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Amino Acid Sequence Analysis of Peptides by Edman Degradation
and Gas-Liquid Chromatography

Norihiko YosHipa* and Tsutomu YONEDA*

Abstract

One of the methods of sequence analysis of peptides was presented. A
gas-liquid chromatography (GLC) was applied to the analysis of amino acid composi-
tion of peptides after the Edman degradation. As for the peptides, bovine oxidized
insulin A chain (heneicosa peptide) and angiotensin III (hepta peptide) were used.
By that method the sequences of four residues of amino acid from N-terminus of
insulin A chain and all residues of angiotensin III were determined. In the case
of angiotensin III only 0.58 mg was needed for complete analysis.

The results showed the usefulness of the application of amino acid analysis
by GLC to Edman degradation sequencing. By this technique the sequence
analysis of longer peptides such as insulin A chain were also possible. Especially
for small peptides this method is fast and more suitable compared to the general
dansylation method.
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RIFROT7 I /K (NEE BAO7 3 /BAWEITIE, Sange® Lk o TAIRINI 2,4 ¥
=ta7x=—) (DNP) #, Edman i€ ko> TRIRINIT c =2-V 4V FF o 7%~ b (PTC) i~
TROLI R~ v HETHMONE—DILFHEEE, vl 7 i/ RFPFF -2V BSENS
EDD H 5, DNP iz 4o 2 VoD —RkiBERECH NN, NKE7 : »BORE &
KRORE AR ER I Y7 ¢ VBREFIZRET S H5E T d %, LU DNP iz N KD
a7 /8, A BREDHYTZLNBOIC De-7i /E, FurLOABE, tXFUr0O4
IET—VEBILYRF 4 DRV T e F Y VED DNP fk3h, 8503 DNP-7 ¢ /BRI
HDMBZEU BN EDOREND D, —FHud4o L7 i IRFPFE—¥ 20 SBRMFHEIZ, BERE
RE->THRET 27 I 2 BEEETNE LV, UL LEREORSHEX N7 2 v EBRigh h T L,
WROUD7 2 7BITE > THERERLZUD, ZOREEOMITIEHETIID 34, —DO0FkEE LU TR
LT3,

B *R7FFONKE» L7 § VBEFARPERETIHELL TR P v HEBE L FVEhT
W3o =R MEORBEIIM L. KRLIZC &L, E—BETRMy vr ) ERK H 8~9) T
T2=~NVAVFFYT7 %~ (PTC) BRTFFOEREY § » HERKKELT PTC-R7FF K 24k

¥ JEMEERFEKEE S B TSR S
(Laboratory of Polymer Chemistry of Marine Products, Faculty of Fisheries, Hokkaido
University)
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30 BoBETIhPBERICANS &, HEEE BN I3 EAERRETL, NERE7 & 8B
PTH-7 ¢ /L U CHEML, B-BEO7 1 /B2 NKBLETARTSF ML, COBRERRD
BT LRI NRBEADT & /BRIEREEET 2 C 20T 59,

1st Step
poE
CeHs - N=C=S + H:N - CH - CO—NH « CH - CO---------
bk
CeHs - NH-C-NH:CH-CO—NH - CH - CO---------
2nd Step H*
& x
HC —?0 +  HeN-CH:CO-eemv
HN S
\C/
NH - C¢Hs
+H,0 \
;i :
CH - COOH H(IJ—(IZO
NH H* HN N CeHs
| —_— \/
Cc=S§ -~H:0 C
I |
NH - C¢Hs S

Fig. 1. Chemical reaction of the Edman degradation.

NREE7 2 7B2HRET 51T, DNPEDH 3T F > 2 (DNS) SR A0 EELT, 1H
DX F v o5tk WL I PTH-7 2 VBRRRET 55, Bolt7F D7 & BEEMRS
R, BHEA NKR7 ¢ VBE2HMMFT 3 5ED 855, bhbhig, #rruvby57, ~
(GLC) itk 3 7 ¢ v BRAMTORRBRE - AR - BEREOHAE WAL T, BEOHERRAL
2o COHFBETOVEEA Y2 AGEETL U7 L T O7 & 2 BRI 2175120 T,
2 DR FE & 2 DB PRET 3,

£ 8B H5 &

HE - ®RE

9 VRfl4 v 2 9 > A i3 Boehringer Mannheim $, 7> o452 U RELEHERE
o, iR Fy, IV, TFI -0, T4V FFL TR~ (PTC), Y74 ufE
B (TFA), n-F 4/ ~, Douirsy, HEKbY 7,04 nEE (TFAA) 12335 %5 KK
B, EHAERE G.7N) M TEMD D Z2hFRHN T, TR VOMRICI, < by
5 7R LKAV,
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I ERHRD

2EL (0.5mg OWVWT) 2RBRE (10X110mm) £ b 100pl O 509% ¥ VS THEML, L
nic 5ul ® PTC 2MARBREICERY A % I5HHKR2AAH, ZERKEBREHR T 74 v 2 THEMAL
TXHBEL 77, T 45°C TI04T &L 285 1RBRISE, 7o oy — 42— FORER
BEL oo RICEBELTAE Yo - PTC BREDTD 100p] Ox 4/ —VENA THERL, FRC
ULTF v — 4 —~HCREL 12, COBRFRFERDIEL 2, Tt 100sl ® TFA WA TISH
BZERT 7 %0 - < b LIKXIAA, 7857 4V 2 THIAL T 45°C T 20 HEEIG 3 ¥ 1z, RIGK TH#
EHRF ZAPKEOUTEEAL, I5RFLr— 2 —FTRET 15 FRIBRL 12 Kic 1508l OKRE
K& 500pl OEEE™FVEMA, BEELES 10 BTG & BEEL 724k, BOSHEE (2000rpm, 5
min) LTINS, 2R BRIFE 5006 OFER= V2 MA TRROBIERITY, Hi
BelEl o COEMER b 5 —Eff- THRAC PTH-7 ¢ VBEBRVIE, KBO—HAEM-T
TASMBICRG, BhRF L, — 2~ HCRETERIRT, RO ¥ < AR 12

T I /BN

P F ¥ OISR, NEER (1S, snivy) 0.1pmole 2EirEHAHEE G.7N) T
110°C-20 EF[EIMRL 120 7 § 2 BRIZHIE® & FIiRIC N-trifuluoroacetyl n-butyl ester €L T, 0.75
9% EGSS-X-0.25% DEGS & 1.59% OV-17 ® 24D # 5 5 THHTL 12,

® B &K R
B4 U ABOI FR AR
B4y YA Limg 2FNT, EESE= K v QR ET- IERERLICRLIL =
Fe AR 4EE (E) % CRIERCKGMNETL, N> S 4FHITCO 7 ¢ » BEM, H-
Gly-lle-Val-Glx- L4 C317, UL SEHED= kv 4MRizE: 3, S BEUROY & 2 B
PRETHCLIITESh 510, HHFL 72 N Kb 5 4BRED 7 : 2 BRI, BEadvyv4rva
YU ASODT & 2 BRI & —FL T,

RESPON:

0 0

TlHé% min ) ® “ 0 o TIME (min) ® *

Fig. 2. Chromatogram of oxidized Fig. 3. Chromatogram of

insulin A chain hydrolysate on. oxidized insulin A chain

EGSS-X.DEGS column (4 mm hydrolysate on OV-17

ID. x 1 m). column (4 mm 1.D. X1.5
Program temperature, 60-210°C m).

(4°C/min). Program temperature,

80-210°C (6°C/min).
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Table 1. Amino acid composition of the Edman degradation of oxidized insulin A chain.

Edman degradation step
Amino acid
E, E. | E E, E, Eq
Ala 1.00 1.00 1.00 1.00 1.00 1.00
Val 1.68 1.49 1.57 1.17 1.18 1.18
Gly 0.80 0.19 0.34 0.21
Tle 0.71 0.60 0.13 0.09
Leu 1.80 i.61 1.62 1.83 2.93 2.36
Ser 1.67 1.56 1.97 2.16 2.95 1.42
Asp 1.75 1.7 1.76 1.01 2.97 1.16
Glu 3.55 3.57 3.13 3.46 2.50 1.52
Tyr 9.44 1.39 1.76 2.92 2.34 0.97
|SO:«)H ISOaH ISO:«;H
Gly—Ile—Val—Glu—GIn—Cys —Cys —Ala—Ser—Val—Cys —
I 2 3 4 5 6 7 8§ 9 10 11
SOsH

|
Ser—Leu—Tyr—GIn—Leu—Glu—Asn—Tyr—Cys —Asn
12 13 14 15 16 17 18 19 20 21

Fig. 4. Amino acid sequence of bovine oxidized insulin A chain?.

TreAFLy L MO ERHR

7oA FLy I 0.58mg PRV o ARBOSBREOTF K% GLC Co¥TL O
ru2 bS5 LRSS ERU, TR RBOFERICBVT, JERNESRDL 5 73 /EBBEL
BahTWw32Ed, FBREDI/n< bF 54 (M5) O~ 2DERbODY S, /v b5
A6 D Relative Molar Response (RMR) %R, 7=~V 75= %2 15BEE U CHREL 12K
D7 ¢ 7 BROREMZF 2ITRL 12, Thb DR LML 127 ¢ 2 BRI, H-Arg-Val-Tyr-
Ile-His-Pro-Phe-OH T&» b, ZHizBEMO7r o457 vy U O 7 3 7 BEHD & —FKL 12,

% ®

& EO— RIS P RET 53— FEE, U BESTFREYTKEIDORSFFCE
TWiF Ay, (fragmentation) U, ZNFNORFFFEAD7 ¢ VBENEREL D, 20hL b
D RIBHFHFTOENDS 7T F VIR ORFIEFBSbH 0L, L0222 BOL—KiBELS
RETE 3,

(LRI —RIBE 2P RET A DRI 2 DOERVSETH 3, 2D 12iKE7 I VBRORET
Y, HO1DRKRE»S 125327 t VBB HYETRIETS 5. U It TR IEK Y &~
B dUBLHIRENSRE Y  VBEREL TV 7 & 7 BEFIVRE T & 3, 1945 4
Edman i€k - TAIRINIIZ F 2 Uik, NSRS 1 D30I 7 : 7B2133TLTWL L
ENTRBHED Thy, HMRECT HYEATIERET ¢ BO PTH-BHEORERZTAR, —KiE
EHEDIDHD 2 OOBEREWR T3 L3, PTH-7 i VRORERIR, COFHBKE7LH
VHELTHEDT § VR ETHES D D, BEARPHER-1~Inc by 57,20 @
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¢ P e i P 8 Y e ey » ° ® e mim »
is. 15 15.
E3 Eg4 Eg
é Phe " a Phe Wi %
Pro Pro His
|lI ore
ﬂ e
¢ © e (miny X ° e (i P » ° © rime (miny ® »
1s.
Eg
Fig. 5. Subtractive Edman degradation of
angiotensin III. Chromatograms show
Y the peaks of I.8. (0.1 4 mole of norleucine),
8 - carrier (0.4 z mole of histidine) and peptide
¢ hydrolysates after each Edman degradation
(Eo-E,).
° 0

TIME (min}

20

Table 2. Amino acid composition of the Edman degradation of angiotensin III.

Edman degradation step
Amino acid - ‘
Eo E, E, E. | B | E | E
Val 1.01 0.91
Ile 0.89 0.81 0.72 0.66
Pro 0.98 0.95 0.96 0.84 0.93 0.84
Phe 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Tyr ~0.96 - 0.01 0.94 ‘
Arg 0.98
. His 0.99 1.16 0.94 0.69 1.16
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Boru< b7 57,4~ .GLC - ffkru< bS5 74 2 THWNTS5HFENDY, TEEHHE
LINIEE I n< v 275374 ~BELACLND L ORI S5TETNS,

FIREDRPF ¥ - 0 s BORKRFEOESFIL LY, ERAETH ot e 28, &
HESZETIEMBEORTF F 2B - NS5 e BFEELY, ZOHMEMRIFOIDIET &/
BTN OB SIS 72 5T 372, 1963 4E Gray 5290 33 DNP #: L 3IZRIUC, Uk b Xb
MEDT I VBEMICIBL LA a Y K (DNSCL, U XFN7 7+ 7ELLAMK=bon
VE) BRAWES VRS PR R 5B RHEARRA IR E Y, HMERE Cx10°8=)
D7 i /BEH% NE#EL ) 6 BEITREL I, LOFr v -2 P kidBRES{ANLAT
WEENTIHETH %D, 23 DNS-7 § VEROREM FXETFORERZEL T3,

bhbhbBHOFER, WHYsL ke BEED Thh, =FerHRick>TRFLEN
K7 2 B, BoliRTFRFO7  VBERERPERETICELIWVRETIHETHY, Frv
W-xFvUREHBLTE, U oVtOERPLELZVHE, BIESHEETH 3, ¥RbObH
MRV K < U0, AR OFE%®, PTH-7 & /B F VO T 328, £0=5
177 AU T o120 COFETIR1HEOE K < > MESH SEBITKT T %,

A v Y ABFHOZ R HRIZTEIR A 12
B, WO 4RI TRERET A 00, Zh H.C—CH, R
L3S o lio BN TWEIL ALY o

I I
YL AGH (BLED) O— KIS 12 [/ 4 TRU - & H>NOC éH - CO—NH - CH - CO--------

5ic, H-Gly-lle-Val-Glu-GIn-CySO;H-++- Td HeN

b, KM H L5FEADIVE L LDE B THEST —NH;
Liglzotz, COBMELTHERRT IS,

FuE Ty (Ehid T4 LB H N RECH H:C—CH; R

TLBE, BHCHBL, CayRorissy 0=¢ &H . CO—NH . H . CO
SRFFRERD, = Fw HMED Fh EHEFL \N/

BT EBEL BN B9, H

cnLiplic, =i <SR ETL s ER Fig. 6. Occurrence of pyroglutamic
D12ELTEALNS DR, [T IRRL HRK pe:ptide at amino terminal of
Bhb, DL H, RFFFPLTRNSE LB (B peptide®.
BORTRARSF L) BEVEET 5 L, 2O
TFERERY e h VB2 VvEDL S, - VX FUNRICENET AL & ¥ H 5, TOEAIZ Asp-
Gly OEIFICIR h 3¢, s-RIDREE L D7 X5 ¥ BAEN N FRICEAIR, = v 08
2IF5E a7 sHiE PTC {3 3d3, TFAMBL T s WESO D AL FFEASVTHI3 L
¥, P UBRIGET 20D, T e LD H VR F L VENTEREEREL T, *FFFEAE
WirhBET A LD EEALNS, CONVRFUIVEI LB EEEIR, YVeFF > ¥-GluCys-

Ri CH.COOH Rz

R
R: CH.CO —NH - (I)H + CO----v--o
--------- NH . ('lH - CO—NH . ([lH—COOH
Fig. 7. @, B-rearrangement on asparatic acid residue in peptide®'?®,
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Gly) O NFBBALIC b RO, BRIV EFAL O HBARATY, S{EFLEZS
b

FroAF ooy Il OEBRRERIZ, BREE IL{—HLI, Ox7F FBROBEHIE, bhb
NOBREL EBT O F v U MEBEREMEY 1 VBOFZLY =L c e XFULP, 41 2EE LD
oY L RECHL THIETTILE 5 ORBEOID ThoTz. M5PRIRALINBZ LS,
BHRERERF o TTHECHHBEINTHELL TR Y, COFERITrrot7 vy IO
RTPFRO7 § 7BEFIOFENFIHTAD L EERLTL S,

EBREREORTERD, T FeU3EE GLC KX 37 ¢ VEERPMARDR T ¢ /BEFIS
iz, YV ITRFFFRDOVWTRERL OB TED TERIHFETH Y, Thirv VY AEHD
EIR, BIZ0REREI CORBYBENRTFFO7 ¢ VHEFNMTLITICENBTE 3,

BB, FREDOEKBIDY 2l 12, LEERFKREFRLEBIHBCEHM 2L ET,

X 3
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