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FHEROHFMETIT, APREEAE GEEERRT) 26 T v~ FHKREBOBERICE
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BF ) KA DAERSDFEEIZ DWW TIIREIZE R 2 H T T IREEW-EE E LI,
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D R TRIE & £ DWRIEA~DBD Y OBMREZ RO DR Im 72 Sk L,
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In vitro activation assay (ZAkGEAIICAE H PTEEZe B MBI E L COMEELZ AT 5
E N iPS A F R AR AR AL D VERL D

AEFES (POMREERRAS M BFZEARED)

1. ZLC®IZ

IE 55 0 e U B T SO B S 4 By DARFRIC I < A L TR 0, FEMERRE X B E 0T Lv
XM BNTHLR 2B 2 S Mila & LT HITW 5, IEHEIE 0O 2 m 12 1% s fn
IgE 454 (FceRl) MOV IgE MFAE L CTH Y | HFURD IgE &fEHT D & FeeRI OZRIGEIC KL 0 i
fbL, EAZ I VEOFEA RRIEWE AT 4 =— X =P S5 2, 7T UAF—RIEICIT I
BORAT 42 —F—=PNRELFHDLLZ NG, IEMMRITIEAFZRET 74 FTF—U 27
DT RRLPLT L L F—BEOFNFAM L~ D ISR T D, Lo L, RGeS 4 B ki
IR ML TEY | ERMETITIRZE AV EFEL TR LG, b b O 2 HAE
LA S s+ il 2 152 2 L I3 L WIBE 020, 2072, %<3~ v Ak H Rk OH
fiel . RACARAE, WA 1L 72 & oD i R ERARAE 2> B 20 VERE S 7 BRI 2 F WV CTHFZER s 278 do
NTE 3, Linl, 2o OMRIIfE~E, BRE, ZEM, BUSMBESREE LTETH
NTW5b, T ZTARIFETIE, AT T 740 7F 20—V A7 OFRRHT LA X —IRO K
M T & ¥ — 7B 2 AT 2 Ml Z fkee L <52 2 & 2 BHMIC, & b iPS fifam o
b ME & RS OMEEE ot b iPS Mg ORAE I (hiPS-MCs) DER A A7,

2. FEERJTE

hiPS-MCs O/ LFEEBE 2 X 1 1R Lo, £ R F L0 AT Lot b iPSHlfafk (201B7)
{Z bone morphogenetic protein4 (BMP4) ., vascular endothelial growth factor 165 (VEGF) . stem cell
factor (SCF) #MNA % 2 & THIRERBE M ZER L7z, € D%, SCF, interleukin-3 (IL-3)
interleukin-6 (IL-6) ., interleukin-9 (IL-9) Z & Tehilc THEZE L, 990 HZLIZIEREEMEOMIE %
[N L7z, & 51T, B L72Mif % SCF. IL-6. interleukin-4 (IL-4). IgE &AEHIC T+ 5
Z L T hiPS-MCs Z1ER L7z, {FRL L7z hiPS-MCs 13 A A F A FYefa | Gkl X v Ek
FHRHER AR L, 7a—Y% A P A N —Z2HAWTHilaRmsE s 2 FE L7z, S 52, FeeRl
BRI 2By T OB E 7 a—F A P A MY —, EAZ I VJHifE% ELISA (XY
JE L. fER L 7= hiPS-MCs OFERE & 5FAf L 72,
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ES cell medium base I | Stem cell medium base |
dayl e | BMP4 day5 day7
, y
|
Mesodermal
T progenitor cells
| Stem cell medium base |
day7 day30 - 40 day90
1 1 depend on the state of cells
I ! = [ Immature hiPS MCs
medium change per 3 or 4 days (hiPS-MCs)
1
i
SCF, SCF, (m—————— i
IL-3, IL-6 IL-3, IL-6, IL-9 : Harvest floating cells
# (immature hiPS-MCs)

Maturation

P | Matured hiPS-MCs |

SCF,
IL-6, IL-4, IgE

X 1. & b iPS Hfe B S AE R AL D o3 b s A

3. RER

i. hiPS-MCs OEHL & Kri¥

AGED 53 EEZ AV T hiPS-MCs R L7= & 2 A K92 » B2z v fikfe L CHilia s
B35 2 LN c&, BASATREMIM b, IERHING & L C OB &K OMRERRF S E Kb 2
LAV U7z, E7o. ML 2 RIS 1 RO SIS THREAHETH Y . 1 o0 dish (60 mm dish)
D 1 ESHTZK 1.0 X 106 cells DMIfAATFF TE 2, fRE L T2 » HDBIZEFHI 4.0 X
10 cells DA S C & 7=,

EBL L =i A A A X LY L& 2 A, b MEREMIEN & OSSN E A L TWVWD
DR TR, Fn, MR AKR T a—H A R A R — X0 | RO — R 2%
Bl~—#H—"Toh % tryptase, chymase, CD117 U} FceRI OFRBLNG/D Hivie, —F, 4FfEIREEKRD
P~ —H—Th D CDI23 ODRIUIBD Lo T,

ii. hiPS-MCs OERENIRFK

{EHL L 7= hiPS-MCs (Z FceRI Z&4EHIIE A N2 7= & 2 A, B OREFEH TG~ — I —T
& % CD63 } U CD203¢c DFEBUHMAFRD bivlz, £/, FeeRIZEBRTHIZ LD B 2 ¥ I Ui
HEOWEMBFRD BT, FeeRI BREHMORE AARRE S E(L ST & 25, REKFHIC
PEAb~—D—DFHL, b AZ I VHHESEM Uiz, 72, FeeRI ZEEHARNKI T2 SUG I
0.001 pg/mL 22 HaRsd b7z, (X2)
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CD203c
. 70.0%
; g \ § ’ﬂ' 2 60.0%
Matured hiPS-MCs a2 I/ o | | ] :
o \ o D 50.0%
T =
o4 [ S— = @@
W POpse e el o B 400%
I " ] E 2 300%
= ['.\ = | 8~
Matured hiPS-MCs S|/ El B 200%
+Anti-IgE (0.0001 pg/mL) S |/ | St T 10.0%
NE o\ 0.0% | |
Wt e et Non-stimulation  0.0001 pg/mL  0.001 pg/mL  0.01 pgimL 0.1 pg/mL
’."\ Anti-IgE
- | MM -
Matured hiPS-MCs ERNA 5 |
+Anti-IgE (0.001 pg/mL) 8 | 8 I
i !:""
Matured hiPS-MCs €/} €|
+Anti-IgE (0.01 pg/mL.) 31/ | 3l
o A o
T T
;. M
; \ !
Matured hiPS-MCs €1/ =aIn
+Anti-IgE (0.1 pg/mL) 31/ 3|
[&] \ (&]

[X] 2. FceRI ZAE R L A 1EMAL~— 7 —RE L O e 2 & 2 V& o

4. BbOIZ

LLEDOFER G | AP CTIERL L 72 hiPS-MCs 1, & M EHIAE & [FIEEO FEREF I RS O
RERRFM A FF O FTREME SRR S 7z, 7238, tryptase & OF chymase DF LA ILICFRD H LTV D
MBS AR A ORI A FF oML TH D Z LR E T,

ARFFE CYERL L 72 hiPS-MCs 1%, 0.001 pg/mL @ FceRI ZABHI L 0 FUSAFEOH 5N TR Y |
INETEL OMFETHEMH ST E BRI L 0 SRS W ATREMES R S L7z 7, iz
T, b ~iPSMfa HAMEFRE S 2720 fkfeAY ) D K EOMIL A ZERICIRSGT 52 LT
x5, T, E#L L7 hiPS-MCs 1%, JEfHIIE Z F V7= in vitro activation assay (2 H 72 #lild
TH 5 FHEMEN RE STz,

AMFFE IR AL D FE 28R Td 5 IgE SMEMED SUSITOWTHRGE L7z, Lo L. JEGE
falx IgE FENMTEMED RS HEZ DMIZ bk A 2B 2 A L TV A Z EnliEIhTnd, 07
. fEHLL 72 hiPS-MCs OIETIE & L TO S 57 2HEREZ B 50 L, AL O S w7t
SO FREMEIC DN THI EFEE BET L TV E T2,

5. HEE

ZOREEE. 526 [ A ARGREFEEFRFNERICB O TERE 2 W2 E RERRKITK L TE
DET, FRROERELERS NICHEENFLZTMEES E LRBEZBOHLETITLEY
SRR L B E 9, RS IR L= b b iPS i H SR ARG o0 T e 22 K OV RE RO R 11
ONTIWESE TN E E LR, EHEEE~S %R ED LI ITSASE T, 20
AREMEIC OV TRETL TS ZERETH DI EEBE X THBV £9, 4% & b Y - ZHikEx T8
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ARG D D HTEL, PAMEERA S FIEAIC TEBS NI b D TH Y | AWFIEDZLT
(ZH 72V EHEBIC ZHATEWIZHIE B O BRI L BIEEHV 2 LET,

6. BN

FALRZRZRESE TR S L3RRS T4, 2011 4F 4 H 2D PO S 1L F2EA
IZCEIE S OREFRIEMRICID A TR £, Bl 27 MRV EELOMFEZ B L, I
BRIR B COBMET RN DWW TR Z D 5 — BTG TILH ARBEMA /ITT 272 £, work &
life Z LT L AR5 HAMEEZED TEBY £,
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8B BIREARY Y LV & — DIENEI 81T 2 U g R f i i Hh v o> HE 2k

MR (EEMRSStE  ZetREirseeT)

ZDFE, 26 Bl H ARREFEFRFIFESICRNT, 74 - EFRFEFEELLY . REX
WHFELET, BEIEDONE LA, YTOICARRICEZBENEEX ZFEmESE L
s AT AL L B E T, RMIEEMRASHIC AR L TER, & 37 B O B
WZRDT LA —OMEICEREL TSV £ Lz, AFRTIE. ENOWTEO—H T 28 AR
T LV —OFGER L FHBA T 2 R OugE &AL (dose metrics) 2DV TOMFFENE % Hili5C
MO S THEET,

WHED Y 27 FHETE OWEOA T 5 @O & £ OWE OREFEEMENSLETH Y
O OFERZFREHNHET L, Ri~OZOMEORE LIRZRELET, ZOR, BREREO
A BV TR Z DOFPEOFIER L BT IR E AL SWTIRBERZEINT 2 Z &N E
ETT, Pl IXBMEFECEEEN R SO HIE TITARE Y 720 OREERE (mgke) &L
TREENRLH ShET, —H. ALFWE (BUR) 2 BFICIREE S AU BRICRIE S DB T
VLR —TlL, ZTORIEENLZEENEEH 720 OFIFIREE (mg/em?) ([CFHBEAT 5720, K
JEHRALRfEH 72 OFFEE L L CORBEESFEHIhE T, £, WEO U X 73217 5 Al
ELT, b - DOIRGEREEZTHIL, EARBEPFEINDINERET LI LBROLINLE
TR, FUNTEICEATHIEEOFEEE LT, 7T v 7 AZ U NTERT =B R HEDRR
Bzt U CRIRRLY LA X — 2 IET 5 Z LM SNE LT, ZhoDBERNLX UNTH
DRRPEAEIZ L DRI LAF —OIJEICERNEE - TR, BT LAAX =237 5
U A2 G FAEDREL D KD AV TWE T, £ OFmMERIER & AR 3 2 R EE & HALIIR TR
HTHVIRZEEOFMIE L. SN TEY %A, &2 TARIFFETITRIRELT LV X —DOFRAE
REFBET HRBE RN A RS L £ L7,

AWFFETIL, b N TREUSEEIZ X DRIRRLY L L% —OREFI 3 S 40TV 5 Papain &
PuURE L, MERSZ ofigGEE] & L<x REREEH- ORER] 2283875
HCREEIEAITWE Lo, £D%, Mg ZEH L Passive Cutaneous Anaphylaxis (PCA) k(I
£V PCA FUSHMEREZ R B L E Lz, ZORERE. PCA RUSHERITI G R mHEH -0 O
BREE R TIIR <, HEH 720 ORIBREICHET 2 2 &R SN E L, BRI L —
(X B M S0 b - AL 727 T X</l S USRI D R R PURZ s EA L. FrRUEADN &
L7z~ A NHEIE O ORI AFE IS Z ETRIERLET, 207, AT L1 —
B % #5589 5 R ELHURPE A & & IR B R O BIR 2 at 3 2 HAY T, RIZ Papain ([CXF9 5%
BYUREABRLZ TSR L E L, ZOREER. PCA RUGHIER & [FIERIZ Papain R B AOHUARE £ &
HIEED 720 OMIRFERICHBEI L T\ Z E2vh . RERIRFR T UL ¥ —OFSE IR H 72 0
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DOFIRFERIZHBET 22 ERHONERD LT, I HIC, REZAIRRT L L X —OFEIEHN 70
WEEHT- ) ORIBBEICHE L7220, A D= X LEFIT L, QIERT L L X—DiFE T
HERFTE Y i o B MAOTEMAL ZRHTE L £ L7z, BARRYIZIT Alexa488 (28D T
MK L7z Papain 2 [MEKSH 720 OfigERE] & L <X FRAEMDHZ Y O#ERE] 221k
SETRMTRESEEL, FTRY /S OHURE Y AL B Hifa%L (Alexa488°B220%) % FACS
WL VMBI E Lz, TOREER, PR Y v 8iick T 2 HURE Y JAZ B flfadi & EikdH 7= v
DFBREE BT Z LWL 20 | BT L1 —IZBWTITATR U o/ Eirf
O B NIRRT SN D PR E, T72bbERG -0 ORBEFZEEIC LV BEORIERE FHI T
HATREMEDN B 2 HIVE LT, ARERITRRE RN T L L 5 — OFIE R & T3 2 Wk E & HLAL 0
FREGBIETL T LV X — DL &R D 2 L AR 2 HRE L TH Y | 5l & i X AR5
AHEMET D 2 & TRRZEIFA Y L X —0 U 2 7 3 EOHESL, 51V TIEA & ORREEERES L
WCEHBML TWEZWEEZTEY £9°,

COEDORKEBL TEH OEEF EARMFEORFZMZUMELEHE R TS, FxOILErEH
WCROODETREAERBBEE LRV E L, 5B OESFOXE LA, SEmErE T 0JE R
WCEBRCTE D L O R EEHEE L TOLKFTFETY, &EBICRD 328, HARGEEE TSRO
FAEFZBPNELTUIAH LS THE - ZHHEALHV ET L 5MELIA LI BBEVE L R
£

MBI R S
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SRIAYE (ERERKRT: B —NRFEEE)

It is my great pleasure and honor to be Student and Young Scientists Award at the 26th Annual Meeting
of the Japanese Society of Immunotoxicology (JSIT 2019). I would like to appreciate the selection
committee and the researchers, who gave me lots of advices. Now, I’ll introduce the awarded research
topic.

Our research started when I entered the University of Occupational and Environmental Health, Japan
(UOEH). However, the First Department of Internal Medicine has focused immunotoxicology
research for long time. Since the role of amino acid metabolism in the regulation of human B cell
function remains elusive in terms of immunotoxicology. We studied amino acid metabolism in human
B cell differentiation and relevance to the pathogenesis of SLE.

In the in vitro arm of the study, purified CD19* B cells from healthy donors were cultured with TLR7/9
ligand (LOX or CpG), IFN-a and B cell receptor (BCR) cross-linking, in the presence or absence of
amino acids. We determined 1) the types of amino acids that are important for PB differentiation, 2)
the main signaling pathway(s) involved in the presence of amino acids, 3) the transcriptional factors
used in the presence of amino acids. In the clinical arm of the study, peripheral blood mononuclear
cells (PBMCs) were obtained from 24 patients with RA, 35 patients with SLE, and 28 age-matched
healthy controls, and subjected to flow cytometric analysis to determine the expression of amino acids-
related markers.

Stimulation with the combination of BCR, IFN-o and TLR7/9 ligand induced plasmablast
differentiation accompanied by uptake of amino acids. Plasmablast differentiation was abrogated in
the absence of essential amino acid methionine, and to a lesser extent leucine, but not in non-essential
amino acid cystine. Previous studies reported that amino acids were perceived by the sensor, leading
to mTORC1 phosphorylation. However, the mechanism by which amino acids activate other
intracellular signaling pathways in B cells remains elusive. We found that methionine facilitated both
the BCR and mTORCT signals. In addition, the two signals synergistically induced EZH2 expression,
which is well known as a transcriptional factor for histone modification via induction of H3K27me3,
in the presence of methionine. Methionine induced EZH2 expression, leading to suppression of

BACH2, induction of BLIMP1, XBP1 and plasmablast differentiation. These results indicate that
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EZH2 is a critical factor for plasmablast differentiation in the presence of methionine. EZH2
expression in CD197 cells correlated with markers of disease activity and autoantibody production in
SLE. The results indicate that methionine is important for plasmablast differentiation through the
induction of methyltransferase EZH2, which is closely related to the pathogenesis of SLE.

In the end, I would like to express my deepest appreciation to Prof. Tanaka, Prof. Satoh, Dr. Iwata,

and all of the people who involved, supported and advised me for my research.

SREAE A
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INF-a fifi~7s a7y —ViFxr7n 7 b=V A% I L 14-3-3n 250w 5
Trimova Gulzhan (FEZEEFRIKY: H—WNFH)

ImmunoTox letter ~D & fE % TR -T2 &, 7o WDASANRIZEWE T, 5 26 B H ARGEEME
FRFWERIZSIN L, B2 bOFRIZONTRER, i TE 722 LILHERB O LW T, Lo
SREGHL T,

FAIE. 2015 FICEEER KR CTRFEFE LR A 15D TR, MileNY vy Xr o Th D
14-33 0 IZOWTHFIZE L TWET, Il 14-3-31 L-UL o EFITIBIER Y 7~ F(RA)DHEL S T-
NAF~—T—ThHs ) v~F KT, i b U AR AHURACPA), HEEEINE AT 5
TEDNHDBILTVWET, o T 14330 ZW|ET 5 Z LILERD RA O BHZW, I6RIFEOT
WaEFT 202 AMTY, 14-33n ITHfE Y, MidNOEBAOBE), 7R F—3 A DNA &
7o SHIIAN OBR 2 7eB6REICE /R 14-3-3 AV 7 IV —IZB L TCWET, 1433 n L7 7
A~ =, HERIIE DRI, RA O BIEIRRCILIE 72 ERADREE CI3Mfas I T S
HTENMBNTVET, LL, 14-3-3n O HERCHMIEN~D W OREFIIT 50 Tiddb v £
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