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- lentivirus vector, pLenti4/TO/V5-DEST (Invitrogen), with a Tet-inducible pro-
moter. Viral stocks were prepared by transfecting the vector plasmids into 293FT
cells (Invitrogen) using the calcium phosphate method and then infected to the
KM-H2 cell line. Proliferation of KM-H2 cells was measured using a Cell
Counting Kit (Dojindo). Western blot analyses and luciferase assays were per-
formed as previously described. NF-xB activity was measured by luciferase assays
in KM-H2 cells stably transduced with a reporter plasmid having an NF-xB
response element, pG14.32 (Promega). Apoptosis of KM-H2 upon A20 induc-
tion was evaluated by counting Annexin-V-positive cells by flow cytometry. For
in vivo tumorigenicity assays, 7 X 10° KM-H2 cells were transduced with the Tet-
inducible A20 gene and those with a mock vector were inoculated on the contra-
lateral sides in eight NOG mice'” and examined for their tomour formation with
{n = 4) or without (1= 4) tetracycline administration. Full copy number data of
the 238 lymphoma samples will be accessible from the Gene Expression Omnibus
(GEO, http://ncbi.nlm.nih.gov/geo/) with the accession number GSE12906.

Full Methods and any associated references are available in the online version of
the paper at www.nature.com/nature.
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METHODS

Specimens, Primary tumour specimens were obtained from patients who were
diagnosed with DLBCL, follicular lymphoma, MCL, MALT lymphoma, or classical
Hodgkin’s lymphoma. In total, 238 primary lymphoma specimens listed in
Supplementary Table 1 were subjected to SNP array analysis. Three Hodgkin's-
lymphoma-derived cell lines (KM-H2, HDLM2, L540) were obtained from
Hayashibara Biochemical Laboratories, Inc., Fujisaki Cell Center and were also
analysed by SNP array analysis.

Microarray analysis. High-molecular-mass DNA was isolated from tumour
specimens and subjected to SNP array analysis using GeneChip Mapping 50K
and/or 250K arrays (Affymetrix). The scanned array images were processed with
Gene Chip Operation software (GCOS), followed by SNP calls using GTYPE.
Genome-wide copy number measurements and LOH detection were performed
using CNAG/AsCNAR software'>",

Mutation analysis. Mutations in the A20 gene were examined in 265 samples of
B-lineage lymphoma, including 62 DLBCLs, 52 follicular lymphomas, 87
MALTs, 37 MCLs and 3 Hodgkin’s-lymphoma-derived cell lines and 24 primary
Hodgkin’s lymphoma samples, by direct sequencing using an ABI PRISM 3130x]
Genetic Analyser (Applied Biosystems). To analyse primary Hodgkin’s lym-
phoma samples in which CD30-positive tumouvr cells (Reed-Sternberg cells)
account for only a fraction of the specimen, 150 Reed-Sternberg cells were
collected for each 10 pun slice of a formalin-fixed block immunostained for
CD30 by laser-capture microdissection {ASLMD6000, Leica), followed by geno-
mic DNA extraction using QIAamp DNA Micro kit (Qiagen). The primer sets
used in this study are listed in Supplementary Table 6.

Functional analysis of wild-type and mutant A20. Full-length ¢cDNA for wild-
type A20 was isolated from total RNA extracted from an acute myeloid
leukaemia-derived cell line, CTS, and subcloned into a lentivirus vector
(pLentid/TO/VS-DEST, Invitrogen). cDNAs for mutant A20 were generated
by PCR amplification using mutagenic primers (Supplementary Table 6), and
introduced into the same lentivirus vector. Forty-eight hours after transfection
of each plasmid into 293FT cells using the calcium phosphate method, lentivirus
stocks were obtained from ultrafiltration using Amicon Ultra (Millipore), and
used to infect KM-H2 cells to generate stable transfectants of mock, wild-type
and mutant A20. Bach KM-H2 derivative cell line was further transduced stably
with a reporter plasmid (pGL4.32, Promega) containing a luciferase gene under
an NF-xB-responsive element by electroporation using Nucleofector reagents
(Amaxa). ’

Assays for cell proliferation and NF-xB activity. Proliferation of the KM-H2
derivative cell lines was assayed in triplicate using a Cell Counting Kit (Dojindo).
The mean absorption of five independent assays was plotted with s.d. for each
derivative line. Two independent KM-H2-derived cell lines were used for each
experiment. The NF-xB activity in KM-H2 derivatives for A20 mutants was
evaluated by luciferase assays using a PiccaGene Luciferase Assay Kit (TOYO
B-Net Co.). Each assay was performed in triplicate and the mean absorption of
five independent experiments was plotted with s.d.

Western blot analyses. Polyclonal anti-sera against N-terminal {(anti-A20N) and
C-terminal (anti-A20C) A20 peptides were generated by immunizing rabbits with

nature:

these peptides (LSNMRKAVKIRERTPEDIC for anti-A20N and CFQEKQMYG
for anti-A20C, respectively). Total cell lysates from KM-H2 cells were separated on
7.5% polyacrylamide gel and subjected to western blot analysis using antibodies to
A20 {ant-A20N and anti-A20C), IxBu (sc-847), IxBf (sc-945}, IxBy (sc-7155)
and actin {sc-8432) (Santa Cruz Biotechnology).

Functional analyses of wild-type and mutant A20. Each KM-H2 derivative cell
line stably transduced with various Tet-inducible A20 constructs was cultured in
serum-free medium in the presence or absence of A20 induction using 1 yigml ™"
of tetracycline, and cell number was counted every day. 1 X 10° cells of each KM-
H2 derivative cell line were analysed for their intracellular levels of IxBf and IxBe
and for NF-xB activities by western blot analyses and luciferase assays, respectively,
12 h after the beginning of cell culture. Effects of human recombinant TNF-o and
lymphotoxin-o (210-TA and 211-TB, respectively, R&D Systems) on the NF-xB
pathway and cell proliferation were evaluated by adding both cytokines into 10 ml
of serum-free cell culture at a concentration of 200 pgml ™ '. For cell proliferation
assays, culture medinm was half replaced every 12 h to minimize the side-effects of
autocrine cytokines. Intracellular levels of IxBf, IxBe and NF-B were examined
12 h after the beginning of the cell culture. To evaluate the effect of neutralizing
TNF-tt and lymphotoxin-o, 1 X 10% of KM-H2 cells transduced with both Tet-
inducible A20 and the NF-xB-luciferase reporter were pre-cultured in serum-free
media for 36 h, and thereafter neutralizing antibodies against TNF-o (MAB210,
R&D Systems) and/or lymphotoxin-ot (AF-211-NA, R&D Systems) were added to
the media at a concentration of 200 pgml ™. After the extended culture during
12h with or without 1 pgml™" tetracycline, the intracelivlar levels of IxB@ and
IxBe and NF-xB activities were examined by western blot analysis and luciferase
assays, respectively. To examine the effects of A20 re-expression on apoptosis,
1% 10* KM-H2 cells were cultured for 4 days in 10m! medium with or without
Tet induction. After staining with phycoerythrin-conjugated anti-Annexin-V
(ID556422, Becton Dickinson), Annexin-V-positive cells were counted by flow
cytometry at the indicated times.

In vivo tamorigenicity assays. KM-H2 cells transduced with a mock or Tet-
inducible wild-type A20 gene were inoculated into NOG mice and their tumor-
igenicity was examined for 5 weeks with or without tetracycline administration.
Injections of 7 X 10° cells of each KM-H2 cell line were administered to two
opposite sites in four mice. Tetracycline was administered in drinking water at a
concentration of 200 pg ml ™.

ELISA. Concentrations of TNF-a, lymphotoxin-o, IL-1, IL-2, IL-4, IL-6, IL-12,
IL-18 and TGF-f in the culture medium were measured after 48 h using ELISA.
For those cytokines detectable after 48-h culture (TNFa, LT%, and 1L-6), their
time course was examined further using the Quantikine ELISA kit (R&D
Systems).

Statistical analysis. Significance of the difference in NF-kB activity between two
given groups was evaluated using a paired t-test, in which the data from each
independent luciferase assay were paired to calculate test statistics. To evaluate
the effect of A20 re-expression in KM-H2 cells on apoptosis, the difference in the
fractions of Annexin-V-positive cells between Tet (+) and Tet (—) groups was
also tested by a paired t-test for assays, in which the data from the assays per-
formed on the same day were paired.
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Co-inhibitory molecules of B7 family

PD-1 (programmed cell death 1)
BTLA(B and T lymphocyte attenuator)

CTLA-4 {cytotoxic T lymphocyte-associated protein 4)
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HVEM (herpes virus entry mediator)
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TLR3

HSV encephalitis
HSV encephalitis

80

RE - 7 PO RBRAYE L M4 OBIEFEZH -

BREOHENDS.

. HEAERPES COBRTFER
SRR IRE ORI C5 A 5 CO KIBE
TRF A2 7T H5BREENms Ty
59 CORBIERHATIRP0.1%E XbDT
BRTHHH, NETIEAD C KIBRE D
HERHLOATHSL. COBEFERDOFYY
THEEZHRIZBOWTIZNG6.7% L HRT, H
AANTIE Arg 95 stop EWIHI B EDOE RN
9% EEZEDTWEY, COBEFEED 3
ODIAL AR FFTL h—H—L 2DODY
Y— &M EREAN, BEAN, HARANTRARL
R XEoNTay AT (CA) - (GT) 0 F
L, AEESRPHOIE L7, Arg 95
stop ZREEIZFET 1%, ®ET2%, BHA
T6.7% ThHo?. BABLELLHE, K
WAy 78RR AR BIIEIC L ALV 2
Va Y CHESMML-TREREZ SRS,
BLUBBIA IR T74—3kb L bR FS VR
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| ¥
NNV Early endosomes
Cytoplasm =

Endosome

Lys

M){DS*—/\ \

TRAF6TRIF

Nucleus

DNA

8 bk b UNCI93B RIBHE&EANILARARA (Casrouge A et al, 2006”)
ER &2 LINCI3B MR8 9 5 & TLR3, TLR7, TLRS, TLRY DT HILIZEBEHRE Y, NIANRAREKHSEIS.

Virus

Endosome

Mitochondria

@ J e IRF3/7
' NF-k B -
ATF-2/C-Jun

Cytoplasm

K9 TLR3RIBEANIAZRSE (Zhang S-Y et al, 20077)
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®5 MEBRCEETFZE

MBI O BEH EREEET
BERE A R R E FCGR2A (FcyR Ila), FCGR3A (llla)
FCGR3B (lilb), MBL (mannose-binding lectin)
TLR4

<A NG T ) T RERAE | NRAMP (natural resistance-associated macrophage
protein) 1, IFNG, IFNGRI

IL12RB2, TNFA, IL10, IL1RA, SPA (surfactant
protein A), MBL

VDR (vitamin D receptor), TLRZ

77 gt s iE TLR4

£6 MWMEABREEERTER

MEmE By %= B
BERR AR B C5-C9 Complement deficiencies
XA AN F U T REEE IFNGR1, 2 | IFN-7 receptor deficiency
IL12RB1 IL-12 receptor deficiency
IL12B IL-12 deficiency
STATI STAT1 deficiency
FAAREKE - 7 N UIRBERE | IRAKY IRAK4 deficiency

TLR3

NEMO/KKy
IKKB

|
NF—KB‘

IKKa

[ inflammatory cytokines ! ‘ IFN-B

B 10 IRAKA4 RIBSE (Takeda, Int Immunol, 2005)
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R VAL, BAERRICHERIIBEZIBO -
CAERPRI S EINTWSEY, CIHEE
FERIZIPE, BENCOAMBARRE R TER
PHY, HANBRETLIHIGEZ 720D L
EEND, KEAIIEIRT, BT s
IR LB T BRI U B g
P2RTh, BRE - -BCRIZEAERN,
Ross 5 DOMEIC L 5 &, BB AHRYIC &
BHILTE (L) &, MiARRKIBERED 4.5%1
RTEBEATIE19% &, ik RIBIEREZOIZ
IWPEP o/t DI L THAH, B X b Hifk
WAL Y, ZhSEETH 5 L RSB
ELTHEITHAA, BETH S LM, R
B2 MOF, septic shock & 7 ) AR DIE~D
BB, FERE, BEEMEZRBUILEREICBY
T, WAREBALORE L FHRAR « BIE{LAHE
ML-oWmEDD S, HRIEHMELEROK
WATHRLIZLISEZ 572720, CORIBRERZ
T, MBEAEICHT2RZEESEEEEITE
AEERR L, —HRTRIIED - 2720 8%]
LERTH 700N, BEZ CORBERE
DRBREZEEDPHHICEL RO ARFLRERE
TV B A 5.

2. IRAKA RIBIE

" IRAK4 K4B#ETit, TL-1R M@, TLR H8k
(TLR 2, 4, 5, 9) W3 HEHAREL (K
10), 79 ARGAERE, IRICIiRRER 7 Kok
W 55 BEE2RT. bhbhidARIBw
O fIRBE M RIE S 2 2 B Y KL 72 IRAK4
RIBEZHE L, TOREBHEZHE L,
FERSILRBIZEIC X D 2 DBHRIER O, I
LELITHBEBEIERL TR SV &
% L7,

I KT YR 3~20 HAEOMIZE b
DNA KB4 52, ZORKBEHEIEEER
% { DB T B RS - IS L
TWw5, HEFIFI0BERE L DELT

Tanus

ST (GRS B
M1l RERECHIBRERT CBRERT

BIEW R B AS, BB T2 100% KK &
HAHLDELTREICIL BMMENDH S (B11).
IR L Z OWMHADHE-5 575, BUROEYE
DT, FM%, PBRRRRIRELR L, HROK
PIEICHARBA L o0 d 5 BYYETIX, BER
FORBIZL Y BERTORENKELDOL
o TETWS,

MAEERZE LT, HdoLWELTWHE
FEFELTLHIBRMEETL o L DBIET 558
fZFcikiwv, PlIZiE WRoxsicss Y7
WITHTO -7 Y H#ETERENL Y ES
L7BIET o9, =9 7HITWHES L
BEMIIARGBIZFEREL S, T2, #HiC
HHERHRE - BEOERTH o2 b 0N, R
SIS EIEHICHER L LA MHENL H 5.

D

1) Cooke GS, Hill AVS : Genetics of susceptibility to
human infectious disease. Nat Rev 2001 ; 2 : 967~
977

2) Dean M, Carrington M, O'Brien S] : Balanced
polymorphism selected by genetic versus infec-
tious human disease. Annu Rev Genomics Hum
Genet 2002 ; 3 : 263-292

3) Torisu H et al : Functional MxA promoter poly-
morphism associated with subacute sclerosing
panencephalitis in Japan. Neurology 2004 ; 62 :
457-460

- 4) Inoue T et al : Contribution of the interleukin 4
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10)
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Ishizaki Y et al: Association of TLR3 gene
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cephalitis. ] Neurovirol 2009 (in press).

Barber DL et al : Restoring function in exhaust-
ed CD8 T cells during chronic viral infection.
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2006 ; 314 : 308-312

Zhang S-Y et al : TLR3 deficiency in patients
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317 : 1522-1527
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component of complement : An increased risk of
meningococcal meningitis. ] Pediatr 1989 ; 114 :
260-264
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human complement C9 gene is the major cause of

11)

12)

13)

14)
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Japanese complement C9 deficiency. Hum Genet
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receptor-associated kinase 4 deficiency : rapid
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9. HIETAREIRA, HERIEBERRR

AR, SRR

Bacterial meningitis, tuberculous meningitis

R FER*

HARA Toshiro

M BFEE, RERF

1. HEMHRERE R

FHEDMAT M ¥ 72 R BEER 0 S EEE U IR,
B E L OCIIRBEICR AL, RIEZEI L7boD
TH D, MITHICIERBIEA LHEA 2R ¢
%A1, % 9 Omucosal attachment/coloniza-
tion : EHMHRARH B W IFTEM VAR IS L 2 2
T L, @invasion : MiFEIZ\VA WA REED
L7y =G LEBAT S, 2hh o6t
intravascular survival : M8 P3IC A D 2% « 8470
L, @ crossing of BBB : BBB #3Hi& 9 % Z &2 &
HBERFICA D, ® survival within CSF : $ER+H D
T OICER - BT 5 ik ) RERSE DS
#z 2V, #F1 IR T X9 I mucosal attachment/
colonization D CTLEINT IgA, HEEE),
i LRz A3, invasion DR CIAREE LEZ, MmEN
TlRAE, RS 3 iz, BBB BT 3
R CIIME AR, BERPCEET 2EA IR
W oailE, fifd, g, EEEHEEE L
T,

THE MR OFRE B ST 2HAF & LTIER
FQARERT, BRERTF2H 5, ZRERT
Dl TR RBIED, ik RIBE, AR
H, IRAKA KIBFEYD, MEMHENH D, BRERT
TR, EBEEBOSEE, vy MY, HE
W, 57 7 —CRLOIEAE, BUME, %o RH
M, REAR, BHEE - AOAEEED 5013
HHI e 03D B, Mk RIBED & BIMRAHE, Mgk
BREGIC & 2 MBS ERERE 48 (3R 2), L RIBIE,
TRAKA RABHES, FEHAE & FiJsBRE I & 2 MBI 1
B2 I3 BIfR 0 D 5,

FHE BB A (374 R S FLsh R % <,
4IRFETTEH%ZEHD S,

* UMK EER R A SRR R SR B B/ ARt
[T 812-8582 MRMTHHX B 3-1-1]

®1 RIERECBIMEEE

1. Mucosal attachment BikEY IgA, IREEE)
Colonization FEIE BB
. Invasion g ER

. Intravascular survival ik, 4FhER, IR

. Crossingof blood brainbarrier | & EF

Survival within CSF BER R EMEE, M,
&

O ads OO

R2 WAXIRE S MR

e |WmAkE. . | 5%
c2 FiRIRE, BEIRRE | 5~50%
C3 | IhABE, mERH | 5~50%
C5~C8 | % >50%

Co | BEfRsE <6%
Factor D BERE A B <5%

Factor| | BEREAE | >50%
L BhRERE ~ 5~50%
Factor H BEERE 5~50%

Properdin | Fl%E |

=53]

JHEERE, A v 7V vy PEbH, KEE, B
HAMEEEREPFE4EETH LY, 3D
£ ICEIc X ) HRE IR H 5, 0~3 A
T, B#AIMMEESEIRE, KBEZ & OB
B, 7FORE, VATUTHE,

2. HEMHREER

TR ARSI B A U 9 R Gy 1
2T 5, PIRGYREFTEY v 3 fid & S E
D3 U ASIATHICIERE T BB, PRI BT
% kRS 2 O B 2 T, MifERE M
W (%, VATY 7RE) ORI, T M
fa - NK il o4 vy —7xnvy £
R, Bk .- ~w/n7y—YHhEofry—uAfFx
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R3 HEUBEERXOFEHNFTEREE

HER B B EHEEE
KIBEL EDOBARME
EEJFIBE
YXF17r

AT HE

| WRE

| KBE
 DzFUy
RalRkE

PR B
BEAE
AL 7NT L HHE

e

ik
fet

:/"'12 i)i‘jig < %g‘b‘(b)éo
[2] BFmRE (=)

e & 2 DRSS, O BBB DE&IEDIGE,
@ RAEEMMEDFEE, G #HRH HifuEk, MM,
MEdE, SonsY 7, PAREYA L0
HA A4 VEEICES L, BEORER O ER
T DOICEBE &R BT, R ORI,
WEME, S7u707, 7AradA s
tumor necrosis factor (TNF) -«, interleukin (IL) -
18, IL-6 DEL XN, Z0%, B EIMBRES
BRI B, DFIHIMIREELRT A AL VEE
HRE & 72 b ZERISHEIT LT, A4 P A
VI3 E 51 BBB OZEi@M: 2 TIE I, sl
5E, MPE EREZEZ2OERIT, ek
JEROIRRBICESBEEG T 594 P AA v E LT

TNF-a, IL-18, IL-6 3% %, ZN 56 I13FTICHIBR,
rru7y—, Tyu)7, PALayA b,
WEMEL Sl X D EEEN S, TNF-a i3 HEH
I8 - B ES 7 R b — 2 R, BBB D& @MIE,
WFIE, MR T 2 o267 5, IL-18
l%, TNF-a -+ IL-6 DFEAE S BBB OE:@ M % itk
S, MREOMEE &7/ 7, IL-6 DELIT IL-
18, TNF-a 2 &k h#gma s, #iE$ TNF-a,
IL-16, IL-8 IZMIEMERIRR OBIELE LT, £
TNF-a, IL-1, IL-6 7% &HSHIBih Bl o wg
BEOFHICERTH B I MENH 5,

(8] R L IR D O H I ERREEIR

1. HHEEBERE R

WEMEN D SHAE I X 2 BN & IETTED 7 &,
FEEN, WAL, UERE, BEREEE, oAl T,
SHYORIE, Kernig 45, Brudzinski {7 £ Ol
FEHREOER - RSB Ic 22 %, L LHTEIR,
FLECTIEMAIET, AR, T, M
SREE, BEAR, WEOMERSF 7/ —X¥ht
DIFR RN LIERD AN A SN GELRH B, H
RCIRBIRREER - BBESHECE W L b dH
BBRKREMIIEIE A S B Z &%\,

2. MERMRER Y

TR TA SN D REEORE LT,
1) FeEh, BRI, HARZEL EOIRRRR
RERDADIH S B8 13, {EIRMER, EHEE,
MR, TEH:, AR ED, BHEENEL

BB R T OME D15
&, BERs

/A

BBBMZE @

R Bz - FRERDOmigration
T TR & Y1 hHT o EERIE

,| RE#RR, o077, 7R
FOYA b, WREMIR ORI

A 3

Y

3

Y

HRRRERF O

YA bHA REORH
RS E fhiEimA
NPl REE(ER?
RiEkEE

E BERRORELERE
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9. HEMABERR, RERKMBEIRR

x4 HEXOBKFR

- EE, 1 L fﬂm@ﬁ ‘ ;ﬁé . ’ : %E : "
ERNR 50~80mmHg | <5(ZLIR <10)/ul >50mg/d! 20~40 mg/d!
(FHERZBR ) BAZFR >75% 1) > /\BR | > MFED 60~70%

EMRARE A ToE FhRREfICIES B #Z
T RERE A T U 2 INEBALICIE S wd b2

HEMEEEA JUE ) o INBMBALICIES B | HEz
BEMREIE L T )2 INEMBALICHE S N3y EE~PPiEE

DM EE B E DIERDIA S N5 2 ], B,
WRIRIEBAZE 7o £ DR O PR e s 23 B
T8 3, O3 O>OWmIPICTT SN, 1
I~3HER LR K,

2) JKEHAEZ ¥ 72 L7 i S0H I BEkEE
I ¥ O R MEASETT 5 2 LD B,

3) MMEEER D LREDTR T, IRIREL D3
IR L0,

@ R EED S A= B0 D DOHRRE

1. BR%RE
BEEBEORE 249 4 CINRE2 R 2 A8
Hhsd 254, FHEAICUIRMERRO H 254,
H5VIIHIEYE L L OB H 5E8% EZER
THb,

1) BREE
THIZBWCE 3 & 2 ARMHEEYH B, 7T L
Btk EtED, BREGRE VI THIED 58
BEEEEHENTE 5, H%EsgEb L Ziehl-
Neelsen $4t27%2179

2) %
HoWmH - FE, BREREZT.
3) PCR %

HIE DY RV — b RNAEEBETO—H 2 HEE
FEI & B R AYSEIS 2 BV 72 multiplex PCR % 7]
AL CREICZHEETH 5, BKER LoV
B3I B IIRE S 2 ool &L LT PCR
BELIKERTH S,

4) BEHERE (R4

B ILEEE 0D 40 % R IR T LU dudHg i
Bfg ((UIBME, Wik, EE »8EbLND, 7
A N AR TIZIEFETH 5,

5) k%K

IEHBEN I 5/ DU, $iER T 15/ BEE

FCIEETH S, —MRITILIRHERERZ TIZ BB
BT, R CIIBIEBRENLTH B 2 E S\,

6) EBE

EMEEE DI I YA VAL DEEIC L
B¥ 5, FHpIEEME L iRT 5,

7) WmEAGER

B P OB EE L LT, BEERIG,
5F v 2 ABERKIGE ENH D, WRE RS EME
IS ERE, B BEEAMMBERE, (v 7y
FE b B, BEEKE A, B, C, KlPuRBEMEKE
BICIRO T w3, T bERES 2 I NEER
oAb & bRHTRETH 5,

2, MEHRE

FAIM TR ABEZ 9 AIBkES, CRP &
lhHme NG, BHELOLAE LR L E IR T
WHEET 22 L%\ 0T, MilEsE Tl
B b BRI D 5,

3. MM RDBEO /- OFHRRE

1) 9425747 x2OKE

R ETURR RN IFN-y BEZHET2 DD
T, YL VR K D REESE,

2) K9ER X #%

FREII AR, RIS v, ABEICER
T EEBA L NS, BHZIRT 2 LB
L TRDENG,

3) W& CT

4) BHEE

R, BN ERET 5,

- 5) PCR ik

FEMZHE DNA 23EHHT 5, BEN L (A< h

FATH 2 08BIEICHERT 5,

INBARE 41 18FE 2009 629
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51 ’6FEBIRE ZDFIRS S URERREPTR
hoHIZMRYERRR

R5 WMEMEMEXAOEE 6 EARICH T ZNERIEESE

ATy T B ORI R
CTX(% /= {& CTRX) +PAPM

1. {LIRTEBEE R

TR R EHIEEEIC X 2P coRETH B,
ASEDHEETH 2 H B OO & o2 ik Iz
X OB aTBHBINTHwRZ EIH B, L
DY CREREIC L THE T, REI1EHLDH T
BT\ 5 & RRICBEREAT D EN TV 2 Hi4 Al
ZHHT 5, RHEREEE LT, BRI (5
B, BEIRRSCRER 7 &), SSRERJT (i CRP 72 &),
BV R (0, MiEse &), mRFTRR E23%
%,

R 5T X IHEREIHS »ThOLEED
WMHEREE LT, 7489 F> L (CTX) 2k 7
FY 72 v (CTRX) &/8=% L (PAPM) D
DI N TV 5, BRREHHERIE, B, 4
WRBATM: e & & RE L BAICIRIE R 1T .

TFExHY A A

PRIEER 2 L CHER L L bicTX ¥ 2
T BRI ND I EB%, BGEE, A4 -
A A GG E OREESA S, BRI I
HEE L EORWAPREEIN TV B,

2, TEIERERE R

FARIN I VB ERERRE S & R HIE 1238 <,
BOHIRFIREORE S N BRI EIRT 5, BifE
AV =7YFANH), Y7 7TV (RFP), A
FL 7 h=A2 v (SM)ICE TSP 3 F(PZA) ¥ 72
1Z %7 b —)V(EB) Z N Z 7 4 BEHAMTbI
T3, BlE2ARLED6 90HA~2EMED LI
B5T 5,

ATy 72 RIS EE

6] K< HDEHIEDRRBEIEE EDESHE -
B - T

DIC, ADH b EIE, I TKHE, BT
Bl E0NdH 5D, FEGRET 2, RERIGHHE
L, ol AWELD EHEEMLLES
i, HETRE R E2EEBLCT Ayl
DREZITI .

[7] FEREB, REFMRL SHI=FiE

RR2W - RHREZ(T) LB TEREE,

630  /)\ENE 41 18TIS 2009

XBE MEPM

B BEHIRE CTX

fi R R PAPM

427N HHE | CTX %7213 CTRX % 7213 MEPM

B AR CTX

ATy 73 BRERSME(MIC) B ESE

N CTX<1 ug/ml CTX
CTX 1 pug/mi= MEPM

B RHESHBRE CTX<1 ug/mi CTX
CTX 1 pg/mi= PAPM

i R ERE ABPC<0.1 ug/ml | ABPC
ABPC 0.1 ug/mi= | PAPM
PAPM 1 ug/mi=< | VCM

127N ITUHHE | CTX<T ug/mi CTX %713

CTRX

CTX 1 pg/mi= MEPM

Y257 ABPC<1 ug/mi ABPC
ABPC 1 ug/mi< | PAPM

BRI RE ABPC<1 pg/mi ABPC
ABPC 1 ug/mli= | CTX

CTX : cefotaxime, CTRX: ceftriaxone, PAPM :
panipenem/betamipron & #J, MEPM : meropenem,

VCM : vancomycin
(MEMNBERRDBEH 1 K51 L EREESY, 2006)

BIE 2 IR S TIRIET 2, —RICHERZFHR
RC, #hE e UCHilg, <TADA, B, Ak
BE, KEER &2 LD B, RGN
RIFFRARTH S Z L%,

SCHR

1) QuagliarelloV, Scheld WM : Bacterial meningitis :
pathogenesis, pathophysiology, and progress. N
Engl J Med 827 : 864-872, 1992

2) B FER AN R O SIEEEE. 1R 104
920-924, 2000

3) JR FFAL : Wi RIE ORI - R L AR DIRAR
32 : 2044-2048, 2000

4) Takada H, Yoshikawa H, Imaizumi M, et al:
Delayed separation of the umbilical cord in two sib-
lings with Interleukin-1 receptor-associated
kinase 4 deficiency : rapid screening by flow
cytometer. J Pediatr 148 : 546-548, 2006

5) Ku CL, von Bernuth H, Picard C, et al : Selective
predisposition to bacterial infections in IRAK-4-
deficient children : IRAK-4-dependent TLRs are
otherwise redundant in protective immunity. J Exp
Med 204 : 2407-2422, 2007

6) HIEMERMEIRKOBES A F 74 VERERS « MlEH:
BB R DS A F 74~ 2006 (HAMEIBEES
H— b=, http//wwwjsnt.grjp/ & )
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<HEBHZXTOA REDFEWE>

Gue ik A RlREE I

R SR

Toshiro Hara

F U ®I

INBAIRRRRIERR O LT, EEAER
(T Y v 38kH 5\ IEHiE) &% VIZERBERD
LRI EEIONTVS, O HRERL
fE  (multiple sclerosis : MS), @ & ¥ #7& 1 X
H B4R (acute disseminated encephalomyelitis
ADEM), ® clinically isolated syndrome (CIS), @
£t/ NMSFRRE, ® opsoclonus-myoclonus FEEEE,
(® pediatric autoimmune neuropsychiatric disor-
ders associated with streptococcal infection (PAN-
DAS) Db, ATuA FIERPEELMLEZ
5o 2 SR WE, SEBEEMEHERZ PO
WKRFOMBZENT 5,

I, INRSHMRE(CE

1, KA - wRE

WK R & H e v, lRA MS &Rk
BIEHRR, BENER, o IIXBRERF»T
FHEER EOF 2N LT HDRRREL BT
Lz T &2 o T3, PR S
) VEERERICNT 5 Mtk R0 Thl? B)E
% RHEREIGE e ENEBELEEIRES Z L3
WEINTNV3,

2, fEK - B
ERERBEAEE, EE, DKRHR, 5o

* NN RZER BRI RN RIE R R
iyl
(T812-8582 @M HHRX B 3-1-1)
FAX 092-642-5435
E-mail : harat@pediatr.med.kyushu—u.ac.jp

NI

FREL (HBREL, STRRER, HRED), BEREE, Bt
EEREE, $TRELRETHY, WEBMIZE -
TR %, REWERNICSRT 5 PR
DIEY — FBATH 5, HRDOMS Tk,
B, BEBOIEGER, ohA, BREELZEOR
MERRAREIR CHRIE T 2 Z L 03h B,

M & DIMEV T, AR MS TIRRA MS
&It WEHARHY (& H=28vs18),
FREMEHN% { (98% vs 84%), “JEITEIP
BEREEICR 2 ETOHM 10 g LRV,
INRFIETH 5 - ORI AR R X ) #H4E
TIRETRSCEREREICRS,

3, iﬁ‘ ﬁm)

ANRMS DEEEIZWERFEZIN TRV
%, A MS IC¥EL THREVMTbOILS, MS Dif
BRI AN OBE, BHEILE X OETHIEDOWR
B, AR X BEHONERE, VNEY T —
avhrbkd,

1) BEHOBRR

MS DIFERH 5 W IZEHRFO S EREICE,
MR ER BN DR R/ADBIZS Wik B
72, TELREIREHICRTFuAL FIEELZITI,
AFNLTL RV uriEORATuA FRERE
EEEE OVVARREE) RIS, Thd,
B3 % 20~30 mg/kg, 2~3 R 1) TRl ERNE
T5H0DT, HH 1E, 3~5 HFEEFEL TIT)H,
EROBEL R R LB ESIIAEESL 1~2 7— VB
M5, $NABEBROREORATRA FEICk 3
BEE (Img/kg) 21THIBEIL, BREMNRBIC
bbbk ) 2 BRBE Rt ET 5, 1177
7R ¥ 4 ik MS/BIHEEAR T/ OV AR
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BWHEIZL WEAR, SAAEERDELT
bEELIERVEET 2548, HEIS 3 »H
DINCTHIULE, MmEFEseHn, fSREREsgii
BENH B,

- L ABEDOIERBF

AFNTVL F=va vy KBRS T, © mEK
BFjOmBdeiidl, @ T a7 A b — 255 -
TEECIE, © mEAEME, HEROBEESTH
BUMH, OWROLIEMBBIC X294 P4~
fvy—usfxr (-1, IL-6, f ¥F—7x
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