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Ry Ry R
1 1
RNC=S + Hotl-CH-CO-M-GH- = - = - = = = - - SiH-Ch-CooH

Peptide (n)
\Loﬂ'

R Ra Ro
R-HH-G-HH-CH-GO-MH-CH-G0- - = = ~ = = = - = NH-CH-COOH

N Thiocarbamyl peptide
dr

—ocipy R Rn
Lo s bdieco- - - - - - - NH-CH-COOH
R — "~ 5~ Peptide (n-1)

Thiazolinone derivative
4"
A © O
s=c~\\g,,,c=o Phenylisothiocyanate

Thiohydantoin deriva{ive

Fluoresceinisothiocyanate
(FITC)

Edman Degradation Cleavage of Peptide
]‘“ 1 .

X B
e 0 P P Oe
Ly L o L1 X
MOOF
R0, e e
0 O"T 50 Q oA % ngA
xo y0 On Hg W " W
0 o o ¢ {fx ° :bN
E 1 ¥Y o0 1 0y
R
’ p0%g I o 8R I %D
% X - X
1I IIT v

Chromatograms of FTH-Amino Acids on Polyamide Thin-Layer

Solventr (I) Acetone:benzene:acetic acid (4 :.2 : 1, v/iv/v)
(IT) Water:pyridine:acetic acid (10 1 8 1 1, v/v/v)
(I1r} Benzené:methanol|pyridine 0 : 3 ¢ 1, viv/v)
(IV) Ethyl acetateracetic acid:pyridine (15 : 8 : 1, v/v/v)
Abbreviations: A Ala, Q Gln, L Leu, S Ser, R Arg, E Glu, K Lys, T Thr, N Asn,
G Gly, M Met, W Trp, D Asp, H His, F Phe, Y Tyr, C Cys, I Ile,

P Pro, V Val, X FITC and its by-products
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Chrematngrann on Palyamide TLC of DNS-Derivatives Ohtained by Hydrolysis of FTH-
Amino Acuds.

The nurmeral of each chremalugram is the eycle number of the Edmaa degradation;

The abbreviatons uwd are: 1, insulin A chain; M, apomyoglobin: R, ribonuclease A,

Amine acd sequence: Gly-lle-Val-(d); Val-Leu-Ser-Glhi{M); Lys-Glu-Thr-(R).

Sehents: 11} water- formic acid (1002 1.5, v/v) (2 bensene: soetic acid 9: 3, v/v).

Areas: tMacky dominant DNS-derivative; (dotted outline) Irace DNS-derivative; (cross-hatch)
DNS-OH and DNS-NH,; (slippled} fluorescent by-product.

Tp

Glu
Asn
Gly

His

30
20

Solvent B

%o

10

20 10

@4, =)

Chromatogram of FTH-amino acid&’:, Solvent system:

A,borale bufter,01M,pH3.2. B, borate buffer,01M,
PHB4 — methanol (60 : 40).- Flow rate,08mi/min.

6.

Effect of the Methanol Concentration

% 1 . RICOVIRY OF AMINO ACIDS FRoM FTH-Derrvatrves by Hyomo vsts (%)
e
Amino scd o
leu [
Hert n 33
val 33 36
Ala 14 3
Gly 1 100
Met «@ 0
Pro 10 100
Tyr ] 44
Phe “ 45
Asp 7 0
Glu I3 92
His B ”
Arg [ 2

on Fluorescence Spectra

" The hoars for bydrolysis.
¥ The volume of 5.7 % HCI containing 0.2 SnCl,.
*) Combined valucs of lle and allolie formed from FTH-lie during the hydrolysis.

=~ pH 8
ses-s PH 6

550

(!"un) 600 400

'\'J!-E%\:orescence Spectra of FTH~Amino Acid
(FTH-Glu, 3.9nmole/ml)

The excitation spectra were measured by
fluorescence at 515nm. The emission
spectra were measured by excitation at
465nm.

of FTH-Amino

Acid (FTH-Arg, lOnmole/ml}

The emission spectra were measured by
excitation at 465am. The excitation
spectra were measured by fluorescence

at 515nm.

—866 —



i Amino acid composition of the cleavaged oxidized insulin B chain B] 7

£dman degradation with FITC -FTC/il ‘_‘/\,7 7'”'\ ” l ﬁ
:m%:\be: ° ’ ! ’ ) ? A'7i74 E  Snmole

Cysol (Q)  2.00(2) 1.63(2) 167021 1.19(2) 1.79(2) L.8L(2)
Asx ) 1.ol(1) 0.83(1) 0.82(1) 0.70 0.39 -
Thr (1) 0.91{1) 0.72(1) 0.75(1) D.78(1) E “(1) o731 FTC
Ser (&) 0S) 0.TL) 0.71(1 01T 0181 0.7500) ,}4—1L7!])L7 S (pH 35D 3008
Glx (z)  3.26(3) 2.57(3) 2.64(3) 2.81(3) 2.57 £1TC 50 nmobe V‘é?)l
Pro () 1.00(1) 1.00(1) 1.00(1) 1.00(0) T8 FHRL Forc 10AH N ap
Gly (6)  3.35(3) 2.66(3) 2.74(3) 3.58()) 1.03(3) 2.93(3) o N2
Ala () 2.27(2) 1.78(2) 1.88(2) 2.00(2) 2.06{2) 1.93(2)
val (V) 3.55(3) 2.84(3) 2.43  2.36  2.36  2.31 PTCHE
Leu (L) 3.96(4) 3.17(4) T.24(4) 3.46(4) 3.49(4) 3.53(4) PITC 8 umote
Tyr (¥} 1.56(2) 1.34(2) 1.53(2) 1.47(2) 1.57(2) 1.56(2) 50°C zo/,ir, N ¥
Phe (F) 2.60(3) 1.72 1.53 .60, . .70 1.67
His ) 2.08(2) Ligl(z) i85 TTiz) T77(2) A% EPAE
Lys (K} 0.97(1) 0.75(1) 0.77(1) 0.80(1) 0.81(1) 0.82(1) "yl __ﬁ g4 (121, V/v)
Arg (R} 1.28(1) 1.06(1) 1.06(1) 0.84(1) 1.11(}) 1.16¢1) 55 ;ﬁ Nes
~ 2
Edman degradation with FITC and PITC ) 4 ,
A RAFLH 0°C.
c 2.17(2) 2.05(2) 1.82(2) 1.89(2) 1.96(2) fig s
B Lozt olona) pie es 01 % |y
T 187 84(1) 8.77(1) 0.79(1) 0.82(1) .
s 0.88(1) 0.89(1) 0.78(1) 0.79(1) 0.85(1) ] 1=700795 (1, 4= 27254711 308/ LBK)
z 3.30(3) 3.01(3) 2.70(3) 2.22  2.35 R Ny &
» 1.00(1) 1,00(1) 1.00(1) I,00(1) I.00(1) ;B;Eiﬁg
. RN R Rt HE R
A . . 7 8 .
v 2.88(1) 1.90  1.68 .75 L.89 ﬁz‘l ?:T”; ’L 20
L 4011(8) TT(4) 3.35(4) T.55(4) T.84(4) ¥ ? (3 !;
¥ 1.74(2) 1.49(2) 1.38(2) 1.40(2) 1.54(2) 50°C 13 A
P 1098 1.75  1.60  l.64 . 1.77 )
B 1.98(2) T.72¢2) 1.52(2) X642y 178 ;;\ﬁﬁ;.g
X 1.04(1) 0.88(1) 0.80(1) 0.77(1) 0:30(1)
R 0.87(1) 0.80(1) 0.72(1) 0.73(1) 0.83(1) Ni%
Edman_degradation with PITC ?FﬂxiﬂbNS'g{‘q(;
< 1.87(2) 1.77(2) 1.90(2) 1.80(2) 1.92(2) -
B 0.91(1) 0.83(1) _ - 0.16  0.18 2 Y
T 0.79(1) 0.75(1) G7BIT1) 0.77(1) 0.8Z(1) :’&EP"F‘ ”B‘El kf‘
s 0.83(1) 0.76(1) 0.84(1) 0.75()) 0.83(1) y .
z 2.84(3) 2.64(3) 2.85(3) 2.69  2.20 PANTIMF % N —
® 1leo(1) 1l00(1) 1lo0(1) Iivaey) Tioo(n) Ko T4 50,/"‘ o
< 2.59(3) 2.47(3) 2.61(3) 2.54{3) 2.65(3) An 5% SAM N AR
A 1182(2) 1.70(2) 1.81(2) 1.77(2) 1.87(2)
v 2.45(3) .1 1075 1.95  1.19 A gy,
L 348l TG NS00 BT T500e) RERK
Y 1l42(2) 1:33(2) 1.41(2) 1.08(2) 1.44 N
F 1.61 55 1.60  1.62  1.65 FTH-72/88
" I.54(2) T.45(2) I.56(2) 1.61(2) 1,06 1
K 0.83(1} 0.79(1) 5.81(1) 0.54(1) 0.85(1) B &
R 0.77¢1) 0.72{1) 0.76(1) 0.68(1) 0.77(1)

i 3 THE EXTENT TO WRICH THE SEQUENCE COULD BE DETERMINED
BY THE PROCEDURE A AnD B

Procedure Amount of peptide
{nmoles)

 Sperm whale apomyoglobin (153 amino acid residues
Val-Leue-Scr®-Glu-Gly-Glu-Trp-Gln-Leus-Val-Leue-His-Val-Tip-Ala-

1 5 10 15
Lys-Val-Glu-Ala-Asp-Val-Ala-Gly-His-Gly-
20 25
A 23 45
B e 10 5.6

Soybean trypsin inhibitor (181 amino acid residues)
Asp-Phe-Val-Leu®-Asp-Asn-Glu-Gly-Asn-Pro-Leu*-Glu-Asn-Gly-Gly-

1 5 10 15
Thre-Tyr-Tyr-lle*~Leut-Ser1-Asp--1le’-Thre-Ala-Phe-Gly-
20 25
A 25 49
: JE— 9 5.5

Oxidized insulin B chain (30 amino acid residues)
Phe-Val-Asn-Gin-His-Leu-CySQ,H-Gly-Ser*-His-Leu?-Val-Glu-Ala-Leu®-

5 10 15
Tyr-Leus-Val-CySO;H-Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-
20 25
B - 24 64
B ’ 5.0
The extent of the sequence determination using FTC-method is indicated below each peptidg. )
Amino acid sequences of these peplides are cited in “Atlas of protein sequence and structure
19727 ed. by M. O. Dayhoff.
The amounts of FITC and PITC and the volume of coupling buffer and solvent used at each
procedure were as below.
Procedure  FITC Cou}:lmg bufer PITC .ii.x-tre-irctinrg solvent Wasﬁing solvent
(pmol) (ul) (7emol) {ul) ()
A 1 : 100 40 Benzene/ethyl acetate Benzene/ethy! acetate
(1:1, v/v) 150x3 (1:1, v/v) 100
50% Acetic acid 20
Ethyl acetate 1003
B 0.23 50 8 Benzene/ethyl acetate 1-Chlorobutane

(1: 1. v/v) 50»(3 5 50

@ Lcu and I]e could not be dlstmgul:hed on TLC.
Tdentification of Ser and Thr were uncertain on TLC because of the weak spot.
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/\')i'?'ﬂ- 1 ~10 nmole
F1t -'x‘rlwnlb?-,siﬁm(pm 5) 5opt
FI17C 100,
l 50 104?5"N1M’
PTCsE
17C 8y
| B0t 20hf Nn.‘?
BOREHZ ﬁ'fig-;-ﬂl_(l 1.9/0) 10048
‘;O'{:irir Lo (101, v/w)
N (ﬂsa,& Ny &P
}\ﬁ!ﬁi& 50°C
lﬂ[‘ilﬂvi;?Nl
‘m L4 BT ARR
b | )Ni‘? &
NF#HT S
%6 mﬁ%ﬁfﬁgwo 4
REFS mlm;
okery1F B
% i B
R TATIN l 5‘;{ Fgﬂ}ﬁﬂNfﬂf
REHK
FTF—‘ialﬁ
I3F-2

mq..

Protcins.

Fluorescent Band Patterns of FITC-labeled

From left to right: bovine serum albumin, ovalbumin,
carboxypeptidase A, u-chymotrypsinogen A, trypsin,
myoglobin, lysozyme, and ribonuclease A.
FITC-labeled proteins were prepared by the manipula-
tion of gel filtration with Sephadex G-25.  Other con-
ditions are described in METHODS.

}Eq- The extent to which the sequence could be deternined by F1C-method

Peptide (amino acid residues) Remarks Ouantity {nmol) Cycle wdenhfled
Bradykinin (9) A 10 []
B8 10 9
[ 10 9
Angiotensin | (10) A 19 4
B 10 1
¢ 1o 7.
Insulin B chain (30) A 2 16
B 2 16
apomyoglobin (153) A 1 (]
B 1 ]
c 1 .8

“ Ascontrol B:polybrens added C:polybrensscytochroms ¢ adaed

(x10Y
7g= a4 Bovine serum albumia
6
51—
2 4 m\Oulbumm .
B ot Cachoxypeptidase A
5l
3 a-Chymotrypsinogen A
E Trypsin Ho~4
2 2
3 ’
32 Myoglabin
Ribonuclease A Lysoryme
1 L 1 1 1 |
0.2 0.1 0,6 0.8 1.0
Migration distance (Arbitrary units)
9 . .
rX] l 0. Plot of Logarithm of Molecular Weight

Versus Migration Distance for Several Proteins.
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RABEOPLE, BARBE 7 v A=Y 2 V1V FF T 45—+ (FITC) ROE7==A4YVF
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REERELICRES bo MIKTHTOSIRLL LT , BRVEELRLC, EbLDTT S LT
Hho WL, TOFER MV BMRAOHFART , £ O Bl v v O—KEEM TR V| 7
RO R w W HoME Lo

FITC &, ZMREONREC L - THESh , *7F FEMEL , PT C & R BRI
OO TIRETH » feo LOBLP TCRILT , FITC BRATTHY | BULIRASHE L | #5450~
TFF FOYM KGEBBRAEC L EEoico WAL, FITO BIGHE , RMGONMRICP T C % KIG &
B, ORI RG Y ERCIT) BERER S Lico MBI EHDTHRRL |, R 7F FOUl%
fioZ EMATRECTH stco ¥, BEWELTEHDNAP TCALT I/ BIFE biciovicd | Kt
DEFEC it TNHOYMENILTTCT7T IVEOAWEL LT, #Hre<t /5714 R
OB k7 e = b 7574 - X SERER L | #0% Alv ol GBI O S HT & WHEE Lico

B ,AEX, A7+ FEFITC #8338, 2hly T+ FegEs~r L, ¥ L EXK
B (75 BEE TON TROWEE b TR I ®1s,

b, YT FFO—REEMITCHFST A EHKREL | BYELOEMNECLS I LW DL
Bbhbo
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