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A Fhas il BR%E AR 87 &ALk ik Prader-Willi
syndrome % Angelman syndrome ek FIZ %7pRG% » - & 1k » & &
ho Bk 863 bR FIZ ¥ H ¢ gy T 7 Prader-Willi syndrome 157

&) > Angelman syndrome 28 B o 2 i fgd 4% A FIZ UTIRGL > 3 5
A ] a2 %5 PP 2 A ¢ < B { 4e 3 E Prader-Willi syndrome %
Angelman syndrome cfiek £ R ~ Rops k2 BETRAE - Bk P S
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’é’; =
Prader-Willi =g ig¥ %2 Angelman = jgig#

2 TRk 7 87
FAFRIFAAGER KL BFE /S AFR O AR

Prader-Willi = jz i ¥ fr Angelman = iz ¥ ¥ B F LW SHF L3 a
PBBERH FALFNAFIFrz - BFRRFTANF T HELIHE
BE15q11-q13 T34 2 B R oip B R A FUE S - A4 5 A F15 s (imprinting )
i @48 “rm” A B i nL s & ¢ Prader-Willi X i iz 3 2 Flak £
15q11-q13 % B+ > d < 3B @ %k enfr2e L 7] (imprinted genes ) @ 13 = 5 JH;U; i
Angelman ‘\}f}'_“fa‘lglj FRiatRy o d 2B ks A Flmig = o

R T }I§J< FenFopl o S B oE i E ek TR R I o

- ~ Prader-Willi = i # (Prader-Willi syndrome » PWS)

Prader-Willi = jg iF ¥ 8 ﬂ LA SIpEY o g AT g R4 T (B 7 1%
PO~ G FHE~WE T 5 B4~ FHEME 0 THHER R KEIE) o 2EUE
FMFET A Do MRS R RS TIPS 6 B0 A gL 0 A
s drx € F LI dl a? FRaOTARE F AR 0 B e S H J,H’i/é
LR ’%ﬁ%ﬁ'ﬁ‘%iﬁa’ﬁ PR F R Har g Rl
d 230 3Z3 pFp o NS TR DA ek, T R R #mf
R AL e B T304 3 650 F A& Y RN HRE > kG R AT
¥4 o 29 4 2t Prader-Willi =g ig#eciad » @3S KAR o

I
ht\' ‘)( e

1993 # > Holm % 4 3 & 41— % Prader-Willi =i 1% ¥ Tohk 2 #7344 18 >
PR EAF R o BT RAA S TLETRARR (5o A)
P gk (F-TE 2 E054 ) %83k ZRASAS T (e
FiF AR DLZRHERER) & =ﬁeru Gl IZRABANY (RFEH 5
B R RRREMR) TV R B

AR R TR R A BT A

% 1.1 Prader-Willi =i ¥4k 2 ik o7 k35 TR0 MK A 5
1 & s A (major criteria)

Frd S22 B Aafp g R4 MT o v €50 # & 4@ 2 g (neonatal and




infantile hypotonia, with poor suck and subsequent improvement with age)

B ardE o 2 E8 R - WER 472 5 (feeding problems and poor

weight gain in infancy)

Mo RIS R ME P B 4 > ER99 L (weight gain (rapid onset at 1-6

years old), which leads to central obesity)

BB Fe > miEF > KRB PR S EL RS ET AL
(characteristic facial features, including narrow bifrontal diameter,

almond-shaped palpebral fissures and down-turned mouth)

MEBEFFT 22 (F43 128 pmadi 5w ] ;44
K F ) F 59 % 788 (oldokE 16 A g7
(hypogonadism/hypogenitalism: small labia minor and clitoris in females,

g Fé—?—%—,‘i’

and hypoplstic scrotum in males; incomplete and delayed puberty, and
infertility)

AR T EREE ERTIY ROFR o £k - B2 BV RR

(developmental delay/mild-to-moderate mental retardation/multiple learning

disabilities)
WRES -~ g2 H 84 -3 w7 % a7 5 (hyperphagia/obsession with
food)

FozAILENS LT HA M &R 15q11-q13 £ F

=X & f& Jg, & (minor criteria)

PLND AR T L RO pE ) JRE 0 W B33 (reduced fetal movement and

infantile lethargy, which improves with age)

f"’ﬁFF%\» gﬁ""ﬁx %Jf”a‘ﬁﬁ f’ri‘%’;‘ﬁ%‘ﬁ/(}*fm‘?é’ﬁﬁaé‘
R nf,] i #.im & (characteristic behavioral problems, including temper

tantrums, obsessive-compulsive behavior, stubbornness, rigidity, stealing and

lying)

PEFR FLeE ~ PR E 2 7% (sleep disturbance or apnea)

£ 444 ] (short stature for family by 15 years of age)

& % v (hypopigmentation)

°|» & -] %r (small hands and feet for height and age)

L k2 = f % E (narrow hands with straight ulnar border )

A4 B ¥ D ITAR ~ P ALAR (eye abnormalities, including esotropia and myopia)

vk E AR ~ BiE & (thick viscous saliva)

15 # I (speech articulation defect)

¥R K (skin picking)

H L FHafek Fhc 0 23 34 (additional features)

% % R & (high pain threshold)




PRk & B 14 (decreased vomiting)

WEDSE Y (altered temperature sensitivity)

F AR E & 3 F  (scoliosis or kyphosis)

F£ L & 5 % 7 (early adrenarche)

* B En gl (osteoporosis)

Frrkd B3 HTT (unusual skill with jigsaw puzzles)

AoE e gp 4 (v 2 B s 9vR @) &+ F  (normal neuromuscular studies,

including muscle biopsy and electromyography)

4@@%%%&&@%ﬁ$o%%94§@$%ﬁ%,%Eéﬁxo

~ Angelman = jx ¥ (Angelman syndrome » AS)

Angelman %:&ﬁ?%ﬁ,&%ﬁvﬁ;}%é;}év’ BRI ERFNIRE PR LT
RoBREEF TR -FREEY - AU FHFT L HFEE R R RE
BA PR SR Bh (AHRERFHLIAER) C EET S8 LR
R ENE T S PR NN

Angelman =i iF # A & ¥ R foif B RS
LF RO~ 4 855 T 0 R RSO E I
23 HBBEE FY FIRE S FREFRKT
385052 5 & e IS o
APER B IrT 3 AL F 5 k2 B o
SAaRmir R ¥ A5 0 T R R L B N -

A. - &+ Consistent (100%)
CBRERHERE Y R IE R AR B B ¥ o Developmental delay, functionally severe

BRI A AL FH AL §RALT B H v g & IR R F © Movement or balance

disorder, usually ataxia of gait, and/or tremulous movement of limbs. Movement disorder
can be mild. May not appear as frank ataxia but can be forward lurching, unsteadiness,
clumsiness, or quick, jerky motions

CAEFAOEL CETEOERAMEIREEL DL An P REOEL R
PeonA g g 2eanfed B TR ER 75 2 & F FUpFRHF R =0 Behavioral

uniqueness: any combination of frequent laughter/smiling; apparent happy demeanor;



easily excitable personality, often with uplifted hand-flapping, or waving movements;
hypermotoric behavior

CETRFEORT A - FRAR Y e F R & F R AW $HI7 - Speech impairment, none
or minimal use of words; receptive and non-verbal communication skills higher than
verbal ones

B. & ¥ 1 Frequent (42 1 80%)

CBEEEER R B AL ¥ R A2 PFH 2 o Delayed,
disproportionate growth in head circumference, usually resulting in microcephaly (=2 SD
of normal OFC) by age 2 years. Microcephaly is more pronounced in those with
15q11.2-q13 deletions

. R (TRER G K ) 23k o Seizures, onset usually <3 years of age. Seizure severity
usually decreases with age but the seizure disorder lasts throughout adulthood

FH AR A2 NI L AR AR Y R AR A a0 B AR BB
7 Bf—— F] - Abnormal EEG, with a characteristic pattern, as mentioned in the text. The
EEG abnormalities can occur in the first 2 years of life and can precede clinical features,

and are often not correlated to clinical seizure events

C. B ¥+ Associated (20%—-80%)

. T3 et ¥R o Flat occiput
. ¥ g% o Occipital groove
. % d1enE g o Protruding tongue
. BET DR Bl o Tongue thrusting; suck/swallowing disorders
. BRodp Ak & pF R ¥ M5k 4 o Feeding problems and/or truncal hypotonia during infancy
. th4E ° Prognathia
DB s 7 H R+ - Wide mouth, wide-spaced teeth
&% n v -k o Frequent drooling
. iF B vE w07 5 o Excessive chewing/mouthing behaviors
. #LAR o Strabismus
ARG HH R~ L %4> ° (Hypopigmented skin, light hair, and eye color compared to
family, seen only in deletion cases)
SR ER G RIS a e R i * o Hyperactive lower extremity deep tendon reflexes
. W 7 P b s g8 £ 4 o Uplifted, flexed arm position especially during ambulation,
wide-based gait with pronated or valgus-positioned ankles
. ¥ a3 4o o Increased sensitivity to heat
. PEFR M o Abnormal sleep-wake cycles and diminished need for sleep
BBk FEFEEWORE AR SR Z EFNEF G F Bl RAROER
F & o Attraction to/fascination with water; fascination with crinkly items such as certain

papers and plastics
. 37 3L o Qbesity (in the older child)



. % 4L %* o Scoliosis
. i{ #& = Constipation

( Williams, 2006 )

Angelman = g % ¥ Nk 2 %71 & 4ol Prader-Willi = g i #¥ - ko s
i o 2 }I%_P BRI - B PINHTRA A ACY B 2% 5 Angelman N i 0%
# > %2005 & hconsensus P (HF FALS) o T’F?‘{;}F, ¥E3 £ 12¢ AfrB
Bty 0 ,T.*‘u? v ag 2R 5 Angelman S ¥ 0 e i - s S
demimn (A3 ARBENAT F48)

PP A SR Bk kP ¥r Angelman g ¥ 0 05 10-15%TR%E
e i &R E 2 Y > £ 5B 2005 £ consensus 33 & FRAk FFF U ik

V55w 7] enfisk %95 T Angelman g i ¥ 02 ¥r(cite the content directly) °

MEE AR LA RBRE € F AR L2005 ¥ RR-SIRFHBESD - ME
EAhEE oM

Goldstone, A. P., (2004). Prader-Willi syndrome: advances in genetics,
pathophysiology and treatment. Trends in Endocrinol and Metabol, 15(1),12-20.

Holm, V. A., Cassidy, S. B., & Butler, M. G, et al. (1993). Prader-Willi syndrome:
Consensus diagnostic criteria. Pediatrics, 91,398-402.

Williams, C. A., (2005). Angelman Syndrome, Management of Genetic Syndrome(pp.
53-62). New Jersey: John Wiley & Sons.

Williams, C. A., Beaudet, A. 1., & Clayton-Smith, J., et al. (2006) Angelman
syndrome 2005: updated consensus for diagnostic criteria. American journal of
medical genetics, 140A, 413-418.
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Prader-Willi ~ g% #¥ 2 Angelman = jgix ¥

233 BEL Y
FAFRFAF T FEE

v e 4o Prader-Willi =g i3 % Angelman = iF ¥ B 42 F 38 50 % -
I HLA I WME AT, (15q11-q13) -

Al RN R A QML T B A S M ch Prader-Willi % i 2B 42
HE AR GEY B A AT ELI MR- WA RPN LG AR
(silenced) °

ApF e, I FRIRT o ek 23 15q11-13 ¢ Angelman = g 1 ¥ el 42 AL F)
(UBE3A) > Rl 2 2B @ p 2 ek 7> B8 p < e 7R € 4hdrd] -

SR AR CHASRE S LA bl T - S AL BB B
i % (imprinting) 4% 41 o Er 3z ¥ % HF F ¢ < (imprinting center) =% b 4% F 2
R iR ErieaugAe o

Erze v g iF AL FIA 4] 0 7 A i (methylation) 2 DNA & 5] CpG
dinucleotides ' 7 cytosine » Frd4| X e * JRH > L Flenieh o AFrA; 8 2
g g o AT e g R4 2 ERTE 2 0 SH L PR TIEY 4w n ¥
(Goldstone, 2004) -

- ~ Prader-Willi =g i#3% (Prader-Willi syndrome » PWS)
1. Prader-Willi = i #:f @ 8 5 %)
A B by % 2 ROp S 0 Prader-Willi S g igHE b F ¥ 4 5 T 5 B3

(Cassidy & McCandless, 2005) :

(1) ¥ > 15q11-13 4 % (deletion) : # 2 ** kK p R » 0% -7 5L 4 ¢ § + o
Prader-Willi =g ¥4 734 2 > Wb = }I?v;fﬁ SN ‘1']}?5 FAR NLEL }}iﬁ B
70% > 5 5 g AR %5 FF ALt A5 % o ¥ deletion i = ¢ Prader-Willi
S i HEL K 9T 5 4 5184% (Lin ctal., 2007) -

(2) # 7 H - %87 (maternal uniparental disomy 15, UPD 15) @ & i+ 7 5.4
SRR ORPp ARG Rp KRNI AT M ik )?3,% 25% - A



- &% % > ] maternal UPDI5 i¢ = <0 Prader-Willi g i # 0 R F & 475
J * 51 15%(Lin et al., 2007) -

AR 5 S mve A J)EAEY A 2 & A T % (nondisjunction) e 3 %
#id A trisomy 15> R e T BLA S WAL T 2 4 e F e A
013 trisomy rescue e

(3) Imprinting mutation : ] 1% Prader-Willi %z iz # & # £ F]1 5 A FI A F 3
I FEENE 2E o 1B 4E A Jy 3G b Bk @4 5 'ﬁr'?af’r’# ¥ fre o
# A ] ek A AR % 2§ id FPrader-Willi “pigEHORERF L o |
B FES0% o R IR 5 B A G e A) A i s B AL T
Erie g E g 4 B K o BRI R 5 5 R E (Buiting et
al.,2003)

-rx\

=

L

(4) /] * 1%E d >0 8 2 AT 15q11-13 hid & R =5 F 3 B 42 2L Ferid
AR S S SIL

2. Prader-Willi *piE# s 3@ %3 N

(1) Methylation analysis(Kubota et al.,1996,1997) :

Aﬂ'éﬁakﬂ’%ﬂ Prader-Willi J\)ﬁ‘_llf fen F W A S B 0 R EE A
PWS/AS R 4% 2. SNRPN 2 %]} 57 SNURF(SNRPN upstream reading
frame) ® AR & prid 4 F ),i’g;(methyatlon PCR)iF 5 % - ® A+ L ¥reha
2o ptid % R g Prader-Willi iz #H# 7 AP FRITIF AR o

B. methylation analysis /g 32 :

a. DNA 5 & I #: it B (sodium-bisulfite) &I 5 > Cytosine(C) € # 4 % 5
Uracil(U), &= PCR 427 ¢ # % 5 Thymine(T) ; 4 7 A i* &5 cytosine
ﬁ‘\ef i )1 Fd G2t 2 € % Dlees > v 4 Cytosine #717 DNA

TEMEBAILG > 7 i) PCR e f ' UfIf o &g %
FE %/w\’}‘-'r DNA 7 H it &9353% o

b. K RAFIZ A RA TS DNA BAF gk, R 20 A0 P07 ko
iR AT 445 DNA 7 AL a5, d 247 PCR A4, (8w d 2
PR A R? A8z 200 AL, N hl F o

c. ¥ methylation analysis s %4 Z 3+ < R T i 2555 gl B R+ 504
% %7 Prader-Willi = jg ig ¥ o

(2) ¥ % Rk =222 (fluorescence in situ hybridizartion ,FISH) : §] #* 4-%+ SNRPN
PFRFEHTRA NG A AT E AL o

10



(3) Microsatellite study : *“ $f<¢ * 2 £ B % L 7 5.4 ¢ 4 ¢ microsatelite
A f& » 4~ 473 & maternal UPD15 &2 o

(4) % 347 & % ¢ H# % (High resolution chromosomal analysis.) @ ¥ L% 3
& 15q11-13 et 4 > (e gt jE BB MR ZIA ]“’L’Kllﬁ%rﬁ i RA R *'Jﬁ/’v\—??;/’}
BTIT & E—F/'Z:%;’» FLIHLIMERY MR FIRE AR p?
i E 15q11-13 e & 8% = > Z 2 {7 FISH & methylation PCR 'UF‘EL’;/J °

3A LU LR BFH L PR A (KA TIEFERBLSP 2005
Cassidy & McCandless ,2005; Goldstone , 2004)

(1)%] 5 15ql11-13 deletion % = =1 Prader-Willi = jg i # ™ X R E g 3 4 iy
€1 3 1% TRIRE AW A L2 ETE 5 Prader-Willi g i R
FAAGHLE .

(2) F1UPDIS ig = 5 Prader-Willi =g i 3T =t L e 4 2 s € (i< )
1% T RRE AW B ETS A E 5 Prader-Willi =< g iz ¥ R K F‘ ¥ 2k
¥ & o (e Uniparental disomy ¥ 4 ¢ §2 & 4~ #f(non-disjunction)IfL % % *
BRFH O TIXMELFAAIMELRM GG I 0L MEKP ¥
%ﬁ”‘&‘$’#Tiﬁﬁﬁﬁﬁﬁ%éﬁ%Jﬁﬁﬁﬂﬁﬁﬁﬂﬁ%
d R E S BI GG MR ¥ 0 4o < trisomy 13, trisomy 18 # o

(3) it methylation PCR # % # & Prader-Willi = jgz iz # > v FISH £x T_# 7]
T 4% = 25 UPDIS» & 55 &4 3t A FIA 7} § & F2 chEr 2e(imprinting
mutation)*TE R BT XME L FAF TR FEE AT L o TS
B #-E-)- -3 LT ’/\'wﬁ' °

LEREE LT PG Rk

(1) # & Prader-Willi = jg i ¥ cn¥2/k % #cF #2235 %7% ¢ 12 methylation PCR
S Mk o - 42§ fpes FISH-

i)

P a3 T S AR IR T A T A T BT
A E 15q11-13 hid & g = o

B.E& 5 %] Imprinting mutation i# = Prader-Willi “Jg G #H P R3%EQ o § &=
2
|54

5o e ,/,; e ;\ EY methylation analysis °

11



CTAFE5 5 PRIV 2 merlagd LT 5 L MaEr RS
trisomy rescue A 4 UPDI5 eff3) o iz 3% #% X methylation analysis &
microsatellite study 4 ¢ ",% UPDI15 -

QAT AFRERL —N P28 F NI T L DR L S
##& i~ (Robersonian translocation) (Berend et al.,2002,2000) - 4+ %] H_
isochromosome 15q > % 2 & i~ 7 5.4 ¢ %84 4 homologous % 3%
4 gk > UPDIS i 2 € 33 66% (Berend et al.,, 2002) - Non
homologous %3+ 4 < #& i+ (L 7 5.4 ¢ 482 - &2 H &= acrocentric
chromsomes 2. ¥4 4 %564 <4 =) » UPD(15)shaf 2 ¢ « 405
~1% (Shaffer, 2006) -

b.k p -+ 7 5.4 ¢ %% < marker chromosome (Hasting et al.,1999) -

C.UN L R N X W F | T L4 placenta mosaic trisomy 15
(EUCHROMIC 1999) -

B4 s F 2 e Prader-Willi X g iE > 6 g > ¥ ¢ 7 7K 0 fg fid ob
f“J B A RY T 4 AR T GRS R R i T
Flp a4 e ﬁ%ﬁﬂ’ﬁi;aﬁém% S R U LIC S S g
Prader-Willi g ¥ #%ALA o 21 2 328 PR & @xa A0 Fop 1
R4 RS ERMRE WP R FZATH DR g 0 F R E AT DGR 4
T & B2 1T (hypogonadism) > 7t 2E k4% % Prader-Willi L i ¥R % -

= ~ Angelman = &#¥ (Angelman syndrome » AS)
1.Angelman % ¥ @ 8 i %]

Angelman % 7 i # il § 5 5 F1# Prader-Willi S i # 5 4F f2 o % 7 %
¢ Rk 4 % Friz v B ¥ %27 Prader-Willi = s % #4p 02 <0 F] 12 “b > Angelman
LRFEEHOMERTIAL S §F L R

F KA A e Angelman < g F EMAEAFLF 2 ¥ AR 0 B € @ =
Angelman R F e A & pE FI % 4 = 00T 4 9] (Clayton-Smith, & Lann,
2003):

Ia : 15q11-13 % ¢ $84% % (deletion) : 3 A 3t p 302 2 ngy L7 5544
A TFEEA > Hibar T 4 1 70% o

Ib: %4 AhisEw 15q11-13 chd & R 1 30 1% -

12



I1: R /& 5 .- %8z (paternal uniparental disomy 15, UPD 15): ¥ if - 7 5.4
Y ORA R G R ARDT ELS W ik i & 3~5% e

Mla : Br3e @ o R % = b s 4 FZ(Imprinting defect owing to imprinting
center(IC) defect) : ¥ i& 2~4% - iz 48 42 % F]** &7 3z ¢« (imprinting center)

A 444 % % (Buiting et al,2003) 0 BRAFIAF 4 LR > BfE
RREE R FOELFE A o
IIb : 2LErze P & R gid & Er 2 4 E(Imprinting defect without IC mutation) :

8L feentris £ 3F Angelman A E L F Y 0 IC H A G RP A -
PRI A Ak P b ) Se FEREE R

'E ;:.} 1 _{'
Er s il AR o
IV : UBE3A mutation : ¥ 5-10%h % £ %] 5 UBE3A A& F]& &5 2 X %5
Mo GE D ¥ E TS S 0 X 75% 72% 90 Angelman X g iF ?,—‘F’i‘ EieB R
5 o
V @ No genetic abnormality identified :
Hm&—*" > W Sl \E@ﬁPmﬁ‘_% %bt’ﬁlb,f‘}}iglfﬁ"?—ﬁj

syndrome) (Williams et al., 2006) °

7 10-15%%z% + #+ & Angelman = Jg i
5 %7 ((51]4e Rett

2. Angelman X E#E g @B ¢ N

(1) Methylation analysis(Kubota et al., 1996,1997) : B # % Angelman = jg i ¥ &9
A3t h e o E T AR L 9Ed 4K fu(methyation PCR) (T 5 5 — A
£ 75-80% = *‘r fﬂ 15q11-13 deletion & paternal UPD15 ig =

F e £ o ¥
£ Angelman = Jg i ¥ 8, ¥ f & & ¥ “ methylation PCR & % -
(2) % % R =322 (FISH) : 4% SNRPN é#f 4V # & 13 &4 ¢ % 15q11-13

A A o

7 8.4 ¢ § o microsatelite ¥ 2 2 X KB EL

(3) Microsatellite study :
# paternal UPDI15 e{f-3;

7 B4 ¢ # ¢ chmicrosatelite #cp 0 A 177 &

(4) B 347 & % ¢ % % (High resolution chromosomal analysis.) : & ¥ L% 1 3
# 15q11-13 edx & fe gt 2 B H M E ZIE I“’L"’Klﬁarﬁ ’zﬁn—\rﬁ,i Pk S+ 2T
£ ¥ ok

THLA S MWE R BT R A A R

T 7 f'" E—p/ 1.3 4’7;1 ?
&= methylation PCR 12 /FE_"/‘ o

F 15ql1-13 ehd & Bad = > Z 247 FISH &
73 15~20% = + <7 Angelman = fin?%lrﬂ}fia A

(5) UBE3A gene analysis : =
v % & UBE3A £ Fles 47 -

;% ¢ methylation analysis 3 %7 »

13



( 6 ) Imprinting center analysis : Z ™ s > Ed /2 ~ L& PCR» & 2 & 2 3 4047
imprinting center ®_% fmficdt 4 > e p w B p ﬂﬁ U R E A A

3.4 F P ¥tk B35 + e, & (Clayton-Smith & Lann, 2003)

(1) %% 15q11-13 deletion & = 7 Angelman = Jg i ¥ T =0 Z enf 3 4 g

s P 1% e T RIRE AT AR 0L F 5 Angelman g % 3 A K 5
AR -

(2) r1UPD15 & 1 Angelman X g i H T XRE hE F 2 s g i ]
1% ¢ T A ADBE AT ETF 5 Angelman S Jp ¥ ¥ 2L G 2 & o
it uniparental disomy %2 4 ¢ 4% & 4 & (non-disjunction)IL % 3 * L F #£ 7
B TXREEF AL MEARM GG RS04 WMl B e
- AR HZTXRETRLTRATIORL WA 'i#k"fﬁ e B2 3
aE A~ MR %G B e 2R > 4o S trisomy 13, trisomy 18 % -

(3) i methylation PCR # & # & Angelman X jg i % » & FISH #¥ ¥_fk 7]
A% > » 3 UPDIS» %5 &d * A FIAF § & /g enE° 35 (imprinting
mutation) » % &_d ** IC mutation i = » BT XWE L F A T3 Vg
50% - T =X RZE T &< A » methylation PCR 2 %7 -

(4) & methylation PCR & ¥ > i §&Bk % & 7 Angelman = i iF 3%, 3 3
UBE 3A A F]R %04 47 » F] UBE 3A A F] R ¥ i = 0 Angelman = g iz ¥
i PR R LA > 2 B 5 50% - WA F 5 UBE3A A
FIRRE > 2 VR DL I HABRHFLEOTHRT 0 TARE TR
¥k UBE3A AFA5ng w2 ér o

ELIE
LEFBE AT P B
(1) # & Angelman = g i #¥ iRk £ #cf /2 T2 %7 © 4 methylation PCR %
g P Y
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= ~Prader-Willi =% %% Angelman jrig#i% 1t ¥

& ? FePrader-Willi Syndrome (>3 months) # %% i+ ¥

VR T b1 RS
M ]9 - hdp #__P

[] ﬁ?ﬁ’\)ﬁj} =] Prader-Willi Syndrome "EJ"k ﬁ[j’:[ﬁf%"r:
[ ] General and infantile cerebral hypotonia
[ ] Infantile feeding problems / failure to thrive
[] Excessive weight gain after 12 months old
[] facial features ( > 3 items)
[ ] dolichocephaly ; [ ] narrow face ; [ ] almond- shaped eye ;
[ ] small mouth ; [ ] thin upper lips ;
[ ] down- turned corners of mouth ;[ | bitemporal hollow
[] Hypogonadism (male)
[ ] small penis
[ ] small testis
[ ] scrotal hypoplasia
[ ] cryptochidism
[] Hypogonadism (female)
[ ] absence or hypoplasia of labia minor
[ ] absence or hypoplasia of clitoris
] Hypopigmentation: fair (light) skin or hair color compared to family
[ ] Mental retardation in child >6ylo
[ ] Developmental delay in child <6 y/o
[] Hyperphagia; obsession with food
[] Cytogenetic study:
[ ] normal [ ] visible cytogenetic deletion at 15q11-13
[ ] abnormal, specify:
[] Positive family history

Ifyes,in [ ] sibs [ ] one of parents [ ] cousins
A LE
if % TEL : FAX :
%5 FF E- mail :

opk
NCKUH. OBGYN. MCG. SOP. FISH-001-07
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w4 2 (&4 = B9 2 p) Prader-Willi Syndrome §e4 £ #ci®4 4

i T G5 i opap

(1) [ General cerebral hypotonia

(2) [ Feeding difficulty

(3) [ Facial features ('3 or more required):
[ ] dolichocephaly ; [ ] narrow face ; [ ] almond- shaped eye ;
[ ] small mouth ; [ ] thin upper lip ; [ ] down- turned corners of mouth ;
[ ] bitemporal hollow

(4) [ Hypogonadism (any of the following):

Male:

[] small penis : penile length cm (& % = 2.5cm) >
penile circumference cm

(] smalltestis (%1 2/  cm> %% & lecm)

[ ] scrotal hypoplasia
[ ] cryptorchidism
Female:
[ ] absence or hypoplasia of labia minor
[ ] absence or hypoplasia of clitoris (F& % & /& it % & 2-6 mm )
(5) [ Hypopigmentation:
fair (light) skin, hair or scalp color compared to family members
(6) [] Decreased fetal movement
(7) [ Infantile lethargy or weak cry
(8) [ Tapering fingers or toes
(9) [1 Small fingers or narrow hands with straight ulnar border
MO HRRPBELAN2ANMNY RBHE B FARBE TTF L gERK o
& A %5 Fed pt o
4P L R

NCKUH. OBGYN. MCG. SOP. FISH-001-08
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& % %5 FzAngelman Syndrome # %8 % ¢ B

VR T b1 RS
M ]9 - hdp:  __ E_V_ P

[] ﬁ?ﬁ’\)ﬁj} =4I Angelman Syndrome "EJ"k ﬁ[j’:[ﬁf%"r:
[ 1 Microcephaly
[ ] Seizure
[] Severe developmental delay
[] Mental retardation
[ ] Speech impairment
[ ] Movement or balanced disorder
() ataxic gait; () limb tremor
[ ] Abnormal behavior
() frequent laughter; () hand flapping; () hyperactivity
[ ] Characteristic EEG findings
[] Cytogenetic study:
[ ] normal [ ] visible cytogenetic deletion at 15q11-13
[ ] abnormal, specify:
[] Positive family history

Ifyes,in [ ] sibs [ ] one of parents [ ] cousin
i F R ERF I
TEL : FAX :
E- mail :

NCKUH. OBGYN. MCG. SOP. FISH-001-09
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