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ARURTF FOBEFLULINVTORRDSITHON, /oy v 7 H
DEHEEZFARDZ DI, 7y 0BV RRTF FOT I /R
HREVZD7 I /VBEVNIEFORERIRE IEDTERVWEER
D FETH 5.

RTF FDOT7 I VBN RUOT I VEBEVNREEITIICHI->T
FTMERIER, TI/VBRURTF FONEKIET 3 7 B EER
MIcRIGT 2REZRHT CETH S, B FEOEBKRS DRI
KW TR, AENEYVHELHBETH 2 LMBZVDT, GRENR
HEESGERINTVWS., 2 TEERVLOEREAESIFET
E3FHELTHEHAEIES ONS, RiLtHOBRREEHE T o
—7ELTT I/ BERIGT2RAEBECEAT 2L, 50T HIE
SUMBEARTHEO AN ST L /B ERIGLRIET 2 &£ 5 BREK
EHiCHEL, T/ BRUOXRTF FE2HEAFTEFCE L
I EERNLOGEERRESAIGEIC L 3.

7/ Bk oI, 195158 OStein& Moored = v b F Y v
RIG" ORGEEIRVAA v orn= 757 4 —DFA 2
B THE. SSOKKHBYBMASHIGSERCRT IV BO BT
A ERENLTY. ZORIINEEI O SHEKEI =T 57
4 — (HPLC) A Shihe, RBEHHSMAOXZ + 7 5 ARIGK
o275 aohiT3pnol IIOMEB 7 I/ BOWMBAIERL b D b &
2% T I /BOHPLCICB I B ER b A 5 AFERILRIGICH VS
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BRYSAFH TS =V (NBD-F)' IR E B B,
ENTI/BOTV A AFEHRARAEL L TR ERDHAE DI
T, a8t AR aY ¥ ek E FPA) R 2 B~ T ekt T
FLy-b-AnFr=nsas4F(Frynsgnms 4 F)i=7igLhs
Bifoh, @RE7 I /BT LELERVWSATH 3,
—ARTFFONRKIRT ¥/ BERER & LTI, 19455 iCSanger
BEFELII-7Z gt e-24-Y=taxyErEHWSHZEDNPHE)
BERYITHS7, I oicSangeri3C D HFEEHWVTII3EICH H T
1 a ) vO2—RIEEEREL 7. DNPIE I ERE T R/
2ETDEVOREADBSH » 1cH, GrayoWBFE LIS vy v 3
A FEHWHINSE Y RERERNKIK7 L/ BATE T L.
L LHEED T I /VEORIENTERVWEWVWIHBELAEH D —FHN
AT 2oMBE LWV, Jhicxt L194IFE CEdnanic K VR S e
T2z WAV FAYT F— FPITOE 7V 3z Fe o3RRG LI
i, PITCE T F F 2B REUEFHETTCRICEE, LB F 4 0
NWNEANFEEDLONKIRT I /B2 F 7Y s vEFEKEL Tl
Bfx®, MUERGTCTFA LS v b A v RERICHEESHAFES 2
(Chart 1). COFEHRIBRENICTF FONKIFA»S 7 3/ Bi%
IEBETOPITCHAEGRE LTHBESR L ENTELZDT, 73 /8
FEVRE R OMENERL, BAETHZ L oMAFORHTILC FH
IhTWw3s,

5H0%T, ZLOPITCHURAEMSFHREINL TV, IVREKE LT

R i WP YR B s e LR

Chart1 Edman degradation of peptide with PITC

Ry R Ra
| |
@‘ 4 NHz—CH_CO—NH_CH‘_CO_NH—CH—CO_
PITC Peptide

Coupling reaction

Cleavage reaction

NH;— CH— CO— NH— CH— CO—

Thiazolinone derivative

l Conversion reaction Next reaction

O

Thiohydantoin derivative



FIFENAL YV FHR TR~ Ry SIS T 2= AR
T x— T RBREL LTS T2 VA YRV AV FA LT
R— P peT 2= TS T 2= LV FFTTR= PV 4N,
N-CSAFNT L) TSRy EY-4' -4 F4 7 %— b (DABITC)
a L F o e HEREAAEZENE LR S hcEERAE E L T
NN=2 A ER T EVEE=F T F ) FYRR— P, A+ D
vk A YAV FA T R— F(FITO) 477 4-(5-C A F AT ¥ /-
-+ 7F VRNV K=N)T 2=V AY F4 T F— b (DNSAPITC)
A2 Nt T L LY BT A AT BT VL ) F
A ¥ 7 % — b (BAMPITC)®*®- %V T-N,N-UAF AT I/ Z2NF =R
VXA FH TS =AY FA T % — F(DBD-NCS), T-T7T I/ AN
T VR ZAFH TS — VA Y FA ST F— bk (ABD-NCS)"°' &
EhdbiFons., RLIONKK7I/VEBEEREB/ o<+ 5 74
—(TLC)TRIE T 2 FESAHVS ATV S D, R TEIPLCEZMAE
bEBIEICE-TLIVRELOWBILBHEATVS., N5 DHRA
DT HDABITC, FITCR U DNSAPITCIE E D E LR B A ZH D
EMBREIATWE, LhLEMNS, Choox P2y HUAER
RTFREEDH » TY) Vv IBRELTRL, h oy 7Y v IRIBEICK
RIGEDRTF FEPITCIC L »TRIGER B 5T h v 7Y v k%
HE LS 553755

EHI3, DFRHRHCAVFAYTER— b EEFL, oL ERE,
ERGHSHETES  Fe v BEUFAEREOREEZHN L L, 3-
U 4-(2-phenanthral[9', 10" -d]Joxazolyl)phenylisothiocyanate
(m- % U p-POPIC) (Chart 2), KU 4-(2-cyanoisoindolyl)phenyl-
isothiocyanate(CIPIC) (Chart 3)D3E2 &Kk L7, INo6Dx F=

Chart 2
Synthetic route of 3- or 4-(2-phenanthra[9',10'-d]Joxazolyl)phenylisothiocyanate
(m- or p-POPIC)

N»_@ NaBH,, CoCl,
[0} — N02 Reflux

Compound | Compound I

e— X : m-POPIC

(GHs13N
X = —@—NCS 1 p-

Chart 3
Synthetic route of 4-(2-cyanoisoindolyl)phenylisothiocyanate (CIPIC)

N
KCN in H,0 =
, s o N—<i>_rmcocu3
CHO p-Aminoacetoanilide in MeOH, 20-28°C

o-Phthalaldehyde Compound III

C&@ ©5Nm@
_ NH =
in EeOH, reflux = 2 (C;Hs)N ~ NCS

Compound [V CIPIC
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LFA AN ~EAL VEFEEZERL, BERGTTFAES v M A
VERRAERENZbDEELZ SN S,

FB1ETIR, FFn-PPICKRTZDT I /VEAEEDOEHLR RS b
Ve ZBRREEZHOTRIE LR INHPLC~ D BIGH 2 X7, X
WHHHHPLCIC L » T7 3/ MO E AT EMCRIGRHFERVET L/
MASEONBEHEERI L., S5 bPYRTF FERHICAHVT
AXBEOx F < v 3RA~DIGH O AHEN % RET L 7.

FH2ETH, n-POPICELIZE LEMRICP-POPICE ZD 7 3 / BAH
EOHHEHPLCAN D BICH O KT 7 ¥ /7 B O dEFEFEALRIESR
HDRE 21T - 1.

BIETW, CIPICEZDT I/VBRUSRTF FEREOHE
HPLC~ @ @IS % Mat L, #HAFGEHARIGE G ORE 21T - <.
FHLYRTFFONKEBT $ /BT EIT- 1.
BABTREREMBELTEY Sy EFVWTHILLCH v T Y VIR
BERGEOREEIT-1. $hZzhoOfKcEIE, FPYRTFF
(Ala-Leu-Gly) 2 EFNVRTF FELTESKBERPICBIFS 2 M= v
SREIC O WTHRET L 7.

F1E -(2-72F VA5 AFHYSIVNVN)T7 2= NMAYFA TR
—bMCEBTI/VBOT LA S AHNEFEEA EHPLC

Tx2FVASF/viIED bu RV EVEFEIETARENS
7 23 VRS FH V- L EBHEVWEEERT S EBH SO TW
5, FEHEORBIDI7x2F VRS FFH YV —VEIL T =V FA
YT F— PEHEALLEEAEn-POPICEESRKR LI (EBROMER).
m-POPICR B FHIKA VvV FA v 72— b EEHFTHILED, 73/
MEBEBEMHERGETTRIGLAY y 7Y Y I ETHEF A ANV NEL L
HEE(n-POPTC-7 3 VBR) 22 L, BUERHKETTF A5~ b A
Y& EE (n-POPTH-7 3 / B)~Eg 5 EFE AL S50 5 (Chart 1-1).

AETIEIn-POPICIC & 27 I / BF (K OH LR HHPLCIC & 5 547
XMook ET-12. Hic, TOo&HEEHWT, PYRTFrox
Fe vRBERS 1.

1 — 1 HHAEER(E

(1) #AFHE ARG (Fig. 1-1)

Om-POPTC-7 3 / BEAERIRIL : 0.05 nM7 3 / BRIAHK (90% 7 & +
= b Y NVIKEBEK)II0p]l, TEF=FYL—FEYZY—F+YZTFALT
R (90 - 8,75 ¢ 1.25, v/v)50u 1R TFL.5 nM m-POPIC(7 & k
=S bYN=TAFH s, 1], v/ B)S0ulENL TALEICED,
100°C 1043 fEmMEd 2. KB L TRIG%RIE®D 3. RIGHEKIT20 mMY
VERIERR SR (pH 8.5)250 12 NA, & S P LR #3002 1% 0
A5, AT EHIOEGECIRYDBY, EOS8L, KE20x 1%
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Procedure for the derivatization of amino acids with m-POPIC

Amino acid

Acetonitrile-pyridine-triethylamine (90:8.75:1.25, v/v) 50u 1

1.5 mM m-POPIC(in acetonitrile:dioxane, 1:1, v/v)50 p 1

100 C ,10min

20 mM Phosphate buffer(pH 8.5) 250u 1

Carbon tetrachloride 300u 1

Centrifuge

Apply 20 u 1 to HPLC

(100 n 1)

\

10 M Hydrochloric acid 50up 1

100 € ,10min

\

4 M Sodium hydroxide 50u 1

1 to HPLC

-1 Heyo



HPLCZ f L 7<.

@n-POPTH-7 3 / BRAERRIL : LA DKE1004 1% 10M HEEESO
plicinz, 100°Ccl043fddm#d 3. K LTRIGZLEYD, RIGE
ICAM JKBEAL T b Y 9 AJKIEHSO L 1E A S, £ D20 1% HPLCIZ AT
s

CELP I 6

WA B A O TSKgel 0DS-120T # 5 A (150 x 4.6 mm i.d., W&
Sum, RV —)ZEH L. BEERCEITEF=FY) L, FE5¢E
Fez35y, 0.IM FYxF A7 3 v—0.1M BEBRE®K (pH 8.5) RV
IKOEBERWA, 45 : 5 : 10 : 40 (v/v)RTF85 : 5 : 10 : 0
(v/v)o 2 @REZH W, MEIZL1.0 nl/ninT, 7 b=+ Y VEE
%3053 T45-85%F TEALES R BEBKR ISV v FTIT- . BRI
RN £330 nmRUFELHE K400 nnTIT-> 7. BIERZER (22 +

4 NGt 12

1 —2 #\ERARY PV ELREH

(1)m-POPICOEHE X <=2 b

m-POPICIR YA FH Y, Fh3EFr735YRUEI ook VAT
BTHBHM, K, TEF=FYN, 25/ —NVNRURVEITIIH
BThH-te, BEBUBRBRCAB» LA P VERIELL. B
S e ER URLB K &% Table 1-1IK/R 7.

m-POPICZ YA +4 >, Fr5EFu735Y, ZJuookaRUY
A+ y-—TEFZ PV VBRCEHELLILE &R, ToHLHIEK

_10_

UREBRBEREE bBICKERE D>, n-POPICE YA FH v — T+
P=FrYN (1:1, WVBRICE» LIEEDZ XY b VEFig 1-

2MC/RY. Fon-POPICOMMES 2 VWIIERK It B T2 HAMER Y
HEABRKBEEOLALEFAXB 1201, n-POPICO YA FH ¥ -7 & b
= hPYNVEBROPHO R 2 2D E# (pH 8.5 KT pH 5.0 D0. 1M

PV FALT7T 3 y—0.1M BFRER)TI0 FHIRL THIER X7 b
ZREL. L L, pHickdFELWZ <R b Lo LIZED ST
Bhote, PAFH -T2 b= Y VEHERPTn-POPICIKL CDW
FRELALEEDBC LB 2NV ARKET, —EOHAEBEERL L.

(2) m-POPTC-7 ¥ / B KR U'm-POPTH-7 ¥ / BRODBH LR RS +
Ala, Hyp, His KU Asn (InM)ZBEBIEC LB ->TRIGEE
fo. SORIGHE ZHPLCIZfT L, m-POPTC-7 ¥ / B¢ KX U'm-POPTH-7 3
VBOEKE — 7 ZRIBRDOpHO RIT 2B OBBER CHRBESTELL 7.
B EOBEEE R UREBKANEE %Table 1-2 I</R"$. n-POPTC-
Ala RO n-POPTH-Ala oo stz <7 + ik, B WU
L#cfe%Z/RL (Fig. 1-2 B, C), D3O 7 I » Batkoz <7
PASHEWICHEHM LT WA, £/, pH Zfbick 327 b LD EW
BB SN o o, n-POPTC-7 ¥ / FRIZKI3EFRI, m-POPTH-7 % ~
BMIBHWIMEZETH >7. 73/ BAEEEOME KK En-POPICD
zhc b ~x¥3mnE@RE RiHiIcH 20T, IPLCRE TR ARG O A K
BREEhICCVWEEZLSNS., L>Tn-POPICKRUZDHXT ¥ /
MRAFG A IIHPLCIC B W THIE K340 nn, RLHE K400 nmTRHEL

e,
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Table 1-1

Excitation and emission maxima of the fluorescence of m-POPIC in wvarious

solvents
Solvent Excitation maximum Emission maximum
(nm) (nm)
Dioxane 365 395
Tetrahydrofuran 365 395
Chloroform 365 395
Dioxane-acetonitrile(1l:1,v/v) 360 400
Dioxane-acetonitrile-0.1M triethylamine 359 401

-0.1M acetic acid mixture(pH 5.0)(1:1:18,v/v)

Dioxane-acetonitrile-0.1M triethylamine 359
-0.1M acetic acid mixture(pH 8.5)(1:1:18,v/v)

(A)m-POPIC (B)m-POPTC-Ala

Ex Em Ex Em

260 300 350 400 450

wavelength (nm) wavelength (nm)

Fig.1-2 Fluorescence excitation and emission spectra
dioxane-acetonitrile(l:1,v/v), (B)m-POPTC-Ala

401

(C)m-POPTH-Ala

Ex Em

wavelength (nm)

of (A)1.5 mM m-POPIC in
and (C)m-POPTH-Ala in

agqueous acetonitrile containing 0.1M triethylamine-0.1M acetic acid

mixture (pH 8.5).



Table 1-2

Excitation and emission maxima of the fluorescence of m-POPTC- and m-POPTH-amino

acids in solutions with pHs 5.0 and 8.5

Solution ®’ (pH 8.5)

Solution *’ (pH 5.0)

Amino acid

derivative

Em/max (nm)

Ex/max (nm)

Em/max (nm)

Ex/max (nm)

385

328
330

385
398

S8
330

m-POPTC-Ala

398

m-POPTH-Ala

386
400

328
330

386
398

327
330

m-POPTC-Hyp
m-POPTH-Hyp

_14_

385
400

oAy
330

385

328
2384

m-POPTC-His
m-POPTH-His

398

386
398

328
330

385
398

328

m-POPTC-Asn

331

m-POPTH-Asn

0.1 M acetic acid mixture ( pH 5.0 )

0.1 M triethylamine
0.1 M triethylamine

a

pPH 8.5 )

0.1 M acetic acid mixture

b)

1 — 3 m-POPTC-7 % / MK Um-POPTH-T 3 / & O HPLCAY B SR 14

gﬁ@ﬁuttﬁofwﬂww&m§@7s/ﬁ&ﬁméﬁ,E&
ﬁéme&7z/&%wmeLh&:5,?&fﬁﬁm?ét.
Fig. 1-3 A1l DT 3 J & (Asp, Glu, Met, Ser, Thr.. Byp,
val, Phe, Leu) ®m-POPTC-7 3/ Mosa<bs5 L%
Ma,mp®4§@7s/&w%n€ﬂm$@ﬁ%

Ala, * Proy

~d. Asp, Glu,
e—aﬁ%went.L#mewv7s/@%ﬁﬁ%#Tf

n-POPTH-7 % » B ¥ &Fig. 1-3 B Rt £ IBOT Y /B
@ﬁ%%u%n%n$~@e—7tufﬁmént.%@%@75
) ® (Arg, His, Lys, Cys) T&m-POPTC-7 3 J B H» 5m-POPTH-7 3
/@K%(t@ﬁww—aﬁ,%ﬂ%ﬂ%—f—ammot. L7
ﬁofw%ﬂC&?i/M&@ﬁvfuyﬁﬁmﬁ,75/@&&0
fﬁﬁ@ﬁ%E—a%Eﬁfé%éﬁaamf,%n%n%—@ﬁ
%E—a&trmménéwmﬂw7s/ﬁuﬁﬁbrﬁ%%ﬁﬂ
Lt.ﬁb,ﬁvfuyﬁﬁmmﬁmfﬁﬁwﬁ%E—aﬁK%é
nt7i/@momfd,%n%nE—ﬁ%WWTﬁWL&ﬁﬁm
KmmttC6,w%ﬂ%?i/ﬁ“%ﬁ?%@d%?i/ﬁmo
$~O®ﬁ%5—7ﬁUT5ot.%@m@ﬁﬁe—awﬁﬁmx
BHTH 5.

(1) BEHHDpHE LR

1-2-(2) TR <7< & 5 i&n-POPTH-7 2 / MOELBERVAXZ b
VipHicEBE AL VWOT, §T VY HR U B PO & B R %
%“Tﬁ%%#%@ﬁbt.ulmru:%w7sy—almﬂ@ﬁ
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24

20

10
Retention time (min)

24

20

10
Retention time (min)

POPTH-amino acids

amino acids and (B) m-

Chromatograms of (A) m-POPTC-

Fig.1-3

(5 nmol each Per reacton tube)

W (pH 8.5 T 4.0), 0.IM F bSTFALTvyE=DAL-0.IM FK
0.IM 7vE=7—0.1M FEE® (pH 8.5

R 8. 5K T 4.0),
Jxv bBEBETHEEER

kv 2HW, Tbr=btbyros

59
HLf, ChoDRBFICBIT 2 RIEFEROREIEM%Z Table

199 12 TR
WENDES LpIEEL T2 LEETE 7 I /7 BIEPLHICAENL,

piEEC T2 EMiET ¢ /BB EPH»ICAR LA, LLL, WTh

OB TS Leuklle, AspEAsnT L TGlu&GlnDn-POPTH-7 % /
BMIIABEasNnS, 20807 I/ BE2TR B TE2&ERESH

ot THEFEERE-S TH, ArgPHisB ERRERN T v —

KR bE—2%5%2, REBEBoFVWT I 2 Bovr—27 L& - 12,

DERERPE — 7 D EnSERDLE, CNHDIBOAMEOPT

2, 0.IM FYZTFALT I &0 IM BERRBI (pH 8.5) WA D
Biho bk BVWAEENES N (Fig.

CDER, CysDE— 7 BAsnB X UAspODE— 27 LENR S HDDY
— 7 3R TE. L LAsp, AsnfRUGlu, GIndD £ — 7 25,
m-POPTC-7 3 VMO S ICBRFRHHAERLZ LI brIDST, n-
POPTH-7 ¥ V BRIC7X 5 L REFIREIBELIC -7, BES(F A E

Fv b4 yEBEKEROBI, AsnD 7 -7 I FERUGINDS-7

yx2i

FEBIMKSGBICE>TAHALVEF o AVBICK Y, R FAsp, Glu

CEILEFHEZRT O DEEZZIONS. T HPheREHRKRDTS v 7

E— 2 LERBDT, COTSvyIbE—20%273I/BENBETSC

COMNETHS. HPLCOBEBtWICAH VWA ERAK ELT T =+

Yo FSEFRZ7SY, 2% ) —NVERAVWTERENHEMES S

WRBREG LT, 773V bABEXIT-> 7. Table 1-4ToRdT LI

i



Table 1-3
Effect of pH 1n the mobile phase on the retention times of
m-POPTH-amino acids

Retention time (min)
Amino acid
derivative Mobile phase A Mobile phase B Mobile phase C

pPH 4.0 pH 8.5 pPH 3.0 pH 8.5 pH 3.0 pH 8.5

Cys 4.0 3.8 6.4 6.6 4.0 4.0
Asp 4.9 4.2 7.6 6.0 7.7 5.0
Asn 4.9 4.2 7.6 6.0 7 5.0
Glu 6.6 4.8 8.3 6.6 8.3 6.2
Gln 6.6 4.8 8.3 6.6 8.3 6.2
Lys 5.4 5k 5.4 55 3! 5.9 555
His 5.7 7.3 3.3 223 5.7 6.4
Met 6.6 7.0 6.6 6.5 7300, 6.7
Arg 6.8 8.2 3.7 3.9 612 7.3
Ser 7.3 8.2 7] 5% 7.2 7.7 7.3
Thr 8.0 8.0 7.8 7.7 8lk2 775 U
Hyp 9.9 9.6 9.7 9.1 10.0 CEg]
Gly 9.8 9.4 9.7 9.1 9.9 9.1
Tyr Ll 10.6 181983 10.4 11.6 10.7
Ala 11.3 10.8 11.3 10.3 51555 10.6
Trp 19198 10.8 11.4 10.6 11.5 10.5
Pro 14.7 13.7 14.9 12.9 15.0 13.4
val 15.4 14.2 145555 13.3 15.6 14.0
Phe 16.1 14.7 16.1 13.9 16.3 14.6
Leu 18.0 16.1 18.0 15.5 18.1 18557
Ile 18.0 16.1 18.0 55 18.1 5% 7

Mobile phase: A, 0.1M triethylamine-0.1M acetic acid(pH4.0 or
8.5):water:tetrahydrofuran:acetonitrile(10% : 30-0% : 5% : 55-85
%) for 0-20min ; B,0.1M tetrabuthylammonium-0.1M formic acid(pH
3.0 or 8.5):water:tetrahydrofuran:acetonitrile(10%: 30-0% : 5%
55-85%) for 0-20min ; C, 0.1M ammonium hydroxide-0.1M formic
acid:water:tetrahydrofuran:acetonitrile(10% : 30-0% : 5% : 55-85
$) for 0-20min. HPLC conditions: column, TSKgel ODS-120T (150x
4.6 mm i.d., Sy m); flow rate,1.0 ml/min; detection, Ex 330 nm
Em 400 nm.

_18__

Fig.1-4

Fluorescence response

10 20
Retention time /min

45

Acetonit. .. (%,v/V)

Chromatogram of m-POPTH-amino acids

HPLC conditions:

(150x4.6 mm i.d.,5u m);
detection,Ex 330 nm Em 400 nm; mobile
phase, linear gradient(0-30min) of
acetonitrile(45-85%), tetrahydrofuran(5%),
0.1M triethylamine-0.1M acetic acid
mixture(pH 8.5)(10%) and water(40-0%)
Peaks(5 nmol each per reaction tube):1=Asp,

Asn and Cys;

10=Tyr;
15=Phe;

l11=Ala; 12=Trp;
16=Leu and Ile.
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2=Glu and Gln;
5=His and Ser; 6=Thr; 7=Arg;

column, TSKgel ODS-120T

flow rate,lml/min;

13=Pro;

3=Lys; 4=Met;
8=Gly; 9=Hyp:

14=Val;
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Table 1-4
Effect of solvents i1n the mobile phase on retention time of

m-POPTH-amino acids

Retention time (min)
Amino acid

derivative Mobile phase A Mobile phase B
CH; CN CH; CN-THF MeOH MeOH-THF
Cys 3.7 3 Y 15.0 11.6
Asp 4.7 4.1 14.9 11.1
Asn 4.7 4.1 14.9 11.1
Glu 555 4.7 15.9 12.0
Gln 5.5 4.7 15.9 12.0
Lys 7.2 5HE 3 L& & 7/ 14.5
His 7/ 57/ 6.5 20.2 18.7
Met % 7 6.7 20.2 16.7
Arg 8.1 72 21.6 18.5
Ser 8.1 7.3 19.4 16.4
Thr 8.6 7.8 19.8 16.8
Hyp 10.6 9.4 21.0 19.0
Gly 10.5 9.4 21.0 18.5
Tyr 181ie3 10.8 23.1 20.1
Ala 181653 10.8 23.0 20.0
Trp 11.0 10.6 23.6 20.8
Pro 15.8 13.6 25.6 21.7
val L5k (&) 14.1 25.6 22.6
Phe 16.5 14.7 25.6 22.6
Leu 18.0 18.1 27.0 24.0
Ile 18.0 18.1 27.0 24.0

Mobile phase: A, acetonitrile(60-90%):0.1M triethylamine-0.1M
acetic acid(pH8.5)(10%):water(30-0%) for 0-20min or acetonitrile
(55-85%) : tetrahydrofuran(5%):0.1M triethylamine-0.1M acetic acid
(pPH8.5)(10%) :water(25-0%) for 0-20min; B, methanol (60-90%):0.1M
triethylamine-0.1M acetic acid(pH8.5)(10%):water(30-0%) for 0-20
min or methanol (55-85%):tetrahydrofuran(5%):0.1M triethylamine-
0.1M acetic acid(pH8.5)(10%):water(25-0%) for 0-20min.

HPLC conditions: column, TSKgel ODS-120T(150x4.6 mm i.d.,5 g m);
flow rate, 1.0 ml/min; detection, Ex 330 nm Em 400 nm.
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Fig.1-5 Chromatogram of m-POPTH-amino acids
(5 nmol each per reaction tube)

HPLC conditions : column, TSKgel ODS-120T
(150x4.6 mm i.d.,5 u m); flow rate,lml/min;
detection,Ex 330 nm Em 400 nm; mobile phase,
linear gradient(0-60min) of acetonitrile
(35-5%) ,methanol (0-80%), tetrahydrofuran
(5%),0.1M tetrabuthylammonium-0.1M acetic
acid mixture(pH 3.0) and water(50-0%).
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Fig.1-5

Effect of reversed-phase columns on retention times of m-POPTH
—-amino acids

Retention time (min)
Amino acid

derivative Octadecyl 4PW ODS-80T,
(a) (b) (c) (d) (e)
Cys 4.0 3.7 2.4 5.2 6.2
Asp 3.5 6.0 953 4.9 5.0
Asn 3.5 6.0 953 4.9 5.0
Glu 3.8 8.5 10.0 5.2 6.4
Gln 3.8 8.5 10.0 52 6.4
Lys 4.9 4.9 4.9 8.0 7.3
His 7.0 7.0 4.9 10.0 9.4
Met 7.2 7.2 6.7 9.4 9.2
Arg 8.9 7.7 6.0 12.0 10.0
Ser 9.0 9.0 8.4 9.9 9.6
Jtloue 9.6 9.5 8.8 10.8 10.2
Hyp 11.6 11.8 10.7 12.1 11.5
Gly 11.9 12.0 11.0 11.9 11.4
Tyr 13.8 13.8 12.6 13.0 12.7
Ala 13.8 13.8 12.6 )L 22 12.5
Trp 155 16.0 S 13.3 12.5
Pro W 3l 17.4 16.1 16.2 158
Val 19.9 20.0 18.7 16.2 15.3
Phe 22.4 22.6 21.0 17.0 16.0
Leu 24 .3 24.6 231 18.0 17.0
Ile 24.0 24.0 22.9 18.0 16.9

HPLC conditions: flow rate,1.0 ml/min; detection,Ex 330 nm Em
400 nm;
Octadecyl-4PW:linear gradient(0-40min) of acetonitrile(35-55%)
(a) 0.1M triethylamine-0.1M acetic acid mixture (pH 8.5)
(b) 0.1M triethylamine-0.1M acetic acid mixture (pH 4.0)
(c) 0.1M ammonia-0.1M formic acid mixture (pH 3.0)
ODS-80T, :linear gradient(0-10-24min) of acetonitrile(35-65-
85%)
(d) 0.1M triethylamine-0.1M acetic acid mixture (pH 8.5)
(e) 0.1M ammonia-0.1M formic acid mixture (pH 5.0)
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Fig. 1-6 Chromatograms of m-POPTH-amino acids(5 nmol each per reaction tube)
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Fig. 1-7

Effect of m-POPIC concentration on the formation
of m-POPTH-amino acids (5 nmol each per reaction

tube)

m-POPIC

(mM)
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n-POPTH-7 3 VEEDEMBVBR K TH - 72 (Fig. 1-8).
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Fig. 1-8
Effect of pyridine and triethylamine
concentrations on the coupling reaction of

acids with m-POPIC(5 nmol each per reaction tube)
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1-9
Effect of reaction time and temperature on the formation o

Fig.

f m-POPTC-amino-acids

(5 nmol each per reaction tube)
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Fig.1-10 Chromatograms of (A) the resulting m-POPTC-amino acids

mixture before extraction with carbon tetrachloride, (B)
the m-POPTC-amino acids mixture after extraction, (C)
m-POPTH-amino acids mixture of A and (D) m-POPTH-amino
acids mixture of B (5 nmol each — reaction tube).

HPLC conditions: column, TSKgel O 120T(150x4.6 mm i.d.,

S pm); flow rate,lml/min; detection,Ex 330 nm Em 400 nm;

mobile phase,linear gradient(0-20-40min of acetonitrile
(30-50-85%), tetrahydrofuran(5%),0.1M triethylamine-0.1M
acetic acid mixture (pH 8.5) and H,0(55-0%).
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(B) 5 M HC1
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(A) 10 M HC1
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1-11
Effect of reaction time in (A) 10 M hydrochloric acid

Fig.

(HC1) and (B) 5 M hydro-

POPTH-amino acids from m-POPTC-amino acids

chloric acid on the formation of m-
(5 nmol each per reaction tube)

(2) RISIRE

KRIGDOT 3 /7 BEER LR %2Table 1-6iC/3F. RIDICAHW
o7 3/ BIRRIGHEDS nmol TdH D, OPA-MCERIGIC & » TR 72X
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(1) = F= iR
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Table 1-6

Amounts of amino acids that remained unreacted i1in the reaction after the

coupling reaction of amino acids (5 nmol per reaction tube) with m-POPIC

Amino acid Amount (nmol) Amino acid Amount (nmol)
Asp 0.23 Gly 0.13
Asn 0.06 Hyp*'

Glu 0.25 Ala 0.14

Gln 0.24 Trp 0.23
Cys*! Tyr 0.24
Lys 0.24 Pro*’

Met 0.11 Val 0.14
Ser 0 Phe 0.25
gl 0.23 Leu 0.08
His 0.23 Ile 0.02
Arg 0.23

a). The amino acids could not be detected by the fluorescence reaction with

the o-phthalaldehyde-2-mercaptoethanol (OPA-MCE) reagent.
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3) of m-POPTH-amino acids

Detection limits (S/N

Table 1-7

Detection limit

Amino acid

Detection limit

Amino acid

(pmol)

(pmol)

Gly

Asp

0

Hyp

Ala

Asn

-8

1

Glu

Trp

1
3

Gln
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Tyr

Cys

Pro

Lys

1

val

Met

1

Phe

Ser

Leu

Bh1

1

Ile

His

1

Arg
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Fig. 1-13 Procedure for the Edman degradation of peptide with m-POPIC

|

1lmM Peptide (in 90% acetonitrile)
Acetonitrile-pyridine-triethylamine (90:8.75:1.25, v/v) 50u 1
J 1.5 mM m-POPIC (in acetonitrile dioxane, 1:1, v/v) 100u 1
100 10min
Water 200 p 1
Carbon tetrachloride 300pu 1 x 2
Centrifuge

a’e

Lyophilize

Tirfluoroacetic acid 100u 1
100°C 1.mn

L

Evaporate _
Water 200pu 1 rate
Ethyl acetate 200 p 1 x 2 100 p 1
Centrifuge Hydrochloric acid
50u 1
100 —
4M Sodium hydroxide
3 T ™ S50 1
| X | de A 1 1 to HPLC

i....wmi_ ile 100 1
___-__ reaction



200 1’2 MA THPLCICfF L 72 & & A, m-POPTC-Gly®d ¥ — & 2B T
gfe. L L, BEEBEORc vy 7 vt ofiBEMA CRIG
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T&UMdofe. F7m-POPICET { /VBORIGINBRE VWS D& E %
58 %. n-POPICE X7 F F (Gly-Leu-Ala)D = F = YRR Iic 7=
& T B, m-POPTC-Gly-Leu-Alald R T& 728, NEKIE7 1 /B
Gly)DF Ak 5> b4 »FHHEKE(m-POPTH-Gly) ik, HTH LHEH
Shidh -t
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Fig.1-14 Chromatograms of (A)m-POPTC-Gly-Leu-Ala and (B)m-POPTH-Gly after the

Edman Degradation of Gly-Leu-Ala(5 nmol per reaction tube)

flow

column, TSKgel ODS-120T(150x4.6 mm i.d.,5u m);

detection,Ex 330nm Em 400nm;

HPLC conditions

mobile phase,linear

gradient(0-20-40min) of acetonitrile(30-50-85%), tetrahydrofuran(5%),
0.1M triethylamine-0.1M acetic acid mixture(pH8.5)(10%) and water

rate, 1lml/min;
(55-15-0%).



