2 1. STING IZ L DKIERIED A H = X A

R LT BILE ., RPN, AR, JURELE, RS, 2EANT
(R RN RHT)

(AEY)  STING IZ X DXETIED A N =X L ZfRAT 5,

(HFi1E)  REERIETRE ERIZBIT D3 Ui R 5- LT\, Stimulator of interferon
related genes (STING) O%GE EREMIBIZEIT 28R T RIZ AT — 2 X—A T LT, £7-

STING 7 2= MFE F CHIMREGE EEMIOREE 21T, ERMEY A M1 % qPCR IZ XV fifdT
L7,

RESR) Fx i, RUEHBIC X DRI KD RNA-seq 7 —% (GEO: GSE 148815) #f##r L7
L Z A, STING @%\éﬁb)ﬂﬁmﬂ& VRSB L THERICEE TH DS Z L, FRKGE L
Bzl < STING ZiEMA b+ % & LRSS A S A o Th D IL-33 X° TSLP Tlix72< RANTES 7330 <
HETLHZ LA L (™ 1),

hTSLP hIL-33
HBEpC < 10 < 2
Z 8 o Z 4 *
xS s *
v ES 6 E23
1] o 0
28 4 I EI 222 _I_ _I_
© X © x -
sd 21 L &5 F 8, 2 “’(1) Y ad
0 y r r r r r r v
Ctrl cGAMP H202 H202 Ctrl cGAMP H202 H202
5x 104 cells/well + +
incubation for 24 hr CGAMP niEny CCAMP
hRANTES
¢ discard supernatant [ 1 I I_!
. 400 — L 100 —
incubation for 4hr Z o Z - 80
£H,0;, CGAMP or H;0,+0GAMP & § 3% T If +
2200 $ 22 40 .
B £ 100 = 5% 20
2° o £
Ctrl H202 cGAMP H202 Ctrl  H202 cGAMP H202
+ +
cGAMP cGAMP

1. RK[ELRMAED STING FHLICES EREY MMV DEIL

(28] STINGIZ. RS T A /LA, T4 7 TA LA HIEREDDNA, RNAZ U H FELTWD,
b STING IEMALIC LD %0EREIZ, RANTES 2 L CW D RIEEMEDR B 2 b iz, Fir4E,
RANTES 78 1 BUIRJEN S 2 BBIE~DOBITEML L TWVD EWV ) HENDH Y . STING OB B4 5 #H
HHLENTWAHZ 2D V. 20 RANTES 78 STING & MHALIC X 20 BRIEICB W TEETH 5 Ak
PERE 2 b, 2BRIE~OBITEFIC OV TILI LR IBHFABMLETH L,
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(fam)  STING (F50E LRI T 7 VR AR PR bEEITH Y | IHM(EIZ LY RANTES 73
JLEL Tz, STING IZ K 5 5UERIEIX RANTES NEETH LH Z L AVRE I T,

(3CHK)

1) Gauthier M, Kale SL, Oriss TB, et al. CCL5 is a potential bridge between type 1 and type 2
inflammation in asthma. J Allergy Clin Immunol. 2023;152(1):94-106.e112.
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2 2. VT —)b B ARV S W R 0D Do i A S R K] 7T

VLA, AR, BT RS
(#LFE )

(B 2Ty — L REERRIECPANIL, ERRMEEND 7 v v TREGERECS) e T 7 U =h L7
2 TREERESCOIC KA SN D, — T, CPA IR OBIR T ARIZE 0 2470 THREZH LT
DT EBMBNTND D, Alal oz 1 XERREECIES O 5y AW FEH 72 28008 CPA B 0L
fERRER T RIE T RIS R LT,

(515)  CPA &% 25 JEf ., JHEREMIIENE) B 8 #i], AREME i E(EH)BE 45 #2558 L LT,
1 R RE AR A & L C L it 4 A 1 1l A 1 R SO (FMID) L\MEE”EELE?E@(CAVI)%)%E@L CPA »
PRKACA & CTNNBI O TR ZFHE L7c, BREGECEE FARROAEICL D 5 L7 2 B
T, M HERE F 7o i B ARE C%ﬁi“?“é K+, FirAis L0 1 Ef&OD'L\mHSf“BﬁI?@W%b oL

77o AWFZEIL. RZOMEEE B S DEKREZ T TIT - 72 0KFEE 5 2022-0047),
(i55)  PRKACA & CTNNBI1 OifE TR %X A A B e

ccTeGCcC TACCTGGCC
G

112 d, CS12 i, SCS13 i, PRKACA B5YE 6 fi,

patt 19 il cdh-7-, CTNNBIIZ CS ®HH 2 fi,

SCS D5 & 1 BINEETH -7, FMD 1%, CS(5.1+ I LI L
2.0%), SCS (5.3+1.7%) & bic, NF(7.4+1.9%) & Tl Corrercre Ceitercre
EH (7.0+2.19%)7 b LIE(iEC & 0 | PREACA % R( ”
BHV :4.711.3%, 72L ; 5.4E1.9%)I2Bb 5T,
NF & EH 2t UKfECTd - 72(K 2), CAVI X, CPA
B & NF B4, EH 5 TR0 -72(1 2),
FMD i CS #:Cldifbs, HbAle, 7 L7 F =1L,
SCS BT AR . HbAle & ADFBE 2~ L= (3
1), PRKACA GVERECIZIMAE, HbAle & FEMERETIX BMI, HbAlc E ADHHEZ R L-(% 1), CPA
-5 ; o 4, IZHID CYP1IB1 ® mRNA %Hd, CS, SCS, NF & L <

1. BIBIRIED H(+5 PRKACA & CTNNB1T &%
FOLEEBIA : PRKACA . B : PRKACA 514,
C : CTNNB1 &%, D, E:CTNNB1 [514)

T LD B 2 PREACARRYE, B, NF 0 8 BE TR R o 1,
- I P 1 4EfIcit, OS BECIHILHMIME & HbAle, SCS BT

= Eole T GEUMIEL LDL 527 5 (LDLO). PRKACA BHERE
ca o T TId HbAle BRMERECIRULAEINFE & LDLe 2SS LT,
S0 e X i i =

IR I BB CEE Lo 72(3 2),

e

9
8

s 7 L1
6

[RIPR A P MR |

2. CS & SCS. PRKACA I&tE LIEM B (2815 FMD & CAVI D&Y
(A,B:CS 85XV SCS HNDLER. C, D: PRKACA IBHEE L UVIE R D LLE)
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% 1. CS XU SCS, PRKACA BGHES LUIEERICH TS FMD LR EE=RTFLNDMEE

Clinical features Genetic charmeteristics

cs scs PREACA PREACA
mulgiion (+)  mulation {(—}

s Poon P w p »
Age (years) 009 078 -055 005 -005 091 -038 0.l
Body mass index (kgin’) —047 012 —038 020 014 079 —0.50 043
Systolic BP mmiig) 032 031 -004 090 003 095 0.3 060
Disstolic BP (mmHg) G111 035 018 056 009 087 023 033
HDL-C {mg/dL) —000 075 045 012 054 027 013 06l
010 075 004 089 037 047 002 095
—021 051 -058 004 -020 070 -0.45 006

—062 003 —040 018 -083 004 -043 006
—060 004 056 0.04 —083 004 048 004

Creatinine (mg/dL) —063 003 —015 063 031 054 -036 013
GFR (ml min/1.73 m) 070 001 020 052 004 079 038 011
Serum cortisol §.00 (pg/dL) 0.02 094 017 058 -054 027 023 034
Serum cortisol 2300 (pgidl.) —005 088 045 012 -043 040 029 022
24-h urine cortisol (ug/day) 0.34 028 052 007 -060 021 041 008
Serum cortisol aller |-mg DST (ug/dl) 003 092 037 021 —066 016 032 018

Bold indicates statistical significance

BP blood pressure, € Cushing's syndrome, DT dexamethasone suppression fest, eGFR estimated glo
merular ilirion rale; KM llow-medialed vasodilation, HDL-C high-densivy lipoprotein. cholesicrol,
LDL-C low-density lipoprotein cholesterol, PREACA protein kinase cAMP-activated catalytic subunit
alpha, SCS subclinical Cushing's syndrome

pebl)s

#* 2.CS B&LU SCS., PRKACABHESFIVREEHTOFMAIETOEREFOES

cs SCSs PRKACA mutation (+) PRKACA mutation (=)

Baseline 1 year Bascline 1 year Baseline 1 year Baseline 1 year

Systolic BP (mmHg) 14124177 1129+19.1% 136.1+174 1228+ 13.2% 13874274 113.7+12.8 138.5+13.9 119.5+17.9%
HDL-C (mg/dL) T5.8+17.7 68.0+166 69.6+147 6961116 T25+£175 628+19.1 726+162 707119
LDL-C (mg/dL) 14444427 123.6+259 11624406 89.9+21.2% 146.5+49.2 133.2+20.4 124.4+41.2 97.5+258"
Triglycerides (mg/dL) 136.5+69.7 123.3+93.9 1274+53.2 11854467 147.5+753 153.7+120.1 126.8+56.6 110.4+48.7
Plasma glucose (mg/dL) 1003 +155 98.7+16.9 105.2+269 10694215 102.8+20.0 103.5£21.6  102.9+23.0 102.8+19.4
Hemoglobin Ale (%) 6.0£06 5.5+£03" 6.0+0.9 59+1.1 6.0£0.6 5.6+04% 6.0£0.8 5809

Data are expressed as mean + 8D

BP blood pressure, CS Cushing’s syndrome, HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein cholesterol, PRKACA
protein kinase cAMP-activated catalytic subunit alpha, SCS subclinical Cushing’s syndrome

*p < 0.05 versus bascline

(B4 SCS & S° PREACA L5210 CPA & TH ., MEBEREITAREM: & IEBH (TR
L, RBIERFIIFN LERD —HERAF LTS ZENRBRENT,

(ham) BRSO B R OBAR T AR OF DD 53, CPARE TIEFINE bEER <O
FERK T2 7+ n—3 50 ENRHL EEZDNT,

(3R
1) Pitsava G., Stratakis CA. (2022) Genetic Alterations in Benign Adrenal Tumors.
Biomedicines. 10(5): 1041

(& Fm 3]
1) Watanabe D., Morimoto S., Morishima N., et al. (2023) Cardiovascular risk assessments in
patients with cortisol-producing adenoma: impact of clinical features and genetic characteristics.

Heart Vessels. In press.
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2 3. Precise clinicopathologic findings for application of genetic testing in pediatric kidney
transplant recipients with focal segmental glomerulosclerosis/steroid-resistant nephrotic

syndrome

Kenichiro Miura?l, Naoto Kaneko!, Taeko Hashimoto!, Kiyonobu Ishizukal,
Yoko Shirail, Hiroko Chikamoto?!, Yuko Akiokal, Shoichiro Kandal,
Toshiyuki Yamamoto? and Motoshi Hattori!

(1Department of Pediatric Nephrology, 2Institute of Medical Genetics)

(Purpose] Establishing a molecular genetic diagnosis of focal segmental glomerulosclerosis
(FSGS)/steroid-resistant nephrotic syndrome (SRNS) can be useful for predicting post-transplant
recurrence. Monogenic causes are reportedly present in approximately 20%—30% of patients with
FSGS/SRNS. However, the characteristics of patients who are likely to have a monogenic cause
remain to be determined. The aim of the study was to examine the likelihood of detecting causative
variants in patients with FSGS/SRNS based on clinicopathologic findings, such as age of onset, birth
weight, kidney size, family history, extra-kidney manifestations, nephrotic syndrome, treatment
response to initial steroid therapy and additional therapies, and degree of foot process effacement

(FPE) on electron microscopy (EM).

(Methods] Pediatric recipients with SRN'S and/or biopsy-proven FSGS who underwent their first
kidney transplantation at our center between 1999 and 2019 were analyzed. Patients with secondary
FSGS/SRNS were excluded. The recipients were divided into three groups: familial/syndromic,
presumed primary, and undetermined FSGS/SRNS. Patients who met all of the following criteria
were categorized as having presumed primary FSGS/SRNS: (i) nephrotic syndrome, (ii) complete or
partial remission with initial steroid therapy and/or additional immunosuppressive therapies?, and
(iii) diffuse FPE on EM in the native kidney biopsy?. All patients underwent genetic testing using

next-generation sequencing (NGS).

(Results] Twenty-four patients from 23 families were analyzed in this study. Pathogenic or likely
pathogenic variants in FSGS/SRNS-related genes were identified in four of four families, zero of
eight families, and 10 of 11 families with familial/syndromic, presumed primary, and undetermined
FSGS/SRNS, respectively. Post-transplant recurrence occurred in five of eight patients with
presumed primary FSGS/SRNS, whereas no patients with familial/syndromic and undetermined

FSGS/SRNS experienced post-transplant recurrence.

(Discussion] Genetic testing using NGS has become a valuable diagnostic tool for the identification
of monogenic FSGS/SRNS, which is present in approximately 20%—-30% of patients affected by
FSGS/SRNS. Our systematic approach based on precise clinicopathologic findings greatly increased

the detection rate of causative variants in FSGS/SRNS patients when recipients with presumed

=40 -



primary FSGS/SRNS were excluded. No pathogenic variants in 65 FSGS/SRNS-related genes were
identified in recipients with presumed primary FSGS/SRNS. Consistent with these results, post-
transplant recurrence occurred only in patients with presumed primary FSGS/SRNS, whereas
patients with familial/syndromic and undetermined FSGS/SRNS experienced no recurrence.
Therefore, our systematic clinicopathologic approach may be useful to differentiate patients who are
likely to have a monogenic cause of disease from patients who are not, and to predict post-transplant
recurrence of FSGS/SRNS. Our approach can potentially contribute to an improved cost-effective

strategy for genomic analysis in pediatric kidney transplant recipients with FSGS/SRNS.

(Conclusions] Our systematic approach based on precise clinicopathological findings including
nephrotic syndrome, treatment responses, and diffuse FPE might be useful to differentiate pediatric
kidney transplant recipients with FSGS/SRNS who are likely to have a monogenic cause from

patients who are not, and to predict post-transplant recurrence.

(Reference]
1) Miura K., Ando T., Kanda S., et al. (2022) Pediatr. Transplant. 26: e14103
2) Ishizuka K., Miura K., Hashimoto T., et al. (2021) Sci. Rep. 11: 12008

(Article]
1) Miura K., Kaneko N., Hashimoto T., Ishizuka K., Shirai Y., Hisano M., Chikamoto H., Akioka Y.,
Kanda S., Harita Y., Yamamoto T., Hattori M. (2023) Precise clinicopathologic findings for
application of genetic testing in pediatric kidney transplant recipients with focal segmental

glomerulosclerosis/steroid-resistant nephrotic syndrome. Pediatr. Nephrol. 38: 417-429

(Conference Presentation)
1) Miura K., Kaneko N., Hashimoto T., et al. Precise clinicopathologic findings for application of
genetic testing 1in pediatric kidney transplant recipients with focal segmental
glomerulosclerosis/steroid-resistant nephrotic syndrome. 19th International Pediatric

Nephrology Association Congress, Calgary, Canada, Hybrid Meeting, 2022/9
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2 4. FYOARTAVEENE) 2 REFEIEHC BT D Splicing mutation & MBI R FEAE O BE M DT

WRES . RIS EE A, BB
(BN 2)

(B WG RBaE () 232 (ADPKD) 13k b 2Vl R ETH 5, EELAIHE
ELTHMENRE R H Y. —RARLY S 510 fFORIEV A7 2/ T 5L aNnD, ThE THRX I
ADPKD (B 2B TFEREOMEEL I 20 - TE 72 MENEZAEIZ IS PKD1mutation 725, 1 T%H
splicing mutation & frameshift mutation 23B# L T\ 5 L LT %, LA L splicing mutation
(21X Exon skipping, Intron retention, Intron retention with cryptic site 72 K IZHi/b S 4L, ZEh
DI EN IR FRIE B L TV D 2ME A TH 5, AWFSE TIL splicing mutation @ Exon skipping,
Intron retention, Intron retention with cryptic site & IMEIRIEFEIE DUV TI 72,

U5E) FRNCSBRF B IR Y — 7 = o =0 Tl T ERIZOWTRE Lz, BE DI
AR D RNA £ IZ cDNA G E1T72 > 72.cDNA BRI EREZGT 5= YV ORiZIZT
A ~—%7-T, RT'PCR %1772>7-, RT-PCR ®RIZEXIKENZITWERILO /N Ra g L7 PCR
product % purification L 727, > #—iEIZ T splicing mutation /05 EDER X A 772D )% [F
L. MBI FEIE O A & OB 2 T 2,

(REER] BUE, T 21772 -> T 5,

(S%OEEL) ZhEFTHE LY ADPKD (251 2 MEIIREE 121X truncating mutation 23 HFEIEIC
BHE L CTWD LS L T& 72, £D7-% splicing mutation (23 T intron retention X ¥ % Exon
skipping <° Intron retention with cryptic site [ZAMENIREEFHBIEN 2\ & TART 5,

%72 ADPKD 1235\ C PKD1 #{s 1 L VB S D PC1 BARET 5 &, BN EEREIC LY
AMENARESIEIC 5T A REMEN RIS N TS, 2D Z &5 51 nontruncating mutation K Y
truncating mutation @ 77 B HENRIERIEIZZ N & TS D,

(fem)  BUE. T 21772 -> T %,
(3K

1) H. Kataoka, Stroke: Vascular and Interventional Neurology. 2022;2:¢000203
2) Mouad Hamzaoui, Hypertension. 2022;79:2542—2551.
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2 5. v AR RINENIRAKAHZEET VIZE EREL DT 4 g = 7 RIRIREE DA M
Feg

AR, RERES, AR, db)I—3K
(B fRE N FHF)

(B8] Fex TR RIMENRACAPAZEIC S L CEREm = 7 ¢ 2 a =7 (RIC : remote ischemic
conditioning) # 1 H 1 [T 5 Z & T, MHREEIRY) G &I U7 BIRINIA T 2 582 S AN IRGE R R 03 Bl 42
ENDHEEZWRELTD VY, AT —EMEE M TR TV COMEED RN Z WA ST BRIk
L & RIC OMREN R A2 AKAPAZEET MIZBW TG T2 2 L 2 & LTz,

(H1E) By C5TBLI6 i~ 7 R & FAWT A Y 7L L U AR T O RMEINR (MCA) %@ HI X
HIREE X0 TN & K A BAZE L7-, MCA BHZE 5 70 4y o B E i it & & = % — L 72, RIC #£1X MCA
FAZE 30 4370 & il TR RBER T4 7 %2 T 200mmHg O & 20 5 43 IBRIf. 5 45 iz 4[]
AR Uz, st BREE R iR AT 72 L ClRl IR & 2y T A A R 24T o 7o fE & L7z (Sham #f), (RIK
LI MCA PAZED S 70 7 [RIR A 33°CIZARFE L7 (IRIRIREE) . RIC, {AMLE F 7= | AR AR AL E %
1T 5 72 %I MRI & W CHERGRRE B (DWD) 2 Rff U R0 s 2 350 L7z, 24 Rl o sk
JERZBIZ L, TTC Yo L 0 AR5 L7,

(5] ADCmap £7#I1% Sham #f, RIC # & {R{ARIEHE T 46.544.3mm3, 35.6+4.8mm3 & 40.2+8.7mm3
C Sham #flZxt LT RIC B, IR CHREICH/IN L T, 72, IREIREICx LT RIC BECTHE
(ZHE/ N LT, 24 IR O ZERFE T Sham #F, RIC #f & RMANIRAE T 44.3+4.6mm3, 32.4+5.3mm3
& 39.6+£8.0mm3 T Sham F£ICXF LT RIC BETHEICHI/NL Tuie, Fo, IR LT RIC BT
HEICHENL T,

(BE] AW CORMIBFIEOBARITH 1 B & O T2 DIREN RN+ S v Ze VW Al REME
DD, BEEREIIEMNFERET VTHIMENRSE S RESNTEY, 5% EERTT /L COMRTIN
WEETH D,

(fam)  ~ 7 ZAHPRIMERK A PAZEE 7 /1238 T RIC IRMARIEEIT HlE U C b A 5 720 A 284
INDRDBBIE ST,

(3CHK)
1) Saito M, Hoshino T, Ishizuka K., et al. (2022) Transl Stroke Res. Online ahead of print.

(FRFREE]

1) FERRS T REEER, AEEARES, . ~ U AR KIMEIIRKAPAZEE 7 /VIC kT S EMRE L= 7 1
a = r 7 LRIRIRFEDO A EO . 5 65 Bl B AR RS LAY, 2022/11
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2 6. Usefulness of nerve biopsy

Miki Suzuki
(Neurology)

(Background] The yield of nerve biopsy depends on a number of factors, including selection of

patients, expertise of the laboratory, and techniques used.

(Methods] The indications of nerve biopsy are reviewed.

(Results] Before considering performing a nerve biopsy, the neuropathy must be investigated
carefully and characterized by its inheritance, distribution, course, the general context in which it
has developed, associated cerebrospinal and electrodiagnostic findings, and availability of DNA
testing in the case of hereditary disease?. Certain conditions have characteristic histopathological
appearances including most cases of chronic inflammatory demyelinating polyradiculoneuropathy,
Charcot-Marie-Tooth disease 1, amyloid neuropathy, vasculitis, sarcoidosis, giant axonal neuropathy,
hexacarbon neuropathy, IgM kappa paraproteinemic neuropathy, metachromatic leukodystrophy,
and Krabbe’s and Fabry’s diseases but in many conditions the appearance of axonal degeneration or
mixed axonal degeneration and demyelination is non-specific and nerve biopsy assists the diagnosis
only by exclusion®. Sural nerve biopsy has been considered a standard method of diagnosing
vasculitic neuropathy, however, the procedure yields unequivocal evidence of vasculitis in only 20%
of patients in whom biopsies are performed for this indication?. A multicenter prospective study
confirmed the higher yield for performing a biopsy of the superficial peroneal nerve combined with
a peroneus brevis muscle biopsy to search for vasculitis because of the higher frequency of
involvement of the peroneal nerve in vasculitic neuropathy and the frequent involvement of muscle

arteries?.

(Discussion] A recent prospective study has shown that nerve biopsy improves treatment in an
estimated 60% of patients?. Nerve sampling must be performed in an affected territory, and the

specimen must be studies in a laboratory with expertise in the field?.

(Conclusions] Nerve and muscle biopsy remains a useful diagnostic tool in selected cases,

especially in patients with multifocal neuropathy.

(Reference]
1) Said G. (2002) Acta Neurol. 59 : 1532-1535
2) Gabriel CM, Howard R, Kinsella N, et al. (2000) J Neurol Neurosurg Psychiatry. 69: 442-446
3) Mcleod JG. (2000) J Neurol Neurosurg Psychiatry. 69: 431-432






2 7. HLMOG HFUABIE B 3 EFT 31T 2 ik B OB R -

ML SERRR 1 ARESEA L NEE TR A 2 SRm ST 2 EAKET L AR
(URARRE AL, 2B (AMSRERY: - JRRERRRE R 200 BF))

(H®) 1 myelin oligodendrocyte glycoprotein (MOG) HLiAESHZE (MOGAD) 13, A RHEHE
K, DMERTEMERNT IR, FARR R E 22T 25 2 L RO B CAEERIERER TH D, 122
B, KIMREEZRETHH T 7N —7 b3S TE TWAR, IRERA MG LIiFseidb 7 < kg
IZOWVWTHHLNTRNI ERZ, RBFEITIEGRINFZ 2 2 LI MOG HUAD G Th > 7= 3 fFilC
BV TR FRMET 21TV, MOGAD OJREZH G0N T 5 Z &2 HINE T 5,

(7iE) 2015 4F 1 A A5 2028 4F 5 A ORIC, HEEICARE LEEGRIMRALZ 2 LIZBED S B, 1
MOG FURRG D DI ARR 21T - T2 FRE T DU TERIR Y « TR B AR DV TG L 72, CD3, CDA4,
CD8, CD20, CD68, CD79a, CD138, C9neo, GFAP, SM131, MOG 7z F Otz ., EVG
DY AT o 1o AT MEEZ B S OKREZHE TN D,

URiR) 20154 1 A M5 2023 4 4 A OIS, IEERIMRZA % 2 LIZEH O 5 HHL MOG siik 35tk
DADIMAERR 2 HiAT L7 BF X 4 Bl CTh o 7o, FHIFIEFH L 28 5% (range 16~55 %), HPEN 3 I TH
ST, HHIRA TIL 3 Bl TR B L CnWe, 388 MRI Tid, 3 il CHREED HMITEEEIZHT T
Gd 38 R AL H IR E 2 2 L, 161X open-ring KD Gd HE5R%N R % (£ 5 MIM=EFHO B ERE L 2 L
oo WTFNE AT v A FIRREZITW TBRSTES BRI CTh o 7o, F38IT 3 Bl TH LTz, IIREL T,
4 Bl & LIBEDERD B, 3 BT MOG DYEAMENPMET LT e, 4 BT EPHIC U o/ ERiRE 2 38
B, 2 61T BMIRENL, 1H1IT TSN, 14 CIETHRE BMRAR%E CH-o7-, 1HITIER
DOFTHL. 16Tl “actively demyelinating lesions” DFTLNFED L7z,

(BL)  ARIOBEETIE, BEREFRICETORE CRIEMNBEOFT RO bz, REMZRRIE
PERLREMERR B Cdo 5 2RI LAE (MS) TiE, WP RIEMERBEO T /L2~ d (—RAINRE) . —
77« MS ORI A Td 2 REFHR Tld, WP RIZ2 T2 b0D7T X b ut A RS primary (Zf&
FHINDT2D R LB S TV D, Fx DA EIORETTIE, MOG D% b0 biv, —IKH
BB TH D Z L AR S 4T, F 72 BRG] CIIEMH O AR RRZEZ B ABIEALD U o SEREE A
3FITH L (1 FIE T ML), BE Tl 13ERF T BN Y o eRkERZ R L TE
D ABNZR T DFRERRFTR T o7z, 23 F ARG TIIAIROBE OMIATLE XA DA, ek
FREKXR THOND XD RBEREEIIA LN oTc, £ 1HITIMEROFTA, 1HITMSIZALI
% “actively demyelinating lesions” OGO HiL7c Z &6, MOGAD I IRIEMENEIMEREE TH
DR BT TH Y | BEHRE R L OVS BEIORELEIMET) B heterogeneous 72 ThH 5 Z L3R
e S ATz,
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(fEm) MOGAD IBiBEIc Nz T M@oY > BRI A RT3 5 2 ERMLN TN D, ABFFED
FERA B, MOGAD 13 B Ml RO ) » <Bida 2L 5 5 2 Loz, MFROFTARL MS TH5
5 “actively demyelinating lesions” #/~9 Z ENBHA LML 7o o7z, FIIEBARMNAE 2 23 5 HEE
IZH VI, MOGAD ZERNC%IF 2 ME 4 5 5,

1. i MOG AR ER B DRMRAICH (T AR EFMA R (EVG 2 8)
MOG: myelin oligodendrocyte glycoprotein

XERRICH 7 — KB

2. i MOG HFBEXRBOSMHIZH I SRR EFMATR (HE 6)
MOG: myelin oligodendrocyte glycoprotein

MERITH T —XE#H

3. Hi MOG HikEEEEDAMHICH T IMFEFMATR (CD20 #4&)
MOG: myelin oligodendrocyte glycoprotein

MERITH T —XE#

(k)
1) Jurynczyk M., Messina S., Woodhall M.R., et al. (2017) Clinical presentation and prognosis in
MOG-antibody disease: a UK study. Brain. 140(12): 3128-3138
2) Takai Y., Misu T., Kaneko K., et al. (2020) Myelin oligodendrocyte glycoprotein antibody-

associated disease: an immunopathological study. Brain. 143(5): 1431-1446
3) Hoftberger R., Guo Y., Flanagan E.P, et al. (2020) The pathology of central nervous system
inflammatory dempyelinating disease accompanying myelin oligodendrocyte glycoprotein

autoantibody. Acta Neuropathol. 139(5): 875-892
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. I IES FHEIRICBIT 2 7~ B ATF L F 2 ) AT OHBRENZBIT D U LRk
Ty OGRS

KRBT L2 FEERE L Moz AR L, Ju)i—kt
(Ul ARE N R QD%E;raaﬂ)

(B) S LAE (multiple sclerosis: MS) 132 PEIC 2 < RRAR L, A58 4F I ZALIR Rl REAE i & &
2%, IR BEME (disease modifying drug: DMD) O &2 & & 72 SN Tt MS O R T
ML Tnsd, MS OFFEIHIIRIZONWT, 7Ly AF /L (dimethyl fumarate: DMF) (13 H %5,
F 4 U X~7 (natalizumab: NTZ) 13 b @V, AH DO DMD IR CE Tlid DMF 36 X O NTZ (34
~HaMERE . IR L C DMF (34 8L, NTZ 135684 A% 12 B E 1L LT iudie
5720, Al kX, DMF &6 X O NTZ % J8EMI A U72EG 2 #8R L7272, REMRDIEYR - HpE
(ZfE D B O, DMD OAEIREEE I, ik, B AER O RMERE OFE, HFEH% DMD itk
IRe, RFLICB L ORI Y o8k 7k v ORI E 2 #ET 5,

(J7#E) 2015 4EH 5 2023 4% TIZ4Ba@mPe iR o MS A OHEIRED 5 B, HFE#R 140 ER A28 %
7= DMF2 5], NTZ2 $llZ 2\ T Tab. (2R LIZHBIZOWTHEIR (T 72, R, ERY, HEZO
KLY RS 7y NI Y o gkzfhi L, 7 e —3 4 b XA —%—% M\, Thl Bl £
J1A > & LT CXCR3, Th2 B#tE7 €A > & L, CD4+Th1/Th2 : CD4+CXCR3+/CD4+CCR4,
CD8+Tc1/Te2 : CD8+CXCR3+/CD8+CCR4, Treg:CD4+CD25+CD127 £ SWTHF L7z, 723, A
eI H 2 1 ER R P B E B4 CRkG & 15 Chif T L7,

(#E5)  DMF Z{EH L7- 2 Bk, BRI L= 58, 6 3 B ICAKIZH ik, fERP ORI <,
WIS IER S ThoTe, WIFRE 527206, HPE 1 E#% DMF % /58 LIRS RIL 2 s, RO%
BEIXIEHE, el 1BNX, HE9 » HOEE MRI CTHR I A28 0 = 03 R ER 1L 72 < . DMF % ik
for. DABEFRIIE 72 < RO « FEBITIER, NTZ 2/ Uiz 2 B, $RURAVEIE] L 72 Re s C# G- MR %
6 HMICIER, 1 FIEERIZ X VR IRORESE TR T L2720k 25 8, 1 4% 30 # T G-z H ik
L7z, Wb EROIR, FrAaVICmiRRFEiTe L, HEER, 1 f%JEcﬂﬂ%L%W:zf:@% NTZ %
B, 2§l & b BERETALILE 22 o7 (Table 1) % 1 FELINOFHIER < MORE - FED EH,
RAEIM Y 88k 7 v ME 4 EFOEEEEZ RS (B 1~3), ZO#ES DMF CIdebiRan, iR,
HIPE B 72 81372 > 7228, NTZ TiZ, CD4 & CD8 @ Th1/Th2 IX4EURRT & e L, 3FIRE 2 =
IR T U HHPER I TATIRATOMEIZ R > 72, Treg Id DMF, NTZ T—EDERAIZ /203> 72,

(B2 R ~DIEA D R, BB S T v X MU II AR ATRED LD L YA R Y
SO TGRS fmﬁiﬂfwfké MS AR O FFEMICIIT D DMF 8 X O NTZ 13070 6 48
ETCIEROAZEMEICE L CREBRREVE=2 U U 7 RRETH Y | Fx D MS A OHEIRIEFNIZ 3T
BT & HICHENSHFERRLRO DR -oT-, £ 4 FIOMEIRAT, ERP, HEZORRMIM Y >/ <Ek
P77y FOFER, IERFIE Th2 > 7 Mi272 ) NTZ Tix, CD4 & CD8 @ Th1/Th2 IZ4ERRT & Feiik L
PENRES 2 = PHIATIR T U HHPER IR 2 [TIEIRATOMEIZ R Y | AR D Th2 7 MR TE 72, MS &
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OfEpERs O DMD G2 L, BEOERIREDIA L HRIIVHATH D75, £V LeThkiE72 DMD

BIRT D 720121%, M Tlde < AHO MS SHHEIED L P A MU kO b s,

Table1. Summary of the characteristic multiple sclerosis patients with pregnancy

Case 1 Case 2* Case 3 Case 4

Age of diagnosis (year) 17 25 25 27
Age at delivery (year) 30 31,33 32 35
Relapse before first year of pregnancy 0 0,0 0 0
Type of DMD IFN 8, DMF IFN 8, DMF IFNB,NTZ FTY, DMF, NTZ
Discontinuation after conception (week) 5 6,6 25 30
Delivery (week) 39 40, 39 39 39
Breastfeeding mixed mixed, mixed none none
Resuming DMD after delivery (week) 1 1,1 1 2
Newborn weight (g) 2942 3455, 3413 2582 3014
Congenital anomaly none none, none none none
Hemorrhagic abnormality none none, none none none
Radiographic relapse after delivery 0 1,0 0 0
Clinical relapse after delivery 0 0,0 0 0

Abbreviations: DMD, disease modifying drug; IFN 3, interferon- 8 ; DMF, dimethyl fumarate; NTZ, natalizumab;
FTY, fingolimod.

* The patient carried two babies in case 2.
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STAERT e ] BT & g ER10E 0
W2=%% ®3=¥W B B g 3-nf e =& =&
3 - ~ f Tho W3=%y # B 6728
g1 : F#MmCD4Th1/Th2 @ew DMF B )
CD4ThU/Th2 [€2. *#iCD8Th1/Th2
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16 Treg osmgesatalizumab Treg
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PN 2 S ——
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3. FiflmTreg D E{

(3K

1) HARMRREEE « EAE [ 2RV VIE « FRARER AT b T DEEBEDNA R4 ) EREES -
B, ZRMEREAVIE « AR RR AT N T AEEDIFETA T4 22023, B« ERERE ; 2023.

2) Krysko KM, et al. Lancet Neurol 2023;22;350-366

3) Hellwig K, et al. Neurol Neuroimmunol Neuroinflamm 2022;9:e1114.
4) Ciplea Al et al. Ther Adv Neurol Disord. 2020;13:1756286420968414
5) Ramesh V, et al. Cureus. 2022;14:e29952
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2 9. FFRAMELBINC 1T S Mih R Ak R R 7O &%

KBRS, TEETA
(THAEZRNFH)

(AR FPREZIE T, IR L ORRE O B2, TROGHREDHEED 72012 THE
BWTHhD, oA (CTGF) ., i N Rl i, fhx 22llds O 2555 2 &2
gV, HRERZRNTHRMELZ T RCE EN 2 E7 v a— A MRE IR R (NAFLD) & 7 4 o ¥
> BT (FALD) O F#i#ME(L 2 7 — 2 & 1fiE CTGF i & OB A kst L7z,

(HiE) x5% 2008 45-—2022 12 Y Be CTHEARFRERZIICZ I L7- NAFLD (n = 14, 2652 H)
BLOFALD (n = 38, 9 Hiik2Hr 26 BI) TH 5, NAFLD TIIEHKEIDOIFEMmE 8 FIITITV, D
23 WF TR L7z, NAFLD O4E D hRfli% 54.5 (33-70)i% (Bt 7 ). FALD i 32 (14-56)i% (5
PE 16 ), #7121 (T-4ETH Y . FFRHEL AT — 1%, NAFLD F<3 2% 1241, F =3 2% 11 #i,
FALD Ti%, F<3 M 741, F 23R 1981 TH -7, 1) #kD CTGF & N KA =1) &+ 25 frikz
W HIEE T, 2K CTGF & CTGF @ N Kl i & KB C& Zeh o772, CTGF @ C Kt v
ZRER) & L2 LWRHSUA (K DE AV, s22E ol CTGF B X VN Kk i 2 & o 7= CTGF &
(&F+ N KUl ) % Bl 2 12 ELISA (s CHIE LT, W#FOEL Y N K &x2%H L7, 4% CTGF
& NAFLD 5 L O FALD JEGIOFHE(L AT — L oMz s L7z (X 2), 2) CTGF &SRO
BRI~ — A — (fi/ Mg [PLT], FIB-4index) & @& ERFHRMEL (ZF3) & OMMAEZEBER AT (v
7 fEMT I OV ROC #hifR D area under curve (AUC) TH#: L 7= (X 3),

(#%) 1) NAFLD JEfl Tl 2 R/2E+ N KW /N KBt &0 X, zhZn
1010.2/2481.0/914.3 pM TH v . filivd CTGF & & AL A 7 — Y LB L 7e > 72, 2) FALD JiE
BlD4 CTGF &%, 1217/2417/908 pM T 7=, FALD OfFAEMFITix, PLT I3##EL AT —2 LB
BB EZRD 20272 (r=-0.45, p =0.06), ERIFAELYMHEEZRO (¢=-0.68, p <0.01),
4) FALD O BT HE L2 Ic 2=/ A B RN T & LChitth &4 (Odds ratio 0.997, p =0.04). AUC
i%. PLT 0.744, FIB-40.567, ©F 0.822 Th-7-,

Detecton antibody for  Detection antibody for
module 2

Full-length CTGF

I Fulldength CTGF

[lodie? Yfiocisd)

----- Total CTGF
(Full-length + N-terminal)

N-termnal CTGF
fragment

Capture antibody

1. CTGF Kk
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NAFLD FALD

| Total CTGF (Full+N) | Full-length CTGF N-terminal CTGF | Total CTGF (Full+N) oM Full-length CTGF " N-termina | CTGF
oM oM g 5,000 8900
5,000 8,000 = 5,00 E
14,000 . 000 _ n=23 n=38 n=38 n=38
X 0 s ° ng, 1200 r=004 7000 r=-013 ° ] r=-0.68 000 T 2025 °
p=065 g 4,000 p =058 10.00 p=084 @ p =044 P 000 p <0.01 & p=0.13
: 10,000 6,000
000 ® 0 L
6,000 000 @ LS
e A T T I ..
oo 4,000
°, °g._e ) ..o ®e e ® 20 e s8. 8 3.‘ e
:. ' ° o M ® [ ® 2000 °° e ® 1,000 :
°® ° 000 '
$%ece 0 o0 L) e 8g080 ; T
2 2
0 1 2 3 4 N 0 1 2 ° 4 BE 3 4 i 3 4 3 4
AR 7 — Rl R7—> FRglex7—> itz 7—o RrRMEILR T — Friglezs—o

2. & CTGF {E& NAFLD-FALD M #g#t b R T— LM+

Platelet
Full-length

Sensitivity

FIB-4 index
“‘ ‘ MELD-XI

o o8
1-Specificity

3. FFR#t b~ —h—ERF#RHE1E D ROC Bh#R

(BE) FFEECHED YV A 7 K10 %72 8fi#Hr T, high central venous pressure (CVP) [HR, 1.28,
(95% CI 1.01 to 1.63) per 3 mm Hg; p=0.042]%° severe atrioventricular valve regurgitation (AVVR)
[HR, 6.02, (95% CI 1.53 to 23.77); p=0.0101%3#%5 S 415 2, FALD T3 CVP EFIZ LY CTGF 7355
BEINLGN, v M) w7 AxAzu7aT 7 —RBICLnafEsivd, CTGEF OfIICEE L Tix, 4%, &
DITHETT 2 ME R & 5,

(f&7m)  FALD &R W TIE, CTGF @ N Rl i &L v 2Rk CTGF &1 AL A T —2 0
HECAHTHL EEZ BN,

(k)
1) Kono M, Nakamura Y, Suda T, et al. (2011) Plasma CCN2 (connective tissue growth factor; CTGF)
is a potential biomarker in idiopathic pulmonary fibrosis (IPF). Clin Chim Acta. 412(23-24):2211-
5
2) Inuzuka R, Nii M, Inai K, et al. (2023) Predictors of liver cirrhosis and hepatocellular carcinoma

among perioperative survivors of the Fontan operation. Heart. 109(4):276-82

(F%E)
1) /IAREEE, KEEs, EERE. FRECZENCR T 2 IiGeEESHERERT0ERE. F 59
| A AR SHRE AR 2023/6
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3 0. Duchenne #ffi VA b v 7 ¢ —F7 VEMWIZKT 5 5 2EMIBR 38 X OB B SR ZE R e MAa AR 1
AEIZEST, LIEUITHREECIZE S

AEkfidiy 12, WAL s, ML FEERK 3, AR 2, @RS 2, AR L IPRREORRR 3,
ARHTER 4 KHE 1 Kz 2

(U/NREBRE 2 SRR ETIERT, 8 RO R R AP E R A JE R BRIE A BB
EWERLERRE, 4 e A A R R RO B T VTSR BT - SEEREVITSERT)

(B®)  Duchenne #!fi5 A k 1 7 ¢ —(DMD: Duchenne muscular Dystrophy)iZ, A ka7 ¢
BIEFORFIZLY EWRY R PEAISNT BEHOLHOEEZE Z TEITHORETH 2D,
BT IR0 MRTER OB S E A TV D T JEF 2 6 ORITITER B EER L ~ L TOMENH 5,
D R F~ORIIEBRIT, FENEEE WD AU » RETF TR, REOF A —T7 2K | R
WAEETDAREME S BFEE 2 LW H B XD, AWFZETIE, DMD €740~V AB LT v FDIRFIC
% LT, BEVENE G35 KORIBRBE G- 21T 5 Z L2 k0 iR O REMRFd 2 2 L 2 WY
&L,

(Fi5)  ffs6E A (GFP: Green Fluorescent Protein) h 7 0 AV 2= 7~ &« T v k23 )n
5. IR K ONENG B Sk M EE R HIBE(ASCs: adipose-derived mesenchymal stem cells) % il A
e LCoMEEE L7729 . DMD 5/~ A 2B Wi, E14.5 ICRHA~ T 2 ZBAE L. FE D4
M2 HFERTE DIRFOIEMEC, 36 7 — U iERE 2 HWTHiZEMI S L <X ASCs ZIEHENI G- LT
(X 1), BloFEIEE LT, E11.512, MBHAD A 7 2 & 26 H LT, MRS L <X ASCs /%
JEARRI B H i Ik~ 5 L 7=, DMD 7 v MZEBWTiL, E16.5 1C ASCs #EIENEE L7z, WTho
~URA, Ty bbAEZ 4BERECEHE L, HiIREZEI. RT-qPCRIZX Y GFP ® mRNA DL % fifhT
L., S a el L GFPRIEFR 2V A b7 ¢ USRI S D Efifhr LTz,

1. DMD ETILY Y RBIFADERERIE S

(WR])  ABEHKOH OG- TITRFINALF L2y, BBl eI oV Tid, AR 0-41%
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LIRS T2, WTFROEE HEICB W T ASCs B EHIDATERITIK - 72, AFEFIIcBWTH, GFP
O mRNA [ THiH SS9, Bt Th GFPRIEF VA a7 4 U ORRBUTED DR -7,

(B2 RIBHI O 2N & RO CRIIRBAE T 2 Z & T, S IdlA o AR FEB N E B
fa L2y, ARTET, SECRb Ao To, IAICERIEZIT O 2 i3, RAMICZEENmOEBRIET
RN ENEWEETROFIR EZ 2 ST, £lo, By v b ASCs O THRLERBm M- B
M. ASCs H{ADZERRCMARTZ ST RIE T\ mﬁﬁiﬁﬁékﬂ%@ﬁﬁightoEMTﬁo
TR AERGREAT T b~ O IEPEN IR AR T, HPRICBAEMII RV IAEND Z LAV BT L,
BOBRFINEEND,

(iam)  AWFZETIE, RIS AR ISR OO0 @mVELCRAR LI, b FOlkIEMEE
FEITE R FRRE R T 0 | BRRIGH~OENA S SN2 T, I & RRRICRE R T A — 77
B AT~ DM DR DL TH D,

(k)

1) Shi C, Pan L, Hu Z. Experimental and clinical progress of in utero hematopoietic cell
transplantation therapy for congenital disorders. (2022) Front Pharmacol. 13: 851375

2) Manning J, O'Malley D. What has the mdx mouse model of Duchenne muscular dystrophy
contributed to our understanding of this disease? (2015) J Muscle Res Cell Motil; 36(2): 155-67

3) Nakamura K, Fujii W, Tsuboi M, et al. Generation of muscular dystrophy model rats with a
CRISPR/Cas system. (2014) Sci Rep; 4: 5635

4) Ryu B, Sekine H, Homma J, et al. Allogeneic adipose-derived mesenchymal stem cell sheet that
produces neurological improvement with angiogenesis and neurogenesis in a rat stroke model.

(2019) J Neurosurg; 132(2): 442-55.

(&£ 3]
1) In utero transplantation of myoblasts and adipose-derived mesenchymal stem cells to murine
models of Duchenne muscular dystrophy does not lead to engraftment and frequently results in

fetal death
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