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A novel NFAT inhibitory peptide (RCAN-11R) provides immunosuppression.
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Calcineurin inhibitors have been used for the transplant therapy. However, the
inhibition of calcineurin outside the immune system has a number of side effects such as diabetes. We
previously developed a cell-permeable inhibitor of NFAT (nuclear factor of activated T cells). This
peptide (11R-VIVIT) did not affect insulin secretion. However, our recent study showed that 11R-VIVIT
affected cell viability when used higher concentration because of VIVIT sequence. The aim of this_study
is to develop another safer NFAT inhibitor (RCAN-11R) without cell viability less toxic than calcineurin
inhibitors. The peptide could interfere selectively with calcineurin-NFAT interaction without affecting
calcineurin phosphatase activity similar to 11R-VIVIT. RCAN-11R did not affected cell viability when used
as same concentration as toxic concentration of 11R-VIVIT. Therefore, RCAN-11R could be useful as a
therapeutic agent that is less toxic than current drugs or 11R-VIVIT.



B X C—19, F—19., Z—19 (GtaH)

1. BB SFIDE R

BRRIEOMBEROOEDE L TRERN
HIAIOEWER 3 & 5, FK506 72 & DI =
2= A e EX—OBRIZLY, BHEE
PEITTREBA A LT3, BRI 72 & 0%
< OEWERNHE N TWD, ZDJRKDO—
DN, ANV =a—DrRariiae—LT5
REEDZERIER HY | AN =a—Y A
bEY—NRNIhb60ETE7ry 7 LTCL

EFIOTHLEEADLNTND, ZDTD,

TR ICBtR D D IV =2 — U L -NFAT
REED I % T 1 v 73 HHH & B s 3R,
KV EIEROD 72 iilAl & LTt
MR vRe L 725,
FRARERE TN, TEAGAL] W
o H A & v T NFAT il < 7 F K
(11IR-VIVIT) ZAEFK L. Z DT F R~
7 A WEE BT T LI I\ T AR 4 B
L, &HlC, AIrv=a—)r At
B —THLNDA AT 5 WHE o RIE
HAERZ2WZ EBREA Lz, ZOXRTF R
I IAFZERREE & L C Calbiochem® X v 58 &
TRV, ZLOMRFIFHENAL TS, L
DULRNE, ZOR_TF RIXANRE D 5-50
FOREZMERT 2 L MEERRD b
HZEWbnroTHEY, BRKTOM IR
Th s,

2. MEEOBR

Al ORIz, 1IR-VIVIT & [AIERIC
BNy =a—U U -NFAT RO HE T 1y 7
L. 722 1IR-VIVIT £ 0 & st D38
FlaB%T 52 ERXIEOBMNTH 5,

3. BROF

7T FOER
INETICWL D2 ONKEEI L =2

— U UIHIERRE S TODER, £D 9

HOUESTHD RCAN EH (protein family

of regulators of calcineurin) IZEH L, D7

BRSO A BT F R E LTH
Wz,

NTF ROMBA~DEALEE LT, &
FEEAE] L oW LWz vz, @
# 600Da LA EOE T A AR KRE N0,
MA@ T 5 Z S IXTE RV, va v
Y a UNTOERER 1 Toh 5 Antennapedia,
HIV 7 A )L ZADERERFTdH % TAT, ~/b
AUANADEREATHD VPR DT
—EOEED, MM A i UM A
LZENMEINTND, &BIT, ZhbD
FEHOMIAMEE I LE A7 T X BRAL
5 (% [ % A fd %] Protein Transduction
Domain) 2 [FAIE S 4L, Z OEFIZFIH L7 &
FREANENMESL S NIz, VA NVART B —%
fifo Z &R AMOERRNTF ol
WIZEATE S TEAEAE] X, BOK T
RIS b Z Bf LA E R ED TV 5,

AWFZETIE. RCAN HH O T X/ BRBELS D
—HE., EAEARNAASL UV EBEIETR
RCAN-11R % H\ 7=,

B IEIFI O in vitro TOZIEHIE

RCAN-11IR X7 F KRNy ==a—VY
NFAT RIS D% T 0 v 75 HDNE H ik
FR D728, NFAT 35 LU NF-kB OZNBAT
DR ZIT > 72, NFAT reporter plasmid 33 &
Y NF-kB reporter plasmid % IV T3EBR L7z,
F7-V > %Ek%E RCAN-11R 7' R CHLE
L7=®DbH . ionomycin HlFTE D 1L-2 5316 %
E LTz,

B IEIF D in vivo TORRHIE
RCAN-11R 7' F R miilHl & LTo
R % PERB BT T VT L 7=, C57BL/6
v A& BALBlc ¥V AL KT —,
LBz b L, RCAN-1IR # 5O HMEIC
£V B DA SR JLOVERS I A 81
B, LYy h~TURFE, ARV b
VN ATTTREIRIFIC LT, BAEERALIE, #




Her O 2 5 8 LB R FIcAT - 72, B
~ ¥ ADZEIIFIRE, BT, S
W7 & ATV, SIS O AT o 7=,

Brf e MsAl o BIVER OHIE

11R-VIVIT (7 Zhii 0> 5-50 {5 0 e £ % fifi
M35 e MilaEERTBDOLND Z &b
STEY, BATOBMIZINETH S,
RCAN-11R <7 F Rz I(T 2 Mlazgt: ot
Eiiol, AMBEOCH - B THFO
RCAN-11R 7 #RiE SR, T/, e Al
72 & OHBEIRESC, cell line BRI S L,
A E DA A Pl Y, Annexin V YL a7
ExEHWTHE LT,

Ny =a—Y A e ¥ —0FRIER
DOEDE LTHIRBRH D03, ZHUTEID
PEN—Z RN S DA AV DG UbRE &
KFSELZEBRHFEREALZLE VDR TS,
RCAN-11R I Z DIERMN®H 5708 9 0% in
vitro 35 OV in vivo THEFE L 7=, in vitro ® 3
Bri LT, BEX—FHIIaD cell line TH 5D
BTC6 Z M, BRI hdA A
U > RCAN-11R &5 OF 2 L v 24k
HMEIMEBE L, DOWVWTHEEL~
U AR E A WTRBEOEBRZIT o7, in
vivo DFEERE LT, Bli~T AL TA
AV U UMNIBERN S D0 E D) hE BT
%72, [ARBA (BALB/c »BALB/c b L <
I% C57BL/6 —C57BL/6) Z AT\, B DA%
wlEdth, NTF PREOFEICELD A R
VWD EMEZBZE L, 61T,
C57BL/6—BALB/c BAEET /T T H [
HOMEZIT- 12,

Fio, BB~ U A L CESIRIC I
WA ZITV, T - B &2l ~ D%
R LT,

4. MRERRE
FHRAEMEIRID in vitro TOZRYIE
RCAN-11R X7 F Ry =a—Y v~

-NFAT ##gZ 7wy 7325008 95 )y NFAT
reporter plasmid % VN CFR-~7= & Z A, NFAT
DOENBITRIIH SN D 2 & BRI,
7. NFxB OBHNBATOME 2 NF-«B
reporter plasmid % H\ N T{T > 7253 NF-xB D%
WRATIZI S 2o dz, LD Z & 10
RCAN-11R X7 F KRN =2 —Y »
-NFAT REE DIz 7 1w 7 Z L BHELR STz,
RCAN-11R X 7"F RIZ L 5 IL-2 53 sl 2
REMERLIZEZA, IL2 0TI e
—/L®D 1/5 FTHHl STV,

B IHIAID in vivo TORRHE
RCAN-11R 7' F KOs ilAl & LTo
R & PR E T L Chigsd L 7=, C57BL/6
~ AL BALBlc ¥ VA& NI KT —,
Ly h e LTHEEBEAITSToR, 2
v ha—/LEETTIE 20 H LA 26 ClibE o
B LEARR G, O HER S, —
757G, RCAN-11R #5- L 7= RE i, 30 HEL |
ARG LT B 2RAE G D 50%LL FFE D B,
MM CHEZZRBDI, UEoZ XD,
RCAN-UR [ZEBBIEET L~ U AITBNT
TIEMHIAI L L COEERDT,

BrER S IHIA O BIVER OHIE

RCAN-11R ~7F RIZHI} 2 Mt
MNElToTe, AOREOE - B THD
RCAN-11R 7 #RE AR, FFMA, A Al
72 & O HEEERIALS . cell line 5 F¥EIZ 35 L 72
25, AR EMEIIAERR S R o T,

Ny =a—Y A e ¥ —0RIEA
DOEDE LTHERFBEN S D03, ZHULEID
R —Z DS DA A Y > D5 ULEE
BFSELZEBRHFEREALZLE VDR TS,
RCAN-1IRIZZ DIEANR & 50 E 5 A R
L7z, BER—Z flila o cell line T HpTC6 %
A, BRBETICWINDA A Y i
RCAN-1IR # 5 OF M LV BT 500 E 5
INEBIEE LTS, S miEl & L CH R RR




FEOD 100 5 DIEEZF G LIZBETH, A~
A2 O D bivigino 7o, B
Lle~ U 2R Z MW TRKOERZ1T -
Ty, A A s b e o
oo IHIZ, B~ T AL TA AT &
SUWNEBEN S DI E D IEBIE LN, [F
##BAE (BALB/c »BALB/c % L < X C57BL/6
—C57BL/6) D& H . C57BL/6—BALB/c %
ETMIZEBNTHA A Y U3 WEEDE
BIFEO bR o T,

LIlX Y RCAN-1IR (ZH by =a—1
A e EX—UR-VIVIT L0 HEIERH O
RWNRIEIIHIFICTH D Z L BNFEH S iz,

5. ERRBRMILE

CdeRERm ) (FF 11 1F)
1: Miyamoto Y, NoguchiH (5 A+ 3 % H), et al.
Spheroid Formation and Evaluation of Hepatic
Cells in a Three-Dimensional Culture Device.
Cell Med. 2015, 8(1-2):47-56. #&#¢4A doi:
10.3727/215517915X689056.
2: NoguchiH (8 At 1 7 H), etal. Islet
culture/preservation before islet transplantation.
Cell Med. 2015, 8(1-2):25-29. % ¢4 doi:
10.3727/215517915X689047.
3: Miyagi-Shiohira C, Noguchi H (8 A7 8% H),
etal. Cryopreservation of Adipose-Derived
Mesenchymal Stem cells. Cell Med. 2015,
8(1-2):3-7. & HiA doi:
10.3727/215517915X689100.
4: Saitoh I, NoguchiH (14 A+ 4 7% H), et al.
Choice of Feeders Is Important When First
Establishing iPSCs Derived From Primarily
Cultured Human Deciduous Tooth Dental Pulp
Cells. Cell Med. 2015, 8(1-2):9-23. ##tA doi:
10.3727/215517915X689038.
5: Miyamoto Y, NoguchiH (5 A 3 % H), et al.
Three-Dimensional in vitro Hepatic Constructs
Formed Using Combinatorial Tapered Stencil for
Cluster Culture (TASCL) Device. Cell Med.

2015, 7(2):67-74. &#HA doi:
http://dx.doi.org/10.3727/215517914X685187

6: Tsugata T, NoguchiH (9 AH 9 % H), et al.
Potential factors for the differentiation of ES/iPS
cells into insulin-producing cells. Cell Med. 2015,
7(2):83-93. # i doi:
http://dx.doi.org/10.3727/215517914X685178

7: Noguchi H, Saitoh I, Tsugata T, Kataoka H,
Watanabe M, Noguchi Y. Induction of

tissue-specific stem cells by reprogramming
factors, and tissue-specific selection. Cell Death
Differ. 2015 Jan;22(1):145-55. ##4 doi:
10.1038/cdd.2014.132.

8: Yukawa H, NoguchiH (18 A+ 7 % H), et al.
Novel positively charged nanoparticle labeling
for in vivo imaging of adipose tissue-derived
stem cells. PLoS One. 2014 Nov 3;9(11):e110142.
#£5¢A doi: 10.1371/journal.pone.0110142.

9: Kuise T, NoguchiH (10 A7 2 % H), etal.
Establishment of a pancreatic stem cell line from
fibroblast-derived induced pluripotent stem cells.
Biomed Eng Online. 2014 May 27;13:64. 25t
A doi: 10.1186/1475-925X-13-64.

10: Shimoda M, NoguchiH (12 A 3 3% H), et
al. A new method for generating insulin-secreting
cells from human pancreatic epithelial cells after
islet isolation transformed by NeuroD1. Hum
Gene Ther Methods. 2014 Jun;25(3):206-19. £t
@t doi: 10.1089/hgth.2013.122.

11: Noguchi H. Islet Purification for Clinical Islet
Transplantation. Current Tissue Engineering.
2014; 3: 34-38. A i doi:
10.2174/2211542002666131230234825

6. BFFAERR

(LFFEREE

B0 #E3C (NOGUCHI, Hirofumi)

BRER KT - B GR) WEERE (WF%ERT) - &
5%

WF e % : 50378733



