78-h differentiation culture (A and B). Phase contrast images (A and C) and
immunofluorescence analysis with anti-BrdU antibody (red in B), or Ki67 (red in D) of
the same fields are shown in each row. Nuclei were stained with DAPI (blue in B and

D). Scale bars, 50 um.

Supplementary Figure 5 CDK4 and Cyclin D1 levels in cells exposed to
doxycycline. KD3 cells were cultured for 2 d in medium containing 0.1% ethanol
(vehicle) (Jane 1) or medium containing 250 nM doxycycline (lane 2). TKDl cells
were cultured for 2 d in medium containing 0.1% ethanol (vehicle) (lane 3), and for 2 d
(lane 4) or 5 d (lane 5) in medium containing 250 nM doxycycline.  Fifteen
umicrograms of total proteins were subjected to immunobloting analysis with

antibodies against CDK4, cyclin D1, and p-tubulin.

Supplementary Figure 6 Proliferation and differentiation capacity of immortalized
myogenic cells derived from a Leigh disease patient. (A and B) Growth properties of
mortal and immortal human myogenic cells derived from the biceps brachii muscle of a
Leigh disease patient. Primary cultured human myogenic cell clone HM1-8 was
isolated from cryopreserved primary cultured muscle cells of a Leigh disease patient
(3-mo-old male). An immortalized multiclonal population, HM 183, was established
from HM1-8 by transduction with hTERT, cdk4R24C, and cyclin D1. Passage
numbers and doubling times are shown in the panels. (C-E) Multipotentiality of
immortalized human myogenic cells HM183. The cells were induced to undergo
myogenic, osteogenic, and adipogenic differentiation. (C) Cells were cultured for 5 d

in the primary myocyte differentiation medium. MyHC was detected by
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immunostaining with a horseradish peroxidase reaction product. Nuclei were detected
with staining with hematoxylin (blue). Passage numbers are shown in the panels.
Scale bar, 50 um. (D) The cells were cultured for 9 d in serum-containing medium
supplemented with BGP (10 mM). The cells were then stained with Alizarin Red S.
Whole 35 mm dishes are shown. Scale bar, 10 mm. (E) The cells were cultured for 5
d in serum-containing medium supplemented with y-linolenic acid (100 uM).
Numerous lipid droplets (red) were stained with Oil Red O. Nuclei were stained with

hematoxylin (blue). Scale bar, 10 um.
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Cyelosporine blocks differentiation to B-1 cells responding
to blood group A antigens

Hideki Ohdan”
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MO 2 BEEFEEL, Thfhogbb gD
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{Montecino-Rodriguez E et al. © Trend Immunol 27 : 428-433, 2006
Dorshkind K et al.  Nat Rev Immunol 7 213-219, 20077 L v
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2T BHBOBETZBINLCEL. 20#HE
MR E BUSYE B #i812 CD11b"CDS” B-1a fl
Baiz®, Gal BUEFUSHE B #I21% CD11b°CD5 ™ B-
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CsA D5 Lo TB272/ 74 70F%1kE Y, B-lafMlE~OGHLFBEFSNS.

(Arnold LW etal. : TImmunol 164 : 2924-2930, 2000 £ 1)
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A EPNEIT SN DB, Invivo THTT A
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B-la A EEIRA L (E6). €L T, Rk
LRSS 20 AR (Tac) IZSBOH SN,
—FT, FCER L DEEUE RSB M
g b Pk e A S 1L CsA % Tac \ZHEFEERRL



SEOBHE VOL2I NO.S NOVEMBER 2010 725

Cytokine
L4
signal

Anti-IgM F (ab)’,
a BCR cross~-linking

4 THEGENE/JHEFEYE B MEEMEIL in vito EF L
a . B cells activation by Ty dependent peptide Ag. b © B cell activation by T, Ags
v AR 8ERkE, CDAOL & IL-4 HAH VI IgM A Fb) ' OFET CRETL L, BHRO
SRR CRSE-F NN X 2T 70 —% A P A~ ¥ —TEFFTES.
{Irei Tetal © Blood 110 : 4567-4575, 2007" & )

1

¢

(0)

1

1t

1

(100) § ~

10

10

1

{25)

CsA concentration{ng/mL.)
1

10

w0t

(8)

1

1

CD18

16

% (/CD19+B celis)

80
80
70
80
50
40

== CD6+Beels

Profiferating
B cells

e

20
10

9 828 25 100
CsA concentration (ng/mL.)

258

s

AW Za— U BER(CIORRY )G
B-0 a5 B-1 HERAOMLEWHIT S
e AR oSERE, CDAOL & 14 H AV id
HL IgM #U4E Flab)*OFE T THER, Mo
AR T O A b Ay TR L7
FIgM A THES NS THRIBREME B-1a
i lcDs #3) ~09ibE CsA BHBEES
i1 I Al

{Irei Tetal.:Blood 110:4567-4575,2007" L 1)




726 SROEE VOL23 NOS NOVEMBER 2010

- Control CsA 5mg/kg - CsA 10myg/kg CsA 50mg/kg

1 H
28.3+1.7% _17.7£31%

il

- 224%3.87%

e GO 1D el
1

§ Control ; CsA 5mg/kg CsA 10mg/kg
E j
g |
B A
< ; o

100 10° 100 100 100 108 10 100 10" 10¢ 10° 10

CD5
6 AT a-U BEM (S 7OREY L) EEE QB O
BT /21 THR

BEREIN 1) 83RO B220TCD1IL CDS B-la Ml Bizs A L.
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B - - s e concept in prevemting antibody-mediated rejection in
TR %} B Bk gi la flffig & ik % ABO-incompatible transplantation. Blood 110 (13) :
—EFa R cE L, BRIV Y a1 ¥ 4567-4575, 2007.

g - poE AR EE L 331 2) Montecino-Rodriguez E, Dorshkind K ° New perspectives
%w%}@&g &2 Tﬁ?ﬁﬁ?ﬁ ERMEIZBYT 2 in B~1 B cell development and function. Trends Immunol
FAMEIERIE R LS 2 L E A 0N 5. 27(9) © 428433, 2006.

4 2 » - , 3) Dorshkind K. Montecino-Rodriguez E : Fetal B-cell
B-la il % B-2 Mg b & %12 CD20 5% w5 lymphopoiesis and the emergence of B~1-cell potential. Nat

WE A, —7F, lGHHEFEET LTI AR Rey Immunol  7(3) @ 213-219, 2007.

e 4} Kantor, AB, Merrill CE, Herzenberg LA, Himeno K T An
i Cp20 FFORBERC. LADT, 7 unbiased analysis of VH-D-JH sequences from B-la, B~
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Y L& BT B7% PUREERR RS THL 53 Ohdan H, Sykes M ! B cell tolerance to xenoantigens,
tEZ LN, LI, BFEEEI T2/ — Xenotransplantation 10(2) © 98-106, 2003.
‘ ‘ - 6) Zhou W, Ohdan H, Tanaka Y, Hara H, Tokita D, Onoe T et
% % E=Reer ik : ' e *
WVERET = F v (MMF) DB 5 THR S 15 < & al.  NOD/SCID mice engrafted with human peripheral
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e 72 B s s R responding to blood group A carbohydrate determinant.
Hir i g la ffa~OHLEAN Y = 2=V ¥ Transp! Immunol  12(1) : 9-18, 2003.
FHERDVIFIT AL EADETELLE, YV 7) Ohdan H, Swenson KG, Kruger Gray HS, Yang YG, Xu Y.
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MELSERIZEL, ERRIEOFIERICIE
EEROBONI LB, E L7290, L
L, CNIIEL YV Aok T8, BERHAN
DRHEI S -72L5TH 5.
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Zh kA, CNIICXBEREEICNT 58
JEMEE & LTI, CNI»BL /394 v Vbbb
WEMMEAD I VIS—2 3 Y THD, 13
DHhOBRI TEREOHEFE LW FIIBNT
BIFAER% 5177 LaL, 2B CNIO
BRSO RERZ ST TLES Z L
BiEEEh, Fhoi, EEEOCNI GE
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BON%RERRE) E MMFOUFEIZ XD, B
D) A RETOD, BEEOY 20 A
WT AR k> TBU~E W
fid% C OB EOF B O BERRE
PidEO L Y 2 ERT(2).

ZDOMMFORIR

Al & FHPOBREICH T, BEE%
BT 3BERZIZBOWTCNLY? 5 MMF
a3y —FLTI2V &7 2 — bk
(Daclizumab) O BB 5 %17 - 2 8&E TE,
ARICEBEIGELTWEY, ZOKRE
T, 22— 1 8%14 AR 75% DO CD25
BFRToy s R, 2h®Z, KEILF
CD4+CD25+ THIR O FELEAE T L 7225,
CD4+CD25+Foxp3+ THIlE D LB IR
Nzt EEIAL TS, MMFiIZa vy -
F #6# H T3 CD4+CD25+Foxp3+ THil Az ©
FHEEBEIFEZC LA L, HEEROFOXP3
MRNADORBEEBIC LA LA ATy
%. CNI®DIL-2EEEPNHIEAIC & 5 HIEHET
WD 3 H T 4 THEENRE SN0
LERENE. MMFAD I V3= MZkD,
I T Ml 2 T L 22 S I O 358 4
G TE25Z LW REINS,

MMF O EMEEREE T 208 S
WE XN/, MMFORT# 512, mitogen-
activated protein kinases@BRROEMEL®
vascular cell adhesion molecule-1 D ¥ 3 % #fi
H#IL, FREEERIC &2 0MVERREE 2 B
T3S BERERSR SN, SHROE
BHICHARR D 1 5.

R#IC, FFRROREIC X % MMFOfER
FOBEBEABRL 2REEENT 5. 4K
R FFFERE I T I R FE I R REMAI C e R &
su VvBRARMETL, 7Y - MPAOIL
FRESRE S MR S h B 2%, REER B

T3z LAERERTS D, BHEROER
#H% 5 A TEEI A BT 5.
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B #liid lineage &

HUAR TR B O 1] )

KRBT
TR By K2R 2 e e e PR I SE R S S L

[ |

B MO AL, W oM Eo &,
JEREBAE I B 5 Bl RIS BN R E L ED
HEESEE SN CE 2, BEBEICBIT 2 Bl
IS THREEE S SRR ER I E SN D,
T a7 FERE SRR CRET 5B
ML, TR R AT B, T
WL RS, A MA A OB EZ, 1
FEMDEL) o @ICEREREL, (A 70T
VD I AEREECHDRTEEENFEINS
(B 1A, B)o L7:h%2 T, THIBLEE 080 4 1H)
A, ~TF FERZENE LB MBREEREIED
ERECIEBEEL b, WoltAd T AERIERTL,
PifkEEfn oot 2L, SIS BHBRZESRD
FHPRET B 7 OPUEIRRN 2B 2 7 F VT
BRcl <, R E R b,

—77, HUHEE & E oS EIDT 5 Bl
THRBIRRAE AR LT 5. EHT 2 BB B
MasAEETEBTAE, THRYS OREEEE
F, WRAHKEEYFES RS EE LA (B
Clo 79 FREOILET % B B2/l &
R AR, SRR, MRt s boan— 2 B
FEMTHL BRI DX ) RIEEFHET S,
AR, BEEMIZEIT S B2 MEB LU B-1 MR
lincage OB & ZOHEIEIC O WS %,

£ B-1 42 & B-2 3 lineage

PRI S &

S B, B-1MEE B2

2HBESEREL, FRFRLOGEb BRI ELL, —
BRI, B-1 MM BAASRIEINE O —FE L L CoPRE
H% B2 AR RN b LT obitkEL £ 7
LEEZLNTWA,

B-2 #lfiE, B REO MR EEMIAL (hematopoietic pre-
cursor cells : HPC) ok L, W Lskid o B-
DHMRBE Y BEL, A~ THBRPLO Y 7+
N % Z 0T T follicular BAHE~ L L L, Ig 7 9 A X
A9 F o, VRFA4 v INAN=3a—F =3
v, T A0 E &Y. BEREICBY
B, TUATF FPARBEIERUL R O, T
YA TOBHRILE TS,

DX B2 MO HAERICEET B,
B-1 iDLz ER L ViR 5, HEEO B
oS bEREICE, 2008 FLARBERTY S
(B 2)%, 1 D lineage T FILTld, B-1 AT
I B2 MME ORI L 128 e h, BEMIDE
T BRI LERIMMELETE LI T
BB, b A 12 selection FFNT, HBEBOEHEH
ERERIE S, BETAHBEBOEVIL » TB-1
Mgy B2 ik T 5L 03D TH S, L
DEFIAE L, B-1HIEE, BRGERIOREL I
HERL, THRIFEGEEOTMBELELZH S LER S
TV 5,B-1 #1213, B-1a MM IgM™CD11b*CD5 ")
& B-1b . (IgM™CD11b*CD5 ") Il 8 L b 75,
HEOBHBERED L= ) —DEWHFHE S
TV BEY
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Proliferation

A B

T-cell hald

Proliferation

Proliferation
Ab production

>
"'\):f

Cc

D CDATT Ml L HERREE (APC) KEHLARF—BEORTF FHEFEHRL, Fi
bt 3, —FTB#EESD, APCILEHLARF—HEONTF NRESRB TS, HER
TRABRE & THENE. BAIRREITOBIEE AT (CD40740L) BLUYT Mh A (L4, 5, 6)
ERLAEOIaZad~Yaiody), BBERAGEEREAN LTS,

AR (MHC) classIAF LI 7PONTF REEHLABERE, CO4TTHBEDII 2D
F—valllio THEFEEYRESINS,
CB-1fEREE, ERLUAEENETBHBESESE (BCR) FEBaA, THE,PLOEE VY
FhH & BEEER L URAESREA EHMET 5,

B 7OREBEICHT % B-2 iR

R — OME A UEIC BT 2 X7 FOMER
& BRB AR RS, T M RTE R AR 1
LB, RTFFRESRET 2B MBE, By
F PR F L2 COATHIB D S EE S R A IL-
4, 5, 6 EDF A A4 VBT LY, Bk
Jagibd 5, F 72, COS™T o 5L S b IEN-y
b BB OPIREE L {RET L. CD4'T MRS CD8*
TRl b B 2 CosiERAMIBICRE LA
F—RREORTF FIRERHEFL, mEtTs, —F
TBMES, PERRMRICER LV —Hko
NTF PR R T B BURRRMIIE L THR, B
MR CORBIESFB LU A AL v ALz
IaZadr—Yaricil, BHBIEHERE SRR
Lt B (B1A), D, FrH—8ES B
SR EEALTRYATL, TEMECEETE
H (MHCHLA) classIA T Lic7uR7F Kk
WLz B GUEIRR M L oepaTillae o
TJXazh—arilloTh, PAEEIEESN
5 (B1B). T X310, THIM XL 245644
ha A ORI E ST, BRI EL Y~

SRENCHEIAERLTA L 797 ) v 0y 5 AER
ERTHAEESFE SN, PUEEEIEBFIEO S
L, BOFEHEFEO TV AERESHHLARETH 2
B, BHE 6 7 H LT HLA PR B 1505 20%
T, PEBHEED 7S 7 0 A4 6.6%, FBEEE
T 33% TH Y, HLATRBKBEYE 7T 7 Fuany
AT Ty oI —THBLBESNTWEY, T, T
HLA class THB G20, Mg, WM ICBEE L, class
TP BEEEEOBIICHEEL, class I /cass]
Pk bICBETHABAEL /I 7 PO RIS
e Evw s oMmE s H 5%, HHWIE, THED
T OB EEE I T E NTH HLA Bk
Wi, LEN-T, ANYZa—Y VHEER AT
oA FOFHUHRSPRETH L Z & ERMOEET
HHA, UDEUHHLAMBOBEREFET TR
H, @RIV Za—y VHEEERCAFIA FEH
W E LTI R R T 2 20 R kv, &
DA, HEREINOMESRS T v v ru7y v
KEFEFRET2 LM TH2 I EFHENT
Wb, BEESNAF yera T Ly OVEIEEE LT
2, %2077 —VFy bk 7y —07my 210k
B RSN EEOIR, OWHEAEEREEOR
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Lineage model

Seiection model

89, REHEARMEREEOWIH R 1IL-1 & OFIH
Evvo ZPHUSEER, A T4k v A TIEH R B
HMIFEO Foy R B % 40 L 7P ENIIVE 20 &89 5
b,

Wy ruT Y ik, B EOPREIERE O B
D&EG LT, NAILT A MG O Ay FERE
Fllcs LT SN Cw b, B3F, HLAFE
T ABBEICH L, Uykrw T rwroT
UrosRic LAREEERY, BB AT 8E
RN, UYL TICL B —BO B AR
Fr, HrwruTy yFEHFITHLLBM
MO Fey b 7% — % i L PR EIHIR R 2 86
LizV P 2EEZ NS, —EDERFELNTVS
A, BEREEORMBE L SRSHET A S BEOBESE

Z.
e

B ABOMEEMEICHTS
& B1afiBaRE®E

e P — TR OISR L LT T 7 2 H
Wi BREBHE IS L, BT, FFP—RED
T RAENO 2612 ABO MEBAE G EE P —0
LOBIZLL FF—V—ADERERA LT
Be CBORAMMILET I RAOEEN T Ml
FEMTREERTH 5, ABOMHBREAEBIET
RIS NEICERT S, A, BIEEES, *

Jo7 s -k b EOBEEH T Galal, 3Gal (Gal) L
BAMER & 2 ) PUBRBLARBUTIC X 0 BIEEER 3
57, A, BHHEEEDZ Wi Gl wih
LERMETH 5%, INLIKIET S B4
Bzl LS A 70 b a— byt S Twn
B

bivbiud A, B IIEEHE & Gal HlRICT %
AT BMBOMEZEN L CEh, 20OE, MK
EUBL R RS B M 12 B-lafi g ic (®3)Y, Gal L
oM B I B-Ib HIlc F R ENSEE N (8D
FIERERMEPIC AT L, BB RAT L TR
A E 25)7 (FED., wihbd, EELIHEE
PUE CB MBIl RE S, THRD L OME)
PIF A% &b B MG LI M
~EET 5,

-
Ve

&Iy~ UVEBRICELS
80 B1a @i~ OEE

Selection % 7V CH, B-lafiifidid, R B M
7% thymus-independent type-2 FUR DI L o TA 4
JyaT) VREFOT LV A VB LTHET
LEEZOLNTWVE, 2OL 3 EEBRBHEMS
B-lafilg~nait%d, 7 ma—1 YHEE (o
closporin © CsA) 78Il ¢ A2 AT BEMEATRE 2N T W 5,
%7 AT, phosphatidyl choline (PtC) IZIEZT % B
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Blood group Ohuman Gate on R1 Gate on R2
£ o)
VAR
\ S
cD48 chig
BSA-FITC
A /
Biood group A human / i
. 4 v
Db D1k
= A :
3 u?“ﬁ k%kwhm
cD5 CD5

BSA-FITC A-BRAFITC

HNBETT NN LA BSA (bovine serum albumin) DHS L SR IEE A
PESE (GalNAcei-3Fucei-2Gal) ZHVT 7EH—44 M A —&—THEFL 2,

Cell size sligM CD21 (D23 CD5 CDi1b
B-2 cells small + += + - -
B-1a cells large ++ - - + +
B-1b cells large ++ - - - +
o ~ - - +

(%77 RIEREA B MREL DREARFER)

Ml B-la i c b T 2 e Tw D, T
PIC-B AN G L HHETHA LI a7y v b5 YA
Vro v 7T ARBNT, GADEEIZL »TH
PIC-BHIRNE, B2 72/ %4 7DFF1kE Y, B-la
MEAOGALEHESNL I EPFFB s ([
47,

HIDND in vitro OEETH, CsA X THIEIER
% B-la S~ D 5L % B A IR L 7228,
TAHERE S B2 g0 0B 2 Rl Lo 12 (B
5, 8), L2 TC, CsA MEREE D B Mk
DGR HPF T D RS S B A%, tacrolimus (Tac)
h BB RO, L L, BICER LM
WRIBUR G B WAL & Lk R AL CsA % Tac
MR R L. T2b b, BZLB-1a fI08 & Bifk

FEAMEE —EmICERTERE, DRI vy
2= YHEEOFRLIT L » TR EA RIS
JAREAERRICEHA LY 2 EL B NS, B-la
Ml d B2MED £ DI CD S TFARBT 5, —
H, IeG Pk % BT 5 79 A7 CD20 5F D
FEHERLS, Lidt- T, HLCD20HE (rtuximab)
&, BEEAB-la MR —BEAICBRET B AT, kRS
MRS THLEELLRD, S50, HifkEd
IZ mycophenolate mofetil (MMF) OG- CEHI& N5
TEFHMOENT WD, Fh B-lafifa~op® #
N Za—1) YHEEEFHT LI LADbETER
% &, rituximab, MMF, 2 A3 =2 —1Y FIHERO
BEAC Ko THFRUE Z LI T 5 ABO IR &
HREOBRBELSHM LY 5,
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TI-2 antigen dependent

AL/ TOATFUL NS AU Dy 779 ZUCEWT, Phosphatidyln choline (/5572 B
BiE, CsAMEEILL-TB27x/21470D%%iEEY, BlaflEAOBEIHEHEELS,

L

B cells activation by

T, dependent peplide Ag
CD40L & 1L-4

|

TYRIRY LNFEE, CDAOL & L4 BB VIR IgM B FRb)* OEETTEE TS L, B
WIS HLERE® CFSE-SANKRIC I - T 70 —Y 1 b A—2—TEHTE 3,

E cell activation by 7! Ags

Antl- IgM F{aby,
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