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C3 2.71u M C3 6.7y M C3 14.5u M
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tHey 42.2p M tHcy 131p M tHcy 5Su M
VB12 81pg/mL VB12 VB12 597pg/mL
C3/C2 C3 C3/C2 C3 C3/C2
8S ( 3.6puM) ( 0.22) ( 3.6puM) ( 0.22) ( 3.6 M) ( 0.25)
4.88 0.23 4.84 0.22 4.79 0.23
2.58 0.23 3.01 0.22
MMA tHey MMA tHey MMA
( 1.0um | C 5.0uM | ( 1.0uM ( 5.0u M) ( 1.0u M)
6.7 5.5 11.0
5.2 33.6
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TILE= /NI BEREE 1
HS55h—RME 1
BIERIYNFI VAR £V 5t RIEFE/BEEITVRZ 1
=R RRIBAE 1
A—=F N OV T RIE 1

st 62

4

- *not detected

7%
* - detected only
hetero mutation
17%

-~ detected
mutations at
unexpected gene
3%

- - detected
mutations at
corresponding
gene
73%

* 56/60=93.3%

4. 2015

2016

12 22 102
JaSMIN
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20164EE (2016/4/1-2016/12/22)

102%E 451

(2024/1/ALRTITHAE D RBLED)

10
o 1 .
& el -
A o

\/%2’0& G R, @’@;ﬂ@ o
5. 2016
2
2. 2016

-1m 10 case
1-6m 26 case
6m-12m 12 case
1y- 10 case
2y- 8 case
3y- 6 case
4y- 3 case
Sy- 1 case
6y-10y 6 case
10y-20y 10 case
20y- 10 case

R R E B

R AE Bl e 2K
(~2016.12.22)

JnEA B aE

17

w275 mEE

12

A—F Oy TRE

VLCAD R85

H 59— MfE

AFILwOVEEME

AFILZARZ LT U REE

MCADZX 18 fE

CPT2R B

SRV MmfE1R

AL )L B I fiE 1 Y

EEMIN=_FoORZE

CPS1RIBSE

TLFINALRELS—F RIBE

REVAFURIE

— BB AF A = M DFEL

OTCRiESE

TFILE= /NI RE

e i LT LR COR (U o o B 3 T 1 R R T Y- R by

CPTIREE

il

102

- *not detected

14%

- »detected only
hetero mutation
3%

* 30/36=83.3%

- - detected
mutations at
corresponding
gene
83%

6. 2016
- genotype-phenotype
corelation
1 3

3. genotype-phenotype corelation

Age Clinical e
No. (at the Tentative \dentified Allele Allele

N y . Gene
consulting) | Diagnosis

55 5m PA (Under jon) N
48 2m PA n.d. n.d. n.d.

49 m PA PCCA G497R n.d.

14 m PA PCCB T4281 Y435C
16 2m PA PCCB Y435C Y435C
20 m PA PCCB Y435C Y435C
21 m PA PCCB Y435C Y435C
38 2m PA PCCB C365Y Y435C
39 m PA PCCB Y435C Y435C
47 m PA PCCB T4281 Y435C
50 m PA PCCB Y435C Y435C
56 8m PA PCCB Y435C R499*
61 5m PA PCCB T428| Y435C

2 Ty3m MMA MUT VS2+5G>A C.1864_1865insA

7 day25 MMA MUT R369H L494*

9 m MMA MUT R369H G648D
22 m MMA MUT IVS2+5G>A R727*
26 day17 MMA MUT IVS2+5G>A R727*
28 day29 MMA MUT E117% R581*
34 2m MMA MUT G426R R581*
37 1yOm MMA MUT _|c.1180_1181insGTCA n.d.

44 1yOm MMA MUT N120K R581*
46 1yOm MMA MUT Q35* IVS2+5 G>A
(PA) NBS
PCCB Y435C
Y435C

genotype-phenotype correlation
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NBS 1
3880

DNA
DNA

NBS
genotype-phenotype correlation

1) Akagawa S, Fukao T, Akagawa Y, Sasai H,
Kohdera U, Kino M, Shigematsu Y, Aoyama Y,
Kaneko K. Japanese Male Siblings with
2-Methyl-3-Hydroxybutyryl-CoA Dehydrogenase
(HSD10 Without
Neurological Regression. JIMD Rep. Jun 16,
2016

2) Erdol S, Ture M, Yakut T, Saglam H, Sasai
H, Elsayed A, Otsuka H, Fukao T. A Turkish
Patient With Succinyl-CoA:3-Oxoacid CoA

Transferase Deficiency Mimicking Diabetic

Deficiency Disease)

Ketoacidosis. Journal of Inborn Errors of
Metabolism & Screening. Vol .4 Jun 3, 2016 DOI:
10.1177/2326409816651281

3) Otsuka H, Sasai H, Aoyama Y, Elsayed A,
Vassiliki K, Martin L, Oliver JS, Fukao T. Exon
10 skipping caused by a novel mutation
(c-949G>A)

enhancer site in ACATI gene. Mol Med Reports.

located in an exonic splice
2016 in press

4) Abdelkreem E, Otsuka H, Sasai H, Aoyama Y,

Hori T, Mohamed A,
Beta-Ketothiolase

Shaimaa M, Fukao T.

Deficiency:  Resolving
Challenges in Diagnosis. Journal of Inborn
Errors of Metabolism & Screening . Vol 4, 2016
DOI: 10.1177/2326409816636644

5)

MTHFD1 pp.276-282

(36)
, 2016

1) Sasai H, Otsuka H, Fujiki R, Ohara O,
Nakajima Y, Ito T, Kobayashi M, Tajima G,
Sakamoto 0, Matsumoto S, Nakamura K, Hamazaki
Fukao T:
study for target

T, Kobayashi H, Hasegawa Y,
Japan-wide gene panel
metabolic diseases in newborn mass screening
using tandem mass spectrometry. Annual
Symposium of the Society for the Study of
Inborn Errors of Metabolism, 6-9 September,

Rome, 2016
2)

58 10
2016

27-29
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LC-MS/MS

second-tier test

IDL

NBS

2015

NBS ) (1-1)

27
(1-2)
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¢)

®

4

LC-MS/MS

LC-MS/MS

a-1

1-2)

¢)

NBS

Web
Web
LC-MS/MS cv
€))
1
3
VLCAD MCAD
S1)
4
CPT1 CPT2
52,2)
1.
VLCAD Cl14:1 0.4u M
C14:1>C10 Cl4:1>12 Cl14:1>C14
MCAD C8 0.3y M C8/C10 1
CPT1 C0/(C16+C18) 100 CO 80u M
CPT2 (C16+C18:1)/C2 0.62 Cl6 3.0u M
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4

0.05
2.
0.1 0.05
C3 C3/C2 0~0.61% 6 22
C5 0~0.26% 10 18
C5-DC 0~0.24% 3 16
Leu 0~0.23% - 9
C3
C3/C2 3
3
1 LC-MS/MS
B12 C3
C3/C2
C3/Met Met
3.
c3 |c3sc2lc3/Metl Met
uM HM HM uM
35 | 025 | 025 | 80 1.0 5.0
9.27
cblC 10.30 | 1.10 | 1.60 | 6.40 59.7 34.8
15.01 | 1.10 | 0.46 | 3250 | 44.4 17.0
cbID 4.79 | 023 | 0.21 | 23.00 11.0 (-)
B12 3.59 | 021 |0.34 | 1065 6.7 5.5
214 | 0.45 | 0.35 | 6.12 5.5 11.8
253 | 023 |0.28 | 9.00 (-) (-)
MTHFR 062 | 0.13 | 0.13 | 4.98 0.5 49.2
0.45 | 0.05 | 0.07 | 6.63 0.8 10.6
3 ( y 077 | 0.09 | 017 | 4.61 1.3 10.4
( y 053 | 009 | 0.08 [ 6.7 0.7 28.7
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[ LC-MS/MS analysis ]
LC column : Imtakt Scherzo SS-C18
mobile phase : [A] 0.5% Formic acid
[B] (0.5M NH,-Formate & 0.5M NH,OH)/MeOH (1:9)
MRM mode : negative ion mode for 4.3 min — positive ion mode
flow rate : 0.5ml/min
analysis time : 15 min

(negative ion mode) (positive ion mode)
’ control newborn DBS ‘
d;-MMA
3.0e4 | d,-Hey

2

L 2.0e4

.b 3-hydroxypropionic acid

&

2

=

lactic acid (
1.0e4 ‘
\ succmlc acid | l/I-Icy

4.0 50 6.0
retentlon time (min)

LC-MS/MS
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J. Mass Spectrom. Soc.
Jpn  64(4);1-5,2016.
2) CPT2

52: 12-15 2016
3)

27(1) 2017

4) Tajima G, Hara K, Tsumura M, Kagawa R, Okada
S, Sakura N, Hata I, Shigematsu Y, Kobayashi
M: Screening of MCAD deficiency in Japan:
16years® experience of enzymatic and

genetic evaluation. Mol Genet Metab.
119:322-328, 2016.

5) Deswal S, Bijarnia-Mahay S, Manocha V, Hara
K, Shigematsu Y, Saxena R, Verma IC:
Primary carnitine deficiency - A rare
treatable cause of cardiomyopathy and
massive hepatomegaly. Indian J Pediatr.

2016 Sep 1. [Epub ahead of print]

- 47

6) Akagawa S, Fukao T, Akagawa Y, Sasai H,
Kohdera U, Kino M, Shigematsu Y, Aoyama VY,
Kaneko K: Japanese male siblings with
2-methyl-3-hydroxybutyryl-CoA
dehydrogenase deficiency (HSD10 Disease)
without neurological regression. JIMD Rep.
2016 Jun 16. [Epub ahead of print]

7) Gupta D, Bijarnia-Mahay S, Kohli S, Saxena
R, Puri RD, Shigematsu Y, Yamaguchi S,
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R, Verma IC: Seventeen Novel Mutations in
PCCA and PCCB Genes in Indian Propionic
Acidemia Patients, and Their Outcomes.
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2016.
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120(9);1371-1374, 2016.
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LC-MS/MS
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28

27
27
NBS T™MS
™S
76 71
18
NBS
@
NBS 41 37
90.2
NBS 29,207
2.97% 962 0.098%
2,376 0.242 3,338
Web 0.339 PPV 17.9
1
1,2) 3 27
NBS TMS T™MS
@
T™MS 38 36 95%
983,765
NBS ™S 27
3,064 0.31% 169 0.017%
251 0.026 420
0.043 71
1 13,856
2 2
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0.09%

42

0.008

®
™S

™S

26

3

36

0.004

1 109,307

26 27

0.31

Web

26 27

0.35

27

27

898
0.004%
78
9
3 3
1)
27
26 76 , 25(1)
71 57-66 2015.
2)
Web
27
TMS
,72-74,2016.
3) 26
T™MS
27
,67-71,2016.
TMS
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2.0%

1.0% 0.0%

0.0%

0.1% 02% 0.3% 04%

R —
nERImE L AR
RIZBA A = AR
. HS5 T b—Z MfE l
B 9>7res |
E— - I
27
1 27
PPV
983,765] 12,845 458 1,201 1,662 458 1.306% 2,148 27.56%
983,765 8,921 276 688 967 44 0.907%J0.0ZB%I}.O?O%B.O%% 22,358J 4.55%
983,765 3,486 28 197 225 15 0.354% I] 0.020%"] 0.023% 65,584 L 6.67%
983,765 3,955 200 290 490 79 0.402% 12,453 16/12%
983,765| 29,207 962 2,376 3,338 596 2.969% 098%39% 1,651| 17.86%
0.08% 0.06% 004% 0.02% 0.00% 0.000% 0.005% 0.010% 0.015%
TR REE | 11
L A—=T IOy T R 12 HlFRR R
Rif0LE RE LRI 7— 1
RELIFURE | B EEmiE
b LU g 2 mm 38 fEie o
TILFZANSERE
I e R . 20
AFIL O EEE
T B R ME | |

AFIL ORI TV R
EEOFD AFIL T L 2L BE
EEDILAFLS—ERIBE

TR EERGE [ &
MCADZR I8/
VLCADRABIE
ZIREERIBA
CPT1/TABTE

27
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2 27
Phe 13877| 54778 152| 11| 33| 44| 11 Jooasw| 0.001%[f ojoosu| 0.004%
Leutlle | 34371| 59432 304| 6| 3| o 2| olosis| 0.0014| 0.000%| 0001%
Met 67.23| 16050 58| 3| 32| 35| 1 0006w 0.000%[l oloosu| 0.004%
cit 75.85 26450 8
8| 3| 20| 23 0.008%( 0.000%| 0.002%| 0.002%
cit 79.07| 259.40 0 1
cs 379| 804 20
683| 15| 44| 59 0.069% | 0.002%| 0.004%| 0.006%
ca/c2 024 026 9 109,307( h5.25%
c5 oes| 476| 737| 18| 5| 23|  a|l007su| 0.0026] 0.001%| 0002 9s3765[[|  435%
098] 198 7| 4 25001 412%
C5-OH 0.90 101 18] 79| of  off 00104 o0.002%| 0008% 0010% -|-
0.90 of o -|-
C5-DC 0o28| 100| 4s7| 6| 11| 17 1[:0.0 0% 0.001%(| 0.001%| 0.0025| 983 765(|  5.88%
MCAD cs 020| oa9| 88| 19| 7| 26| 5[ 0.0094| |0.002%(| 0001%| 0.003%| 1967538 1b.23%
VLCAD c14:1 035 o76| 335 63 13| 76| 9| 0b3au| 0006w||0.001%| 0.008% 109307 | 11.84%
C16-OH 00o| oo07| 28] 5| 1| 6| of o.0034| 0001%| 0000%| 0.001% -|-
CPTL wewcs | 7682 o1e7| 11| 2| 3| 5| 0] o00ows| 0.0004| 0.000% 0001% -|-
s | 983,765 | s064] 160 251| 420] 71| o314 0.017%| 0026| 00435 13856| 1690
0.08% 0.06% 0.04% 0.02% 0.00% 0.000%  0.001%  0.002%  0.003%
ARLE
B
prizro—enae [ o i
R
JILE)L BEARAE T I 0
CPT2RIBIE |2
CACTRIBIE 1
77»:};%3)11#5#?
(2BEL-F RED
HFARREEH
3 27
3 27
PPV
cit 53.00 s8] 4| 17| 21| 3]l oooss]lo.000%|F0.0024] 0.0026] 327,022 aa20d
B- C5-OH 0.87 16 1 4 5 0f- - - - -|-
cs 029 e8] 17| 1| 18] ofl o007 0.002%] 0.000%| 0.002%
CPT-2 ciescisnsce | oeo| 053] 20| 13| 1] 14| 2| o002 0.001%] 0.000%| 0.001%
cACT ci6 I Y ) Y Y A I - - -
co 8.41 76| 1| 19| 20 3[0.076% o.oomlo.ooz% 0.002%
2015 | 083,765 | sss| as| 42| 78] 9| ooou| co04s| 0008 00088 100307 1154




2014 (76)
m 2015 (71)

RRBREH

25

20

(2014 2015

2014 (0.35%)
W 2015 (0.31%)

BiRmE

0.10%

0.08% -

0.06% -

0.04% -

0.02% -

0.00% -
/,
o4
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Web

™S

Web

™S

™S

Web

1

™S

™S

™S

40

™S

™S

™S

Web

Web

1

™S
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T™MS ™S

normalized

IQR, NIQR Z
2) Web
NIQR TMS
Z
Z
Z Z
Z
Z NIQR
Web
1
Z Z NBS
TMS
Z Z
Z
Z
Z SD
2
T™S 5 1
Web
27
3
,72-74,2016.
2) — _ ]
T™S 2 2010, 1 2-9
Web
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28

LC-MS/MS
MMA 3- 3MCG
3- CoA MCCD
LC-MS/MS NBS
MMA CoA B12
VB12
3MCG  C5-OH
C5-0H MCCD
C5-0H 3MCG C5-OH
MCCD C5-OH 3NCG
1
Scherzo SS-C18 (Imtakt) LC-MS/MS
! MMA 3MCG
LC-MS/MS LC-MS/MS
NBS MMA 1 2-4
3- 3MCG MMA
2015 4 2016 12 C3 C3/C2
/
12
MMA
2008-2016 MMA
/ 1
3- 2 2 2
(MCCD) B12 VB12
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VB12

C3 (3/C2
MMA C3
3 3
2 3MCG
2008 2016 12 C5-0H
MCCD 3
3MCG 100
C5-0H 1.00nmol/mL
MCCD 1
3MCG 0.10nmol/mL
MCCD
4 4 MCCD
2 3MCG
C5-0H 5
3MCG C5-0H
MMA
VB12 3MCG
C5-0H
C5-0H
MCCD C5-0H
3MCG C5-0H
MCCD
C5-OH 3MCG

NBS

LC-MS/MS
27

, 75-78,2016.

1) Second tier test for isovaleric acidemia
using LC-MS/MS in Tokyo, Japan. Society for
the Study of Inborn Errors of Metabolism
Annual  Symposium 2016, Rome, Italy,
2016/9/6-9.
2) LC-MS/MS
58
, , 2016/10/27-29.
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a) b)3-
MMA MMA m/z117.1>73 3MCG 3MCG m/z158.3>83.3
® AFLTOVERME/JOE A BMELSEHON TCERROEA 8B UICEREL d3-MMA m/z120.1>76 d2-3MCG m/z160.3>83.3
7o =34 (B Hl1-12) o e
® JAF )L O ERINE DEE WIS B (AEFIL-5) MMA Pt: MMA 506.07
. . . C3  64.46 3MCG 7.75
o HHEHREEETET HERERLLIRERADIL, c3&C3/C2OEBRFEEED ; N
=205 (FEH6, 7) U ‘
® MCCDERBEENF=34) (FEf8-10) ‘ \
\
® MCCOIRRZE LS MENI-1{] (FEfl11) \ )
® C5-OHBEQROREDER . SFRHMCCOEZHTS NIz (FEHI12,13) s
® C5-OHEEAEBILEL TEZH N BLN TULELLHI(ERF14) “ MCCD Pt: C5-OH 71.50 0
[ ‘ MMA IS (d3-MMA) 3MCG 418 \
I : ‘
1
| | \\‘
‘ “ | [ 3mca Is (d2-3MCG)
\‘\ ‘ Baby: C5-0H 1.60 | | 4
| 3MCG 0.07 \!
! i Normal control:C5-OH 0.20
- s e ¢ T o i
LC-MS/MS
2 C3 (C3/C2 3
HERMD B/igMm B FiE 51 c3 a MMA '
£S e 2 /C2 Urine MMA
R o . Ca/met VA P /2 Ca/met $E (wﬁﬁﬁfﬁ/aﬁ%) (nmol/mL) (nmol/mL)
121.0 1.39 343.3
Qnigls 270 0.14 008  N/D0OS3  — - - E% (9years)
2
1 3.91 0.26 0.16 N/D 0.76 0.11 0.03 (13years) 64.46 0.97 506.1
2 412 0.27 0.16 N/D 1.66 0.19 0.04 . 3 ) 2.3 114 92.7
3 6.10 030 0.23 N/D 133 0.17 0.04 ( yiars
4 4.18 0.26 0.20 N/D 1.79 0.19 0.09 _— (4years) 14.6 0.53 45.8 (T
. N/D . . .
5 3.81 0.25 0.18 / 2.57 0.18 0.10 5 513 0.84 386
6 463 0.28 0.19 N/D 2.66 021 0.12 (Lyears)
7 437 0.28 0.12 N/D 2.29 0.15 0.07 (da\fll) 49.95 4.24 506.2
8 4.66 0.26 0.20 N/D 2.23 0.21 0.08 7
16.85 1.44 891.6
9 3.82 0.27 0.19 441 412 0.26 0.14 (day 8)
10 5.08 0.32 0.29 N/D 6.46 0.25 0.33 i T TT T T mT oo mm oo mo o T oo 1
1 374 026 034 175 72 034 018 Pt ! Cut off value: C3 3.6 nmol/mL, C3/C2 0.25, C3/Met 0.25 |
1
12 5.44 025 0.23 N/D 6.03 093 0.22 , MMA 3.0 nmol/mL '
Urine MMA + + - 600 80.0
Urine homocystine + + -
Plasma homocysteine + + —_
12.00 045 70.0 %l
/ 500 S
8.00 2 0.40 3
— AN 600 &
-1 7.00 v L 0.35 %
/ —
E S ) 5 || T w0 =
3 6.00 7 0.30 s E 500
E e [/ Sz :
5.00 0.25
£ — /7 Ol £ 200 400 g
-~ / o - c
4.00 ‘ 0.20 < -
< ~ /’ 2 E (vl
= S~ 4 %) = 300 O
S 4 A
E‘ 3.00 Som_ 7 015 Q) 200
() S=~
Q 200 - 0.10 20.0
s
1.00 0.05 100
10.0
0.00 0.00 e VIMA C3 ===NH3
5 22 30 46 57 76
Vitamin B12 (180-914pg/mL) <50 Exit 0 00
2013/11/08 2013/11/15 20131206 2013/12/11 2014/02/14 2014/07/09 2016/10/3
Plasma Met (18.9-40.3nmol/mL) 39.3 13-4
2 Vitamin B12 3 2

9
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y C5-OH co 3MCG 80 8.0
R (nmol/mL) (nmol/mL) (nmol/mL) R
Controls - 022 a5 70 7.0
(n=18) " i : N/-0.07 —e—C5-OH DBS C5-OH serum —e—3MCG
60 6.0
8 2 10.38 6.36 3.13
-
9 it 877 16.77 459 ~ %0 o |0 E
£ . =
10 & 1.05 16.40 0.09 5 40 40 E
IS —
c (G}
11 REE 1.09 23.48 0.28 =30 30 9
5 : :
T [a2]
12 R E® 10.34 4.70 0.07 9 2 20
B BEE 24.63 3.97 10.38 10 10
13 R: E® 5.62 8.28 0.05
0 0.0
7 1 14 18 03 06 09 1.3 1.6 20
2. BEE 24.55 5.98 7.75
B Fip
14 CS-OH S B A 1.05 13.00 0.05
R ~ 4 NCCD 8

Cut off value: C5-OH 1.00 nmol/mL, CO 8.00 nmol/mL

3MCG 0.10 nmol/mL  mean+4SD
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NPO

Proficiency Test

Quality Control Test

PT
QC
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19 AA/AC21
4
/ /2 2 /10
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2 PT
PT
PT 19
PT 2 TSH 17-OHP
5 5 4 13
PT 15
QC
QC 5  10M/L FC  20M/L AC 1M7L
AC 005 AC  05M/L 3
0.05}M
QC 5 16
QC 4
PT  QC
2 PT
QC
PT QC
NPO
2014 NPO NBS
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AOGENTHETH S EERSE U

.+ A SEEBIBAESH S U\ k #dDallelic exclusion

DI, kHERHE (Ck) HREE
DNAA 5§10 HENIBRICE USERIRDNA

. BifaDME - BIBIC KD WBENT BE

UTHFHEY 37, #EBBROY—H—&
UTHIMTTEE

© RS, FERIBEMCH I Ss]KRECSER

SEERIF L. XLABE DBHIIRIBED Y R
2OU—ZVIHARTHI I EERE L

mEpmmmisnTLe ST BIGIH (FACS), 1gGAM
BRBIEMT). REMBBCET) .
EOLERENGETS  MEFOR(CADN, BEME D R
o BEELRETD)
SHORETOT U URAHE
SBROEY BRAERENOBMABRAOTE T, k. DEODBRE. B
PESERDTS
BB INRRER. BEMBEEYS— AR

Morinishi ¥, Imai K, et al.
J. Pediatrics, 2009

Nakagawa, Imai, et al.
J Allergy Clin Immunol, 2011

=PCRICEKBTREC, KREC
BIEZEBWEHEIBRPIDRYRR O —ZV 5

Morinishi, Imai, et al. J.Pediatrics, 2009

Nakagawa, Imai, et al. J.Allergy Clin Immunol, 2011
Kamae, Imai, et al. J Allergy Clin Immunol, 2013
Nakatani, Imai, et al. Bone Marrow Transplant, 2014
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BEE3mm x

qPCR
1 punch of
‘ DNA##H ‘ TREC
Y or &H KREC
B tesunpena cote RNaseP

Nevtraize

Guthrie card [ s )
i 1 (internal cont.)

1/6%ETC

21658
SHISET (24%)
T/KE#E:15
BIEFOx:11
XSCID: 5
JAK3: 1
DGS:1
LIG4: 1
ADA: 1
IKZF1:1
XLA: 1
RETEE: O (FE1=3)

unknown  unknown

O v

unknown unknown

KRECIE T

SKREC

undetectable

2. PIDAZU—=

VI HROIFIR

ZAVUCOSCIDR AR I Y==2""7

SCID Newborn Screening: Current Status of Implementation Map*
38 States Currently Screening for SCID - 84% of all newborns in the U.S. are receiving SCID screening

M Screening
I Fikcts and Planning in 2016
I Not Screening
“As of May 2, 2016 p—N

2016.5187F
.,F TALME RSN 00 9% 1 3% |8/ TREC A %7 L —
Foundation i

ZlFshTWVND

www.primaryimmune.org
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*Data from Primary Immune Deficiency Treatment Consortium (PIDTC)

“Pecton Consonias

Courtesy of Prof. Notarangelo LD
Boston Children's Hospital
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TOKYO MEDICAL AND DENTAL UNIVERSITY.
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W3 DEEEERRASE (SCID)
PBUYIENELT BESY S0
TUVMETEBNEZEZSNETH
ZOWET "ER) CRZRRERE
A&fE (PID) BEBEFELET,

« BOOHBEDENNCHTEHRDH {
BlE. MO DFOFEECEHKLTL

! TEE W, 2 05

EELsRmLTson
e e,

v

.

Yl v
[RnxpEAeEH#N| [RESSHEACSH]
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ARBEEbI

ERERX JUT T AT AN

INAVFTA
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.
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“ 261 BANBAEBITET § . 1
1760 : BEEH TP,
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B4 A& & TREC,KREC (n=208)
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0 P B/ERERY
L IS S DNATE

4. FREXREE
PID-NBSHF v ~ERK

EnLite™ Neonatal TREC syslem

s

1.5mm/¢vF  Elution buffer FHFEZANT FRETAETRHE

fIBRE. ZANT, boil @BOPCR FO—Th\4
BESEOENR 457 NYVTIEIB TUITBERD
A NN % N

&% by
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HYBRIDIZATION.
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FOARER
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© RREMERAZLERERIBHE
i : n=88
< IRBRFED SRHLOFEIR SHRM
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- 1Bl Bactin®17

EnLite™ Neonatal TREC system
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R EBEOAET, TREC,KREC,RNasePD 55,
Bt TS v—TO—T* v hEER D+ :'f—>
“BHOUTLY A LPCREBEICHIG SR
‘in houseD 754 v—70—7 (Bhféi. ERH — — ’
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spinal muscular atrophy: SMA

spinal muscular atrophy:

SMA
NBS
& Junger
NBS
NBS
SMA SMA
SMA
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ERETERHZEHEAE

(spinal muscular atrophy: SMA)

SMAD 4R

BREATAMROZEMECLS

BB TR 1 PR 35 F AR 1~ 0 = e i
I B (3L R IR R THE T 0 BEE ha¥esh
I BY(FAEESS
ma [_ouﬁﬁ%gé;;ﬁb I EE 0-6m Never sit
Werdnig-Hoffmann /&
II R <18m Never stand
e ; { Dubowitz&
IIT &5 18m< Stand & walk alone
}‘\_‘ AT T Kugelberg-Welander &
L ; : .
- AR EHRLI AR IV BAR 20y<
‘ L ESMARS, 1992
SMA®DEEF=SMN&{EF SMAICHBIFPBIESMN 2B FIE -5

J3>2A: Lefebvre & Melki, 1995

gsnes ([ I § ]

00kb
L L L L L L I L |

7'-|:|)¢7’l:||:°—>
H4F5 SMNT NAIP
- T -—

hox7EIaE—
*NAIP SM/V2 I-I4F5

SMN=survival motor neuron(:EEN#HIEETE)

IEER 18 Iz II1 8
— SMN2 —{SMN1 |- smN2 — sMN2 —M— — SMN2 — SMK2 —
— SMN2 SMN2 SMN2 SMN, — SMN2 — SM

ﬂﬁ
!ﬂ

SMNEE' SMN!EI smusa 30% SMNEE 40%

2:|E— 31E- 473E-

SMN2 OIE—BDOIEMIIERFRAEROERILICOBNS

Wirth, et al.2006%8Z%

ARISHAZSRBER 20165 12A4%E SMARRBEORE M

215

BEOFHATAR SHILHEWEDS ) LiaR
SMNZEBEOEE

o
I
B

SMN2gene ——————————  SMN1 gene
SMN2 pre-mRNA SMN1 pre-mRNA
122 0 3 a5 s | s 122 2 3 a5 s H s
90% 10% 5% 95%

SMIN2 A7 mRNA Full length SMN2 mRNA SMN1 A7 mRNA Full length SMN1 mRNA
122 3456 8 luzbansea 122 3456 8 1bzh;455:

VIR TR SR

Full length Rapidly degraded
SMN protein truncated protein Full Iength
SMN protein

Rapidly
truncated

MROMFAREAR BHIEHEMHEDY ) LER
SMAICEFB7 > F > A%ELZE(AON )ia R

SMN2 gene
SMN2 pre-mRNA

122 3 4 s ¢ K s

SMN2 A7 mRNA Full length SMN2 mRNA
1222 3456 8 1223456 8

| %u%
Fu%\g}%h'

SMN protein

Rapidly degraded
truncated protein

INBSMAICHTBIONIS-SMNO B TEE T2 ESF
EIRSHEAER(CS3b, CS4)

15 countries, 36 study locations ‘-._ ION

== PHARMACEUTICALS

Japan lonis Pharmaceuticals, Inc.
Tokyo Women's Medical University

Tokyo, Tokyo Metropolitan Prefecture, Japan
Contact: 81-3-3353-8111

Principal Investigator: Kayoko Saito, MD
Hyogo College of Medicine

Nishinomya-shi, Hyogo, Japan NP
Contact: 81-798-45-6006 ® RREMAS

Principal Investigator: Yasuhiro Takeshima, MD

W smamnenase o . SMA{IRT
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INRSMAICH 9 SIONIS-SMNOBE R e 214

EEHF;&ABR(CS3b, CS4)
15 countries, 36 study locations ‘-._ ION
Japan |onis‘Ph;:g;';;a;iuc;I;Alfc.

Tokyo Women's Medical University

Tokyo, Tokyo Metropolitan Prefecture, Japan
Contact: 81-3-3353-8111

Principal Investigator: Kayoko Saito, MD
Hyogo College of Medicine

Nishinomya-shi, Hyogo, Japan N,
Contact: 81-798-45-6006 @ ﬁﬁlﬁﬂj{;
Principal Investigator: Yasuhiro Takeshima, MD

f

Wonmnenmsossos ... SMALIRT

BIOMEDICINE

Antisense rescues babies from killer disease

Spinal muscular atrophy drug may herald treatments for other genetic brain illnesses

2 org/ on December 16,2016

SCIENCE s

g cem;

16 DECEMEER 2016 « VOL 354 ISSUF 6

Publications highlight robustness of test

and need for SMA newborn screening

Newborn Blood Spot Screening Test Using
Multiplexed Real-Time PCR to Simultaneously Screen
for Spinal Muscular Atrophy and Severe Combined
Immunodeficiency

ScienceDirect ‘

for spinal atrophy:
Anticipating an imminent need

mifer L. Taylor, PhD", Harry Hannon, Ph, and

Competitive oligonucleotide priming PCR (COP-PCR)

Kato N et al. Kobe J Med Sci 2014;60:E78-E85.
SMA screening system using dried blood spots on filter paper:
Application of COP-PCR to the SMN1 deletion test

SMN1T1
Bisi cor-smN1
{a} e
intron 6 oxon 7
SMN2
et < cor-smnz
{A} e
intron & exon 7
Pattern 1 Pattern 2 Pattern 3
(n=20) (n=3) (n=23)

Marker ~ SMN1(+)  SMN2(+) SMN1 (+)  SMN2(-)SMN1 (-)  SMN2(+)
200 by

100 by

By Prof. Nishio, Kpbe University

High-Resqution Melting Analysis

FeH

Sa’adah N, et al. Clin Lab 2015;61(5-6):575-80.

A Rapid, accurate and simple screening method for spinal muscular
atrophy: high-resolution melting analysis using dried blood spots on
filter paper.

SMIN1
a4 saic770
[ c
intron 6 exon 7
SMIN2Z
R <saic770
[a] T
intron 6 exon 7

Real-time PCR

By Prof. Nishio, Kobe University

> FLIBHAFAE OSMA R E W ROE PRI EAEREE 3B AR
FRATCBVWTHREDFE BB B &R U,

> nusinersenDESFL R OEBNEREFTMS VT, JAEZ
RO B CHARTHRETN(CBRREE RUI,

> SMAICBIIBFTERI A2 Ehfe, RHIAET A
[C&D, SMADF#EZINET DRIREEERET D,
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1953

PKU
Medical Food
1

1941
FDA; Food and Drug Administration

Foods for Special Dietary Use
(FSDU)
1972
1972

1983

(Orphan Drug Act) 1988
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Ak ATA4AINT—F EFERA
% B Orphan Drug Act (1988) iifelzelté;;)od, Drug and Cosmetic
poE =23 BE B
oy KFEM (FHEEICIETEE | <G8, RERSICHRY
7 7 5%
LY BHRE OV BEIZ L > TERENOHEZ
A T & LT ot FDAIZ L 5 7KFE D A 2L
o EEPRAYZE M ME, HMZEIC K | ERRATR T, O, IAHERRRR
FEPmRR | 2 sri TBE
EEIOER | 23 B (EEROMITEE)
e S FEOEH L < ITRRBHY T RTOEEE
AR5 ilbe, HER wibt., HER

Morgan SL et al. Nutr Rev

2006; 64 (11): 495-5011 ¥ —f k&

1
90 FDA
Nutrition Labeling and Education Act 3
of 1990
nutrition labeling
health claims nutrient
content claims
Good
Manufacturing Practices
2
FDA
FDA

FDA 3 supplements

FDA exempt
infant formula

1
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2.

@O 7=AEL RS (medical formulas, protein substitutes, medical protein )
a. #IR
HERT I VBERELEZZAECE (T8 2808/, Z<I3RE & RBEIC
MR T RTCORBRREEHT D PKUCKHT L7 2= AT T=VREINLIRLY)
b, 1iLARE~TEW - A
1. HEREEMSZWRE L, MORLTERERM % TR0
K, Va— AR EIEN L THOW D AR RO L
< ZOFE EKD DR OB,
- RO g (Bar)
i EBIORS DB 72 Db
CEHERT I MERELLT I BRHEAR, AL Bar, AR—YHE
S SNV /8 ST
- mEEIENIEE (IR, BR)

@ K7z A< &S (modified low protein foods)
- BEFLIILARE O LD B AN E TT R CTOHEE O e RIGHRFREICHW SN D
CEFEORBONEH E LTHWD ZAEEEREDOD
CINER. VTR T yF— I Ty h— EFEMREA—T TV
i, E—FT oY\ Z— HWRTF—XORPFX R, "AFZ K ERbD

Patient Protection and Affordable Care 12
Act Medicaid
3 50
38 4 5
PKU 6 3
PKU
16

16 5 Berry

18 4 305 18

pocket, OOP
3/4 6
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bar
modified low-protein foods

32
18
dietary
feeding
84
59
50
52 1
40 35
30
14 60
11
33

T
Medical foods

[ Self
 Other

T T 1
Modified low-  Dietary supplements Feeding supplies
protein foods
mwic

@ Private insurance

A Medicaid

Medicaid, EFTAEE T ARIERIRE: WIC, %otk - FLEhVE M) Rl R aiia B e

supplements
supplies
305
25
55
34 18
12
2/3

41
16 14
100%
8 80%
g 60%

g
g 40%

5
® 20%
000

1

2 1
1

Berry SA et al. Genet Med. 2013; 15 (12):978-982

100
100

48

21
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17

26

500

50

31

32

11



5 2
3
100% - -
é 80%
Y
O
O 60%
2 40%
E
o)
2 20%
0% L & T T 1
Medical foods Modified low-  Dietary supplements Feeding supplies
protein foods

W >$8500/month 0O >$0, <$100/month

M >$100, <$500/month @ S$SO/month

00P, out of pocket (HZAHEE)

Berry SA et al. Genet Med. 2013; 15 (12): 978-982
2.

2009 PKU
18
medical formula 41 18 44 10,001 20,000
7 17 20,001 40,000 1
40,001 60,000 7
1
2 60
22 40
20
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Medical Foods with Protein

For Children, Medical Foods
Adolescents, and Modified to be Low
Company For Infants Adults in Protein

Abbott Nutrition O (@)

Applied Nutrition O (@]
Cambrooke Foods, Inc. O O
Dietary Specialties (@]
Ener-G Foods, Inc O
Mead Johnson Nutrition O (@)

Nutricia, North America O O O
PKU Perspectives (@) O
Solace Nutrition (@)

Taste Connection (@)
Vitaflo (@) (@)

1977
2011

Camp KM et al. Mol Genet Metab. 2012; 107: 3-9

20
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23

87-89 24
2012 3
8
27
121
129 28 2016 3

26
104 108 27 3
Morgan SL et a. Medica Foods: Products
for the Management of Chronic Diseases.
Nutr Rev 2006 Nov; 64 (11): 495-501.
Camp KM et a. Nutritional Treatment for
Inborn Errors of Metabolism: Indications, 1
Regulations, and Availability of Medica
Foods and Dietary Supplements Using 26 (3 ) 93-96 2016
Phenylketonuria as an Example. Mol Genet
Metab. 2012 Sep; 107(1-2): 3-9.

D
38 / 37
14
2016 10 8
117 5 941- 952 2013 2)
Huntington K et a. Medica Food for 43
Treatment of Inborn Errors of Metabolism
and State Legidlative Mandates. Top Clin
Nutr. 2009; 24 (4): 289-306 2016 8 27
Berry SA et a. Insurance coverage of 3) PKU
medical foods for treatment of inherited 58
metabolic disorders. Genet Med. 2013 Deg; 2016 10 28

15(12): 978-982.
QOL
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PKU
(PKU)
80 (Phe) A-1/MP-11
PKU
Phe Phe
/ 25.0 18.1%
70 80% 51
38% 67% 82% Phe A-1 / MP-11
/ 50% Phe
MP-11 Phe A-1/MP-11
PKU
PKU Phe
3_
PKU Phe
Phe A-1 MP-11
( )
PKU
Phe
EEG  MRI
Phe
PKU
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Phe Phe
A-1 Phe MP-11
PKU
2010
80-85% Phe
20
100.6+ 18.4%
106.4+ 18.7% Phe 9.8+
2.2 mg/kg/day PFC
9.5 23.9 66.6%
Phe
Phe
25.0% 18.1%
Phe
/ 80%
Phe / A-1/ MP-11
PKU
PKU 14 9 4
38 2010

Phe

Lactobacillus
plantarum ATCC 8014
3-
2-nitrophenyl- hydrazine
hydrochloride HPLC
LSI (Tokyo)

49.4
A-1 / MP-11
37.7+ 10.2%
82.1£ 5.5%  Phe

+ 89% Phe
66.7+
9.7 %

A-1 /7 MP-11
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(%)
200

150

100

50

K Ca Mg P Fe Zn Cu | se

(%) (455)

300

200

100

VitA D E K B1 B2 Niacin B6 B12 Folate Panto- Biotin C

thenic acid
[ : Phe-free milk/A-1/MP-1

I
1. /
Phe /A-1/WP-11
PKU 11
(10.6-17.4 p g/dl)
2010 5.66+ 2.12 p g/dl
1 9
PKU 25.3 (1.6-3.7 ng/ml 0.4 -1.1
+ 16.2% ng/ml) 4 2
71.5+ 19.0% 79.5+ 21.0%
71.0+ 17.5% 80 9 8 (4.4-25
79.7+ 16.0% 80 p mol/mol creat) 1.48
Phe + 1.66 p mol/mol creat
18.1+ 13.5% 3-
PKU 3.3-12.0
nmol/mol creat
PKU
50 % PKU
Phe MP-11
2
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80 85

Phe
14 PKU 1
Phe 10 mg/dl
PKU
50% Phe
A-1/MP-11
62%
18% 33%
PKU
Phe
Phe Phe
Serum selenium Serum biotin Urinary biotin
(ug/dl) (ng/ml) (umol/mol creat)
18 4 — 25
15 3
3
12
L 6
N hi ¢
SR
6 ¢
1
3 2 ‘
0 0 0
Total Free
2 PKU /
3-
Phe A-1
/MP-11 PKU
PKU
4
18.1+ 13.5% PKU

- 99 -

Phe

Phe A-1 MP-11
2014

Urinary 3-hydroxy
isovaleric acid
(nmol/mol creat)

30

\4

2

il

10

3- CoA

PKU

2016



PKU

PKU

Phe

PKU Phe

25.3+ 16.2%
PKU

PKU

thyroxine

glutathione peroxidase
PKU

PKU glutathione peroxidase

PKU Phe
50% Phe
A-1/MP-11

MP-11
PKU
MP-11

Phe

Phe

Phe

A-1 /7 WP-11

PKU

Phe

MP-11
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1) Okano Y, Hattori T, Fujimoto H, Noi K, 3-
Okamoto M, Watanabe T, Watanabe R, Fujii R, 58

Tamaoki T.; Nutritional status of patients 2016 10 27 29
with phenylketonuria in Japan.Mol Genet Metab

Rep. 8:103-110 (2016).
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Yamada K, Kobayashi H, Bo R, |Clinical, biochemical and Brain & Development 38(3) 293-301 2016
Takahashi T, Purevsuren J, |molecular investigation of
Hasegawa Y, Taketani T, adult-onset glutaric acidemia
Fukuda S, Ohkubo T, Yokota T, | type 1l: Characteristics in
Watanabe M, Tsunemi T, comparison with pediatric
Mizusawa H, Takuma H, Shioya|cases
A, Ishii A, Tamaoka A,
Shigematsu Y, Sugie H,
Yamaguchi S
Takahashi T, Hasegawa Y, Metabolic survey of hidden Shimane Journal of 32(2) 61-68 2016
Yamada K, Bo R, Kobayashi H, | inherited metabolic diseases |Medical Science
Taketani T, Fukuda S, in children with apparent
Yamaguchi S life-threatening event (ALTE)
or sudden unexpected death in
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