O0. ETEABEERTERBETLE
(NEMO E#7E, IkBaRFiE)

1. BTENTERERERERSIELIF
PSR SE A B AR 4iE (EDA-1D)
Wik, BUE 2 OB EET ISR TEY,
WD TLR ¥ 7R IL-1 SBEEOR L S
¥, TNF-a 2724, T HKZ5E B MBZE
K EOMBEE»SDY T F VI A r— K2R
T, RIEWY A b M4 VEEAZHET L IEEHR
T NF-«B Otz TR TFTH 5
NEMO (IxB kinase-y & d Lidh b)) BL U
[xBa DEIETERICL W IAET 50 TLR FEEELL
NOBRORIERPIEE L 2 5720, HikIKA
DHRLE LT, 4 v 7V FRERIECTHBE
LT BB EA R T, A b A u A
WAR EB 7 A4 WA ENVRAB Y A VA S
DEFALD WG SN TVB, BERMICIZS RS
Wz, Z0ORA0L B NIEIEREAEAEIR
(BEFFHE L & A RN RS, MU, IR
L) POREBRERE)ZLICR 5,

2. NEMO E&IE

NEMO #{AF1& X Rk ISR L, sk
BRDH DI RFMEIRERIZ LY X Geta g
HEEEROEE L LT, ol RIEEERN
HEERBIET bo KFBIZ: D NEMO {HiEANT &
AERbNSEEFHORE, BT
AL e BhS, — D REBREF TIIFRALTE DS
»HY, EDA-ID #3ET AT LAMLNT 5,
BLERIR W Z & 12, Nishikomori 512 & » TA#E(E
F @ reversion mosaicism PEE SN TWE,
ZOBBIT X Vil D Direct sequence #:12 & 5
HBIATFHA T NEMO S{ZFERMNEE Sz v
ZEbHBEN, FOHAE NEMO ¥ 7 DRk
EHRERBEOMBRASWIZBNT, 702 —4%4 b
A—=F—THRHTHIEICLYVBWWRTH S,

3. [kBaEEIE
IkBa % 2— F3 5% IKBA #{ZF 1, 14 FY:
ik FICHEREL, COBREBETFOREICLS

ANEHNFE Vol. 44 No. 7,2012-7

EDA-ID &, #WHEAEEERENTRIET 5,
EDA-ID #3849 % IKBA #{E 2481, B4
FCibhbhofd LABHETREEZD T 4
OB R IIA R (Q9X, W11X, El4X,
S32D) EENTEY, wiIhd [kBad N K
W GBIEFLETIERIZ Y1) ICERBLTWSY,
IxBa & N Kzt ) ¥ Y BALEAL B L ot e
X F VALEENGFLEL, LEPSDY T F NI
X o THMREN NF-kB #1EMHERICAIRT 57
B, NEKBEREDDLWIZ, 20U v BILEAL
RLYFF VLIS AE U AR [kBa X
SRS T NF-«B 28 LB 5, #EfaTHO
BeReMMT 121, TLR4-MD2-CD14 #B 8 &7
HEK293 #ifiic, Z% IkBa #3583 %4, LPS
B & B NF-«B {0 il A 2 B2 R &
W52 & CHETRETH 50

NEMO, IkBa DWW Fh OB FERICLS
EDA-ID %, Wizko IRAK4 KIBHREDZ W FIH
SN 5 LPS HltE o KL ERN TNF- a B4
LOWFDS, BEOREBWICHEHTH S, bh
by L [kBa B EFIR, Mizukami 5
O IZH H NEMO B8 B A A F 5 Ty
BETdH o 7m0 WBIRICIE, STERZEIZL B8
HFPie Gy 707 VEIFREEAEISIC R B
A%, BT BRI L ORISR A S
NTwb, 72, NEMO ¥¥#E, IkBa BEHE
FTHRIZBWCD FIEEREE (Inflammatory
bowel disease : IBD) DIEFENRESNLTEDY,
NEMO 8% (24P L 72 IBD (2 Infliximab 254
HThal#HEshTwna,

M. TRiEEHSAMSRELE (UNCI3B1 &
187E, TLR3 Ri&f#E, TRAF3 RigiE,
TRIF Ri8FE)

Lo 10 EO TLR 773y —D 9 b,
TLR3, TLR7, TLR8, TLR9 i, #ll}a31E 24
T, TV FY—AIZREL, 74 VABBRS
ERBMTHIEDPHMOENTWS, <12, TLR3
$ 2 AREH RNA 28T 4284 TH Y, MR
TORBIT L Ty 4 VW ZADHEHRERNOE A
BT AR A LT 5,
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~ oo dmae UL L L mae L o
Group1: Myddosome disorders Phosphorylation 1 ~§_
: v s

I‘Tr t! 5

Group2: Ectdermal dysplasia with immunodeficiency \ | ranspor 12
oM PRI RN RAR RN MR WM RS by L o

Degradaﬁon 1 Phosphorylation 1 : 1 g
D TLR3 UNC93B1y &

< . ) 3

Inflammatory cytokines

| « B binding site I r—>

[IRF3 binding site I &

Endoplasmic
X reticulum

Type 11

3 TLR 7 F LU IL-1 ¥ THILOMBAEERRE L ARBETLEOEEERT
KR TFIVEE EICHEET 2 EEEE TR (IRAK4, MyD88, NEMO, I«Ba, TLR3, TRAF3, TRIF,

UNC93B1) #&FFTRBL %o

Hfli AR 2R RORIENERBIOFAEE, DL
Moo shTwidy, TLR3 %2 F
Vo— AR A ENE b 24 F UNCI3BL @
BS et B R T2 S, HAA OV R AR
Y B T AT 2006 EIZHE SRz, R
T 2007 4E121%, TLR3 OEEPEREZE RASH A
WAL IS 5 2 SN, 0k,
se4 il TLR3 KIEAEDS, /2 TLR3 © ¥ 7
FTHHFTdh b TRAFS, TRIF O KENE A F B
WCHAEA L AR & BT 5 & 25> W T
EENTWAEY bAEIZBWTIE, HEMAL X
AMGIHEBIT, TS OMIRT-IE OREFIEA DS
NS, BREWT &2 2006 4124 ¥ 7 v
¥ AV A 2 F8RE L ZERI T, TLR3 D
EFERPFE IR TH S0, RERTIE, K
KL N TH A b I A VIEETRDBE WD FHE T
XD, Hdo 2 7V —7Op B TR
Y RHEBW Y AT AP I NTE ST, 2
BT BRI E 25,

1232 N

( BBEEERTER )
v

M EEIO7 ) ABER )
FRUL ) SRR TR
L ey
TR I
(BEEHD LPS DA ROFHR)— o — DIEFIN
%ﬁ&vl
HEEH RSN (SR

B8, W RIERE) OEE

EL )

IRAK4, MyD88 NEMO, IKBA#EFHRE

BIETFRE (NEMO 2/ DER)

4 BHAREFRLEOBH7O0-Fv—F
(LA 57 18048 e R P S S MR 28200 3 IRAKA K4
HENFZEHEPIR 23 ARIETF7emiE i L 0)

HHYIC

TLR ¥ 7V & Hish D BEEIZO>WTE 3 12
F L, HRBIERGIEDNS {IX, —#ika

Vol. 44 No. 7,2012-7
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=YX R — ADRA T W 22 e WIER)
BELEENTVD, T, HRMERSEDE
BE LT, BEORWHEMRIIHT B 5 et A3t 38
Wbl WL, KECHIALANACERT
B AEB % BB L2 BRICIE, BIRIBEA S 2 40
WKBWTENEZED TV E v, LI,
Myddosome F¥# i 8 & OB AR BB AR 4
RIBABIEIIOWTIE, 70—H A4 MA—¥F—%
FIH L REBWA 7 ) —=  FREHTH Y,
ZHi7o—Fry—b (BW4) 26ETs0THE
=Y (WA

Key Points

@ IRAK4 k184, MyD88 XiBfE, —M
L REMEERE TREE RS GV,

@ IRAK4 RIBHE T, B#HHEEIL £
SIENHY) RERBKIDIBIRICL Y 5 3,

© IRAK4 xki8%E, MyD88 xkigfi, &Fit
HEEMRALRBEARLEIR, 70-V1
b= —CRERZBEX VYU —= > 7 H7]
BETH D,

X B
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DREBEVAT LK, BARE (nnate
ity) S¥EBE (acquired immunity) @
SETHDI>TVD. BPILELRHFRRICE
REREDRESEETESERRE (5K
RREASESVD. RETIE, BEE (X
BEARREEICDVWTRIDONEERNTD.

WL 3D 5B AWTENH 5 S PERR B
BE, T abbEAPMHEREOZ L THEAY, e b
(MFLED) KB FN3boEYERLEYE
IR ETTB Y, THEWP AT
A EEE (innate immunity) 12I0Z, WHFLAEM
H ORI (acquired immunity) O 2FHEE TH
Do TWD, ZOREHIIIEE X THER
DI EHE Ti%tixﬁ,%ﬂmﬁémﬁﬁ
RIRIRNTHE R 2 BBE 1 (R M) SRR 4he &
HH (A7 o4 FEFROEMH% &) i

(HIV Y A WV ARERSE % &), 590 (H %6 %
&), B X BHRRIRT 2 SRR 5 2K
(KM SRR b D,

B HRER SRR, #E { OBRBENELT S
KIEBHETH Y, ZOWN - WIS DO TEY
TdH B, 1970 4 D F, 5 G (World
Health Organization: WHO) 839 % BUSs1: 0%
REEICET HAEAXTENTNOHEEDOHREL
o UCHEH - BEAMTbNCE LY, HETEZ
ARG RS e
Immunological Societies: TUIS) 12521 HikAS L2412
TEZBAPHMIN, FOMER L aEEN
BIRENTW A, bitbiud, LLEi2007 4125
FENTRFERIEANSIE DT HE D HARFR 2

(The International Union of

0386-9806/12/¥100/ E1 /JICOPY

1 RBRFRPRESRASANERES, 2 BIREREERREREY 57—

BRPRIAZTAD
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ANEESE - 20124 - 128 (135) 2321

£1 REERGRLEONTTU— (IR L3

W L2t 20520094, 20114 25K
EHEF SN, REDEN, BAESNTET
WHDT, FRTIERF D20 FEDFEEE
W HAGER L DERTY, BIREVL &
WZ201LAEFE DM HHFE T, T AR oBETL
PRESNTBLT (/& 2T IKAROS KIBIEIX
IBIDATLIHESh TR Y) R ET
VALVNLDOEWEEbNAEEI BRI TY
%. ¥ 7:iE4F, functional cloning % positional clon-
ing & Vo ZPERB ORI L ) RBEEEET
A L CW AR s, RERY -7 -
EFH Lz v — AT ORUIC R ), TREERY
IR FRERES OMITEGISEL TVWAE I LD
HY, KAH L VEBEIERIZT G SR T
W5, TDzH 2011 AEEOSEERET D& ICH
HENTZHDTRELBZOOETRELAEY AR
FZRei L, THEZEM GERM) LEALEREDS
#{—2012 update— | & L72DT, BHIZL TV
PREIw,

A ERIERAE 1L, DTS ElEheh
RNODHTI)—, ThbbTHilgs LBl
DYASIERLTE, & L CHABRAYE, 0
D & EIFHS NSRBI, TR
REoRE, BllROK, #k »5VE20M
BORY, WERAR SRS EH S Tz, 2003
FLE, ZNHITmR BIRUIEASE, HORE
WREDZODH 7T —pEMENTBY, &

FADON T T - THEENLTYE (F1)Y.
FHF I —OBREB X U EEOH L % LA
TR~ 5,

1. HERERLE (combined immunodeficien-
cies) (2)

FOHNTIT) —ZHOEEY, ) REBOS L
TV »I8Ek, B Y v/SERDW K OBERE I IVE A5
BT 5 0B TH B, REOPOLH R ER
&, THRASIZIZRIRL, »OobkEERE %M
v (BMBEEREGAET A HB), & I
FRIICIESE & # 2 55 severe combined immune
deficiency (LLF, SCID &) Th 545, KA
BEOIRIZE VLT L THIMO R Z D%
W (b b A ARALDDTHITEOHEEEE IS
7)) RBHDATICEEINTETVD I LDS,
UEEDGTEN L A7 T —%0 “THifEE &
UBHIFLD” A& Twvb, 200948 213 L
V3 SCID @ EAL# 15T & L C Coronin- 1A K IRIE &
DNA PKcsKIESE, EB W A WAL Y1) o8
FRYSHE & 7R3 ITK RIBJE &, W IgE fE Bt O B AT
HIEFO—DTHADOCKSH I D7 I —i2
BIMSh, S5I2201FEICIEEFPERES, BM
o & NKHlfg o KIG, FEFSRERITHINR % & 7298
ARIEREE L L CIKAROS KIBRE L, Mg 4+
YORAREIERNT B RERAESETH S
MAGTL KABIEDS, Wi b THIRL OB RE I B
LABEEHAELTALCWA D, REIZEM
ENTWB, SIS TY > 238 % £k 9 fEfE
L LT, DNAMBSIEREE, NEMO®EHE, g
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2322 (136) Apkisst - H75% - 12%

K2 HERELDIE (combined immunodeficiencies)
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AWBEE - 200248 - 2% (137) 2323

XL : X-linked inheritance, AR : autosomal recessive inheritance, AD © autosomal dominant inheritance, SCID : severe combined immune
deficiency, IPEX : immune dysregulation, polyendocrinolopathy, enteropathy, x-linked, EBV : Epstein Barr virus, CA* ™ : calcium, MHC :
major histocompatibility complex, IL : interleukin

*0ERI B 2 V0 2 WBITOFMBEG Y, RIS THESRTWIHEE

BEIBAEAE, AR IKAROS KIBHED & 9 %

BERLDHHD, TNLIZOWTERENAKRIER
JERTICH IR TS, F/z, 2011 EEIIE S
A= 7T THIROKBELE) RERERESE LT

STK4/KHBHE &, EB ' A WV A MLEEHEG A & [FlE &
N/-Co2T RIBIEDSHE SN TE Y, 48, K

BMEND L BbN5OD, HERIERKZIE
(GEBOERE MBI Db B EET
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2324 (138) AwEB#H - 575% - 125

K3 RELREEMHS K< EBBINTAEERE (well-defined syndromes with immunodeficiency)

— 123 —



MERSE - 20024 - 2% (139) 2325

SCID : severe combined immune deficiency, XL : X-linked inheritance, AR : autosomal recessive inheritance, AD : autosomal dominant
inheritance, SCID ! severe combined immunodeficiency, MSMD : Mendelian susceptibility of mycobacterial disease

* 10MERS BV Ik 2 W T OIEMBER Y, XRICTHESATVEESR

SLCIOAI % 7203 PCFTORIBIC & BRI E), ¥
oid A F = a YERIRAE R E v o DfHET:
FETIE, TNTNORRKEBIIIMZ T, T#
W) YSERAEL BT 52 LAH 5%, K
IZIREF T,

2. RETRLEEH I SKEBS W ERH
(well defined syndromes with immunodeficiency)
(F+3)

“Zofo X CEES MICREREREREE 1,
FERDHFTIZRD “E & U CHREEREE"
DR (DEY3FHE) IKHRE S TWA, 2011

EEOFEIS2FHICRBS R, h7T)—%
DABIE S iz, ARFITIX, Wiskott-Aldrich i 5
ff, BRI EIAE, DiGeorge A17E,

5 B AERRHE & v o LA R RARSE TR T
%, 20094E[EIC L Y MO AT OREE & R
HEED BIEARL (immunodeficiency with centro-
meric instability and facial anomalies : ICF) &,

DNA I A%y FBEEREIZL o THRET T T Y
VDI GAAL v F )2 ER—a ViZEEES
R &N 5 PMS2/KIEE, Comel-Netherton JiE fBERE,

5 IgB FER IR D 33 H O W LB R TdH % DOCKS
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2326 (140) ks - #75% - 2%

HPAREEMENTEY, KW T20LEZEICE
TG e M % 7R L IgG IR F % £F 9 Riddle fif {3
(S SR E A3 T |- Wl 8 R (N U P i
ORI EFGE (dyskeratosis congenita, 2A
TDKC &£ 7)), IKAROS KIBFEABINSE L Tw

5. PMS2/KIBIEN, MFIgMEO LA %09 bt

WHEEAEETHAZ EPHLNTEY, HiLln
EIgMIERRIEE L CHBBSL T 5B, 200745
5T TR X HEGHAIER O DKC (EBAEHE %
Hoyeraal-Hreidarsson fEfERE & & &) (340428
MENRTWD, Wb b T T X TIHOMNA%E
LITPE, K4 W7o 2 i8R T S45 25H & AT
%o TETEY, XEHFHEIEX LSO DKC b
BHNZ R > TW5D, FARIULL 7027 HE#EE
T-Cd B TCABI DS20114E1Z, CTCI H320124E12,
W72 DKCOEEETFE LTHRESNTED,
SHATICBINS NS & B 599, [KAROS
KARGENE, FUBHIZEG L flcLadish
TR WSO GEfD S [KAROS a1 12T 5
BREIMATAS ., v 2 77 b= A BRI LT
HATLITED, ZORRBIEA TITHEH
ENTWoZ Eds, R2ETCHIORBEIZLE
FENTb LI THEH, Fio, —FHTEURHE
ReiG A v ¥ #9E (chronic mucocutaneous candidia-
sis, L FCMC & IE$) DIFREDS A V¥ —1af ¥
(interleukin, BLTFIL &) -17 DHEREAR4ICH 5
ZEBNHEL SR Y, B B EE TR E
SN2 EICLY, HRGEASEOHIZHE S
nCwb., £7:, 20124E1213 Wiskott-Aldrich fE {5
HOBERNEHNTH S WAS EMEENT 5451
WIP D JEHR, & 5128 LV DNABEEEEIC L 2
IEARLAE L L CMCMA KIFED G S hTB
n, S b AREICENERE EEDbR
2 1012)

3. & LTHHEARLE (predominantly anti-
body deficiencies) (F&4)

HTT)—HHEOLBY, BYICHAREERSE
fE EARWZ T 27 & LCTH O S

BEbRVLO) A, SEEATVS, Xl
B TBANBOKIEEZ M) bDDE E Tk
yFuy ¥ F—¥ (BTK) RIBIETH B,
fhoEEERICLsEREb0bBRI LT
B, EIgMAEBRE T ~ VB LA IZE I T
5. BHURAHEAET 512b phb b d, Pk
RE#EFET H O % common variable immunodefi-
ciency (CVID) & LATWAS, Zhbn% gt
RELEZTDARHTH o 7225, IERINICH
FranTBh, RLIH7eFERE TG

T b, 2011 4EE O 58 IZ 1E CD81 R IRIE &
CD20 RIFEATBIN S TV 595, & 51220114E
I BHIBEMIIZ 5884 A CD19B L U°CD81 & #
HERERILT 55T CTH 5 CD2 O KIEFED,
0124EICIXEHR LA T BRI REASIE
& L CPLCG2 KHEAE (PLCG2 D HEBEIEIG T2 5]
&, SREREE D FHE AR R RE T
HIbWBEEINTWD), EEHEELHD
RERBOEEP RO RIEREEE LT
LRBA K f8%E, BMlfa RO 5 ILBEE % & 729
PIK3RI KAWL SN THB Y, ABAEICE
mahzeibhz®~16, F7i: TNFRSFI3B
(TACI) & TNFRSF13C (BAFF-R) D itf{n{-d#id,
REZOIBITRRERL V)LD L LA,
HHOIET BT HIOTHLEEZ NS,

1eG Y 77 T A RIBHE R R IgA KRR, FRR
PUKIEAERE DRI HE TN TV B, 204
DELBETEIARAHOE I THA, EEHELILL
A, IR G2 KIBFEDHEIK & LTI 1eG2
FEIL D W 1gG2 AR S R VW IREE 2
LT LAY, AEDHE I Z b b ER
THELEEZOLND T, f2b 21X, G775
ARIBREWNC BV T MSHO RIBSEZR £ D I A< v
FHBEREOEMRTRE L REHRE ST
518 GATA2 A5 (FTRe6) DEETIHE, B
MDY R R SN 5B D, PiikpaE R4k
RNV ORI FEO TR,
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F4 ELUTHERRE (predominantly antibody deficiencies)
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2328 (142) ANpwswm - 575% -

XL @ X-linked inheritance, AR :@ autosomal recessive inheritance, AD : autosomal dominant inheritance, BTK : Bruton tyrosine kinase,
BLNK : B cell linker protein, AID : activation-induced cytidine deaminase, UNG : uracil-DNA glycosylase, ICOS : inducible costimulator,
Ig (k) :immunoglobulin or k light chain type
* 10 FEMIH B WIS Z T OFMBES S, XRICTHEENTWBER

4. SRIGEAEEE (diseases of immune dysregula-
tion) (F&S)

AREIZHETNAEBEG, LT LDz
RTERBEECE 2V LICHEIRW, T4b
LGNGO R IC L Y, MERE R
1) ¥ SHAREAE & AR TR R H CRE MR Bk £ 58
TAHRBENGEINTVD. 2000EEIZEB 7 A
N ARBETE Y ¥ SHEVER B T B ITK KIBHE (8
ERBEASEOEIZOEEINS) &, FEMETH
FAORFEITE ) HOREMRB LY S8 T A 5EEL
L CCD25s RABJEASARBHIZBIMS A TBY, K
201 EEFE IS I R EE R MR & &M ) o /AR ER
FE VIO BEERIZT & LTSTXBP2 (Muncl8-2),
H ORI AEERE  (autoimmune lym-
phoproliferative syndrome, LT ALPS & B9) (27K
ML K-RAS D% & FADD/RIBE, HORERE
BE5T HERE L TITCHRIBEISEN S LT
V5. FADD KIEJE (X ALPS DR K O —2 /548
SNTWBLS, PO ERERERE 2T
B, MASBEIRTRER, ZAUCHE D M RgE %
EUHEAREREBEECH S, RO ITK KBES
L U 2011 FEFEITBIN S 17z MAGT 1 RIBAEWR, &
LICEB T A NVADEIET H ) v/ i xR TR

THHD, ZOMEXTHRKRD 24D 720
“BARIEASE" (R2) WHEsheBLTY
5. F7z, 201242 Hermansky-Pudlak £ D 5 EA
fiE & L CPLDNBIEFEREFRESNTEDY
SHATIGENS NS L Ebh b9,

5. BifAOB, #EE, HI2VWEZOMAEDE
KMEBEE (congenital defects of phagocyte num-
ber, function, or both) (3%6)

AL, GFhER, HE, wrumvr—-VL
Vo 7 AR O 85—k 10 ) R ORERE R E
PEINE, Lo, IhoDOERBRILIER
CIERBEORE L OMMTE 5. Aty
fE, & HIHRERSEORE, FhEkETFED
e, MR EAEDOEE, Mendel B{RXEI~ A
aNT 7)) T BIEYE  (Mendelian susceptibility to
mycobacterial diseases, LA FMSMD & &),
ORFEOSHEIZGHEHINE, BIREVWI &

, BEREIC Db 555 T O RE IR ERIRD %
£F 9 728 G6PTI % & G6PC3 R%, Ml & &
DEATIRIRT CSF2RA 52009 fEBE D535 b ARH
IZEMEN TS, EHIgEREREEED 5 B STAT3K
BAE & TYK2 RIEAEIE, 20094 BESME TIIARTIHIC
bEETNTWIA, 20114EED? S “ER L
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RS RIEHEEE (diseases of immune dysregulation)
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2330 (144) ANR#Bi - B75% - 125

XL @ X-linked inheritance, AR : autosomal recessive inheritance, AD : autosomal dominant inheritance, DN : double negative, SLE : sys-
temic lupus erythematosus, IL : interleukin, FHL  familial hemophagocytic lymphehistiocytosis, XLP : X-linked lymphoproliferative
syndrome, ALPS : autoimmune lymphoproliferative syndrome, APECED : autoimmune polyendocrinopathy with candidiasis and ectoder-
mal dystrophy, APS-1 : auteimmune polyendocrinopathy syndrome typel, IPEX : immune dysregulation, polyendocrinopathy, enteropathy,
X-linked

*UL0ERSH BV W UITOIEMARER ', XRMICTHRES W TV BKE

FR6 BHIIOK 1B HEWVMIFOMADOERMMBEE (congenital defects of phagocyte number, function, or both)
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AERSE  20246 - 12 (145) 2331

XL : X-linked inheritance, AR : autosomal recessive inheritance, AD : autosomal dominant inheritance, ACTB : Actin beta, B : B-lympho-
cytes, CEBPE : CCAAT/enhancerbinding protein epsilon, CMML : chronic myelomonocytic leukaemia, CTSC : cathepsin C, CYBA :
cytochrome b alpha subunit, CYBB : cytochrome b beta subunit, DC : dendritic cells, ELANE : elastase neutrophil-expressed, GATA2 :
GATA binding protein 2, IFN : interferon, IFNGR1 : interferon-gamma receptor subunit 1, IFNGR2 ! interferon-gamma receptor subunit
2, IL12B : interleukin-12 beta subunit, ILI2RB1 : interleukin-12 receptor beta 1, IFR8 : interferon regulatory factor 8, F : fibroblasts,
FPR1 : formyl peptide receptor 1, FUCT1 : fucose transporter 1, GFI1 : growth factor independent 1, HAX : HLCS1-associated protein X1,
ITGB?2 : integrin beta-2, L : lymphocytes, M : monocytes-macrophages, MDC : myeloid dendritic cells, MDS : myelodysplasia, Mel :
melanocytes, M® : macrophages, MSMD : Mendelian susceptibility to mycobacterial disease, N : neutrophils, NCF1 : neutrophil cytosolic
factor 1, NCF2 : neutrophil cytosolic factor 2, NCF4 : neutrophil cytosolic factor 4, NK : natural killer cells, ROBLD3 : roadblock domain
containing 3, SBDS . Shwachman-Bodian-Diamond syndrome, STAT - signal transducer and activator transcription

* 10 ER B B M E 2 hRIT OIEMARAER Y, XIS THRESh TV KR
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P9 & S MBI (R3) o—Shie.
X510, 2011 FEEICIZEHAFEERE (chronic
granulomatous disease, LLF CGD & %) oFL
WEALHEET & LCNCF4 (p40 phox), MSMD ®
HLOWEMLEET & U TIRFS (F feta iRt g
=X, £4-CODDOETLBET TH S CYBB
(gp91 phox) DERIZL>THMSMDEET A
LBy, TRoFEMS A TNS, Barth fEfHE
Bf, CoheniEfBl:, £ TR MR %L Ik
WAMER, BRI LCHMONEEBTH S,
FOHTHEBIEIERCERIN TRV, &2
B DB S N7 720 201 AR JE A S AR
ZEmEh, ZoMoxiEE LTz IcmES
HENZb DIz, MSMD O FIEH{ET IRFS D5E
SRR (BRadstizrX) &, B
FA AT RAN, NKAHIE, BAUROXKEEL 2T
% Mono MAC #i & O FH AL E 1R T GATA2 258
ENTW5B, 2012412138 72 7 MSMD D LK
ZF e LT, ISGISRIENSTRESINTEBY, 4
BAHIEMS N B L BN bW,

6. BRBEXRLAE (defects in innate immu-
nity) (%7)

19964E 12 ¥ a7 ¥ 3 NI Toll it {n A% H 2%
FIEERH) SRR E LTHE SR, KT 1997
ELFEE MIBWTH ZDHRETFThH 5 Toll
SHAR (Toll like receptor, BLFTLR &W&Y) 7 7
3 Y =R THZE S D ICE, ORI
VT MBESRESH S e o TR, FRUC
PPN DY AT AR T 50 FROBETRE
ARLIVFEBSINTETHS, (CEMLEERE L
TTLR7 7 3 ) ~=5FZDbDTH5DTLRIA,
TLR ¥ 7"+ v OMIBEPUEERRS & 9 53T IRAK4A
2 NEMO DRE N H B, HRGEAREIE O
& U TH RS 2R 3R IS SR B O R R A%
HITONBEH, ZHOZELRTIRIZIAESN S H
REEDZRRTEZ NN T B RER (IE
MEWCERIEEFET 505 FHENRSY -,

pathogen-associated molecular patterns:PAMPs) |2

FRENDH D LITERT 5. TLR4IZLPS (lipo-
polysaccharide) % #2#k L, TLR2 27T ABMHERH
DB CH 2 U RY £ a7 F K
T vk, TLRIGTARNA %, BT 5.

L7 5T, HARECI»DESFOREET
&, DR R RERIC £ AU R A
55T E12% B, 2009 4EE 12 MyD88 K {HIE,
CARDY RIEHE, V37— i@A Rz 8n
ENTEY, ROTNEEICEHEMAL A
7 A WA (herpes simplex virus: HSV) M4 FAE
BIZT & LTTRAFDSEME R, S5 “Fofl
DX RS NRIER SRR 25K
CMC (IL-17F B X U IL-17RA RI8SE, STATI#fiE
MR RIZER) PRBE S ERE LT, BRGEE
REREIE, BAERE 2 & OILIBMEIR, HSV,
v b~ 4 A (human papillomavirus,
LUFHPV EREY), AT F, MY V=<K
T N HURRER I By e % R 5 B>
HMEhTwaI Lichsd, F/22011, 20124
FHR T HSV i 6 0 AL M AL T- & L T IRIF,
TBKI %, FAHPVICH T HHERAEELT
RHOH KABEA L SN TB Y, 4HAREIEM
EhakBbng-m),

7. BOAEMZR (autoinflammatory disor-
ders) (5%8)

TLR 128 b IR BRI o K TH R e A
LY RV - ABECREBLTw 2, HMIBEICH
159 5 HIRGRIERDZTEES T L L TRIGIAE
ZHE, NODEEZRHRbFAEINTWS, &<
W NODEEZRMR 7 7 3 ) —D ) HNLRP3 I, A
Y7L LENDRHERIE R O E BT
BESTHAKROPLH 2 RS 2 H ) ZHRERTH
LI ENHHLTWS,. TONLRPIDEET BT
W DSET BB, 7T 484 ) VB
WIEERERE (cryopyrin associated periodic syndrome:
CAPS) & X iEN a4, AREBTEEMELIED
Wi s, PAEREIR, ABER &Y SRR
Bow o ERMYTH Y, BICHEEY voF
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R7 BAREFRRE (defects in innate immunity)

XL : X-lmked mhentance, AR autosomal recessive mherltance, AD autosomal dominant inheritance, NF- KB nuclear factor«B, TIR :
toll and interleukin 1 receptor, IFN ! interferon, HP : human papilloma virus, TLR : toll-like receptor, IL : interleukin, EDA-ID : anhidrotic
ectodormal dysplasia with immunodeficiency, WHIM : warts, hypogamma globulinemia, infections, myelokathexis, HSE : herpes simplex
encephalitis, CMC ' chronic mucocutaneous candidiasis.

* U0 ER S 3V IE WU T OMBES Y, XRICTHRESATWEERE

LB ENTWEZ b H A, HOREMRREI P B FL R AR Rz B BAES  (chronic infantile neu-
ERHE IR B ATERS S R, S0 B E’}Eﬁ-\’ rological cutaneous and articular syndrome: CINCA)
LEOCHEE THI ORI S WA ERRE & EERRE, B U CASIBETFOERIGERL Tn

EFSNTBY, 201LFEOHHD O KRB A b, INHDME A DHEE ORI DM,
YTIRY - AIHETAREBEA YT IRV — CIASI R FRIDE Y, BIDBIR AR R
LB L 2 WEBICKE(EIT IR TS, HOBBIZL-oTHBHiSNTELLILEEZ LR
Muckle-Wells fit i 5F, FIEMIEG H O 48 MERE B, FRARBEICHICBMENIREE LT,
BE, AW FEAE £ AR S AE MR BB (neonatal- 2009 4L X IR M€ B CAEEAEMERR 2 Bl
onset multisystem inflammatory disease: NOMID) ¥ HEMAIET & UCNLRPIZENL-L T > % T=A b
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%8 BHOKEMAER (autoinflammatory disorders)

AR : autosomal recessive inheritance, AD : autosomal dominant inheritance, PMN : polymorphonuclear cells, ASC : apoptosis-associated
speck-like protein with a caspase recruitment domain, CARD : caspase recruitment domain, CD2BP1 : CD?2 binding protein 1, PSTPIP1 :
proline/serine/threonine phosphatase-interacting protein 1, SNHL : sensorineural hearing loss, CIAS1 : cold-induced autoinflammatory
syndrome 1, IL : interleukin, FMF : familial Mediterranean fever, HIDS : hyper IgD syndrome, MWS : Muckle-Wells syndrome, FCAS :
familial cold autoinflammatory syndrome, NOMID : neonatal onset multisystem inflammatory disease, CINCA : chronic infantile neuro-
logic cutaneous and articular, TRAPS : tumor necrosis factor receptor-associated periodic syndrome, PAPA : pyogenic sterile arthritis,
pyederma gangrenosum, acne, CRMO : chronic recurrent multifocal osteomyelitis and congenital dyserythropoietic anemia, DIRA : defi-
ciency of the interleukin 1 receptor antagonist

* 0 EERIH B VI R T OIEMBIESD, XRICTRESI A TV EEE

DRI TH 5 DIRA (interleukin 1 receptor antago- FENTWA, Fh, EEEED HOAEME

nist deficiency) 2SEMIE LT 5, FHIHESS, BobTdbobd LHKDBTEBTLED
77y PEOM K, WNIEHE, SR 28K (peri- Tdhb. 51T, H/2I220114E10HE, DIRA &H
odic fever, aphthous stomatitis, pharyngitis, cervi- EARREIC & 0 38RE T B PSRRIV R B O AT

cal adenitis : PFAPA) FEMRERIE, FHEEME TR f&F & L CIL36RN [DITRA (deficiency of inter-
ENTVWHEWEDARBIZIEEEFh TCnind, & leukin thirty-six receptor antagonist) & b LiX# 5],

EOWFETIXIL-1 DIFEHALR, IL-17 ¥ ¥ T=R A — A SE R B O FUEE{R T PSMBS, 201241
MZx 5 BUSHE & BA D 5 Z E AR ENT VR PERL AR T B O AL R CARDI4 DV &
BOW, —MICHOEEERED DL LT NTBY D2, SHAHIZENS LSS0 LR

— 133 —



EoX (W

8. fHFT2IE (complement deficiencies) (3R9)

FEARE, JRSFICIT ERRERICE £ 05 SIER
RE% ) T HETH D720, WRARERED ARG

BERGRED LFHEVZ B, REICHETLLER
3, BB TRT ORI TEAEC, Stk
) 7= b —F A (systemic lupus erythematosus:
SLE) 20 ) v FHEE, SRERFE L,
I TR BY v I BR BEREREBEEE (atypical hemolytic
uremic syndrome, ELFaHUS &Ig3) %4 EOJFIR
ERERTHOLEEIND. aHUSE U SBIT
& 85 factor B (CFB), factor I (CFI), factor H
(CFH) %> CD46 DRIZFEHIE, REZBI T4
REREV) LD L ARBESEEET L LT
EHd s eEzZoNE, 7o, NEMENERE L
Z2WFgEIC XL, A DOMBPRIEE (v — A
#4& L 7 F >~ (mannose-binding lectin: MBL) & L
THLNTVA] TIHEGHEOBIINIZD b
T\, 2009 R B ek 2R T b D L L
T Ficolin3 KIBFEDAREIZEMES L TEB D, Kwn
T 201 AR W IR MR IESE & 77 v DEEAE K
BIZ L) BB LR THREE LTMASPL KA
JiE & BMCHERERE (COLECLL/KH8AE) ATEIm&S h
TV 5. SMCHREMERFIZ TR Ch 525,
Carnevale SE B, Mingarelli fE %%, Malpuech fiE
felE, Michels iEfERE L S F EF X iThCniz
bOTH 5.

PERBIDBIIEESIEAR SR (0Fh, BbIC
SCID R UK PELE ARG HE S &) Cl, MLiERA Tt
R M SeE 7 0 7Y VA RAND Lo 2o
Y=Y WR—ADFHETHMTH LA TET
Wiz, FAEOF LR, RS, &5
IEERFOHESR I, Bk E, L ICH
RSEFERDPBREPHIR S CTHHLTE TR,
INSEHKROE T — vV R—ADWRAE
FTRBITICENZWT LBV, BRIt Z R

MBS - 201248 - 128 ([49) 2335

FTEFICEBLSE, SESELRMED SR
e R L, 9 IAR CRIR S R RERIC
BMTARBEEVPHET L T &,

F 72, —HCTREMEDIL KD 6 SEEG IR
SRV, SIERRED R & U THEMEMERE &
PED 2 SHIRRERE, H CRREMEREB LM RDR
TS & B IEMB R E MR B R 2 &b T D
SRICEIN TS, T bFE LTHRAEIR
RN LRBET P ORELEE) 2L CTE LD
THMCEL LN TEDLODTH B, WEBM
THIET, BROLBEHHEDFLET L 0L
Chdw, TORICbEEINIV,

BUE, SR AT TR SE M SR A (2
§ B IRANIREE, BLEOIEITE T LV — R
FH#A 1~ % — (Research Center for Allergy and
Immunology :RCAI), 77 & DNAFZEAT A5 3E [ ¢
Primary immunodeficiency database in Japan (PIDJ)
D= hr— ¥ 2B LT B (hitp:/fpidj.xcai.riken,jp/) .
RGP SRR % o 785G, BRIREED 5 D8
FHRK, S OIHEEFEM 2T AR TVHD
TR L Cni= 72 & 2w,
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K9 HEFRLE (complement deficiencies)
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