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iPSHIIEZERWNTOTMYY — LfRELFAEICHRITTOHE
(Late onset Pompe-iPSCs )
1. iPSHRRE LY ER . MR HRE A~ D 51k —Pompe %&. Fabry f& Tay— Sacks¥&

2. MeL=b &, MMz AV CGEEEFRE—ZMNEERTF AR

1) AT a—(Z X HHRaAA RS RE—miEMAE. O FiE
2) B EGEFRROTFARICRDAEDRDBRE

iPS Cells from Late Onset Type of Pompe Disease and
Treatment by Myezyme

R RFPSHIAEIAA YA LICESERAEL-
Bl REICEY ., BRBELTWAYT Y o—FUIEERIC
B, SRIEMEETFREICRITCTHEEZRITS,
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NADPH oxidase ;E {4+

a Inactive b Active
NOXI/NOXZ 7 2phox ROXT/NOXZ

Rac-GTP PI(3,4)P,, PA

RBOK

p400hox

I R105K OPCA motit

PI(3)P

2
Nature Reviews | Drug Discovery
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| Blood (AAB LU L

| NADPH oxidase i (—) | DHR-123

lgpsl/pzzééﬁ(—) ’ lgp91/p22%ﬁ(+)] 7D5 mAb

[ mosaic ] 1No mosanc‘ lp67%ﬁl 1 p40%iﬁ. FACS

Sequence
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1) NIH: National Institutes of Health
N Engl J Med 363(27):2600-2610,2010
2) H26% A3

67KD »
47KD

PMN Becell B cell‘ X-CGD P67- PtMY PtKW  PtTS
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Sequence analysis of the p47-phox cDNA

Control

Pt. KW

Pt. HS

i ‘:. 1
§ CAGCACTATGTGTACATG 3
z AN
H i
i :;X
i S
; §
-
5 GCAG TGIT B
EFRE
H i.’ {
5 cyaqc;&crni}:gr/\c.\rerr 3

NCF2 - neutrophil cytosolic factor 2

13 sequence(s) found in your query.

Sequence ing Status
Sequence Sequence Query Mapped Containing Unread Mapping # of Mutations
# Sequence Title Type tength Region Nucleotide Status Found
01 1894WMO01~NCF2E2 Gene 298 1-298 0 OK 8
02 1894WM001~-NCF2E3 Gene 245 1-245 0 OK a
03 1894WMO01-NCF2E4 Gene 257 1-257 ] OK o
04 1894WM001~-NCF2ES Gene 322 1-322 0 QK a
05 1894WMO001-NCF2E6 Gene 254 1-254 o OK 1
06 1894WMO01~-NCF2E7 Gene 225 1-225 o OK Q
07 1894WMO001-NCF2EB Gene 187 1-187 o OK 0
08 1894WM001-NCF2E9-10 Gene 560 1-560 0 OK a
09 1894WMO01-NCF2ELL Gene 237 1-237 Q OK 1
10 1894WM0D01-NCF2E12 Gene 150 1-150 0 OK o
1 189"“’”"011;”“2513' Gene 531 1-531 0 oK a
12 1894WMO001-NCF2ELS Gene 330 1-330 0 OK 0
13 1894WM001~-NCF2E16a Gene 245 1-245 0 OK a i
Browse with Known Mutations | Data Download
Nucleotide change Amino acid change Known Variation Features Effect
Predicior |
on/intron | Genotype HOVS Hevs ey
Type Query  Reference nomenclature Type nomenclature Mutation dbSNP | Pfam Structure UniProt SIFT
Exon S NA Substitution | G/A A c.542A>G | Missense | p.Lys181Arg | Unknown | 2274064 | NA | Surface NA  Tolerated
925 ¢
Intron NA Substitution | G/A G ;.IG>; - - { Unknown | 2296164 | NA NA NA NA
i
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NCF1

station & e L Quem Reference T voe Jimin agd change Fngwn Variation, Features
Start End iStrand | Stat | End Type Query | Reference WGVS nomendiature: Type HGVS nmmdi{u{_f_ Mutation | dbStp Plam 3D Structuie " UniProt

1 1894WMOD1-NCF1E2_ | 81 81 ! plus * 3305 | 3306 = Exon2 Deletion : Deletion GT €73 _74deiGT Frameshift = p.Tyr26HisfsX25 | Known Unknown PION787 Buried | NA
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20090Y001

2009KNOOT
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Pseudo

(NCF1B) i
o - A A T A G @

Phosphoinositide-binding properties of PX domains

p47PX

. wWT . R42Q . RooL

Ptdins{3}P
Ptdins{4}P
Pidins{5}P
Ptdins(3,4)P,
PtdIns(3,5)P,
Ptdins(4,5)Pa
PtdIns(3,4,6)P5

p4oPX

- WT - R57Q - GRP1-PH

Pidins(3}P 6800 e =
Ptdins{4)P
Ptdins(5)P
Ptdins(3,4)Py
Pidins{3,5)P,
Pidins{4,5)P,
Ptdins(3,4,5)P5

S 9 e
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Lipid-binding sites in the p47phox PX domain
Sqmimoto H.,EEBS Jqprnal 275 (2008) 3249-3277.

Binding site for
PA and PS

Binding site for

/ - uj
€= pazphox px

Fig. 12. Lipid-binding sites in the p47°"® PX domain. Residues in
the phosphoinositide-binding and second anion-binding pockets are
shown in blue. The sulfates bound in the two pockets (in a crystal
of the p47P" PX domain [145]) are colored magenta. The figure
was drawn using pymoL software (http://www.pymol.org) and the
Protein Data Bank coordinates 107K.

\

EERED

4680$T 558A>G 621G>A 765C>A 825C>T 849,
¢ e

BA®Dp47 def. FBEHDNCFIE
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FRK TONCF1ZEE

& Missense
4 Nonsense
B Deletion
[ Insertion
% Splice site

PlL{3,4)P2
PLE-4 P22 PRR
hoesin

1) NIH: National Institutes of Health
N Engl J Med 363(27):2600-2610,2010
2) H26%E &K
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1. BRIZEITE168BDpa7-phoxRiBE M AFIEEEEDELT
BBIZ DWW TEREIL .
2. Del GTEEMN 7R L. William STHRZLILARELGGT/GREMNH>
=fEFIA 1Bl THoT=,
3. MissenseZ B TIL269G>A. Argd0HisH 244 £295G>A, Glyg9SerhHi
%Tiof:o

4. FREEDORELATETWVELEFIASL THoT=,
5. BARTIIpa7-CGDEEMNRKICEHARTH/4THY . BEHEE S
F(FHoZFYSEB=HICH, FUFHGEGTFRENDETH S,

6. NCF1IZ[EmRNAIZEEEN TLV=Y, PseudogeneM2/@HY . true
genebDEENexonTIEXIBEHULMNEL ZEDRIEMNEELL. Gene
scan*®MLPAKL(IZ LB pseudogene D cross over DFERTE NN ETH
%,

AlSg  Arthurl -AlY-AlY. Arhurl AluSq  AluSx-AlSgAlSp-AluSe  AlSq
@317y E93bp (317 bp) 1 (1027 bg) 4 (317 bp)
Rt e === - <=
AN - NN [ SN

B 7 4 BN [ Vs Q !
YA R oo Sy oy SeoA N
! ) ! | | } ! i | { i )
& % & & 2 2
= % 100kb Z 5 % 2
NCFIB NCF1 NCFIC

These duplicons share a 106-kb sequence with >99.5% similarities spanning from -45 kb
at 5'-end to +46 kb at 3’-end regarding the NCF1/NCF1W coding region. NCF1 and NCF1B
duplicons share an additional 3’-flanking sequence until +82 kb.

The transposons at the boundaries of these duplicons are indicated

Brunson et al. BMC Genetics 2010, 11:13
http://www.biomedcentral.com/1471-2156/1%/13
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Exon 1 2 3 4 5 8 7 8 8 1011
- r o r o r [0 D
intron Size (kB) 3.2 17 04 1.4 2.0 05 15 2.2 0.5 0.3
Alu - | ]~ et B b B
L1 - —~ -
L2 = -
MIR et g P —
LTR —
Chi T FR ) T N T | vioy
P-42
- L-24
- L4A
L-27
L-HDLA
I 19

Functional gene

Intermediate cases

Dead pseudogene

(2)

(d)

(&)

@

A processed
pseudogene
that is not
el disabled and
T has no
% A duplicated promoler
pseudogene
with @ truncated
— transcript
A pseudogene with a transcript A pseudogene, the decayed A pseudogene with a transcript that
that can form an RNA-RNA DNA of which contributes to can form a chimera with mRNAs from
duplex with mRNAs from its part(s} of a new ncRNA gene 2 functional gene
parental gene (e.g. a NOS (e.g. XIST gene}
pseudogene)
Key:
. Mutations disrupting
| Promoter Ij Exon  [ZEE Pseudo-exon CTTITTTRNA 4 protein coding

20

TRENDS in Genotics

— 116 —




Location of oligonucleotide primers used for
allele-specific amplification of NCF-1.

cst GTGT-GT
s —
GTGT-R
4.....
GTGT 4R3 cDNA-1
— < <4
i1-3'F 2RB2
....’ ‘--"

Blood. 2001;97:305-341)

MLPAT O—TJ D& &

Target Sequence

* Left Probe Oligonucleotide(LPO)&Right Probe Oligonucleotide (RPO) THERX
Ehd,

* Stuffer sequence: RIFHTHDEFUSN DEF, f-72L. hR2LTO—T T

FBFLELETIEAL,

Left Hybridizing Sequence (LHS) :LPODA—4"y FEEFI SR EEEC S

Right Hybridizing Sequence (RHS) :RPODA—4" NER FI EREEC 51 ,

Forward PCR primer(GGGTTCCCTAAGGGTTGGA): LPOM 5’ K i

Reverse PCR Primer (TCTAGATTGGATCTTGCTGGCAC): RPOD3 K ik

22
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23
MLPAEIZ K HNCF1ER T
Biochimica et BlOphysnca Acta 1832 (2013 ) 1662-1672
Allele 1 Pseudogene .
] Pééudo’ggné,
Allele 1 p%e@dgég;,e o Pseudogene
Allele 2 G P ﬁéeudégeng
Allele 1
bseudqgene
Allala 1 i’;é;dagehe
Allela 2 | . 'Pséuépgeng 24
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MLPA results for healthy donors.

Control number DNA number nmea 1 Exon2
1 255
2 1133
3 2403
4 2421
5 2551
6 2822
7 2622
& 2637
g 2997

16 3075

11 3107

12 3193

13 3407

14 3682

15 3734

16 4007

17 4472

18 4664

19 4893

20 4902

21 5116

2 5304

3 5335

24 5456

25 5498

26 5717

27 5822

i3 5911

Pl 6828

30 7027

31 7089

32 7273

33 7367

34 7711

35 7903

36 8019

37 8033

38 8082

39 8118

40 121

41 8289

42 8480

43 8498

44 8578

45 8692

46 8757

47 8769

48 9428

49 9498

AT

Crossover types in all studied CGD-NCF! patients with homozygous AGT mutation (patients 1-53) and

Tpatients 5461 ).

Patient number Famsty number DNA number Intron 1 Exon 2

1 1 361
2 2 2185
3 3 1462
4 4 447
5 5 494
6 6 880
7 7 1941
8 8 2333
9 g 1626
10 10 2162
11 10 2167
12 1 a1
13 12 498
14 12 131
15 13 289
16 13 101
17 14 140
18 14 19
19 15 2016
20 15 2015
21 16 1482
22 17 2364
23 17 2631
24 7 2663
25 18 1434
26 12 2335
7 19 2336
28 20 2430
29 20 2431
30 21 1611
31 2 1348
32 22 986
33 23 1615
34 23 1570
35 24 2405
36 25 2283
37 26 2025
38 z 788
39 28 141
40 29 1018
41 30 1507
42 30 1642

Exon4

Exon 6

Exon?

lacron 10
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[rassover types in all studied CGD-NCF? patients with homozygous AGT mutation (patients 1-53} and compound heterazygous AGT mutations (patients 54-61),

Patient pumber Family number DOHA number Intron 10
42 30 1642 O ) 64 122
43 31 1560 S 085
44 31 1555 00 L1 a0 Jhos s
45 32 2166 066
46 32 2199
7 33 1653
48 34 2075
49 34 2078
50 35 499
51 38 133
52 35 114
53 37 1868
54 38 00
55 39 1004
56 39 1363
57 39 585
58 40 1476
59 40 1475
60 41 1907
61 42 881
62 43 1622

27
71 s o 150
Normal : CAC TAT‘G{%'TJ\C ATGTIC - » « » « GAG YTC CAT
‘His Tyt Val Tyr Mol Phe Glu Phe His
Mutant : CAC TAT GTA CAT GTTCCT = » - » - GTT CCATAA
His. Tyr Val His Val Pro Val Pro TER
e intron 4**1&:&
GATTTCCCCCAGGTACATGTTCCTG
” A s
L3 . T
s H A
A 1) i
i : P
i H { 2R
==. 4 I
* .
- SR, O
| ———— 28
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2010IR001 vs 2008002
p47,p67 western(ifl & Hlow)

p67

1 min Cont PtL pt2

7 8 9

S

% BARET 2011/03/24

29
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