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We attempted to develop a novel in vitro culture assay for proliferation and diffe
rentiation of peripheral B cells into plasma cells. Using 3 step culture method, the difference in action
points (in the process of B cell differentiation) between clinical available immunosuppressive agents such

as calcineurin inhibitor (CNI), mTOR-inhibitor (mTOR-1), anti-metabolite and steroid was clarified. The r
esults showed anti-metabolite, mTOR-1 and steroid could suppress B cells in the early, middle and late pha
se, respectively. Effective method for HLA antibody secretion in the B cell culture system has been establ
ished using APRIL gA proliferation-inducing Ii?and), BAFF (B cell activating factor), mitogen-stimulated T

cell secretion and adipose-derived mesenchymal stem cells. We can move on to the next step to evaluate e
arly diagnosis of chronic antibody mediated rejection.

HLA



B X CcC—19, F—19, Zz—19 (Jtm)

1. WFIEBHAE S0 DY 5

(1) BRI, SR ORI T T
BHD, HHEUSIZIE (B - 180 T MieksE
& BB EA RSN I S N D, BB
P TIE, A T MR BE RSOGO B
1% 10-15%FREE & TR L, IR TR
UeE SN (EIRE RS S 95.9% (1 4F) |
91.5% (G 4F)),

(2) HEHiRdE L Li=— 5T, 5-10 FELIRD
MR, dESh i, Bliiad %< %
i L CWD T A YD THRBRICE g O U=
NEHEHRHE L 72> TWN5,

(3) HLA HURIZ L DIBVEHHE SR N REIIAES &
TN D (EHABIIERREICELR), 18
PRSI, R —HLA IS 25UE  (DSA)
Lo THlERZ&END, BE QUL 721F Tl
PEFERR 5 ) L) D AR R BRI K 5 BT AR
ANZEWSH T Z ENEETH D EERBEITE H 500
T vs B4 145 B 600 J5 1 245 B LAK: 150 HH),
BRI T 2010 4F 1481 I THY . 2 HFALLE
Dl tiEE % Follow Up L CW5, tkiFEl&
LR TICE D . Z OBETEIINT D =
LIRSS,

(4) BEOIMIETS HA HikT=4 1 > ZIZI3R
B (False Negative) 2385, HilT Microbeads
2 1O HLA PURZ A2 S8, Luminex /A
T AT T I IE B D DSA(donor specific
antibody) OFEARIZRFENT A AIRES 720 | FLE BT
HLA class 1T & < IZ DRB ST AP FHEIC
EELPRIFTIEER L, UL, DSA &
77 7 MIENEIZHAE S D T2 DA% Tl
PERUARIIRH Sz <,

(5) BSOS ORI 1B O, &
JEPE DN O R RL 2R FRAT T IE DR N EE N D,
S G BRI e & NI BT SEA Y [ eoaine Bt SN
SR ENAUT IS & 70 2, 0 IR LA
AIREZ2 R I B #EZ FV in vitro B2 T
TR E g, b E BAEICBMETE %
EOBRE O ST, M Lo EMIE s EA T
HPUREfT 5 Z & T, BEOHUREAIRRE
R T D ENAREE B 2 T,

2. WMo BE®

(1) g\ T, ITEDOH R HE O
B ST K 0 T A ME R SO 133 E e iR
ST, EWIRE 2 05 2 18 M pT A B E A
A SR ORI FRE & 72> TV 5, BHEhT
BRSO IE, B R —o HLA 12
U CEASINDIPUANRK & S, B2
Wr, \RIENEETH D, KM H o HLA HLik
O, F RV S SRS TTT b
TWAH M, CAMR WIHI D RS CIiIfi 5 7 |k
PR 35 S AU TR Y M C s 23 A
Thd, £z, W, B, EER E HLA K
EAES ., BHEATIC R —I269 2 Pk 2 17
£+ 5 K+ — 45 RE HLA B K (Donor

Specific Antibody: DSA) BEIERHE T, B
Tt DR RS (FUREAR) 2 T3 5 51k
DIRNTZ D Bl s, PUBIERIE OIS
DWTIEREICFHMITX 57 v &A1 2/ L
7=y,

(2) KA BAIE A ., FEEME Tk
HIEAIRE R SR T v v A REML T D &
T, PUABERIERESOSIZB 58 M tE
2T 5,

3) ZOT7 A EH, R FEPICEE
SN HA Btk &g+ 2 & T, 777 b
W DB R ST B I HLA Uik & 13872 0 |
L EREORERVBL SN D, HRMEL
E Z DAV AR MR BE Y R S 0 FLH
(W - TRIRNAIREL 72 5,

(4) AV —BMl@EzH\»., ZOT7T vE&A %R
THURFEA T3 2 2 & T, BHEwET DSA B
PRGBSI 5. BR% OGRS Bk
PEAE) OFLE Z T L. IEHE 72 B R s E
WY 72 BN ERIE O FEREN AIRE L 72 5,

(B) ZDT v A & BRI AT 5 1l
Fl D B &Sz MERBRIZ I 8 2 D BRI
B DS ENHIA OTIRN, BEREEITO 2
LNTE D,

3. MRk

(1) $RM1% . KAY M HEZERK (Peripheral Blood
Mononuclear Cell: PBMC) % HIstopaque-1077
ZHWTHEEOEICCTOBE L, B a3k
JVEENT D—2 & LTl 5 % CFSE- flow
cytometry (Z CREAl L7z, T A H ¥
mitogen (PHA) . CD3/28 beads =W 7=, B
MIRRIIL, BCR fifl (T H{K) . CD4OL %
MWz, 7 FUnEREE, Milngkm~—70
—DEAL % RN LTz,

(2) MACS separation % > b (Milteny Biotec
GmbH) % FVNT CD19 [ ML 4 [F1IX LT, B
A EE R EBR A 1T o 7=, IMDM (Iscove’ s
modified Dulbecco medium) BZ#iK 2 F V>,
BAT v FETIE, AT v THICRR DY
A MNIAVERELTRNLE (A7 v 71
Tl CD40L, CpGODN, IL-2, 10, 15, AT v
72 Tix IL-2, 6, 10, 15, AT v 7 3 Tlk
IFN-alpha, IL-6, 15), 1 AT v 7IETIL,
CD40L, CpGODN, IL-21 A THE L 7=,
oMl & LT, calcineurin inhibitor
(CNI) IZ cyclosporine, tacrolimus %, mTOR
BHEAI (mTRO-I) IX everolimus % . XSG
HiAl (anti—metabolite) 1% mycophenolic acid
. A7 1A Kl prednisolone & 7=,

(3) X HITHEMZ B EREE T AT A
BT 5701, B MEEMEK T TH D
APRIL (A proliferation—inducing ligand),
BAFF (B cell activating factor) 7z & @ TNF



aV A bHA 77 IV — (BT 5B
PETE R K 7 O % . Toll Like Receptor 9
DT T=A kT D CpGODN, Z N LUFMZh=HR
72 BAIIE bR B ISR E 122N T
SRR 2N 2 7, HLA Hiikix (4 —7' B
Mgk, A€V —BHlEOBEGERRKEWE
£z, CD2T B — X% HWToHE L CIEE M
JaE ook, BUEBEAIZ OV THEENT LT,

4. WFIEEE

(1) BMfa D IS F T & L C il ha by 5E %
P27 v A RS LT, (A) T ffadE
IRAFME (BT 1M Ui % v 7= BCR &40 L 7=l
). (B) T MlafkfFM: (CDA0-CD4OL #RHE D>
S ORIP) O BHIfaRE RIS % . CFSE-flow
cytometry 38X N 7 VAREEMENT & 506 L
7-. BMIMICI%, PI3K/Akt, MAPK, NF-kB 72
T2 < NFAT ¥ 7 FMRENES L, il
(M) 1% & <ITNFAT OBFEIZ & Y CNT TOHHI
DROHLNTZN, %EF G IFRBD LD -5
770 LU THIBIZ 1 CNI, Anti-metabolite,
mTOR-T & %12 CD40L, ICOS @ F&ELHNHI A ER
DB, T HKRAEMED BRI HEIE < &
Ez b,

£ 1R R EHNHF O 1F AERGL

e
(THREKFEIRARELSL)
csa Tcell
)CDAOL CSA, MPA, PRD, EVR PRD
» L MPA, EVR EVR
P | T wosE owea r L oaerr,
4 w4 s A e
D 2
Naive B cell T Germinal center Bcell  Plasmablast Plasma cell
W < prp 15
MPA . A K
EVR EVR

CSA: cyclosporine
#%  MPA : mycophenolic acid
5 PRD : prednisolone
-—
et EVR : everolimus
BTZ : bortezomib

(2) BEERCARMIMLB fMiaSEMIEE T
Ak 3 i & 3 A 7=, CD40L, CpGODN
IL-2, IL-6, IL-10, IL-15 # H\\/= 3 25 v
BEEBIC LD . RMSIm CD19 Btk (RkEA) B
MRS TEMEAL BHIRE, EZEME, B
AR E CHOEFBEEICEPI L, 7T HURBEORSE
EVEIC 1eG BEA R D T=, BIERRK THEH X
NTWBEHERIA], mTOR PHEHRIZ v,
B A o0 AL B FE O AR T ERAL O3E O & B 5 5T
L7z, 3 AT v XA RMM BRI S
BRI ~D ARG L BINL LTz, A B
Mlad— (A7 v 7 1) —=iEHEEBMa— (A
T v 2) »EEFEMIE—- (AT v 3) —
B ML E CEFEMENT 5 2 & T, KRR
P A OAE AL OE W Z B BT LT,
Anti-metabolite 1. b5 BB CHIE
HEFE 2 B0 L. mTOR-T 13 ] o> By i C e il &
MeEmHlL, 27 a4 K (GHEOR) X
BTt Z M LT,

CcD19

CD38

CD19(+)CD38(-)IgD(+)  CD19(hi)C ) CD19(hi)C! ) €D19(lo/-)Cl
FA4—7T ik (L ”
= | ZRE | = [(pEzen] = [paen]
Bcell

(3) £ & LT BAFF 130k DT, APRIL
b D% TERT 5, & HICBAROSY
{LHIIEAEEE R 2858 2 28, APRIL DO AR5 b
15T TgG PEAZHIN L - Mia £ Tk,
EFHEFFICEERERHZ R LTS 2 &
VB U 7=, HLA PURBEYERFE O B Mlfa % fi#
Bri. Bz bigd L OuniE s o HLA Hiik o fs
BMEIT LT 2 A, AU LD e mn i
SIS, MLiE T CTE MFT il 4 7= B #l i
AR D B2 ¢ R U O HLA Bk & e L
77 CD27T E—XZHWTAEY — B &
A — 7 BRI 41T T APRIL D05 % g L
7= & Z AL APRIL 1. 1gG BEA Z BN 5 23,
FLLTCHA—7 BHlBERDOIE LT
HY . ATV —BHIIIHT AERITTHWC
I LT,

APRILIZFMEMBMAMEMN SR EMBELERET S
Day7 Dayl4 Day25
4197 I 405 61.8

a
b
3

BAFF
CD138
&

| NED!
s | a4
CD38

50

40

30 HAPRIL+

B
20 BAFF+

19G (pg/ml)

control
10

day7 day14 dayl7 day25

Incubation time (days) *P<0.05

4) THfEZ~A N TR L., WS
N A AU EELEE EE T cell



sup) ZFIHT 5 Z & T FELWEEMRED
WL 1sG Fii%w&)to F A —THIfE &
AV — MBI T TREMT L7 S, T cell
sup + APRIL ﬁ>quﬁéﬁ TEE MRk, 186G
PEAEYEINZ3FE LT,

(65) AV —BMiEEHEMN ST
Jiik e U CHZERBHIE (MSC) & oILhssE
WL DR EHRE LT, &I IghB A
—BHMEEED I T AAAL v T, 1gG BiD Gy
(LBETE 2 RHE L=, TLRO DT T =X N Th 5
CpGODN (X, 74 —7 BHIlHD I T A A A v F
PRET D0, AE Y —BMBIZIIEHR LA
oz,

(6) BAFF feeder i (BAFF J8#1) fibroblast
X, BB OMEGEZ % L < (BT D23,
BE&E B iIgGﬁé_/ﬁm:%a‘ T
fa & TlI e I WZ ENHB LT,

(D FEEEBAETIZ, KRERLARETHY |

FlMBEEN VN EEBEBLUTON
hLEfES Lz, £7. Mlatzinsws7z
W, D 3 HIE % APRIL+IL-21+CD40L+T
cell sup TEEEL . LAFD 2 <)0)j?5§7fﬁ¢$ﬁ
T5, W) mWwHERERHT 272010,
IL-21+CD40L+T cell sup+ MSC T 10 HHK:#.
(B) IERUFTIR &2 M 9~ 5 7212, IL-21+BAFF,
CD40L F&Hi Feeder flifid T 7 A, T
. Bk BiEH, MO 166, 1gM % f#
Wrd 258t &S T, BIRBRKZ Az,
Prospective Study ZZhRMNICHED TIT< Z
EWFREE o T2,

RAEMmEAE CD19+ B #ifZ ALV =
FEMIAE THILIEEY AT LD

FA—T B AT — B DM
[ 3 days | l [ APRIL, IL-21+CD40L+M.Sup

C.%T%‘@ AREFRRE R

REARRABRER
(BAFF, CD40L) MSCH#ifa
7 days 10 days
AEY—BHERAND
Bifa%E (1RSEH912) 178 HEMRETHE

5. FlpRERmLE

UHEsERm S0 (B 15 1)

(@D Haneda M, Owaki M, Kuzuya T, Iwasaki K,
Miwa Y, Kobayashi T. Comparative
Analysis of Drug Action on B Cell
Proliferation and Differentiation for
Mycophenolic Acid, Everolimus and
Prednisolone, Transplantation, & @e A .
97 &, 2014, 405-412
DOI:10.1097/01. TP. 0000441826. 70687.
6.

@ Satoshi Ashimine, Yoshihiko Watarai,

Takayuki Yamamoto, Takahisa Hiramitsu,
Makoto Tsujita, Koji Nanmoku, Norihiko
Goto, Asami Takeda, Akio Katayama,
Kazuharu Uchida and Takaaki
Kobayashi, Neither pre—transplant
rituximab nor splenectomy affects de
novo HLA antibody production after
renal transplantation., Kidney
International, A . 85 %, 2014,
425-430.

Takeda Y, Bui VN, Iwasaki K, Kobayashi
T, Ogawa H, Imai K. Influence of
olive—derived hydroxytyrosol on the
toll-like receptor 4-dependent
inflammatory response of mouse
peritoneal macrophages. Biochemical
and Biophysical Research
Communications, & #HiH . 446 %, 2014,
1225-1230.

doi: 10.1016/j. bbrc. 2014. 03. 094.
Shigeyoshi Yamanaga, Yoshihiko
Watarai, Takayuki Yamamoto, Makoto
Tsujita, Takahisa Hiramitsu, Koji
Nanmoku, Norihiko Goto, Asami Takeda,
Kunio Morozumi, Akio Katayama, Hiroh
Saji, Kazuharu Uchida, and Takaaki
Kobayashi, Frequent development of
subclinical chronic antibody—mediated
rejection within 1 year after renal
transplantation with pre—transplant
positive donor—specific antibodies
and negative CDC crossmatches, Human
Immunology., &FA. 74 %, 2013,
1111-1118.

DOI: 10.1016/j. humimm. 2013. 06. 022
Kenta Iwasaki, Yuko Miwa, Masataka
Haneda, Takafumi Kuzuya, Haruko Ogawa,
Akira Onishi and Takaaki Kobayashi.
AMPK as a promoting factor, but
complement and thrombin as limiting
factors for acquisition of
cytoprotection: Implications for
induction of accommodation, Transplant
International, #&EFEH. 26 &, 2013,
1138-1148.

DOI: 10.1111/tri. 12186

Nishi T, Iwasaki K, Ohashi N, Tanaka C,
Kobayashi D, Nakayama G, Koike M,
Fujiwara M, Kobayashi T, Kodera Y.
Phosphorylation of 4E-BP1 predicts
sensitivity to everolimus in gastric
cancer cells, Cancer Letters, #ac A .
331 &, 2013, 220-229.

DOI: 10.1016/j. canlet.2013.01. 004
Iwasaki Kenta, Ray Paul, Huang Bo—Wen,
Sakamoto Kensuke, Kobayashi Takaaki,
Tsuji Yoshiaki. Role of
AMP-activated Protein Kinase in
Ferritin H Gene Expression by
Resveratrol in Human T cells,




Biochemistry, &#if. 52 %, 2013,
2075-5083.

doi: 10.1021/b1400399f

Iwasaki K, Miwa Y, Ogawa H, Iwamoto M,
Furusawa T, Onishi A, Kuzuya T, Haneda
M, Watarai Y, Uchida K, Kobayashi T.
Comparative Study on Signal
Transduction in Endothelial Cells
after Anti—A/B and HLA Antibody
Reaction: Implication of
Accommodation, Transplantation, &gt
A, 93 %, 2012, 390-397

DOI: 10.1097/TP. 0b013e3182424df3
Takeda A, Otsuka Y, Horike K, Inaguma
D, Hiramitsu T, Yamamoto T, Nanmoku K,
Goto N, Watarai Y, Uchida K, Morozumi
K, Kobayashi T, Significance of C4d
deposition in antibody—mediated
rejection, Clin Transplantation., #& &t
. 26 (Supple 24)&. 2012, 43-48
DOI:10.1111/5.1399-0012.2012. 01642

(Fx¥ek) (Gt 641F)

)

Masataka Haneda, Yoshiko Matsuda, Yuko
Miwa, Kenta Iwasaki, Yoshihiko Watarai,
Kazuharu Uchida, Takaaki Kobayashi.
Peripheral B cell culture for
assessment of immune response to ABO
blood type carbohydrate antigens
International Xenotransplantation
Association (IXA) 2013. 2013/11/10-13
Osaka International Congress Center,
Osaka (Japan).

Yoshiko Matsuda, Masataka Haneda,
Takahisa Hiramitsu, Yoshihiko Watarai,
Takaaki Kobayashi. The impact of
TNF-alpha cytokine family on the B cell
assay in vitro — naive B cell
differentiation for long lived plasma
cell. 3rd ESOT Basic Science
Meeting/13th TTS Basic Science Meeting.
2013/11/7-9. Paris (France).
AT, FRkERF. PLEA Zin
thf-. AWK, PR HIERE, /MREER.
In vitro (Z¥F % Tumor necrosis
family-alpha (INF- ) cytokine @ Bl
fEE 28 R~ DA, 49 [a] A A FA.

2013/9/5-7. [FELFEERRSEE, A
PURHIERE, —dmthi 1. SRR, /R
. Uar v MHUmER A RS

BESH TG HUIROERR. 49 [Al H A F 2.
2013/9/5-7.  [ENZUEREIBR AR, HUHD

PIRHIERE, HEBRF. —fWth . &
WERF R, /MRZER. In vitro FEEMILSY
(LB R A Ao, iR A S Pt RI xf
T DHURPEA R OMENT. 49 [B] B AR A
2. 2013/9/5-7.  [FENLAUERIEIBRSAE, A
#

Yoshiko Matsuda,
Iwasaki, Masataka Haneda,

Yuko Miwa, Kenta
Takaaki

Kobayashi. Plasma cell maturation and
transformation in vitro. Congress of
Asian Society of Transplantation
(CAST) 2013. 2013/9/2-6. Kyoto
International Conference Center,
Kyoto (Japan)

Yoshiko Matsuda, Yuko Miwa, Kenta
Iwasaki, Masataka Haneda, Takaaki
Kobayashi. The impact of the tumor
necrosis factor—alpha family on B cell
proliferation in vitro. Congress of
Asian Society of Transplantation
(CAST) 2013. 2013/9/2-6. Kyoto
International Conference Center,
Kyoto (Japan)

IREE. PUER 7 ) —=2 712 HS<
BRI HE. 29 [B] R HE M5 S B
WF9E4>. 2013/6/29. 75 7k 4% R SR
ik, F7k

M. Haneda, M. Owaki, K. Iwasaki, Y.
Miwa, Y. Watarai, K. Uchida, T.
Kobayashi. In Vitro Differentiation of
Naive/Memory B Cells into Plasma
Cells: Difference in Mode of Drug
Action between Mycophenolic Acid and
Everolimus. American Transplant
Congress 2013. 2013/5/18-22. Seattle
(USA)

Takaaki Kobayashi. Expansion of donor
sources. Hurdles of
xenotransplantation. The 42nd
Annual Congress of the Korean Society
for Transplantation & The 9th
Korea—Japan Transplantation Forum.
2012/10/19-20. Incheon (Korea)
PIRHIERE, BAREA, HBMATF, K
RS A ZE 30, IR, R
FITAFE. /DRFEE. In vitro B cell
differentiation assay % fiVv 7= DSA ¥
HiEo et 48 [Bl H ABHE Y.
2012/9/20-22.  EFNRERET BT ¥
—. 4R

KIpRRAS, B H HfL - PR HIERE, &
HET- AR 3C, Ml e, —fmthi 1.
AR, IRZER. G SR O HUR
PE AN 2 R\t 2 ) g T DF A
48 [0 A ABAE S, 2012/9/20-22. &
MRPEE B X —, 4R
Kobayashi T, Yamamoto T, Kuroki K,
Hiramitsu T, Tsujita M, Goto N, Nanmoku
K, Nagasaka T, Ohtsuka S, Katayama A,
Watarai Y, Takeda A, Morozumi K, Uchida
K. No Inhibitory Effect of
Pre—-Transplant Desensitization
Treatment with Rituximab or
Splenectomy on de Novo HLA Antibody
Production in Renal Transplantation.
24th International Congress of The
Transplantation Society. 2012/7/15-19
Berlin (Germany)




6. e
e
/AR 2% (KOBAYASHI, Takaaki)

SRR - KREBEESRIIERL - Ak
JE 5%
WFge&5 1 70314010

(2) W9y
PR Bl (HANEDA, Masataka)
Ll B R - KEFEFREEERIFIER - FHE
JEE A
WF9eE &5 50436995

SIRF BFA (IWASAKI, Kenta)

AT BKT - REFZPPEE SRR - btk
JE Rl

WFge &5 1 10508881

= thF (MIWA, Yuko)
LB K - REBRESRFTER - 728
WFge &5 1 90572941

B 2E30 (KUZUYA, Takafumi)

SRR - R R IR - SEA E
E

WF7es &5 1 00444406

Rk 24 5 4 AR

(3) M IEE L



