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ENDELEBIT, 1990FED HARNRT F FESERIHE
WIIRER L L THERBROBELEINE Lz, K
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1. IUC®HIC

COE, [HRBEFERTF N
PR BB D A g
PERTF ROSER ] OBfsERE
T, HAXTF FELEYZH
THEV)FEIIHL, KL '
BOVEE FRITHFLTEDY ‘
T3, HRXRTF FEEOER

WAL E B L EiFET & e b mE EA
12, REZOFRESLEROMIEOHEAEIZAD L TH HER
TEX5 L9, GHRIBDOTEY 2wk BnEd, 40
OB, HRERKRY, EIERIFREL v 5 —
IZBWTTHREW & F LRESEZAE, EIIE
B, —HICEEE ENTIIER#ERY L CIHEX F
L7z58s, LEWIgE 24T CTHE F L2k, #
LCifgex 2 L CIHE T Lo T ol
HY, LEOELRL ETET,

19754F, KRR ZFEH AR TA44EL L 2 o 72
A, FEEEWIGER O K HBRE A OMEE IR
ENizo SADRY v 7 & MBI E - 2R R
T T —~ 2w, BRBEEDT —<HHEHH
FOREBALZZED, SHIZELEEE o7
19704 RN BH UL, AEFEME R 7 F NIFZE o % H 1
T, TRH, LHRH, somatostatin (SST), substance P
(SP), neurotensin (NT) ZEAHSIR % 1258 H & L7z AR
Thotz, MRBILER, BHOHABLAEY V82 EC
FKim e CHZ#E) % M T LHRH OfE % %
L, 197TTFED Y v ) =i+t ) —XVEZEIZK
ELEBENAZLY, UEHE CRIFRERL D IRE L
7> His 52k OH ¥ EH: 2 HWTC, ¥ X7 B
@ His %20 I 7 0 BEE 2 T 9 250 % STz
7%, LHRH ZR 2z # U THWEERO A 287 b 2%
EENT7-0, MIRZBLFHFTIUSH LW 550
Zex Lz {loTwiz, 2 D4EIZ enkephalin (Enk)
HRES N, AEEELVE AEWEORER» S, &
EHBGFEIETIUEHEEY) T FOPHEET S &) i
RIS ATRER S, BE CLATEI e STz IR
FHEOTIIWEE 480, FNEETE)ETOR
{, RATSEH X endothelin (ET) % neurokinin (NK),
B ARJe4 1T inhibin % LHRH-I % 383k, #R$ 52 &
W27 % &0, BERIEWS I 5% o7 19784121
R T EIGERNRFE AL FHEICE T N, %
MAEEIZL A S, FAZPUENTREREZFEL
RIG KRR A B TIRRIIFEEICE T L 72,

2. XRTFF - BREORE (UT, #HFRS)

FNLMESH FC, AEEERTF FOERREHE
EENE NIRRT PR, i, BEEERTIcBT
BWEERAT > T & Tz MAMOBMBISNE, XTF FD
AL - R 2 J0H L 72, b AR A O ES
RPMTH o7z, MR L ENNL, HERKFEFIER
ANt ORE+E EFFE L, A SR, ALY
FHRTH 3 HEOMBY X 0, IV RV E VI
HIRT OB ARG L7275, BEIEERL Cvwi, M
IRTFHICIZELVE AEPWEL S EEND 720, FE)
WXEIE 2 ENEy MRIBIZHEML, wEEEz xR
$W % B U720 HPLC 25% o 72 B801E, 715 A
su~ bh&TLC TH#E TV, FHFS I V-TF
< RIS X D REE AT T N RS Leu-Enk % & o3
HWARTF N THAHT L %L, oneo-endorphin (NE)
EE LA, EfEIRETE Lho7Y, M) T
UL X D ReLeuEnk 24K T 5720, T DR
TFFO CKImBHMPEEZRRL, HkhoT 2%
A 57T v (RIA) 12X BEERELEICHED
WHEL o725, TORIA & H\WT7 & HR T b
WA Rea L7oks R, B A OB IXHEL - 2%
B 2 T\niz,

Br7z e Bximib ) CHRES L7228, BEEEEETE (pH A 2)
TIE 7O 77 =8I L 2 EbIE I T & 91T L
FVIEE EDONRTF FHGOEESEMT A28, &
STHEBTTU T T — B OSRIEEDE L T R
FCIEIERICRNZ LB L 72, pHZE), 1>k
Ey — e SR A e RIS, AL -
RAEIHCTE R o7z, WEET XV RETTOM
W, YL ToRTF FRETHELD, LT
X7 holz, WEEEEZ 7208 95T, 104 B ohnsin
HESLE, FTur7—viEkEmELz, HL, B
M4 Tl Asp-Pro 7 EDRTF Ri&E OIMKDHDS
FELL, PHEEMComE, HHBROFREFET TO
AR B AR L HIH L 720 S H THMBoTF
FIEEENE, ML21T) M%<, ZoMmligs
i LT 567,

19784 B 713 HPLC 2838 & LT 7 F FHF#IC
BEHAENRTBLY, t7 77y 27 ZHED7 Vo,
AF i ra< b, TLC LoEBEER, BXkE
X BHERDHLTH o 720 WEIIREE TIREICE
FEREG7 TV Ty MARDWEELREZSREEFEAL, 75
LEBESECHEOTHPERIB L. Ny 77 —%b
Tl % ORGET ATV, BREEY VBN Y 7 7 — RSO
H5L50DY v —TpMENELNT, oM, FEE
FW7 =7 L, TMA/ BEfEZ: EHE 4 2 Rk A
7278, A BNIEI ) A DIEG TE — 7 SO B
TFA/ 7t b= M) VRIS L 728,

FRREIZODW T, CI8D A % 5§ C8% C4,
phenyl, cyanopropyl % &% #iFl L, —E CH#ETX
WYL, EREREZZ 2 /- HPLC O# ) B LIEHE %
TREE L7ce BEADA F r _R7HEOTM, pHZE
LA THY, BERORHERTIIING ZlAE
b, PR TF FIRAWCHHE, BIERISERT
ELVATLARMEY, BHEIZEEAZY, oNE OHf
WA ER L /28 2 A, EREOREME IZ50%
JETH 729, Hi\T BNE, PH-8P (dynorphin A[1-



8]) ZHH, WEIUEL, KEHAHLLE ) IR
B A5 BAM X7 F 3% X L& § 5 MetEnk
BIEANTF FORELAOW, (K1)

3. EMFHEEDIEAENTF NER

NRTF PR TR 2 AWEE 2 M L <, 5
W5 ORBEMEDDLONEETH L, MHEEDIE
<, BHREOBCEYESEFFHMEI RO 555, FE
BUCRIACTE A HBIERON TS, HHAIIE, B
YHEAR % F 72 R 0 ROV & 2 EEEIE 7 ST v
Sizhs, BEEE, HHME L ICHEND 72 FEF
4 RRTF TR, EINOEALZENVEY MEIEF
EEROMWRGEZ IIZ e L TR EED . 20
%, BN NEMEE XD IEREC R 2 BB &
% [ HEAE GG L6 9 A Bl R & v e, W&o
e, BRIESEG 4T - 720 —J5, FRRR T Em Y
&, BUVEY MEBOUGEGE S IA S FEET S I &R

Tro TETZ,

Z TR L 2l T 7 5 HiHi20kg £ ) X TF
FAHZFE L, EIVE v b EBIUHE G % feiE &
LR ERGE L7 T F FHEG ZEEED> SER
T, B2 SBUKMEICE ) R 0EE L, a9
B DGk % IETE 3T L 72k 5%, 19834E A0 & 2 4F [
|2, neuromedin (NM) &% L7z 6 flifH, 10fD~<
TF R eERTsIERTE (M1, £1), 27
DFF¥X= %, T Kassinin & O & VIEDME A
5 neuromedin K & L (NMK, NML) & #5% L7241,
FRFC L RF DR, KA 5 b NKa & NKB % Hb
L, KOS S (% SP ATEA D cDNA 1 1% i
MF & 1) substance K % [F] % L 721617, NML, NKa &
substance K i3 [f] — ¥ T 31 1% {2 NKA, NMK /& NKB
ERLARTF FTHIEIINKB & FEIEN S, T,
# L)V Bombesin X 7°F K ® NMB & NMC % # #
L, #%# % gastrinreleasing peptide (GRP) DAk

F1 [ LICTEESTT FEEAMMRE, HBRATTF NE, HHEEFlE o
RIFE4 RRE pob 315 HaE RRE SEVEERAEE
LHRH * 1971 THMKTE 30000088 <200 nmol 5wk in vivo Mt LHiREE
B-neo-endorphin 1981 TABEKTH  30,00088 30 nmol  EJLEYHEGERIA
neuromedin B 1983 TS5 55088 18 nmol  EJLEYVHEBGIE
neuromedin U-25 1985 ToHEw 55088 1.0 nmol  SwhbFEFHINFE
BNP-26, 32 1988 L 25088 0.5 nmol  EITEREHEE
PACAP-38 1989 EVCHKTE 437088 1.2 nmol  TEMAATEMAMPEE
CNP-22 1990 L 50088 0.2 nmol  EITERGHEE
CRSP-1 2003 L 25088 50 pmol  LLG-PK1#iBcAMPRE &
NERP-1, -2 2007 TTHERR E & - ERE  TEEAVILIURB
NERP-3, -4 2010 TTHIRA L — 301 IO RBEIVRER
AMP-IBP5 2011 QGP#IRR LA 3.2¢107#if8  JEME  HEEME

*)LHRHIESchally, IRESDEH ., #EREICEIBET—4.

Spinal cord, 20 kg from 550 pigs
{ Heat 95°C, 10 min; extraction in 1M CH;COOH/20mM HCI
‘ Ultrafiltration; acetone precipitation
§ SP-Sephadex C-25, batch-wise

SP-I  SP-Il SP-IIl
| sephadex G-50, G-25 | sephadex G-50, G-25
IR RN R v ) v
Fr.D Fr.B Fr.C Fr.D Fr.E Fr.F
§RPHPLC Cyq JCM IEXHPLC §CM IEX HPLC | CM IEX HPLC
JRPHPLC C, YRPHPLCC,; {RPHPLCC,, §RPHPLCC,,
NMK. 10 nmol YRPHPLCC,; JRPHPLCC,; §RPHPLCC,,
NML, 60 nmol NMN, 7 nmol NMC, 2.6 nmol
RP HPLC C,q CM IEX HPLC
JCM IEX HPLC lRP HPLC Cq 1RP HPLC Cyq

{RP HPLC diphenyl §RP HPLC diphenyl
YRP HPLC C,q ¥RP HPLC Cq
NMU-25, 1.04nmol  GRP, 0.3 nmol

}CMIEX HPLC CM IEX HPLC
RP HPLC diphenyl
YRP HPLC Cy,

NMB-32, 0.30 nmol

NMB, 18 nmol NMU-8, 0.84 nmol

NMB-30, 0.24 nmol
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FEIH Y LT 72819, kiR CTld NMB, #H1t
BHTIENMC & GRP 2 FE/4ATH ), NMB IZH GRP
[ZHH 9 2 NMB-32AETET 5 & & &R L 722020, IR
(2, NTIZHEE - BREAEMT 2 NMN 2 i/ L, £
W NTHIEMAIZE NG 2 EATRENTD, SR
RELT, 779VF =2 OEWRFMICHONE Ty
NFEBEROIGEEEZEAN, #HALLE 5,
F = GG E A W NMU % [ 2 T & 7%, I
NMU » 4 — 7 7 ¥ ZHAK FM3 & FM4D NFEM: )
YRTHHZERRELIREHL, HSEFESHERD
VY RThHHNMUDOEMURTF N, NMS 5 R
LTwa225, NMUIZAEFEELAL, =4 VF—
AR 0E - SEHEICOEDL ZEHL ISR
Twa (£1, ®1),

wlicevaalEEs#HLz01E, %S 2 atrial
natriuretic peptide (ANP) OZRIZHEH L2 &, =
O RAFIEEASMAE ARG & RSB T A2 812 &
50, KN - R TEUAR T T FOEET L FEDN
FREINTE0T, HES L 77 Rt B
FRIG A B L CA7z. IMNIC ANPIZFFIET 5 b D
O, FELEEGMEREEWE TRV & 2R L
THREEZ RO 7205, REBSOWEEIZBEM O calcitonin
gene-related peptide (CGRP) & vasoactive intestinal
peptide (VIP) ICHIZE L 720 380 32 DG 75 D
2D B 5H265% 2 & 325% 2 @ brain natriuretic peptide
(BNP), #& 1% @ i ¥ Il 4 »° & C-type natriuretic
peptide (CNP) #AE#CT X722, WEMFHIILL T
FHEUNE 2%0.2-0.5 nmol & FEF 127, HBIFE LT
I 2 R TH o 7278%, Ll ORFEIENT & R
IEWRHEDSRRA Vb Tho7z (K1), ke 4
fH177- BNP I&, 7% DA CILOBRICBRB L CEH T
%728, CNP O3 R.EFIZ Btype natriuretic peptide &
4 L7229, BNP O H B I UAE O IEF I Ha
Y= =T, LAEEFIZLD LT LEBEICRT R
Zhrk L 2, HHRCHERIC 1 EREINIE S LT
5o

&0 BB R I RHmE R ES 720, ML v
FXvtrd v —0REEE 27255, 19804 M Hi}:
121k Ca DB EEMERIE R, 41/ h=N3 Y
B DB ED LI TH > 720 19854 A & K [E Tulane K
F, AFWIRZEICHE LB, MTEEARVE YO
BrLwEREE LT, THEATEMEO CAMP L
WER%E PR EER L, BERIVEVRLAIVE S 2
ETHIMEEME L 720 RICEEMOEER T T K% b
A F 232 & ¥k HPLC T4 L, a5 AT 2 355
PEBKETERT S 2WIG~y T Ric7ay b L
7oo WE L7y DHURTH AL L, BEAEERT
F N &R UM & BORTEO LA IZHE WG % £,
cAMP EARIBIE 2 53, “uvy MLz 25, BE
MOFEERTF FIIE—H L 2 WEEOEE Y — 7 5
RIS IR Sz (KI2A) . FAZR IR A%
BT LTRETAZ L2, mAENZREE % v T
HIFERKFE L VEE L EHICRE R, R
F FORH, REERATIZNET I EAR, 1989-904F 1238
BRIk & 2758 5L @ Pituitary Adenylate Cyclase-Activating
Polypeptide (PACAP) %35 & 41723030, VIP & i
DEEML 5 PACAP I, BR&7200 THMARIZE RV E

140 & min
i}
wp A PACAP g 60 B
£ ot InE.
CRsp
E w $$28 O  GHRH = 0 ®_
3 % &
£ wf LHRH ssra 2 @
=< > CGRP and
w4t CRH = 201 related peptides
2 o 2
0 L . : v
0 20 40 60 80 0 20 40 60 min
RR HPLC (min) Hydrophobicity (RR HPLC)

2 cAMP FEA: F /I & B R FIE VR T F N RE S
(A) PACAP, (B) CRSP O & #4123 1F 5 cAMP i
G & BRI 7 F R OB AL E

YORERE - R AT, BARMIIE % & o E R
AR5 2 8, BMNTIEZ) 7HKE S EEA: LTl
R A RET L 2 EDHL NI EN TV S,

19994F B & 0, B O A7 i H 4l i H 2R LLC-PKLAM
fa @ cAMP FEAFRIEEME 2/ E LT, 7o
MY ORE LW E R L7, BB LT T
F— 2778 & HHE L, PACAP FH#IF X Y M % LU
7oA E BOKIED 2 kIt~ v 7RI, BEAIOTEER
TF ROERAE & HlE LEgEEE 7ay L7
GE CGRPRA NS h=y (CT) &IZE7 2iEth
WEOAIE A MR L7z, UG LR E KR
L, Calcitonin Receptor-Stimulating Peptide (CRSP)
2003 FICHEG L, 7F, v, A4 XIZi% CRSP
REPEET A3 EFET 25, ERERIT -
WHEICIIFESET, e Ty T2 5 CGRP
WCT R ZDVEHZRATT B LHEE SN, BER
FERE o2, HAHOEBEETOEETFOE
B, B ZPEBIGEIAZEERT—HBEEZD
5%, M/ cAMP ARG Z /R L L C,
A EFEINET KL 2720~ (AM) % 1993412
FERLTW5S3Y, Mg Ca ofIEDELX, K& HER
L CEIEEEDTTRE L 7o 7200T, JxdmBdy & i 4
ORFNE & A b TR L72AS, iR 7TF 8
DERIZESL e h o572,

4. BEREEOSHEL, SREL

Edman 12 & 28 P90 0 1970 H & ) H#){L2
b 5, HBFZEZE Tt Beckman fhv — 7 ¥4 —
ERAELTCVWAHATE 2 LD TIE e dh o7z, 1975
LI TFE S Y VL - TR v EEZHAWTLHIC
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Cédric Rentier, 52" Japanese Peptide Symposium
oral session young investigator award winner

After a Master degree in
Organic Chemistry from
University of Cergy-Pontoise
(France), I joined in late 2011
the team of Prof. Anna Maria
Papini for a PhD thesis, in
a cotutelle project between
Universities of Cergy-
Pontoise and Florence (Italy),
which taught me early the importance of mobility
and international collaborations in research. Being
appointed Temporary Research & Teaching Assistant
in 2014-2015 at the University of Cergy-Pontoise during
my final year of PhD, I graduated in July 2015. I joined
in October 2015 the team of Prof. Yoshio Hayashi
in Medicinal Chemistry department of the Tokyo
University of Pharmacy and Life Sciences, as a post-
doctoral fellow.

First and foremost, I would like to thank the
organizing committee, the Chairmans Prof. Hironobu
Hojo, Prof. Toshiyuki Inazu and Prof. Hidekazu
Katayama and all the symposium staff. This 52nd
Japanese Peptide Symposium was definitely a success
no matter which angle you look at it, and I am glad I
have been able to attend.

Recognition is also due to my former PhD advisors,
Prof. Anna Maria Papini and Prof. Paolo Rovero, who
made me the young scientist and taught me peptide
chemistry, without ever forgetting that there is also
more to it than mere amide bonds.

Finally, I would not have been able to come in Japan
without the trust of Prof. Yoshio Hayashi, which
undoubtedly deserve my highest appreciation.

The prize was given in recognition for a part of
my PhD work presented in a “Young Investigator”
talk entitled “Peptides of the dihydrolipoamide
acetyltransferase as synthetic probes of autoantibodies
in primary biliary cirrhosis”. This research work
aims to apply the novel concept of “Chemical Reverse
Approach” to the design, the production, and the
immunological screening of synthetic antigens able
to specifically detect autoantibodies in sera of patients
affected by immune-mediated diseases. Such specific
autoantibodies are considered disease biomarkers and

Cédric Rentier
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Schematic representation of the Chemical Reverse Approach

can be used to develop novel diagnostic/prognostic
tools for the aforementioned pathologies.?

Primary biliary cirrhosis (PBC) is an autoimmune
cholestatic disease of the liver, characterized by
progressive destruction of intrahepatic bile ducts.?
Specific antimitochondrial autoantibodies directed
against a lipoylated epitope of the PDC-EZ protein,
are considered relevant for the disease. The
PDC-E2 protein is involved in the energetic cycle of
mitochondria.

However, literature remained unclear about the
exact role played by the various elements of the protein
in terms of immunogenicity, especially regarding
the sequence of amino acids, the three-dimensional
conformation and the exact structure of lipoyl group.

Synthesis of lipoylated molecular probes based on a
fragment of the native protein PDC-E2(167-186) was
developed and optimized. For this, the set-up of the
synthesis of lipoylated building became necessary,
because literature did not provide a practical approach
for the controlled introduction of lipoyl group.”
Synthesis of Fmoc-Lys(Nelipoyl)-OH diastereoisomers
has been developed and optimized for the selective
introduction of lipoamides (R) or (S) into the peptide
antigens.?

These new synthetic antigens were tested on PBC
patients’ sera. The results showed that: 1) the PDC-E2
sequence is fundamental for antibody recognition; 2)
dithiolane lipoyl-lysine chirality does not seem to have
any significant influence on antibody recognition; 3) the
unlipoylated analogue of the native protein appears to
detect a more relevant antibody titer than the lipoylated
one.

Conformational analysis (CD, NMR and molecular
modeling) demonstrated that the presence of the lipoyl
moiety to the PDC-E2 changing the three-dimensional
structure, by hydrophobic interactions between the
lipoylation and other residues (especially Ile).”

This could be an assumption in favor of a “epitope
masking”, and a delipoylation as post-translational
modification which would be one of the events at the
origin of the PBC.

The award given by the Japanese Peptide Society
comes as a recognition, not only for me but also for
all my collaborators, that the research performed in
a European context is of the highest quality and the
proof that Japanese scientific community is also very
attentive and open-minded to overseas works.

As a scientist, this is an additional motivation to
work harder than ever. Research has become a very
competitive world in the last few years, and it is difficult
for young people to fit in, in Japan, Europe, or wherever
you can imagine. Motivated and talented people are still
around, waiting for occasions to shine. These prizes are
the perfect opportunity and I wish there were more for
young generations.
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Results of the ELISA tests using Lys'?PDC-E2(167-186)- KKKK and [ (R)-Lipoamide-Lys]'”?PDC-E2(167-186)- KKKK as synthetic antigens

with several patients’ sera cohorts.

Molecular modeling, ribbon representation of lipoylated (left)
and unlipoylated (right). Only side chains of relevant amino
acids are represented.
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