HNPP R 50| 7.4 7.7 1.7 Normal
6 5.4 5.1 7.8 085 | Normal § 21| 53 73 0.57 HNPP
7| 52 | 43 76 094 | Nomal | 50| 55 76 050 | HNPP
8 4.9 5.3 5.0 7.5 163 CMTIA § 53 5.1 8.0 7.8 1862 CMT1A
g 5.4 b1 7.5 e Normal § o4 | 4.7 b2 7.3 1,08 Normal
10l 52 | 77 7.3 148 | CMTIA o5 | 114 7.8 148 | cMTIA
11l 81 5.3 75 1.07 | Mormal | o | 5.1 7.3 7.7 145 | CMTIA
12| B0 .8 045 | HNPP | 57| 52 7.8 046 | HNPP
13| 7.6 7.4 107 | Nomal 55| 75 | 54 7.9 157 | CMTIA
4] 52 7.5 046 | HNPP fog| 118 7.4 159 | cMTIA
sl 78 5.2 7.8 146 | CMTIA § 40| 59 7.3 0.66 HNPP
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A MY EFE 7472 CMTI1AS HNPP 18)a AAR RSO
vargon FRER A ok peak V€& FAEAT. Type 1,
2, 32 CMTIAZ FEFAem type 4= HNPP 123l type 5, 6
AutgzT oz ERAYDG
£ 6. oA 71A F57F<9 DHPLC Z 3.
D17/5122
Result Type Sample figures Ratio Mean Ratio Range
Type 1 6 samples 0,99 067 096 ~1.01 0.63~0.70
CMWT1A
Type 2 2 zamples 1.47 1.42 ~ 1,51
Type 3 2 samples 064 068 0.64 | 0.64 ~ 065
HIPP Type 4 10 =amples 0.67 0,63~ 074
Type b 4 zamples 0,99 0,96 ~1.03
Mormal
Type 6 6 =amples 066 0.66 0.62 ~0.70
D175261
Rezult Type Sample figures Ratio Mean Ratio Range
Type 1 7 samples 1.00 067 0,95 ~ 1,02 066~ 068
CMT14
Type 2 2 samplez 1.49 1.46 ~ 1.51
Type 3 1 samples 0.65 0.70 0.67 | 0.65 ~0.70
HMPP Type 4 10 samples 0.68 064 ~0.72
Type & 4 samples 1.02 0,96 ~1.06
Normal
Type 6 6 samples 0.68 0.68 0,64 ~0.71
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Abstract

Analysis of chromosomal duplication/deletion by DHPLC

Hyung-Won Lee

Department of Medicine or Medical Science

The Graduate School, Yonsei University

(Directed by Professor Jin-Sung Lee)

Duplications and Deletions are important structural aberrations
of chromosome. Duplication of a chromosomal segment lead to
partial trisomy, resulting in functional imbalance of the genes
contained in the involved region. Deletion, which causes
hemizygosity and functional haploinsufficiency for the loci involved,
may occur de novo or be the result of the meiotic segregation of a
parental balanced reciprocal translocation. By Chromosomal
duplication/ deletion some genetic disease were generated like
CMTI1A, HNPP, Williams-Beuren syndrome, Wolf-Hirschhorn
syndrome, Rubinstein-Taybi syndrome and etc.

For molecular diagnosis of duplication or deletion of the gene,
several approaches are available ; Southern blot analysis,
fluorescence in situ hybridization (FISH), real-time quantitative

PCR analysis. However, there are several limitations in each
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method.

In this study we proceed with the CMT1A and HNPP patients.
Charcot-Marie-Tooth disease (CMT) and hereditary neuropathy
with liability to pressure palsies (HNPP) are the most frequent
inherited disorders of the peripheral nervous system.

To develop method for detection of 1.5 Mb duplication & deletion
m CMTI1A & HNPP patient we analyzed 10 patients -clinically
diagnosed with CMT1A, 10 patients HNPP and 10 normal controls.
To avid a bias we mixed randomly 30 whole samples and proceed
with the program as arranged.

Gene dosage of the region was determined by PCR with D175122,
D17S261 and internal-control primer follow by DHPLC analysis.
Quantitative DHPLC analysis result classified with six types.
DHPLC results showed that samples with duplication/deletion of
PMP22 gene have different patterns.

DHPLC analysis results consisted with Real-time quantitative PCR
analysis and it showed correct determination of the PMP22 gene
copy number. This method is fast, easy and reproducible in
detecting gene duplication and deletion in CMT1A and HNPP
patients, respectively. This method might be very helpful for the

diagnosis of patients with caused by gene duplication/deletion.

Key Words @ Chromosome, Duplication, Deletion, CMT1A, HNPP,
DHPLC
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