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-(20'47%) X b X € x X, | w X o d 4 T x oxexdd XX T 4x T, yxsx
--(29-46%) v - ——— .
r:?’r;::l l l | |(8-11%) Fd o x o L. 1Ty s . ] . { x Xl oS i7” .
) ) ) ) ) (3-5%) N G
) ) e mEm)-2%) L S THE LK s L . XY s ¢ x 1" 0 [
L T XXl e xs g Ty s DY X g o x 9 4,
Deuteranopia -(2-3%) . B 1« :
Ny m@'ﬂ") R 40X . = x v S « X s - « s Lq
Protanopia - T IR P T T x I IR v~ S 17 Yys 17 .
n|1N‘:|nrl'u --“ 12%) i
:Copy Number Polymorphism (CNPs)/Copy Number Variants
oo Pl T . Lo~ o~ s O X T T Pt e 4 aexl A
200bp2Mb ;0 . T x x4 X 4o x by 417 ¥
x % x , ¢ 1s . 4, rdres s _ 1 X (1TCNPY ., s o _
.1ty s 1 X
R A L. Cx i 4 1" I x e dvdx ddd Ax4y Tt oixdd Ty
L~ . ] x S < X . s {x LA

1 We have generated an independently assembled diploid human genomic DNA sequence
from both chromosomes of a single individual.
1 The majority of genomialternations are the welstudied class of variants based on
single nucleotides (SNPs).
1 Lessesstudied genomic variants, insertions and deletions, while comprising a minority
(22%) of genomic variations events, actually account for 74% of variant nuekeotid
1 Only 99.5% similarity exists between the two chromosomal copies of an individual.
1 Genetic variation between two individuals is as much fi@e times higher than
previously estimated.
CNVs L L ¥ * LoX o, y ”'s PR S Loxox X

S LY X | X xS y” oy 0 X s, x L, X0 s 4x Y o Tl WX ],

~ > v~

I x o ﬂ,,xﬁ‘{\

~

5'"UTR, 3'UTR, consensus seq' for splicing 1 _ ¥ » x © <1 1+ 14 X
.Promoter, introns, LCR, enhancer « x : L s ~ <« = 1. x

A~ A

S 4 Y X pX{:" X"y

~

N'YOIn

TTIPA TN N'YLVIN MZAAIT'RA A'YLIN

l

"7n112X (127N |',1n,||:1‘1n n1an
|12'7n nine
muhnsvnmoij

Loss of function
IIa'7n ne

Cain of function

———— Novel property
1121 X7 T2 IX DIFNa o2

Ectopic or heterochronic expression
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S 4 ¥ X | X L x X
:Loss of function : X 4 « 1 x _
X I X o s L, X € . X s 4 . 1 x F o ¥ 1 s L s L ox 1A s 4 . 1 x
FAA 18X p HasSx X ., 1 s xi ] opL¥qs sy
c L s 4 CNub X Ko
A I O T I RS
L d,» Y x X2 1s
. X Suo] $ Xeyul_s 4 o &7 X x> 4 < L s X ., Xs|, .5 1%
{ * A . WX s . X S
. Maploinsufficiency 4 « . 1 s 4 -PartfaMoss of fuhction «
N R 1 Tx X 1s ST X s X X
ST US4l A A Y i xD NS ks s DX xS s ] o
LS L S e s ox s e kAT D 4T X X
XX 1 e _xn L) s 1 s .o x 4 T 4xdl s T 4% {1l e« TRF
G TN B T I 2 VL A I B S O 0 BN O
( M N T XY L L X 1A pos X X201 B G
s "4 Zx'|Z>Zs ] . X L =y'|s_1:,,>('}<12)2|_s~3 |_-|><’|_\V1VI,,_Y
Null mutation :Dominantnegative : X { « 1 x
wi el E— .X:XLX__-I“:S L L v L i,, -||_1."X-I‘
null.#. —a s . Ty
L Fde o d! o XX s Fdex A €+ X ,
H ~11 . ” ” ” ”
—a O I N P x2%8p T A4 A x4 o] X CoF X
Result: 50% the normal amount .
I v AU Nullse P> o oxx 4 Ix 1 s x
Dominant-negative mutation ; N i
— S50 ¢ x> 47T P
wt B—a —
Dominant-negative el =0
allele By G ff t .X-I _IX
B—a $ inactive .ain orrunctuon - . .
X (I . DX
= ) i USRI
—a ST x X 1 s L x4 s . . %
Result: 25% the nermal amount ~ 2 ~
L s X by L4 EGFR31 . X1 Xad S x L X
I”Y‘ILS
Tx X 1s 1 x 24 e
X" 4L XS x X, | <X LLY Xy X kx> X
= X XRNA DxxeX Lo Px 4L qx X v e x x| X,
:Novel property + x 4 « 1 x _
Tx X1 s 1 NN « . s x x . X s 4y x| L
1. 18X R 1L~ x7
s 1 s s " x| s N 1 s . 4 “ L X ] 4 X% ooy x| .l s
s X | ,uxsl Jps4 < ] ofoX X S 140 L, X"
. Heterochronic or ectopic expressign _+ 1 1 X ¥ FX . X T X {x
Tx LT e T O x e T T w X
(~"s +_ " A~ Ixo Tt 447X 4T b 47 Y ) 4T Y X
12
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11x" 1ix"ys T
. cfinical heterogeneity 4 " 4 L «s 4 1x 7" X% Lox”x ox§"

X o X's Cx X4 s M L L Y % .
:Allelic heterogeneity 1.
LT s o x D x s X X e X e s e X
e s T x4 sy L x 1A
. s " residua( functiop s 4 . < 7 x| R - I B T ox
, S tx s 0 e x o d x4 TR AT A 0 A 47X k4L
s x0T oxw X ox x4 0 A 8 T 1 4
:Locus (genetic) heterogeneity.
s T se s ixxbe Y x e oy T x T D xp  Xx o T
LS 4o 1x s ZV-|-|“X><~,,Z\>< S s”x~ i, . >-|-|x”>
:modifier genes s 3 _s

P S N T I LL Y X X P14 4 A I S

.modifiergenesr 4 « ~» « 7" s px 7YX 4, ]«

I s imodifier-géresl = s 47 X  p Pl d XX s { k¥ e
1, x s A4 1x7 s T ]lx 4 q{”"ys

SEEEPELE EENERCETE R

Pl O I T ST S o T RPN,
L~ X s . X "CFTR +» x 1 I x « A% sx 7 . 4 (~1:251 x o s L1
o T T T I A, IR

XLl AT x4 L X s

LxX 14 s 1 1.0 x v 4., 1¢x s 4 4%x,.s . , L XL s , S _q
CS XL, T dse _AX{ M x 4x 1x

( 11"y s x 4 4s Lo s . s ¢ x S X L4*{ xs 4 . LSAX L P & s

s |y x| ox . s
.S ] x L I>ﬂ\ sA-|<.‘
CS eSS 4l 4 Tl b d e x s XX €

oA vdx Pk s oox 4 4 4T e L v d s ]
Crd X s 4 S x4l o, L Il s Lx
Cr 1 004250 T x 11 0 s +Mecohiumiileus g1

VasDeferens * x 1: s ., x1 | LY-CBAVDIY | ¢ > = x{.

:I"I X X S F'I”X”Y"\

+ RNAL . x . XY s premdturelstop codonsr + 4 ¥ X X TS R O R
A

Sxd o1 x R N CRTR  s™ xFuXx1* v ¥s I X %X 9 x 745

ab08 : s 4 . 1.x{ 'SYER% Y.X S e XX, b A Soxo X R IR

ERs v v x4 x4 TX

Rdomairs NBDs .~ xX x> x> 15 SO, « X X s,

Py ST X s L Tx o] X X0 X7 XX ]S ot X XX Tisx

MSDs (Membrane Spanning Domain) - x { « 1 X

~
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AF508 is the most common CF allele
in Caucasians: frequency = 0.68 \\

N

19 21 23
=)

Exon 1 Z? 5 1 |9 1 " \1_5‘141) 15 N
MSD 1 NBD1exons R-domain MSD2 NBD2 exons
exons exon exons

()RS
[INLITII cotmenerane |RIIRNIE |
;Z/ (_)MSD 2

N MSD 1

Splice mulallon/ @ @
C

intron 4 donor site
(G—T)
R334W \ \
T AF508 S$1255 P
507 508 509 R
-le Phe Gly-
-ATC TTT GGT- Defective
11x" 11x"y
X ¥ L P s doult x40 18508 s~ 1 x 0 k41 XY 4 x
X v X s Y PSS pA"X] 8T it LT xS A, ¢4 x
(r A TSCBAVEY » w { ) - XY w0 L
.modifiergenes _ 1 _ s« . "1 4«4, s, ss T4 qx A
Fde 7 s ¢ Ty TGBL + 4 1~ modifier gefle_ L .. T x _ « . x
{1« q . s >.|-|x")s L~,,Zx-| s X

1 :Genetic compoundi ~ |

Foqod vaxv” xf=~>y-f‘ -|xv

CFTR™9 % « v 47" | “x, 1" 4¢% x"x
9 ("X ., ~+ ~vrL1) ~ mRNA 1Xx < Ttlisplitinge = 15 4 S5T Lri-fX Y
x L% I x « s‘x>”x -

.CBAVD+ . + 4~ %Y 5
1,14 s L1 THXXHA R XX ST s
S

s X x | "'s {1 x7” X :x"x~
A508 + A508 = severe CF
A508 + R117H = CBAVD or mild CF
5T + another mutation = mild CF
. Rrion RelatecProtein) PRP. = ¥ * o x § xq x
e oy X x T s 440 x
A , ST , X . 14¢€ TJCD x <. 44y 17 x x4
Los XX A
.o X 1 « s , 1 1. 1s .o XX CHF) x s T4 X L2k
Lo XX , S _ X Muscle-twitdhes ", 1s."x4L_x s
CAF AACL78 x I x X «{s s 4.1x
Met (sS4 1% _ L b XSNRPx L XX ™ s §. 4,x] v
129 178* __ FFI LT . - - .
JCD * « ¢ s , 1 LFRIXL *XsaC s, WTIXT XA G X < S{C
Val D SS A cdixx X X T X s s T x| X
129
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x v 1,ix1I36088- s .
X X

E S ] L X i x I X
e S x> o Dx b x o D ox SikArchibald Gdrred1l 9 01 s T X .
.homogentisicacid. _ * x » * 1Alkaptonufia s> ] Yy ~ssx ¢ s X s "X
17x47 4 41 440s: Lo x 4o ox
R L lox Pox X v g™ ], Ty X Xxs%es  H4d0
S LT s TR HTITL, o IX xs Y xS

A e X X S X AR T s p XA rd ST

:Phenylketonuria (PKU)

Transaminase
Phenylalamne—N:('gﬁgx‘lr]ﬁf::fg s T X LX wid 1m s 4074 . s . x 1 . q{s
Phenylalanine| | Deficient in Phenylalanine o ¢ m o oX « {5 . Is >g| 1’ s IL )I<. ]
Hydroxylase || Phenylketonuria . .
X
Tyrosine —» —» Melanins Y . Phé{~Ter ¥ i b hydroxylasg
Multiple < .phenylpyruvate ~ - * . * 1. ¢« 4 C7
Reactions¢ . 14 %" S
Fumarate + Acetoacetate . §oxx ‘|""‘|”5 s ox s S X .%ol . s R
A A BN B SRV BRI SR 20 I Rlc B x
A XY e G . s By X x % ok 8 L4
S IX Y X X, 4 X s x5
Tx s AL s SSAL AKX L4
Cxo X ] S 41, L s L X T 4 ZX\VXA] L L
T S
ST X XL AT X A e x s T
s 1 _s s X+ x ,xy -Gandidheterogenkifyy 47 _ %
X DHPR  ~ ¥ X  :PKUL 1 X ., Xy xS
.biopterin s ¢ mq X
Dihydropteridine reductase m . Lo . . ~ v
A- .DihydropteridineY Tetrahydropterin ~ ¢ ODHPR
i) Orsoptaridon B I T T B Lo SR N RS L L P IR TR e P
e I A I AT S

CN.\ )
:newbornscreening : r 4 x L 4 X . X b { L X

CH,
~ =
L e e I CHCOO'
s Phenylalanine hydroxylase o > i <~
P bdq FdLx s BN Fdoe Y Foe

NH,*

PKU -2 a72inn n'porT ) e boxxgs
Guthrie test
B T T ) B T S O AL | P I I
T A T T Y B AT H SR | B S
17X7199 7w N7y N nizone mipanrgo T - L | (1 { ] ] L x4y x S =
DTN 7ITIA TWONN oY
e LI T T ORI TN R
Ld, »s ¥ X " os X ] s 4 1185 0
X by A e WP sTssx oy Dox X T T e e 4T
1114 ox THTX 20mgite 1 d A x4 XL 1.
. C s s o 4 xs Cox . XX I

Pl ST e s e s e s HAX R 4ds x4+ XA T s
: LT B R T P B B B ST A
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x "4 _vsTmgML. k] st o~ b T e 47 s 0, s
R T O A R RS (VT I B P AP IRE I
s 4t 14 S L 1 4y sS4
X,y X s s RATYD 4lLsTe Al @ c WL 9 . (]
X

LS 41X (S X L) S b PR T o § % x s
Doxo xS N sl PKY fux " s s sxd o] DX xky ] §sx xS
Lo DX X e PRUSS ol X s I 1% T v s e
s v, s o Aes 0 vd A 0 kT Ay X, FddAss s T 9

LoX X x4 X 1 LT 474x {vnxsssx | ], XIx, xs« |1 x 71 . s L Lo

2 N TR T E R

s box o, :-|'|xv :x]:):s ,><|_s X STl L XD oIS s X
Lle s 1«41 s x 14 _ s P AT X3 x (T x f s o, 4l .
X,y X iss 4y 4.1 ¥ s 4 1A S L

: TaySachs Disease (TSD)

sty s, ] A T e e T e e R T
T x 4] . s X Cs. F4x { ., s s L = x « ., S
LLY X wa DX e e I L TGS s, f Y vy fisy ]S
Guzganglioside P10 Guz ganglioside : * " 45 ApA1S TR sl s
—_—— ” .
N-u:etylgula:tosumine-ﬂuIa:tose-glu:ose-ceramid LA N 1-n ¥ 4 L ¥Lxy 1 - S -] s e o o
I NANA (a sugarwith 9 carbons, T L L BT R A
Hexosaminidase A 1 very soluble in water and fat) -
galactose-glucose-ceramid i~ y B ): L s{ « 1% , L mx o s . ”
IJANA L1 x s Ed e XX . .o X ] X S s X X y's s
17 x « v S DX LW XX R L
F BTy b T L x s L L
T I A k'l\iﬂ'-x"-l-lvis’
_I_XCXC-le -|,: S L “X,,-IﬂS .:X'I”X
Crd o x @ x @4 X -Hexdsaminiddse A X 41«1 Y _¥+S |
.Guzganglioside v . + 4 ¢4~ A xx o ALlaxq LY
_I“>ZL N = x ., x 4"
{1 x” X 1OX oL X . Xy LoX
U, 48 ,x1 4170 &I 4x1 { Hexosaminidase A 1 © 7 «
5 F x ¢ x X L ] . X S F B b XL OXX(H-XE451dw X € X X 1 X X X
DX T x s o X T T st s ]

U s147d Ty xTSD4 .« 1 x
b s 14174 T v *:Sahdbff dis€ase
-~ % 1> 41 <+« LActivator deficiencyl disease
‘I .I X ” S

b4 3exady L s 4o Dx 1

GRS S T % LN B D TR RO L) | L P Y. T R N I
(rd47x.4x"  _ ¢Chéryredspatd ~ 1 % s7”

o4ty L 1s Y X 0% . {x?" X

.Y X ~,,-|'| , o XX qd Q“:XNV I

L1283 L 1Y X o X X

~
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TSBL F 1Ty X Zx.|‘-|xvs EeL4X S s | WX Xl x]sx s sz.|,,vaLJx\><
D R L Z-|‘.‘"J~‘_s 1s  xp ] x X _,_-|”yx_,,|_Z-|X3’1>XX,L-|IZ’XVX“V
5X'IVXLJX~ZI§9'Ir;~§$U5<§"Y—:;I3|]"(5'|x1f<2:74_'|~3 P4 "
s | X« 7 S o« "l S I Lo 1, x L s 1., s
LS~ Sxd o1 x|
1« -1, *x Fo « X FX . Lo, S T U T BRI B R bR
iAo x s o X L x X e e s X
r 11 X ] Hexosamihidase A™ Y s L. + 1 cPseudodefiegncy in ‘testing TSD
Coe ~ o~ L Pl x 1A - 1~ T 1 x4 x %
117ys Tx1*uvs Do X4 s sy e ol X xS
: G6PDdeficiency
pamaquine : s {1~ L _ L s 1 11P2Z0KL - SSTHIAX X Soa X s B R O
cx gL x bl Xl X p s BEHL K _TSky YL s s X, 08
Aot T ex s oox s 0 0 0 nx oI x4 X4 e L

G6PD ¢+ 1 ¢ " <« . T kL~ S LY
Fdd X TS 4 MNADPH ! » 4 « ¥ B8 dex4™* 0 7 x « s X GEPD S 1«

NADP* NADPH Tox

L

glu-6-P -» 2 -2 6-phosphate gluconate = ribuose-5-P = ribose-5-P
LoX X | < s + INADPHsx q!. 4xl ]:%
L O x ] s ox X Lo Tx 411 x LA 11 4

~ ~

T7% 001 s A A i Hae T I I L x A T x ] x

Lo X X 1 < s F s x4, x X N ;oA
9- Glu-Cys-Gly I N v“c" S LAY CXAdA X ¥y {C©
+ NADPH + H* — 2 g-Glu-Cys-Gly + NADP*
- Glu-Cys-Gly R IR §0%X T X s X, Dx
sOgdpesiopm o Redueedform 4w o 1% x 1 GEPB 4 S 4 1iX YST S B S
.G6PD L _
:Acute Itermittent Pophyria
1177 ¢ % ks X T4 xXxq s 11t = ox e
("1~ ¢ x¥ L+~ Chaploinsdffienicy s 7 3+ ¥ 7 x )
Pl x . xs x| oA A XS D xS Ps{ X X as XX
Pl x s X 1,7 1 R T T P G A T T L
.S 1 s N ! Foe X ¥4 s o g 4 box
L4 ddxdxs s . s
NI SN L ¥4 p ¥ _ «eytochrome P450 1T % } .« - FAL L 4T ox s
e X7 v hemes) X1 4 vsq Se x o x " 4s T 4.4 Lheme .44
L. SiL _,sShemet LX 11 1. BPGdeatimase +*41 ¢.” + 1 ~ ¥ X <45 s 4.

. . X " ALASs sydthetase
BPG . _ s 1x _"s Heme |s L

Glycine + succinyl CoA = ALA -2 PBG T)lerowmethylbilune = = Heme

ALA PBG
ALA- aminolevuiinic acid  synthetase deaminase C« . _ s.4.4deaminase~ . S " 1~
PBG - porphobllinogen Feedback inhibition x ¢ BRGtALA - X .~ *heme .
A N T .
CASx 14 x s o CooXYs LI Xl sHLHL s ox
B I B T S S U S B
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:X-I-IHY -XL'l X 'X_I

A
C6GC0GC0GE00 * Arinucleotidesrepeats « . S * 1. s * Lo 1Xd " {64sqx]x
CGGCGGCGGCGGCGE DX, OSTT . s o x X ST A A s DX T L x T Y X S L«
x,_'|v va,,y” L by Lx , ¢ 7s ,,>vv~Jx
SX 1.8 X XX ,S5 dd i, f 70 4 ]xSEIws”  IxisXYTs DIx ]
ST B O R O
.Simple Tandem RepedsTR
.Trinucleotide RepeaflNR
F 100 7 94%100% R "4 5+‘1Xv L 3
LXX s T x x4 4"
E e . . "
Eeo— 58% LJJ .‘I"X“VS (‘,,S 'VXAL ')vX
%40_ S L oX s 4. 1x 1x 14 s , L x oy o
g 2 un P
56-59 60-69 70-79 80-89 90-99 >100
Number of repeats in a premutation allele
X .S x:x.,%¢71s L s 47X v 1s 1 x 2 . Cox ]
CGG CGG CGG CGG CGG CGG mnino 2
CGGCGG CGG CGG AGG CGG  nnrraw
x gs s T X Lk Tex ¥4 04 40 Ix, e L, 0 0 03 A0 s
sy, | sx S | X 4. Cx ] s A S Y.a.slo s, , 1
Starting (template) strand _—_ _ _
DA (R1 [ R2 | R3 | CxLx. xx Txryr s oxs -
X LoX X X% X“A S , X sC~ =]
s . . .S <DNA polymerase
Replicating strand
detaches inappropriately
from template during
replication
Replicating strand slips
from its proper alignment
with the template strand,
by one repeat (R) length.
Mismatched R2 repeat
loops out.
Newly synthesized strand
contains an extra repeat R1__R2 R3S R4
. Hragile X syndrome  ~ 4Xs _s. ™ x
R O P2 SR SN B B SRR (SRS H D% N SR T P I
Fd s 04 x4 oY 4o xby 1]

3000 {1/ INKO®T ]
X pxx_Sx frdgitesit@ -~ 4 X4 3 Xx¥x 14 . T

(I:-IL”JIX ,,:X.I L“l/
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* Lo Aix36088B s L AL xw X s oA
X S X A @ x X ox , JFMRL: SpinIx X s1 " {x s T ys
Normal allele IIG[I]%:I . 5' UTRs L, X ¢ . X X ] . s s 14
Premutation allele = Lo €230~ 1 TCGGH:_~I¢ x.1s
Mutant dllele FY X PR S ‘|v XA x vCGW‘l 4 x X
>230 repeats Null 1 < jux: s S XX =ws €. x X
FY . XD e T O N X XdsC Tisx s TUA %S Ll L X T
ox o, x| = 40X RS x x oo x
s L ) X ‘I . , s X . ” -I L, | L, X R X .
s‘-|)“ X < I x < s " q . s . A « s { s
. Tox Xy L X X oos g o4 v
LS L] L LXe _1.Xx ¥,s0 s X Cox o, O
i . X i« {1 . o« 1 X 8% TEXxXX 1 77ss | 4 .
m RNAs L 4% _ S 4+ <+~ 1 "RNAL X xo v X
S T R T AR R R, B S v sy
E XY ., oS N MRNA =, ~s..xxsT s, 7x{ yss. ,, 7 ] X
Flo xS e, T KRx X Y o1
RNAS ., X i« T 1 x s X ¢ . X% ,=y§ $ I x & "
Dt s X1 s k4! x " v 4 A
s X7, s sx XyJUTRS s xX] 41 x 2 B oy DXX{, CNH ]
LS X, DX XL EBa X ]
.hyper—expansmn- x ”7¢01 Lo, .
N T, I SIAS 1% CGEARFYAAGG XX v sox v d 7« 4
s X 7., s N S T35 1§ L% S1w _UAd L Xw O] x 7
CGG CGG CGG cuvvranrassans CGG AGGCGG CGG CGG CGG CGG ... CGG
>24
:Fragile X Tremor/Atoxia Syndrom (EXTAS)
FA T sy s AA NI x4 d terhon)d 1A UL x4 (
XLX o« X gairxof function™ (1 + A 4~  ~ *2-4s 4 [ L 1 ¥ RNAY ¥ © X 45
T4 v €CGGeL, f s kX ¥x ¥ ARNA - s
:Myotonic Dystrophy
, SO Xox ] A y b A1 R R T RS PRIRGE T I &
Fd 71 rd ] , 10 , ok
promoter 5'UTR ORF 3'UTR MyOtOﬂin—serine-L Fhox 37 1 x s Ty s
S — threonine kinase
/ \ 1 x CTGs: ~ FNRiL_ ., * 1. 1. %X«
c 1
w:CTGCTGCTGCTGCTGere L9k X E X FUIRE L
A1 xl S X X X
1,40 1s ~x*X7 s T R
:TNRs 4~ x ~ ¢ 44 e s ]
X4 s 0y sl e s X1 INermal 5-30 174 s Xy
X < X - | X
.o ° o * LANticipation mildly affected  50-80
e XL q cdy > o 1. R x %
severely affected »>2000
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:Polyglutamine disorders: CAG expansions

roxo s X €4 Xx ” v CAGHL 1 xixy, ¢ Q8 Tex o Isxo ]
XX U1K DX, 4 o d1XI sS4 4L _.x"s Ix,87s
ST L L PO XA B T bl D e s X T s DX

:Huntington's disease

Fddx A R R U oR B A DT SN S P P SO | e A o 1 11 oW A PR
1 1 e L) 1 _4_1s PR XL s 4 T s X s P sS4 e X
promoter  5'UTR ORF 3UTR . ( Fodov oo |
1% exon yorox
— P41 1! . x - X 1
educed penetrance
range 36-39
«.CAGCAGCAGCAGCAG... S Ba
Gln Gln Gln GIn Gin normal range <35 fully penetrant range =40
Normal 9-35 (18-19) 80
affected (partial penetrance) 36-39 §
S 60—
affected (full penetrance), late onset 40-60 ;
affected (full penet ), early onset 60-121 40
L 1YL D P “
S s } } } . i ! : } ' ; |
~ 20 30 40 50 60 70 80 90 100 110 120
Number of CAG repeats
:Spinobulbar Muscular Diseag&ennedey's disease)
axd xS p g x oy L rdexdx s {7 X 4 4RSS x x4
Lo R - X 1JAndrogen Yeceptdr genext S O 41 T H4xx s Ty s
L~ X OO s 41, Xy » $ 0 b x s x 10 T s L x Yy X Tx o, o x i A
.New function *Gain of function s ¢ + s x4 «+ | | . s”
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