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Human MHC restricted T cell generation using thymic organoid
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In this study, we tried to generate MHC-restricted human T cells in vitroby co-cultureing
human pre-T cells and human keratinocytes. We succeeded in forming thymic organoid;
however, failed to induce functional T cells.

B IR TERA
(BHEHAL : 1)
LR IEEESE & @t
2008 /% 8,500,000 2,550,000 11,050,000
2009 £ 8,000,000 2,400,000 10,400,000
2010 % 8,000,000 2,400,000 10,400,000
G
FEE
% &l 24, 500, 000 7,350, 000 31, 850, 000

RESYSF © PR BT
FHOFR S - AIH : SEREEES: - Sty
*—U—F TS Bl LR


JYOSEIKA02
タイプライターテキスト
8,500,000

JYOSEIKA02
タイプライターテキスト
8,000,000

JYOSEIKA02
タイプライターテキスト
8,000,000

JYOSEIKA02
タイプライターテキスト
2,550,000

JYOSEIKA02
タイプライターテキスト
2,400,000

JYOSEIKA02
タイプライターテキスト
2,400,000

JYOSEIKA02
タイプライターテキスト

JYOSEIKA02
タイプライターテキスト
11,050,000

JYOSEIKA02
タイプライターテキスト
10,400,000

JYOSEIKA02
タイプライターテキスト
10,400,000


1. WFFERHAG S W OH 5

TEHERE ORI, B DSBS EORIE, &5
(IS R ORI T, TESRRRETE
BN ENATED SN TS, BlxIE,
R~ 7 A~D b IR
L0, =7 ADENTE b OGEE NS
ERVIRTHMET 2 Z LR T TITH R
Lo TS L, WBRE N i i i <o
ES/APS @) & S 8 2 Hiha & 3Lk -
I S 5 A b R TR IRICHED &
NTW5D, EbIT, F Tl 7 v
RFEIZ L o T, B Y o3 L RO/
WMEEAT DL~ ANTY ViR
D LI L, RN TRV RR RIS

BEREILIDIENRENTWVD, Lirl,

INBEL ORACHLD D LT, B Fok
BEM7Z2 T U LV /RBROAERL « AR W EZICE
B E ATV, ZAVE CRERE N Tid i
o ES MRS Z < I oo T s b %
BELI)DZENRENTNDHLOD, EE
TRRERERY T A O AR BV IR T H
D, Wbwwbdt Muv 2T R 5
¥4AT 5 b THEZ, b b EEHESESHT
J (MHC) (ZH &= il it 2 om &9
EH 72 B e R BLUTIZE S 720, B Mk
RAEREDTERR A « FEE L O 7DD
WZEOEEIL, Jok B COMEECE Z 5
B 72785k L3 — N U — &9 2 HEREM) T/
DA THY, ZNE2 NTHINZHEL 9 5
HEifBRTH D, AL, ZnEAERICT
L0 TAT) MR OB Z O S48
DTH5D,

2. WMEOBE

AWFIE Tl < OAUTHIRRIZEELL L 721
BaAT 5B ROMALA AT in vitro
THIREERER A (organoid) ZAMEZFEL. T
Z A & MHC IR S H oA s
PEE - O ERER e e N TR O R %
B9, K& &R & xR AU a2l
LTW5 (HEfEg LK) oResd, R
WU N EFBAER T 2720 DBk % 7255
FadBE L CRIL TW5, £, iR
I A3 B A b Rz AR B & s CRERE
ZAIE 9 inducer #ERENN 771 L~V THI B 6T

o T&E, ZHLEEMAEZRAL, 35K
JE MR & TE R & SRR & 2 Wi ESAPS
AR & D 3RITHEESRIC X 0 HEEERY T AR D
Rk Z AIREIC T 5 Y AT A (organoid) %1%
KL, IHlZZnzd sz b
MARFRESR (B Mb) D RCBMHT L2 &
(X0 RN TORERER) T HIE A AE 2 Wit
T 5, & MUERELEDOR D K& 2EETH
% HERE T MR A B D 72 8 D SEREH AT D e
N, BARICHE D IR T, A FERE R
A BB ST\ TRERERY T MM £ it
ML DEEL OARRLT, < ORE
SIS D BE 2 IR B ORIEE D S
TH LW HIEGRBEIE ORI 27213 5 T
bAH9, IO L FikimiT oz bt H
L9 DARetEnid 0 . ZREMEMIuIC X 2 BR
ISR % BETERICTHEIN D N/ %
RN D i EIRT L2 Db 0 &
95,

3. WHEo Ik

1) RSk ko Bz Fs KO/ &
FRAMIRAN T Mg & ORAREEERIC K
ST, MM D5 72 D IR AR B

(organoid) ZHEZE L, & 06 A
U7-FRER T Ml b3 EL 5 5
S EENLT D,

2) b MEZJEHERMR organoid & b K
5 1fn. Fh R i g 2 VW T, MH C
IR S 2 B O RGMEZ FF 72 72
WTHIIZ in vitro \Z CTERR S H, &%
WL NN T A HT HHEENE
N T Al 2 3B E N CA R L 5
BHYAT DEMENLT D,

3) RBENTHEIN-E NSRS
i# organoid % & Mb~ v A |(ZBAET
HZELIZE-oT, KAOE FE R
HARN S Z D organoid ZJ LTk K
OMH C#d M2 45 L7-#AEr T
I OAEREROICEZ Y 92 5
272 b MUEROEBELIIND,



4. WFIERCR

F. MO CHRE (J.Clin. Invest
2005 voll5, p3239) O FHEDMERS % Hia
T, MIROIFHE Gkt~ b v 27 X)) &
bt RGN & DIEER S (A M A v
OMHG DY - &, M) ZHRE Lz,
ZORER, Bix 72T A —H — - JlilaD AN F
FHHEEEZXT- DD, Ve &b RO
\Z X Dorganoid CTHINEDEAITFR D B
einolo, WA CRERD N7 A4 T V& T T
WBITNA—T LU LR ERELTE
. ZOHFETIIHIMEL < invitro T T
JaZ b 885 Z LIXRARETH D &HIWr
L7z TZCTE, ~T VT AEEST VS
U ADEZHINEZ FIWZRICRED | £k F
KEED TRFTL2 L Lz, WO 0
ST~ RY UREREERFMBICLD
organoidiEDIBRAFRO HNT=H, ZOHFT
SR THREZ ML SELIEELT, BF
L 7zorganoi diEEE 73 AT RE 72 K5 88 R IT KT L T
SHIZHIOR T ZRINTHZ L TTHMIED
MEEBRES DL Z LR TE RV, S5
FMHBFTEAT > T D, SkinvitrolZds
Tt PTHIfEZ AR S DR D728 O Fff
PSR A2 155 7212, AT L ThumanCd34-+H
oz e Re~ 7 ACBME L Ce b TH
TR S 5 EERR  (humanized~ 7 AERL
)y b B = R B R ER A & THI A A3
HR B2 8IET5 L & bic, BfERE L
o TWADE Mev o RIZEIT 5 THIL O
RBEARLORKERGFTTHZ & & Lz, TOfE
RBEHOWMED LBV ~ T AMIRRITILFERS
e SRR SRR v, RIS T Z
AT 2RENDDH DL OO, MIRORELE, F
WCREEEIIC RN H D Z E N LT
S72, b Mt~ A TEA ST
BEMIICARTERTH D AN STV 528,
AEAE, HRO—mThd EEZ BN,

5. LE7pFEFKmCE

(WFFeEA . WHIEo 4R e O IE# 12

(E 7Y
CMERERRSC) (Bt 6 1)

1. Kawai Y*, Hamazaki Y*, Fujita H, Fujita A,

Sato T, Furuse M, Fujimoto T, Jetten AM, Agata
Y and Minato N. *Both authors contributed
equally to this work.
Claudin-4 induction by E protein activity in
later stages of CD4/8 double-positive
thymocytes to increase positive selection
efficiency.

Proc Natl Acad Sci USA 2011 Mar 8;
108(10):4075-80 (& H)

DOI: 10.1073/pnas. 1014178108

2. Shimizu Y, Hamazaki Y, Hattori M, Doi K,
Terada N, Kobayashi T, Toda Y, Yamasaki T,
Inoue TA, Kajita Y, Maeno A, Kamba T,
Mikami Y, Kamoto T, Yamada T, Kanno T,
Yoshikawa K, Ogawa O, Minato N, Nakamura
E.

SPA-1 controls the invasion and metastasis of
human prostate cancer.

Cancer Sci. 2011 Apr;102(4):828-36. (& #HA)
DOI: 10.1111/j.1349-7006.2011.01876.x

3. Tanaka H, Tamura A, Sekai M, Hamazaki Y,
Minato N.
Increased c-Myc activity and DNA damage in
hematopoietic progenitors precede
myeloproliferative disease in Spa-1-deficiency.
Cancer Sci. 2011 Apr;102(4):784-91. (&#HA)

DOI: 10.1111/5.1349-7006.2011.01850.x

4. Shimatani K, Nakashima Y, Hattori M,
Hamazaki Y, Minato N.

PD-1" memory phenotype CD4" T cells
expressing  C/EBPa underlie T  cell
immunodepression in senescence and leukemia
Proc Natl Acad Sci USA 2009 Sep 15;
06:15807-12 (&EFH)

DOI: 10.1073/pnas.0908805106



5. Katayama Y, Sekai M, Hattori M, Miyoshi I,
Hamazaki Y, Minato N.
Rap signaling is crucial for the competence of
IL-7 response and the development of B-lineage
cells.
Blood. 2009 Aug 27;114(9):1768-75
DOI: 10.1182/blood-2009-03-213371

(ERA)

6. Adachi M, Hamazaki Y, Kobayashi Y, Itoh M,
Tsukita S, Furuse M, Tsukita S.
Similar and distinct properties of MUPP1 and
Patj, two homologous PDZ domain-containing
tight-junction proteins.
Mol Cell Biol. 2009 May;29(9):2372-89. (&
)
DOI: 10.1128/MCB.01505-08

(FRFREK] GF181F)

1. 2012.2.23

Identification of claudin-expressing medullary
thymic epithelial stem cells that maintain the
functional medulla during life

RCALI Seminar Series 2011

HUYLZEAGERT S - T LIV R =B R G
WhgEt 2 — (RCAD Mk Ff5aER

2. 2012.1.27

Identification of claudin-expressing medullary
thymic epithelial stem cells that maintain the
functional medulla during life

Frig il ge (SR B C) EBRS Ry
7 . The 4th Symposium of Immunological
Self HUHD FHAFaHTE

3. 2011.11.29
A novel CD4+T cell population preferentially
producing osteopontin steers altered immune

function in senescence and malignancy

4

5.

Kyosuke Sato, Suhail Tahir, Yuji Fukushima,

Yasuhiro Nakashima, Yoko Hamazaki and
Nagahiro Minato
F4O0REHAGEYRRE WHEAYE
HEHSE#

. 2011.11.28

Fetal claudin-3,4 positive mTEC progenitors
have the long-term reconstitution capacity of
functional thymic medulla

Miho Sekai, Yoko Hamazaki and Nagahiro

Minato

FAO0MEBAARGEZERSE HEAvE
BFIEREE S
2011.10.19

INESIZ AW 25878 CD4 T Mifu v 7 &
v~ (T-sen) DFEIE &+ DEFE
AAREMGE TS 567 EFws
WK PR G B AR

6. 2011.7.12

HOLIHBCDZRSZTHHED LA
HRY o b= FERSEJE R

HRY Yy B R

7. 2011.6.29

Claudin-4 induction by E-protein activity in
thymic lymphocytes and its role in the

8.

TCR-mediated signaling.

Harumi Fujita, Yohei Kawai, Akikazu Fujita,
Toyoshi Fujimoto, Mikio Furuse, Yasutoshi
Agata, Nagahiro Minato and Yoko Hamazaki
%6 3 HAMIEYERRE dLiEEKR
AL REEFER

2011.6.19

A novel CD4+T cell population preferentially
producing osteopontin steers altered immune
function in senescence and malignancy
Suhail  Tabhir, Sato,
Nakashima, Yoko Hamazaki and Nagahiro
Minato

%1 0[EART AR F USRS
R LR DEARE

Kyosuke Yasuhiro

JtifEiE



9. 2011.3.23

Claudin expression in the thymus and its
implication in T-cell development
FHRRR R ESER W PEA
FALFIE s

10. 2011.3.21

Claudin expression in the thymus and its
implication in T-cell development
FPRORY: W T NRIE
AT

11. 2011.3.3
it JRREL R I Bz A e oD s A -
T AT RS A O fi B
FHESR S e E (2
= B
TR = A e R
R HH

b L B B
X728

eSS (AT

12. 2011.6.10

I u—7 4 AT EZ R EOEMEIZ K
S THRHMD PRl CRIAFES L, FUT
(4 TRV T v a rOMFEICE ST D
ATET, BIRVEL. BREFRRE, BRIRE,
PRI

Kyoto T cell conference J#HB FEAFREE

13. 2010. 12. 6-10

The claudin-3,4 positive mTEC progenitors
maintain the potential to generate Aire
expressing mTECs over fetal stage

Miho Sekai, Yoko Hamazaki, Nagahiro Minato
European Congress of Immunology Liverpool,

UK RNAZ—FEF

14. 2010.5.18

Tight junction-independent expression of
claudin-4 in thymic lymphocytes and its role in
TCR-signaling
Yoko Hamazakil, Yohei Kawai, Harumi Fujita,
Akikazu Fujita, Toyoshi Fujimoto and Nagahiro
Minato

56 2 1 AR E e R
Rk DEER

KB [ET B

15. 2010.3.20
Claudin-4 expression in thymocytes and its role
in T-cell development
Yoko Hamazaki, Harumi Fujita, Yohei Kawai
and Nagahiro Minato
An International workshop on T lymphocytes

hymOZ F—ALZ U7 HEEREE

16. 2009 412 7 2 H
Claudin expression in Thymocytes: Implication
in T cell Development
Yohei Kawai, Yoko Hamazaki, Harumi Fujita

and Nagahiro Minato
AAREY S RIRERS@#S DR
17. 2009. 6. 1-4

Claudin expression in thymocytes; Implication
in T cell development

Yoko Hamazaki, Yohei Kawai, Harumi Fujita,
Miho Sekai, and Nagahiro Minato

The International Workshop on Kyoto T cell
Conference JU#i ANA X —F&

18. 2008 .4.18-20
Claudin expression in the thymus: implications
in immune function
Annual International Workshop on mucosal
Immunity for young investigators
Kiyosato, Japan #AFF#H

(M=) GF5 )

1. ElE e, B ORI

g3 AE (R - 8 ERa iR &
531k)

AT 4 HsRA 4, B(1), 24-31 (2008)
F— 2t

2. VHEF VETF. B R

i RIS RS S 7 v —T 1
Y - RIE, faE, 38(1), 32-40 (2008)
[ oD P 4E



3, EFF T B ORI

Mg BRI 3bE 7 v —F 4
EED I, 224(10), 797-798 (2008)
2 B S HH Rk Ut

4. Ty mEY (820K
e WwHEE
AFAINYA TR e LB —F 2 aF
L2010

5. AN EE EARZ
FAILE 2010

(& DAl

NP
http://www.med.kyoto-u.ac.jp/J/grad_schoo
l/introduction/1205/

6. WFIERLR

(1) rzefks

IR PET (HAMAZAKT YOKO)
THBR S « R TER - R
e E &R - 10362477




