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A boy with recurrent skin abscess and respiratory tract infection: a novel immunodeficiency?
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"Novel Genetic Defects in Primary Immune Deficiencies:
What do they teach us about Immunology and the
Human Host Defence to Infections'
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Abstract

Genetic causes of childhood-onset hypogammaglobulinemia are currently not well understoodMost patients
are sporadic, but autosomal dominant (AD) and autosomal recessive (AR) inheritance have both been
described. We performed genetic linkage analysis in consanguineous families with hypogammaglobulinemia.
Four consanguineous families with childhood-onset humoral immune deficiency and features of
autoimmunity shared genotype evidence for a linkage imterval on chromosome 4q. Sequencing of positional
candidate genes revealed that patients in each family carried a distinct homozygous mutation in LRBA
(lipopolysaccharide responsive beigelike anchor protein). All LRBA mutations segregated with the disease,
as homozygous individuals showed hypogammaglobulinemia and autoimmunity, while heterozygous
were healthy. These mutations were absent in healthy controls. LRBA mutations caused loss of protein
expression and defective immunoglobulin production. There was anincreased susceptibility to apoptosis in
EBV-immortalized B cells and phosphorylation of the pro-apoptotic protein BAD was reduced. Transient
expression of fulllength LRBA in LRBA-deficient B cells restored BAD phosphorylation. We conclude
that mutations in LRBA cause an immune deficiency characterized by increased apoptosis and decreased
immunoglobulin production, which is associated with a clinical phenotype of hypogammaglobulinemia and

autoimmunity.
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ACHEEIZ BT B A B A S BB &Y AT A
(PIDH) DL ZDEFRERICONT

Primary Immunodeficiency Database in Hokkaido (PIDH) .

R A 11 | - 1] =3 N~ - -y 1N
_________________________________________________________________________________________________ Prigs o —H8, Mk —BE, AH IE
UBERARNER ) Lk W
L BT i
BLEFIERE - TLLF BB ATE LS 4—. HFS DNA B 1 INJEL WL

BN D RSENESIER2IE (PID) BB O HRGEEIRIET 572012, ALIRER K2, JWINERCE, s

% (LK) D3KRFEO/NEF2 I L CPrimary Immunodeficiency Database in Hokkaido (PIDH) %2837 1
720 BADPIDEE OEPIESHE BIRL CBEET-THEY., BB COLERNERET b, T, T4
REDERE D HE OBERIICPIDHIC OV CRAL, PIDEE (BAHL 86l Bnildb &) 2502154
WS AERN BRI O PIDHE# R B8 S A B e Bk U CIH o SR T B B %% b £ 12 Primary
Immunodeficiency Database in Japan (PID] : http: //pidjrcairikenjp/indexhtml) (2 BB B8 E 47, FEE S
N72PID] ID% 2D % % PIDH ID& L7z, PIDH IDBUS D FIRE & o OS85 PIDH IDZFAWTIT-T
W BIAEE TITR60BIAE SR Sz,

eI D% SNTACRI R BOWRIL, X EBYEFIBEISE  (E7ER. MM iaiE () 5
B, FET60Y) « XGESAIEME y 7 1) VI 1460 (EFEL4B) « 4 A3y 7OV R v FEEEETR (AR, 3
HETHY) | XESEEREE A BN SIE 400 (EAE4B), B 4B1) 7228 o TV B BHBIRRFET P17 & % Fhuls
CERSNTORWHbH L LER DL, SHRODBRE LD T LEN D Do EFERIIOVTIEETDNS
HEREASENERICBCTHET 2 FETH L. BN TOPIDELORERN. BHICEE COBE, &
W DR L EOFHE £ TIEL T I 2IZXY, JDRBIOBIIE L) IVIEEEFT) 2 LA REIc 25 b
Zbita

tﬁ\

450 BA ST AT S 26~



IFrhERiEEROK T2 E L. T/EBYA IV AIC
W AR RBGREREDORIRbILA—F %

A family with granulocyte chemotaxis deficiency and increased susceptibility to Epstein—Barr virus.

TRRCEOREZLVE— BREHOY o BEWRCRET BB
FEASAZEESHREGERES - REHES ) SR 8

207 B AL B L TV B 720N, WA D SRk Lo B RUESTILERIE, &8 >/ SEilElR, M
JE. HTEBV-EA Ig—GEplk, HEBNA Tg—GEMEMmiAZ X W BIHEBIEEBY 4 V A BIIE T J6dE. VAHSE SR
L6 BT IB T o B IESL B I rp BRI A 2 5B, T4 & N PR BIREE & BAR L7zo I3 2 BRI B
F—ERE LT, BREICSIEREE §# . WBC 7800/ul. (Neu 2800) CD2 93%, CD3 76%, CD4 45%, CD8 17%,
CD16 15%, CD20 4% Ig—G 1661, Ig—A 195, Ig—M 361 $:EIg—-GAM : llZ HI 128f%F HFflg—M: gzl
SR BT JRRIgE : ¥ —RASTRME U > 7 SBRYFELEURE « JERIEL113, PHA 13100, ConA 8590 NKiHE 232%
IL-2FEAE TE % A T2 U [Frhskiise (24 1F) PMUPRIBGFPEklEsERe IEF IL -8 rhEiEErE KT HER
IL-8E/ERE IE% Cytochalasin B+FMLPIUBMPORHEEL & T FMLP+CBRIBIG SR EL (717 u—
ACETTE) EH D, BIEREZ L OIEET R DISEREBEIE STz, MisCH AR B
HERIZ0% & 707205 1gG 2000, IgA 1000 IgM 20 IG—E 2500 ENE A v~ 7 a7y VIl = #o7z. 208
e, CT T B % 5770 440, MR Eb /s, 920 A RE R E L RIBEE 2 L. Wil
A S EBER - ISHR 4 Diffuse large B cell lymphomak B L7zo SRR IMBAIEIZ0% T\ MBREHZBT 2
EBVS ) MIREL T CTho=ds MIBEBVY ) LOMEE #0070, FIEBVHAIIRES S Y — 2 Th o720 I
FEk IR TCXCRL, CXCR2DFEHZ M LIS IEE Th o7z,

% 7=, CDARSPETHIRAE, Thl 532% (PR 13%) , Th2 3.3% G 11%), Th17 1.1% GWF& 2%) , Treg
096% (KB 25%) &HISH R ThI7TDOKIBIZRED R o720 EE FHHREMEHEDOEEIEREE A DN HIFHEK
R RS DO—FRAICB VT, CAEBY, EBVEREBMIIEY v/ SBASTEAE L7z KB, ABDY AV ATEZIH§ %
B & 7 By R 1372 < . EBVIF R R SRENEATRIE 8D FlgBRE BRI L ZophenotypeZ A9 57*
Th17OE FIEERD T dr oz, IFREkIZEERZ) T BRERT L A2 oh., MIBEREELSTORET
HEWREEDE R HNb,

._.27...
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Two cases of chronic EB virus infection Epstein-Barr.

EMAYESRMEESRE ) K I BN M. AV BT, /b fe—
EMASESTERBRSHE ) BB =k
SRASERRETTeE TR 1) FHE =, ST 1%

v ANA (EBV) i, BIIBICET 525 MIBEEME TR Lo THRBE SN S, £72, THITRNKHIRLIC B
BV B EDALPITRY, BERKEERNT LV —OBRETH S EASHBEL TV 5, BEERY A L AR
BHED2BIZAEER L 72D CIRET Do 8ik. B MEE L) HUIELOUS A2 M) BEDOEIEE . SHERIZ O
BB B X H127% o720 HLA-DRIEGHEDTEHEALNKHIEATY > 7S Bk D80% % 15 3BT B L T izo SRS I
EBY AV Z&i3500002 ¥ —/ ngDNAL BETH Y. EBY AV RZH Y 10— R0 Tdh -7, EBVDin site
hybridizationff#7T 4> 5. BEIHIIBIINKIIETH 5 Z EH3hH 0, IBHIEBITEEB™Y 4V AL/ 7 LV — &
BT L 7 B s DI & 5 2 BAEBRIREE1T o TV 5o 14k, KIRe 4mED HEBIGHALICAE. B
By UBADHI LB L 720 BYIEBIEEB Y A )V AREHED D N SBHIBA 720 &5 IR BITCRE
SEIRDIALDIERIE A BN oize —iE) VSR~ — ) —1IEH . EBVIVRMEIZBERYe 8y — v % 2L, EBY A/ L
ARIFAT0TE —/< A 7 T1gDNATE 5720 EBVIZHLY v — ¥, EBV®in site hybridizationf##7 Tl y 6 THI
QRS RO, FHIEEBVIEGE /AR RKIEE & 0T L7z B, BOBBIES L2 hs 38 MEa il o w s
IR LT b BIEEEMEEBY AV ARBSEIE TR R L SN, SRR X A RGBS g s h T
Who LA L7aH 0, 2B1E O X IZEIER, IHBIEAMEEIAD D, BB BHEEZ TP EIDEE L TV A,
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Hoyeraal-Hreidarsson syndrome®—§l

A case report of Hoyeraal-Hreidarsson syndrome.

ANKEAFRESTREREBEESSS T BE. AR B0, B B, G B,

A SR, RTRE, K I

[iZ Lwiz] Hoyeraal—Hreidarsson syndrome (HHS, OMIM 300240) (355 R B HENEFERIEDLIDOTH Y. 5k
KYEAILASSE (dyskeratosis congenita; DKC) @R EREME LTS, SR RIICEMASREEFEL.
JNEERE NI RL, RERERE, ERAE RO LRENERTH L, SOIEAMRENSEL G5
ZELHBITHEY, B/ NKA O T Lt aEr et 2L, KEMOERIZI0RAHE TILTS Do &
NF CHASOKE BT S TERIE L SN TE2D, BT OME CIHHSOL/3DREFITLZIBBITH Y, D&
ERII B YRS TEE L SN TV 5, 2R E CTHHSIZM L/RE L ShCwizas, HHSICDKCINT47MA
SI21G7: EDERNFERSMDKCOMR L 2 65 L) o7z, AL FmRECHHHHSTHRER L 72720H
HT Bo

BB Ske6% H OB R, TEIR36:H0H, RHEL4550 CHIZE LIEEENICUIZ ABE L 720 MREESIINEA R TRNEDE
NAH Y, FEEMRIT/MRASTER 2 FE M SN 7ze URFRCHBIMAER B LY, PUERRA LR v~ 707 Vi
FEDSEAT U720 BRI A D720 255470 AR BRHIIBN 2 L oo ZRH BHEEIKD Y, BEIC T2 —EY
2AF AL BRI U 2o STERBIUEZ T 7Y v BHI OB AT, IFRIRERI AR 4 188 L7z IR
%, BIREICH L O RS T o770 BRBIIEHER T, RIS JOFH 7 o — A b MY —TIZCDI9E B
i - CD56/CD16MENK AN ASE 26 L T\ /ze HRFT R EDKCTALIS X9 iR e SR IEE . INEEE,
EARREIZEN &b o 720 Flow — FISHEEIC X A7 0 A 7 EHRAIC T, 71 A7 EOBERZRIGHHAFEIH S 72

[£52] ZRFEFIEEETFRA TIZDKCL, TERTZ & OBEAID Telomeraseft (5 IR EZ O o 722s T
TITIRE SN TV AHHSIEBERORRRER S AT L TH Y. PRETREIC L AHHSE GO REtE 7Rz S
N7z,
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A boy with recurrent skin abscess and respiratory
tract infection: a novel immunodeficiency ?

A 8-year-old boy has suffered from recurrent skin abscess and respiratory tract infection since birth.

The skin infection happened only during winter season and recovered with deep and large scars on his face.
Respiratory tract infection happened quite frequently approximately twice every month. The patient’s growth
and development is below the normal range but his intelligence is normal. Several examinations including
CBC and blood smear, ESR, serum immunoglobulins and autoantibodies, lymphocyte subsets, NBT test and
flow cytometric assay of dihydrorhodamine (DHR) 123 were perfromed, and they showed normal except for
elevated ESR (74mm/h) .

However, chest CT showed a pulmonary fibrosis. Therefore, ATP-binding cassette, subfamily A, member
3 (ABCA3; OMIM 601615) and surfactant, pulmonary —associated protein C (SFTPC; OMIM 178620) gene
analysis was peformed to screen for interstitial lung disease, and Myeloid differentiation primary response
gene 88 (MYD88;OMIM 612260) gene was also analysed to screen for defects of innate immunity, but no
mutations were found. Although the patient has no family history for immunodeficiency, he may have a novel

immunodeficiency with a phagocytic defect.

j 50 HAGERARIIEA —30-
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ZOHSP-Cilts TR R 1) RN 5 B L7~

A case of idiopathic pneumonitis with SFTPC mutation. o

mibkpAsmESTRsmaa s I MR, I8 ez, BRTIE SROKHE. e B,
____________________________________________________________________________________________ Aﬁ_@_fﬁ;__‘iriﬁ,_{bzfeﬁl‘%is___,%T%_%%__@%
EHEE L 2—NER ) fEH 15

JEFMESE ARSI BV T ILBI R M0 b EE L IPRE G R O, £DERE LTCMVIEY: - =2 —%F
3 AF AL D BRI FIEGSED BT 5N Do —75 Ty FUBHIRINIFR A 2% 5380, AR BRI e &72§
FEARAH S ThH, FOEEE U TERR B LB T D5 DM R DFEL, TOEFNIEEIZT)
DEND Do SEFAIL, EBLD A SR L% 380D, YHTIERIEIIE) CMVIT 4% B0 727, T DR
BN TSP - CRIET- BN o 7R B VG 4 & BT L 7 — Bl B L 72D T %,

FEBNIHIAE L2 H 0 Jdo AR SEE X W IIAARD A S, 20 ARCGERE A %8 L7z JFCTIC TR
FAMEC AT RIROULEE L 50, B2 B0 LA E 2720 SpO2%90% UL RO 72 DI HEATR
3L/ G AR IREE T o720 MIMAT Tl CRPIEREYE. HILERENE10300/ u1TY ¥ /SEERLTH Y,
CMV IgMBtk - 7 F 7 323 T TH o Tze MMM ADRR L LTHA b AT AV ARRAE 2 B,
TR EREATE BICH 5T REIED Seb iz FIEBEOMA TIE, CD3 747%. CD4 416%. CD8 29.3%. CD19
16%. FHRIEE, TG 499 mg/dl IgA 20 mg/dl IgM 79 mg/dIC, PHA, ConAKIRIZ &5 7 SERAEE (LEUE
SIEEHEITH Y, SCIDITIET 5 &) L EEIEAEIIT RN TH ol THIBIREIC A B H L RIEEE R,
KO BRER (T o725 HSPmBA RO N Eh olz Wy Y7 ut Ve RS L, CMVT ¥ 77 %

IR PEAL L7228, FERRERIZEE L e o oo MBI R ORRIABIZH 5 L E R, EHITHETo72LZA,
SP-CRIBTIFTICTRENRDO LN, SP-CEIZTREIC L SRS R B I 7 & BT L7z,

NSRRI, BRE LT —7 727 7 a5 4 C (SP-C) BEFREICLA 0PN T
BY, ZOBRBEIIFEHET SN TORVA, A70L RN Fadvrausky - 7547w ORFITEDH
BEEXNTVD, REZIPSLENA FuF v 7o WIS A, 1028 ZEIC3HM@OmPSL 10mg/kg/daylZT
R AT o TV b, BIEPSLIIRE05me/ke/day % TR TE T Y, FERITEALE FITERL T,
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common variable immunodeficiency (CVID) /Mg

A child case of common variable immunodeficiency with granulomatous lesion presented with dyspnea.

WIS - 8B 4 — R ) FEf) 5B, fEAK 7o, ki FhE

BEEsl] omezc R

[ERR] Wbk, IR, 5595

(RIERE] S EvansEBRE

[BURIE] 5 H12H 3 O BANk & S5 ERIPYCE B, SHEHRIES %, Wil L SpO:AL T % 30, M BFSVEDBUF© A
Béo A7 B4 FIZTYE L5R10H B, BHAC OFEE BOES . Mg+ BRIEOBIFCHAL. 18HEE,
TOBRBMEE DR A S, 6H2HMEES . WECTIC TR LM - W T o SHIEIES 20, 25714 R
FELHIREENIRILTT . 6 H6HBBIHES Vv 7 17 ) VARSI, 6F8H IR ATEEE N T TSR A
Be. ABERFBT36.3. PR76. RR20, SpO296~100 (room) o EakiEH. IZIESEH Y (—87 NE— LRI o B4
U SEEIRZ: Lo TR TR 7 A D R R{E T o JFRUME A il 45,

(AR — %] WBC17300/ 11 (N90%, L3%) , Hb12.3g/dl, plt326x104/ ul, CRPO1Img/dl, IgA8mg/dl,
IgM29mg/dl, 1gG337mg/dl, ferritin16.5ng/ml, sIL—2R1880U/ml, KL—6 1580U/ml, EBV-DNAT7Icopies/
#gDNA, CMV-DNA (=), measles IgG 56 (+), rubella IgG 30 (+), VZV IgG 688 (+) , HSV IeG 021

(=) \ B#Eldnormocellular,

[ABERRAER] ARt ssin Gl L72As, SRRIPIRIR B SIS Ch o7z BBEDORITE, 27 T4 At
RLPie RS I VHEREZZEL 72, CT - MRUC T, HITHC U E A M MRS B 2 — 382 1) 775 ZIRIEES, R O
K. T BEREIRDY >/ SEIEIR 2 BB 7z0 434 (TP REEDSEAT L, IS4 5.2 B9 3 L 91072720, 6
22HWZ) V Hi R 2 AT Ly BH LV PSLImg/ k¥ 5% Bl L7z & &5, I RRE G2 2 i sE L7, 1) S
RIS A TR C oo 7ze SRIBSERIIRNTTIZL V) ¥/ BRI L RS ASTE S T IR, SRSy o $keb
CDAEPEAMINLIZ604 % (313/ ul) LIRALCTBY. F72CD198ECD27R R A6.55% & A L Tu 7=,

F72TREC, sKRECEDIRMETH Y (BFHFER SHBHITSEE) . PO B W SEIE R 2 & B
CVIDERIIL7zo PSLBIMABSEIR (FPIRIRHE, B2o%) « Wi (JORRCT) | MEWAkEE, 5 —% (KL—6. sIL—2R) >
TNDYEBEN TH o708, WRLY) Y SHEEOWHZZ L, B VsIL-2ROE FRASTED LN

S0 THF AT Y OB CIIAEDS ARSI, T 7 a8 VPR L7z E 2 AT ESIL - 2ROE T 40, 3

TEREREBIEZR R Tdh 5o

H5I FASI RS —32-



NLRP3EHITEY A 7 23T
VMuckle—Wells SEEEED261

NLRP3 somatic mosaicism can cause Muckle—Wells syndrome. |

Rk ASRELTIE SRR ) #i% %l]:‘] W\%% F%ii ISYTJ%[S r’ﬁﬁﬂl\

BCEMAREORIG 0 ﬂi‘ﬁcl
BACHEMAPRMAERT, pEONARIGRT ) DR B
wabAk PS MWFAREESRA ) e . P R
EEAEEEREY S~ ) A A
R BASESHERER ) I BE

Cryopyrin—associated periodic syndrome (CAPS) I3MIfEN D 3% — ¥ BFZ A F & L CRARIEICH
HHNLRP3EZET (BECryopyrin) DEFICHED AMBUERER Th 5, REEIIIL, FIRERGHERK
% (familial cold autoinflammatory syndrome, FCAS, MIM #120100) . Muckle—Wells JE&RE (MWS,
MIM #191900) . CINCA%EM#ERE/NOMID (chronic infantile neurologic cutaneous articular syndrome, MIM
#607115. & neonatal—onset multi—system inflammatory disease, NOMID) #3& Fi 5,

FCASIZ B et R EYERE L, S8R0 X BIRE. 8. BIERSOERYH bbb, MWSIHE ARG R
EYEEE L ERERORE, B, REWEEET &0 L. RINCAAT 304 F-Y AL E R 2LRD S
%o CINCAFEIEE:/NOMID T, BIFERIDNEE AL Tde novodBIETEROZLAE WS, F UL HRESs
EPRREEE 2 LTS, HER, LIRS OERSHORB S Y. BIF%K - FEEL CICREIRE BT
AEI, BRI R, o MPLIE, BEPENERZ: & ORI EEIRE B Bo

CNB3IDDERIL, BIZTFHE BTN S DREOHEAS RO, %fi”“@FCAS#%ﬁﬁéf CdhHCINCA
FEFTE/NOMIDA~E —HOEEREL LTIRE B IENTE S, Fll, HA T AV M —T Y ACTERBED
CINCAFEBERED#HTO%DSNLRPIAHIZEY A 7 THRIETHZ & %@Wﬁ%ﬁfﬁ?&%‘%lﬂm%f% L 720 CINCAJEMERE
PIADCAPSIZ 3T b NLRPIEHIIEY A 7 AR & 72 BT BV HER S0, B TEATL /2L 25, R2fl
OMWSIZ BUWINLRPIRMIISE YA 7 %2 3070 FFILZI2ME R CER T VLR, #35%DI334VEEZ R0
7= MEOBEICBVWTRZEEY 0T, de novoBRThH D EE 2 bz, MERI2IZ5RK R TERT VIVE, 1
5%MES6TKIE B %R T20 MEOBMBIIFRIAT TH Do HRIICMWSHEEDILHFEFICBNTET A L7 hy—
I AN BTNLRPIEE AR SN2 VEIZIENLRPIAMILE A 7 OMBRPBEEZ A DTz,
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IKBABIE V- OHRE A 2RI L) 1
X Ul T B A& Haf T L7141

Allogeneic hematopoietic transplantation for EDA~ID associated with IKBA gene mutation.

ERERHERAZIER ) KIEIE, mEE s, B8 K. 29 PR,

[ECDI] SHEFTE A L IR EIERNE - cBY 7 F VO TIZ X D5 Ly X8 M8 E ONEMO

(IKBKG) BIRTREH L. IVEER L Sh B Ym MBI EOIKBABETRELNS ). £ IHMEThHo,

IHESEE A G & BUBAME DS ST G K 2 G5 5 2 LIS N TH Y, MBI R TR R, ~ L
ABREDT A VAR EIEBILAC LER FRE AT 5o ARIERE L CEMIERISBIR SR 550
DEFRBIEELE Lo TEL T, BEOWME CIVEBEREBIBLE S IR E5%  BRBOEGEITEGE
BIIETH %o NEMOBET RFITH T 2 BHIT AL T OBBINAT 2T 57% IKBABET BEI 8425
HOHELIIRTOBBIDLCTHRIBITH B0 SIH. UB-CHAT L 22 IKBABIE T BE OBEEBIC O CHE
%,

DRG] 175662 A58 o HERE T SERIEIER Lo 224510 ARSI - hE AR B L, FESHL Tdro b
2 OBCGRAMIIEAT L o720 4457 HED HIRNTFEBIEE. Jomtipde. REMIR A 30, £535 A
RFICIKBABRTRE (70 ABR) LBM S, BHINREES 17 LT e R 72 215
BIEIETRIRATV LR IEAIB L OTVH CHEMRIL AR WD o 720 AREIZIEIMIGEIN & 72 5725 D0, FEEH 50
NEFAJRIBRNRS & AR L BRI B BRI % 5272,

135 RIIZHLALO 7 Vv 554 — 5 IR MG B B 4 34T . BALEE © Audarabine 30mg/ni x5, melphalan
0mg/mix2 (WIS HEHRIE) « r~ATG 25mg/kgx4, GVHDFH) : tacrolimus., shortMTX TFio7=, K&
TEFBIE L 2 RSB L day 1812435 % 300, A:GVHDIZ Gradel (Fe9BED#Stage2) T o720 Day50ED 5
EBV -DNAD#MNZRDTZA, VY F T2 THE2IFEIE L A ATIREETH 275, F 21 LA FEEL
TEELTBY, ILMEFRES X OSSR E I dE LT b,

450 BRI RS —34-



S /MBI A & BT ABHRE D — 1)

Histological improvement of IgA nephropathy associated with X —linked thrombocytopenia after BMT.

B ASZEZENEF ) BUy BEZ:. &9 sAf. KIE B, e B, B A%

(U] XS I MERAME (XLT) & Wiskott— AldrichfEBRE L FIBNCWASPREIR T AR Z 0575, 1L
IR DRE R 5, HOREREBEZ AT A2 EAMONTEY, FTHIgABREDHED F . LA L, €D
BRI 722 MR B LB R DAL 2 BET L7 12 L v, 47 XLTICEPEL I ARED— Bl fEER L 720
BRI HROB SR L & DITHET 5,

[EBI] 188E 58, AL (BEDEB) AN/ MR ESRBER., BB AL (NLEREA) LTz, 2y

TEEBAR TIRCHIE 2 %2 L TV MIB O T 2R S, DBIIVMORA EEBEROZ I CREABRE S Tw
720 GREREIC MR R L. RIREYH 5 Z &0 OWASPREIEZ o CRIZ T 61T L 720 WASPTZ Y~
LUDIAL Y RERLZFD, XLTEBW Lz I/IMRIIIS~1077/ uLTH Y BBRIGSEDHL D Thd o770k
SBEEOA SN TN SERIHCAIIRAIIILIR % 3800, BAEME TAT L7ze 28D ARERA S~ CTUTN  F AGEI
DI RHE L7 E ORFTT RAAH S, gt ClgADILE % fD 7 7o DIgABREL Bl L. DEPSLET >~
TrF vy VISR EROR S ARG S N FEHIBIERE R CORMEIIRED SIBMITV TR 3+ Tho
720 TORBRERARIE—EHELLbOD, FEHOHFIEI EST FEL+ 50 LT /o 13RERFICTR AISEES Y >
HIENER 2050, AR DRE TR o/ SBEGEIE L BT U720 PSLASE S-S, RIKRCIRFT RS IEFE/L L7z BIERITid%
WhDODEEDEPFER D BT, 4RFICBU, CY. TBI 3Gy, VY ¥ ¥ 7 % BiLE e migs MHLA—
BREA 11T L7ze GVHDFRIITIIFK506, MTX, PSLEFERIL 720 L6RERA IR T RIS IEE Th o 7228, BER
FLRL % 59 5 B CBLER R AT Lizo SRERIGME PSR T b2 70, VIR AU R R 7278, £ DAl
A MR OV EORE IO LD 0T T2, RIELE TIgADILEITHE L Cwiz, BAE, FHD
BH LU CRITRIIERE Th b,

(23] AREONITgABHE CT AR S Wb AR AT F Y A 77205 BRBMERIIEHICEL
TV, PSLAPEREIIHIF 2L Lo & T A HHOBELE 2 HNLH7S, BB TgABREL BE S REED
%% 5N B XLTIE MBI 2 Hi4T L  CHERIMAEFEIIE . 20720 BEOBINIE U TR
ENTWB, F4E, XLTORBAELZ BT RORENC L) EEL2AIHES TN TRV e HmE sh, XLTICE
BEL 721 ABE CRINCEBITICE o RIS ST b XLTICE P L2 Ig ABEII B2 61T 5 2 & Tl
L, BN REFROUEPEON LTRSS 5o
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Three adolescent WAS/XLT patients underwent reduced—intensity stem cell transplantation.

kSRR ) RS Jia IR, P
REERERASMER ) W KR
RARSRRE ) ZefF IERE
BRI N AR
BEEE RS ) TE %

Wiskott— AldrichfEReHE (WAS) 3 X UKL M/MRIRANE (XLT) 1289 55 e i s~ 1 %58
EBLEPHEDHEIM LY EDEHAMET L, F/1REF AT ORETOHTRIBREO S HRE STV A,
ERBEENE (RRT) BLURHIBIRE LIRS 3. BRI RIALE I & 28 I EAIaHE (RIST)
PTHN T B, WAS/XLTICH T ARISTOF & F o 7o i34 7, S EIMEHC CERRB X OHERHD
WAS/XLTEFIH LT, Fludarabine 30mg/m2x5days. Cyclophosphamide 60mg/ kgx2days. TBI 4Gy

(2x2Gy) x1daylZ L BRI URILE 43BN L. BEITRISTE AT L CREF AR ER LD THES 5,

GEBIL] 235858 ) 18RREFICWASDBHT o 20REHHIDLBCLE &9F L. 1623k T & es, HLA—S AN
FF = bOEHIBIER 1T L72e GVHDFRIIECy A +short term MTX. HiECD34R HEANIEIZ08x106/ koo
fEtdayl6THRE, BHEGVHDRRRT R RO LD o770 52+ AT %R L, B 24 A A 1,

GIEBIZ] 23753 2o SRR WASDBHMT, MFIEDTE CHMIIATbiRd o720 2EDHEIR 2DLBCLE S L. 1k
PRI TR HLAG/SPLR— B OB B 1T U720 GVHD FF5IZFK506+short term MTX, WA
BHINEIZ2.0x107/ kg T o700 Bhithdayl7 TS, BMGVHDZ RRTDEM ThH o7z, 52EF AT FEE L.
TBHITRT 1 AR,

BEBIZ] 105858 e BRAMEITPORER 2177245 WASP ExonlliZI Aty AZERZOXLTEBW L7 BT
TPV M IR AMRE DB PRI X B BRI AST & b o — )V REED 725, HLA7/SPiE—B o s A% fadT L
720 GVHDFPjIAFK506+short term MTX, BiEAMIIX20x107/ kg, #BHl#day20 TS, AEEGVHDH;
EEEIC LMz MORRTSEM TH o7z BEFATEERL, LIV YLy MEACH O LT 2
#9271 B Il MBI & 3R 7=,

WASREBNZE BT Y ERE 2 & ORBGeB LCHIMERD Y 227 56, MEEED P21 Y 22 28R4 55
PHETHY, POREFATLERT LRI RDOND . URSFEFITIZFu+CY +low—dose TBIIZ X A FiALE
20, HIRBEESPRRTIZEM TH Y BRINIEEF A7 ERTE, DY LROWAS/ XL TR LT%
ENBRDHATIHE ) 5 Z L AVRB S NTz0 SHEAIFORISTEMNIDOWT, EERTILE & 20 FIEICOW TR
HTAHIEPEETHS,

$55I EIASRE R AR S & ~36-
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Allogeneic hematopoietic stem cell transplantation for chronic granulomatous disease, four cases.

BERIMRER LS B ) I BT Ik Ui, #R RS, AR BT,
.................................................................................. ﬁmﬁ*mﬁ%'ﬂ‘fﬁ%ﬁ&mﬂ~
BERITNRER L S— Bk - GER ) B R, I B, KR M

[352] B EREEIERE (CGD) OARIBEEE IR & MR (HSCT) Thbo STFHREDR EIZLYHSCT
OFAEVEIIE L= OO, BIALE, B, BHEZ OB L GRS BEETIEZE THIDCGDITH
L CHSCTZ &8 L 720 BRFRREEE RS 5o

BREmi] SLRE X 0 AP PENE S % FAR LCGD & I L 720 8 TBI (12Gy) +CY DRHLERICHLAIFUEAR
— B & EREE B (BMT) % 54T L7zo dayl3icAEsg 2 iR L 7ze FRMEEIEOF EHF LT gradel Okl
JEREEDHTH o770 day2ALFEFEICIE TGRSR A RRDEE# M L7z BEERIC T URM A (BAIE) 25
JELFET L7,

BREmI2) SLYR AL AT PRI % S48 L CGD & BT L 720 SREFRHCALG+CY +Flulc XA BILE 2 JifT . HLA
—F ML ) BMTZ 4T L 72 dayl2i BJE%%%’{EE U7z SR EMEDH ELE S L eradel DREREED A THo
720 dayb0D B BEMAS T K —4 4 79533% LT L. dayl5liifT L7z AbFF06EEMAs, NBTETiMAILIE
BDI0BIEE CTh o720 GAEBIC KIS S L FRBOTIRE R L, Flu+CY+TBI (6Gy) 12 X HRTMLETR,
Fl— N =2 bR HAT L /o FRMMIEIFGRL, Fh—2 4 T30%RE CHERIZIEF TH 5.

[FEI3) 372k VA - 0 AP B P IREs . Mlifds % A LCGD &I L7z MR DIRAET 5 IRRE TR Flu+
CY+TBI (3Gy) 12 & 2 BB % 547, HLA—ERM XL WBMTE 47 U720 dayl31C4E75 & MERR L 7o MLIBEETE
DM DEELFEBS LD LD o7 daybOllid FF—F 4 783% TH D ALFFGE TR ERE DEEZ HERY
L. B2 BIHLE L7z,

[REfI4] SLIBERC A& IB 4% g LCGDE BT Lize BROT Y b — LR ETH ) BHERBE T H 5072,
3EEHCTBI (3Gy) +Flu+CY + ATGORILE & fifT#2, JEMiR B — (A —3, #2717 U (DRBL)
F—50) BOBMTZ T T CTh bo UHREBREIMET 5o

(2] CGDICH 3 AHSCTI, BRI EEMRTILE (MAC) BOHLA—HF% FF— L LB ETH o7,
LA LMACTIL, FEBILOD &9 7% WA A% & EBIEEDS LT TH Y. 20 L) 2B bIL B RIFER R L

# (RIC) Y EEEN D, FEFI2D & 5 ITAEB AR B 2 BERIEEIH 5B O, CGDT“Gi%$= MTRYE R 4
FEVEE B L BB E R LY AL H Y, WEENZZET A ERICORTRENIREVEER bND, B

FTCCDIZE AR EICH— S N7 RIRIE DS, Btk OB CIIVWFNOBROSLE b BEHOFER
BRI CH o720 1B K —2SOBRITKT ARILE b &, EFIZ LI 2 TR #EIRTEB L4
BOEGIOEBILEN D,
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TJa—Y A4 pPAP)—|22 5
pA7phoxFEHFEAT D A

Flow cytometric analysis of p47phox expression,

SRAZERZREFHRBEZRNER )

RYEABFIEEE (CGD) ORI, —RITRIEL AL OIS MR SRR A B T 500 b A 2 50>, JIBER D
FlsE, BT X iThh s, KIBEHAORZE L. flavocytochrome b558IZ) ™5 M 7 o — U Hifk7D5% F
VT A B AN BT, gp9lphox., p22phox KT L Tl ECA Th b,

Ll COMDIFELTIE, FBHIEME: Western blothhg iV 50BN D 2, 22 TEE, Y CLBEILED
DpATphox KIFBCCDBE DARMMA FIT, 7041 b A MY =12 X B pA7phox BT A5 BED T H % M)
L7z

BAERIUESURDLNETH 5o AW L DRI, MR, N4 L ) i E Je~ IV 4 i 19
RIETHR YRS L7 D, 168 pA7phox KIBBICGD & BT S 720 23 A L B L 1 SR BRI L, B
B RRERIZ MR . Hip4Tphox#ifi FIV CHIFEPI D pATphox SE B A IFT L 7=,

pA7phoxDFEBUI. R N TIHBURIER, Bk, 1) >/ SERO—EBZ TR0 5117255, pA7phox K IBBICGDE 2013
L FEBDRRD SN2 5720 gp9lphoxDFUITTE & B Cholzo FETE. p47phox T EAIL & BAIIZF 5
THEINBY KB ZEREICL BRI 5 >/ B CIEBAIEO A pA7phox RBS R b 20 = D5
735 =21 gp9lphoxDIEH L MBETH o720 HHHEIFIC L 2TAEOEAS . R LD HESCBRITE DT H
p47phox FERMNTIIE B TH o720 AFIICHIT 5 pATphox KB CCDOMEEIL. $55~6% & 5 O, BIETFIR
PFORATONBIREZINC, 7041 b X MY =12 X B pATphox BN EECTH WG Ch 5 tEZbn
720 G2 FARICD67phox SEBUFNT DS EE CH B HMET L TV TR Th Be

S5 AR AR 64 _38-
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Development of a pipeline for rapid diagnosis of mosaicism using a next generation sequencer.

LSRG - 7 LIS — R AL S — ) 175 #H

BESVE R EAN SRR BIT 5 R WO BN, B REREEEIRT 5 ECROTEETH bo TD/DIT
s IR O MR BE TR DU EART R CTH So L LS5, HERDBIRFEFIENTEIL, R & AT A
N SD % RDSHIRE & 7 0 T %o I, CINCAJEMRE (Chronic infantile neurological cutaneous and articular
syndrome) (2381} 525 BRI 5E BE OMTENINLRPSE(E FOMMIEEY 4 7 ERSRO O/ L) FHEI,
Y7o 0= I X AR TS E R A MR T 5 S LIFBENCIRTEETH Y, R ROTF 1 7 BinF
BUREORFEZ IR RO T o

ZZTHRIIZE T, WY —2 20 ¥ v AR R PR 2 BB L T s S 2R LT kit —
2 2.4 — (Roche 454 Genome Sequencer FLX) & F\V /= duiRA> DI g2 B f 7 B FERF R SA 7TI4 >~
LIz, CORITIE, AAT HEWTUVEECTRECWAEREEDIHNIL Y-y rrns—Lk
KRS BHHEL I bo £ TRAL, BRPRONGEE NOBMP D27 — 5 b REb o /o2 5 —
DIFETED D, oo 7284 DEROBIEMEEFERTNCEHE S 5 EE R L /o SORELMONTuB L
OB A 7R 2EOCINCABEORICHEA L2E 2 A, §XTONTUBIUEFA 7 ERLFETHI LN
T&Tzo WU, PERETIIEEBRO0 B h - 7=CINCAREITHA L7z A, I0AH4NIZ5-20% DT U VR
JEDIFEZE B ERRIC RS T S L ASTET,

RIFFECHEEE L7k AR S — 7 L —C X BB F AR S 754 V13, NLRPSBETF DT A 7 £ R
DHI ST TR TOBETIH L CEHTRETH 5720, I — 2 20 ¥ U 7 XA RAE IR TR R FRE
T2 Ty BRI L BIEGIZRINT 27200 A7 ) =20 ZR LD RECEMT 50 L HiRFs b,
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