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Keerthikumar et al, Nuc Acid Res, 2009 http://rapid.rcai.riken.jp

About BAPID

Respurce of Asian
Prirnary
Immunodeficiency
Qiseases (RAPID) is
a web-based
compendium of
molecular
alterations in
primary
immunodeficiency
disesses.  Detailed

d & about
genes and proteins that are affected in primary deficioncy diseases is presented along with other
pertinent information about protein-protein interactions, microarray gene expression profiles in

varisus organs and cells of the immune system and mouse studies. RAPID also hosts a tool, the
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No. of PID Genes

No. of PIDs 265
Genes baving

Mutations 233
Na of Umque

Mutations 5068

No. of PubMed Citations 1843
Latest publicaticns

"Mutation@A Glonce: an
Integrative web application for
analysing mutations from human
genetic diseases” published ontine
DNA Res. 2010. [PubMed)

*Prediction of condidate primary
Immunodeficiency diszase genes
using a support vecter machine
learaing approsch”  published in
DNA Res. 2009, [PubMed]
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The 1st International Conference
ne Brimary  Imminadefisenes

'E{bﬁmni’ﬁﬁﬁ“’ LILE—RERefirty 99— (RCAl)
/ BInstitute of Bioinfbrmatlcsmkﬂm%

Integrated database for PID genes.

No of Mu

Resocurce of fulon P ry | deficiency Diseas fo of PID Genes 168
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No of PubMed Citaticns 948
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R RETLEDRREERET: 243 @ 2013.3, on RAPID (hitp://rapid.rcai.riken.jo)

ACTB ADA AICDA ARRE A2 AP3BI APOLI ATM BLM Bl
BTK ** Cléorf57 CiQA ciQe cilQc CIR Ccls 2 o R C4A
C4B C4BPA C4BPB cs Cé <7 CBA [¢::] C8G c9
CARDI | CARD% CASPI0 CAsP8 cDI9 CD247 cD27 CD3D CD3E CD3G
CD40 CD40LG CD46 CDSss CD5% CD79A CcD798 cD8i CD8A CEBPE
CFB CFD CFH ** CFHRI CFHR3 CFHRS CFlL#= CFP CHD7 CIITA
CLEC7A COLECH | CORCIA CR2 CSF2RA CSF3R CTsC CXCR4 CYBA CYBB
DCLREIC  DGCR DKCI ** DNMT3B DOCKS ELANE ** ELF4 Fi2 FADD FAS
FASLG FCGRIA FCGR3A FCN3 FERMT3 FOXNI FOXP3 FPRI G6PC G6PC3
G6PD GATA2 GFil HAXI ICOs IFNGRI IFNGR2 IGADI IGHAI IGHA2
IGHE IGHG! IGHG2 IGHG3 IGHG4 IGHM IGKC IGLLI IKBKG ** IKZFI
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IL7R IRAK4 IRF8 ITCH ITGB2 ITK JAK3 KRAS LCK LIGI
LG4 LPIN2 LRBA LRRCBA LYST MAGTI MASPI MASP2 MBL2 MCM4
MEFV ** MLPH MPO MREIA MS4A| MsHé MVK = MYD88 MYOSA NBN
NCFl NCF2 NCF4 NFKBIA NHEJt NHP2 NLRPI2 NLRP3 ** NOD2 ** NOP10
NRAS ORALI PIGA PIK3CD PIK3R] PLCG2 PLDN PMS2 PNP PRFI
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hitp:/frapid.reai.riken.jp/mutation/

Mutation @ a glance
Glance

Gene Symbol " search | Show Gene List

Home  Help ]

AICDA - activation -induces

Cf |Protemievel | i geid position s ’
Disease Mutations .
N Amino acid Protein o
D 1

Aljele Type Nucleotide change change Effect Expression PubMed é
Allele 1 G.7536C>T, Missense §
258 TLL5,T Substiwtons ©334CoT Arg112Cys defects NA 11112359 -
:
Alfele 1 - §.7537G>A, Missense o Y
274 and 2 Substitutions €335GoA Argl12His defacts NA 11112359 .
Stryctims _ . g.7536C>T, Missense - i

7286 Substitutions €.334CoT Arg112Cys defects NA 15358621

Armino acid sequence | SNPs

Argl12His
\
\

;/’/. ‘
Argl12His

It provide 3D structure of the molecule and the site of the mutation.
We can know how many patients are reported to date for this mutation.

Fr How to Consult

| ¥ Consuleation Form
- K PID) Database
I Links

»|PIDSG
I3 Univ./College

Ll

Shinshu University

University of Toyama
Kanazawa University \‘T

Kyoto University
Hiroshima University

Kyushu U S " Tokyo Medical and Dental University
ushu University -

\\
[l 8 G'“/U“'VEFS"YM\ RIKEN-Research Center for Allergy

and Immunoclogy

Nagoya/Uﬁiversit:y

.
Miyazaki University

Burrows and Fischer. Nat Immunol (2008) 9, 1005-7
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- Mar. 7,2009:
A patient is consulted from local Dr. of Okinawa for the diagnosis of PID.
- 39y. Male
- In his childhood: intussusception xI, recurrent rhinitis, sinusitis, bronchitis.
- 9 y.o.: Hospitalized due to pneumenia

- 30 y.o.: Hospitalized due to pneumonia, hypogammaglobulinemia was pointed

out but no further investigation was performed.
IVIG substitution was NOT started.
- 39 y.o.: Hospitalized due to sepsis, pneumonia (left lower lung field) due to
pneumococcus(PRSP). igG<30mg/dl, IgA 19mg/di, IgM 685 mg/di
j - Data was put into PIDJ database in RIKEN by the local Dr.
- Mar. 13, 2009: Response from NDMC:
- Hyper-IgM syndrome is suspected.
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20071129 16:16:00 Olhonmkeima  {2606:01.11 211833 Ofknhwheimad

TR (20071129 16:1730 Okohoukaimai  [2008:01-17 2119:3 Dkohsukeimai
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International patient organization for P

Better Medlm! Tx and care
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An example...  Dx:Hyper IgM syndro

&
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link
CD40L, J——— Normal expression of CD40L on activated T cells W G <« Registration
s H . el = Browse the
b Decreased class switched B cells (IgMnegigDnes e Results
j Iz
b &
=P | Normal CD27+B cells Browse clinical data Sa_';"hP'e
oot Normal proliferation to antiCD40+IL4 Input assessment {1 nsent
IgMXIg? — o ez \ form advice | consult
g Apr. 13,2009 o% X
¥ g Sequence of AICDA(AID) gene
CD27xd .,od,'wmz g 100 50, o ot Apr. 28,2009
xagu s Patient c.335G>A, pArgl |2His control ;
. 3 W% P Q BESHE pDSG
5: N fapan PID study group
| i o by Ministry of Health, Labour and Welfare
n—mo - mz e, gmu e, 'RNA extraction, cell line establish, functional
IgDFITC O FITC

analysis, sample stock

No. of Pts. 2008

2011

0 280 560 840 1120 1400
Majority of the cases were directly

local doctors

input by the local doctors. i JPIDSG

No. of Hosps. 2008 %
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PIDJ 2008: Distribution of age

30%
25%
20%
15%
10%

5%

0%

PIDJ 2008
ESID 2008

0 I 2-5 6-10 11- 21- 31- 4i- 51- age
PIDJ: 46 infants {17.7%)

PID}: 58 adult patients (22.3%)
ESID 2008: 36.7%

ESID 2008 (<5y): 12.3%

75
EDTA biood
Domestic
cases |
l 100 12 geg;r:'c 175
Web Foreign
consultation cases

Input the

data in PIDJ

{ Selection of the gene(s)
| to be analyzed

1 Assessment of the clinical
| course and laboratory data

'

Request of the blood

98

pending | 78

47 | sequence 51

pending

T and B cell PIDs were consulted for
NDMC&TMDU

National Defense Medical College

Tokyo Medical and Dental Univ.
n=195 from 109 hospitals

n=289 from 130 hospitals

immunodeficisney

/
BrFREEL KR wEeRET
—HEBPIEEN 101cases BERE
10 couses (52%) 46 cases
[5%) (24%)

RET  DREFULEE

48 cases 53 cases

N/
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BM%AEEL

AR, £ammagiobulinemia  XLA

C oD (BEEARERRE)
SHEG 5 3.

- BilBERIBAE (FEr 2’07V > IEE)
AT LB IMIEEETERWL, ZRIOTUYISRR

« HIGM (FEIgMAEMRES)
1y FOEEIC KL DEER

« Cvi> (Common variable immunodeficiency)

cD&uL RICTA  UNG HIGMY
AICDA AT
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l Prevention of cell apoptosis
DNA replication 4
ADA (11%) PP (rare) 1

:”’
AN E

Myeloid
compartment

2A

Thymic epithelium
DEGS, FOXNI

XSCID(T-B+)

P cytokme dependent signals

t oy, JAK-3, 1L7Fa (53 %)
AK2 (rare) ve .. :
7 :

o ———— for o e e e o e ZAPTO, MEICH

| Pre-TCR/TCR signalling
ACDAB, CD3B, & (2 %) Q

CZL?B“«(J;(rar‘e)/

- \\ MHCI T

Egress

Coronin 1A (rare)

©

7

1©

Activation

©
]

V(D)J recombination YV Orall, sTiv (rare)
Rag-1/-2, Arternis (30 %)
LG4, Cernnunes, DNAPKes (rare)

v

T-B-SCID

1.Combined immunodeficiencies

B 1

cases

0 1 2 10
Age at diagnosis (year)

22q11.2 del
(DiGeorge
syndome), 1

NHEJL, 1
1/5 DCLREIC,3

3/

@ Mutation detected 12 -

Number of unique sequenced genes : 27
Total number of sequenced genes : 84

XIAP 25
WAS ==
SH2D1A =
PNP
NBN =
MRELIA =2
GATA2 =
CHD7 ==
CD45 =
D3z =
ADA =
22q112 =

ZAP70 =

total: 27 patients

Mutation detected: 23 patients
85% detected.

Va V1 Va dee o

Va V81 Va dhec VORDEISL Jb CH V83 wha

& 8 e E

T cell receptor (TCR) a #DOVDLELF
BHEAL (TCRD deletion) DBETEL D
ZRIADNA

THREOME - BREIC KD EEENhY ®
BUTHET BicsH, METHREOY—H—
& UTHIFTIRE

R E, FERBROICHITSS]TRECS
EERERAL. SCIDOVRRI Y~
VINDGBOTEETH DI EEREL
7= (Morinishi, Imai, Nonoyama et al.
J.Pediatrics, 2009)

Vi

intron 8SS fo Kde

signal joint kappa-deleting
recombination excision circles

wtron
Viede AT Ck

SIKREC
A SEBHREH D W« #EDallelic
exclusionD7z®ic, «EEERH(Ck)
HREHEDNAD ST D HENRICED
BDIRIADNA
BififaO ML - FEIC L DEREINT B
EBUTHFEYT 2/, FEBlROY—H—
& UTHIATRE
AR E FERBIEMICH T Bs]KRECS
BEZEBREL. XLAGREOBMEXE
FEDRRARY ) —ZVITTHETH D
&% U7 (Nakagawa Imai,
Nonoyama et al. J Allergy Clin
Immunol, 2011)
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IAD31250 Ampli Seq SCID Panel

Name Chromosome Chr_Start  Chr_End Num_Amplicons Total_Bases Covered Bases Missed_Bases Overall_Coverage Num_Exons
ADA chr20 43248153 43280386 R1:] 32233 16090 16143 0.499 12
AK2 chrl . . 0 992 992 0 i 9
CD247 chrl . . 8 528 528 0 i 9
CD3D chrll 6 516 516 0 i 5
CD3E chrll M 0 624 624 0 ] 8
CDIG  chrll Mu Iti plex PCR 7 549 536 13 0976 ¢
CDBA chr2 8 708 708 [ I [
Cernunnos  chr2 l 10 900 900 [ | 7
COROIA  chrié . . 15 1386 1281 105 0.924 10
CRACMI  chri2 4 7 912 905 7 0.992 2
DCLREIC  chri0 23 2098 2084 14 0993 16
FOXNI chri7 16 1947 1947 0 i 8
ILZRG chrX 10 tio 1086 24 0978 8
IL7R chr5 15 1380 1380 0 1 8
JAK3 chri9 35 3378 3366 9 0997 23
LCK chrl 16 1530 1521 9 0.9%4 12
LIG4 chrl3 21 2764 2764 0 i 1
PNP chrl4 10 870 839 kLl 0.964 6
PRKDC chrg 142 12386 12079 307 0.975 86
PTPRC chrl 52 3953 3773 180 0.954 33
RAC2 chr22 8 579 573 [ 0.99 6
RAGI chrlt 4 6456 5810 646 09 !
RAG2 chrl | B . 10 [[33] 1611 0 1 I
RMRP chr9 35657738 35658025 3 287 260 27 0.906 1
STAT5A chrl7 . . 26 2385 2241 144 0.94 8
TCRD chri4 22891527 22935579 223 44052 30704 13348 0.697 n/a

ZAP70 chr2 . . 20 2021 1927 94 0953 13

CVID (common variable immunodeficiency)

CEERR
- BHG) (1985%)
- RIEG (1915%)
- BREHEIEE (AD) L
RAKITIGARIES!: $180%=2FHDHI10%
- BREHLIR (AR) : K120%=240%13%
EDBRET
» TACI (17p11.2, 10-20%) (AD,AR), &lgAD

BAFFR TAC

BCMA
- CD19 (16p11.2, <1%) (AR)

< BAFFR (22913, <1%)(AR)
- Atypical form of other PID
» SH2D1A (XLP), CD40LG (XHIGMT) , Btk (XLA)
c o HRRESFDH
- = [FEAERREFEA! (80-90%)

BAFF  APRIL 1COS

+ ICOS (2933.3, <1%) (AR) ICOSL

CVID (common variable immunodeficiency)

- REECERSFEOPTRE
» #1/25,000-1/100,000
FERESEHS ¢ 6-10F &£26-40Flc -2
- EEFER
DT HERYYE
- KB PEL. BIRRA. KBRS WMk BE
- {BlgGIuE ( with IgM<100mg/dl, IgAJE(E)
< @ lgvi>100: HIGM s/0
- Bifs#>-2% GEfTHEICHES ?)
- e BYRR BN (Bik, et
C RO VIGREE (B, T, NK cells)
- EfHE
- B RFRRE (~20%)
< AlHA, ITP, 3B, #IEEIRRESE
» U GRBOIEX (~30%)
- JBEE, U v /NERRERR, FPREA, MR, BB/ TIVIRE
- B NESE

CVID classification using TREC and
KREC quantification

10% :
oy Co T 1 A:i”the” CVID
E H o
gm‘*i : ® ¢
a i ® L) .'
2 A : ‘
] 103] H
f] 4 i o0 °
10 S
& D: T+B ¢ B:B
%‘ L . @ Group A(n=19)
H@QQ@?’T@S%: neUgeneSlSi O Group B(n=7)
H A Group C(n=8)
Undetectable gg é/ E O§ OO X Group D{n=6)

e s e m e
Undetectable 102 10% 104 105 108
TREC {copies/ugDNA)

Kamae, Imai, Nonoyama et al. JACI, 2012
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Events/10patient-years

Complications

1.0+

1 Malignancy

1 Autoimmune disease
0.8

Bl Opportunistic infection
0.6
0.4
0.24
0.0-

Group A Group B Group C Group D
"the” CVID Bl /Bl

overall 1.000—..
survival "
Vi‘L,
0.750 L
0.500
0.250
- n=334
0.000-
0.0 15.0 30.0 45.0 60.0

Ishida, Imai, Honma, Nonoyama et al, Eur J Ped, 2012

SK687F (1992SK001)

[ﬁ@]]l8#&s tlJ% X 19925K001

2

[RiEENFREIELGL
[BX1EFE]

2% ks

L REMEORNK, hEZK%, Mk
47%  §F P EBRE A

13m%: FRRUV/NZERR ——
15%% : AEAEAD 1= . BIE AR
17%%  NEAEL, AV I T HC2EIARR

Ishida, Imai, Honme, Nonoyoma et o, Eur J Ped, 2012
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MEARBRERR 19925K001

(%) (%E1e%)

WBC 1,100 /ul T-Bil 0.4 mg/dl | 19G 711 mg/dl|
Neut 350 % LDH 192 U/l IgA 65 mg/d|
Eo 20 % Hpg 135 mg/dl IgM 131 mg/dl
Bas 1.0 % Fe 27 meg/d| IgE 5 mg/dl
Mono 10 % Ferritin 104 ng/ml CH50 51.6 U/ml
Lymph 61.0 % Epo 437 miU/ml C3 112 mg/dl
Hb 9.9 g/dl C4 29 mg/dl
MCV 97.9 fl ANA <40 &
Ret 23.0 %o PHA 50,400 cpm

PLT  18.2x104 /ul

Subsets

Control
-3

LfRTREC KREC %8 (2010/10/20)
TREC. cjKREC. sjKREC &%

TREC
cjKREC
SKREC

KS957M
T

... 0.08%{lymph

BEAH =S O miEIZ B, NKRIEEHEST-24 CVID-D&t

4 'b"}b"E*?ﬁ

1 v
957 M 8 vvERfE 1460 995 05 005 10{30,01 265 o
2 2 wwe*vmk 0
@ /F 19 vvESlE 670 969 0.7 0.16 1.8 328%\11 0 0

Mpcstnbags

25
SK687F

188 i3 16%/iymph

0.8
CD19 CD16
Gating=  lymphocytes CD3-Lymph
B/NK/pDC/mDC/E Bk R $8fiE
Subsets T/B NK pDC/baso mDC mono
CD56 HLA-DR HLA-DR Side Scatter

L 3

J

Nature Reviews Immunology 8, 255-268 (April 2008)
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