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v, =2 RY vEECERELTRASEL7F FEHHLEZLOT, Zhitik=vEFY
VERBLIERFF FE, RRLTWARAWSYF RO &0, RETR, #EO=ve
YL LRRBROSTF Pt L, 73 BEFERET 5. FIDOBRET, RFFFDOT7==
NA VFAYT R~ FEFANBP TCIRER BN vy vy RERWS F v oM ERIE:
Y3, #ih Gray /& b ONc Hartley 5D 2B L7225, WTFROKISZOWT HINEL HD
B7bic, W Oh0BEREMR, b LRBEL.

Foon7 )BE, RV 7IFY—F ECBRKE (PH6.4) &7 m~ ME (RU¥ Bl
=9 1B ZAVTSKRTERTAZ LI VEE L,

R7F RO7 I ) BEFIRRET 25 2 0REEL LT, 1) RtOFE» L, i) 275 FR
BIOREER 7 3 ) BRESIRES bR ERS S b0, i) REoFEREP SR 2L 0N
HY, THHIEOVWTEEL, BREBR. LT, ¥R, SRCBRREOBRELRERICERL,
BT bR AWBIEISERCEETE, —K0 7 4 v H—7Y v b (50~400nmole) »HHHL
- R7F R, 0BEEREDCT I BESIEHRET S LR TE I, EEDZEFMAEO—K
ERE, MOBEMMEERHALT, 72 BBIEUAD NSV FF Ricslil, 20
B AERERT 20T, ZOBREORFIRENSZL I, Tl BREZERLS 5T Libh
oFre AMEIY, RFFROT I BEFIREEE LTI, HRORRICEETZILNTE, HE
LREETHBOTHIRTMEL Y 5o

Summary

In order to determine the amino acid sequence in a polypeptide chain of abnormal
hemoglobin, a deviced Edman-Dansyl method has been established after careful and
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detailed examinations of the procedure.

The specimens were the peptide (50~400nmole) eluted from a fingerprint map colorized
faintly by the ninhydrin spray, so that it might be constiute the mixture of the two
forms of a peptide, namely, with and without free ¢ NHz-terminal.

Therefore, a peptide with free @ NHa-terminal is an objective specimen in this method
although NHz-depleted form of a peptide did not show any interferences in the pro-
cessing. Our procedures were basically followed to that of Gray and Hartley in the
Edman’s PTC coupling degradation, and dansylation techniques, but the procedures
were slightly modified for conditioning of the reaction and the abbreviation of the
steps to raise up an yield and simplicity. ‘

Identification of the dansylated amino acid released from a peptide was performed
by subjecting the specimen to two dimentional developments on a polyamide sheet
in a way of electrophoresis (pH6.4) in one direction and ascending chromatography
(Benzene : Acetic Acid=9 : 1) in another rectangular direction.

Some difficulties in the sequence determination arised by i) the specifiic characters
of the reagents, ii) specific amino acid arrangement of a peptide and iii) our method-
ologycal procedures have also been discussed together with our its usage experienced.

Emphases were made on to carry out the procedures strictly following to the direction,
so that the determination of ten amino acid sequence from the N-terminal in a peptide
which was extracted from one fingerprint map might be securely possible.

It was, therefore, concluded that our modified method was very useful and recom-
mendable for the analyses of primary structure of abnormal hemoglobin because a large
peptide can be split into small peptide fragments constituting below ten amino acid
by enzyme treatments such as chymotrypsin, pepsin thermolysin and so forth.

FLoic

EHE, RICBRENER (abn Hb) 28k > oM EHBKTIZ, abn. Hb 4w, 1k
FHBEORELHEBEL, chooBEELE, BEMRTHBRNEEFTROBEEIC OV TER
THEDRYRDCLETHEH, £0 53R abn. Hb o/ vy (BAKES) O—REEK
BRLTHE 2B, abn. Hb O—REERFOREN, COEIBROWEICIAICHE
KL KEIZ D THEHLERLILS,

U LS, COEICKRIE—REBEREORELSLT UL BERCETIEL, WD
POBEKIBRERTCEERTF FEHEBL, 207 3/ BESNEHREZEICL>TRUD
TEEVBHET %,

AkiZ, BonPBORMETENEZERL > 25 & LT, Edman-Dansyl #22,37,4)
TRUBRK U Z UCHEOHEARILLDT, 2hi2 AL, BRARBREHES
BT EIT LIz,
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A-B-C-D-E---
DNS{L / \Prcn:, TFA X#%
DNS-A-B-C-D-E--- B-C-D-E-- + 7=y/47y1/7-A
HCl «ﬁ-’r' DNS 4/ \ PTCAE, TFA KW
. é)rsés-A DNS-B-C-D-E-  C-D-E- + F=y$7vs»-B
-C.DEA) chkﬁ%t / |
DNS-B
+ (C.DE)

1 : 7% Ko Edman 43 & DN S (LG O FEK

273 ) BA—BIEC LI 1T #EESE5 Edman (PTO* 8,0 L, ii) <7 F FO
NEET 3 ) BEERECKRE UEET 24 v v (DNS*2 (LD 8 L 2iay, 7T K
DT ) BEFERELTOLCELH B, THhL, BEORNSLTI/ R, A, B, C,

D, EMT 3 FEALE<TF FA-B-C-D-E%REL, £0RAERET 5 CF (K1),
FPRFPF FO—BERANT £ v YV LEIG 2 #7884, DNS-A-B-C-D-E 255, KL
<, 6N-HCl ©ch% DNS-A & B, C, D, EHUKDRL, #HEEET S DNS-A %27
0w FEETRHET 3, i, BOORTF FKo0TiE, PTCEAv 7)) vrsg (Zh
% Bdman Ki5&0 ), PTC-A-B-C-D-E %183, ik TFA*® Tl STk
MEL, T=V/FT7VY s v—AE, ABRTHhERFF F B-C-D-E K2H 7 %o il
~7F ¥ B-C-D-E i&, #0—% DNS {LRC, B0 % PTC LIS HEMT 50 HIH
POIEBAEREL, BEPORRTF FC-D-EX2BBC LIS, CORELZIAICEORT
CERE T, BRICRTFF FA-B-C-D-ED7T 3 / BREFIERET 5DTTH 5. -
T, CTTRAFEOREE LT, i) DNS (LRJEE L v v T 3/ ROFERE, i) Edman
HEICL2_7F FO PTC {LRIGICKBIL, FILOMIL L hEEZERNS T LT %o

(1) #v Y bR

A OB RIEMER LEkhE, ~EsSmE YD e, B#EL Y SV VELLL, ThE
T4 vH—=FY) VR, Ml UEBE~ETEOT I BAOEE T T FTh b, T4
bbb, =V F) vAEBFHCEELTCRAIEL T4 Y H—TF) Y=y TXOEHRT
F FAEADB®SE A Y I THOHL, $BOT LV METTEZKY =Y FYZREUVRRL
T3, 0BHBAEROTRELLERNS FY » FIETRTF FEMH L, MbKE RETER
ERTHEETE%,

*1 PTC : Phenylisothiocyanate
*2 DNS : Dansylation
*3 TFA : Trifluoroacetic acid
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Bl & X%

i) 0.25% % vzl F (DNS-CD* « 7+ b VIEHK

Lvynyal) ¥ ERK) 2.50mg 27+ b Y 1.0ml KART 5,

ii)0.1M MY = F A7 I VRETK (pH, 8.5~9.0)

0.IM MYV ZFNT I VAR, #5RABEPH » — 2 —~OBBEBAL, RBIRZERY
REDWEAAT pH 8.5~9.0 ILHBT 5,

iii) 6N-HC1

HEREER (R ZEEKT2ECHED, V7 AMURALBELAVCEAL, EHBAES
(B.P.110°C) %%Ew 5,

iv) KERFIERBR = 7 v

FERR = 7 v ERE K ESRFPHCANTROBY, BRI FVEL 20U EBERE BT
5o

C)# &

1) PMREBRE (12mmX105mm) AD<R7F FER (100~400nmole) i€, 204D+ Y =
FUTIVBRER, 20te DX vvvsa ) KT b VEREINZTERL, 7957 4 VAT
FHUTCERT 3R B7T°CRoIF30545H) RIESE5, &Y Y WERISIZEEBWICHETL,
BEOF vy vy Fik, DNS-OH*® & L < i DNS-NH,*¢ ic&{t+ 3,

2) WHER& /2o, RN RELZR IS5, BEIZ0STET T 505, FiK205< 50
B Uk, ERERHRERSICHRET 5,

3) BREzARTHILTT v RRicL, BEHIC 0.2ml @ 6N-HCl %Mz %, N,
HZAE#E Uk, BERMEL, 90°C Cl6MfMmKka#Ed %,

4) BEEEBHEL, A (60°C) ULRMBSBERE UERERHIE 5,

5) BEMCTE ) —n500e BNAT, 7YX VREBECHE LLRREEECED, BHU
BREZELUTEAIC HCl BXUKSEBRL

6) EEMIC 0.1 ml OKEMFERZFLEML, IFV—EAOTABTHEIL L B
Hd 3, Bk, BRzFLVELZMNOBRBRELCE LANS, COBEL B —HEVET,
DNS 7 3 / B3EB ~ F v EICHE S h, DNS-Cl 08144 (#) 2 1X DNS-OH, DNS-NH?)
DOREHIEKE GERERICHE) KHE 5,

HMHROKEBA - L HRRERBBRCTICRET %0

7) B UAHMRzFVBRIEDT—HICL, BFRFVKRER, ERKFAY Y ¥ VEFR
FEEIR (pH6.4) E» URERAER & T 5,

*4 DNS-CI : Dansyl chloride
*5 DNS-OH : 1-dimethylaminonaphtalene-5-sulfonic acid
*¥6 DNS-NHg : 1-dimethylaminonaphtalene-5-sulfonamide
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(II) DNS-7 2 JEEORE

DNS-7 3 / BoREZR, HARZ2ESKEE 7 o~ Mickd ZRTHICEREL, DNS-73
JBROBEEREFR U CHNEZRMOMEEET %o

A
i) ¥Y Y rEREHR (pH 6.5, EXIKEIA

Yoy CEHesun< b)), B Gk~ A) BLU H0%, BRLTIS:
4: B46ICEM LEEMT 5,

i) Z7u=tBAXNVEVEIBRERK
RARV/EVELUOKER (ki r7n< ) 285BET: 1ICERMUERT %,

Bya BA
i) BEESKERE

EREERRE (T000V, 100mA) #HAT 50 KBMIZ, HHEEEH UkBliEE
Y 5. (H2)

FYTIF- 32 Y-F

b 10—
-..C D
I 7 a: Rirsky-b d: A

(—D P 9 o e b: $5pEI(757°7) e: 7
? c: K
S ] T.]' k
B —3—1A )
— = .
®LEH
s: PHR

fi R HE AR
K2 : DNS-7 I/ BREEE

i) RYT7TIFHIRY—F

RY7 I FHFFRY—b+ TLC-G1600 (Carl Schleicher & Schiill Co) 10X20cm % 10
x10cm @ 2 Kic Il LTHEAT 519,

iil) &5 7 v 7

BE 365nm ORABRERH LS 2 D0EHERT 5,

Cy# 1%
1) By 7 Fy—F (10X10cm) DA S 1.5cm & 3.0cm OEESE(S)IC, DNS
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{LUz8R 2 ERZ 2.0mm PINOKEICBHmT 5, (M2)

2) BHRULBERMRESENTH L, v Y VEHRBEERE SKRCEET 5,

3) RYF7IFvy—t+t @ AD 2B, BCHZBEE LT IkEIEICEEL, 300V (6
mA), 10543, ®T 1000V (20~50mA), 905k EIT 5, kBT, & & &SRR
HAELTZ Ay OBBEERT 2,

4) BREMBRTERLD, BEAU->TY— P A2BROHE LASCHEIEE, ABAIZ7 2=t
FABBRBEIC DT a< b &7, BERKO BN 9cm WE LSRR M UTERT
%, COBAL, 7uov PEERCEEESRIABERG L, 28y OBBHEREHRT B &P
EI L,

5) ZIRITERMKbL -5, MOBMUTREL, £AEI v F2RHELTRAEy F DR
WNE#B5, BEELZHEL, FYyvT I/ BERET 5,

(1) Edman %((CkB3RTF | PTC {LRI&

A HE ¥

i) 5% PTC IA#K

PTC (Rt « ffk s ZRE WX 0 BRT 2 BH1E, 76.2~76.6°C/ 4mmHg O&HS% £
%, 0.06ml ¥V VY 0.95ml ZRMUCHERT %, BRNEERBEINCTRY, —EHEHERS
THIEDBIERALENXSICT %,

i) 60 Y Y VIR

)Yy (EHeso<bf) 60ml EREK 40ml Z2EMUTERT %,

i) Py 7rroEB (TFA)

TFA (FXt- 7/ BOWM) 220 $HERT %,

iv) B 7 5 v

HELIbDEMERT 5,

B) # fF o

1) MBS (12mmx120mm) KA -7 <7 F Fik (RICA-B-C-D-E&¥3) (50
~400nmole) 1T, 0.2ml D0 ) ¥ Vi, 0.15ml © 5% P T CEZEIRICMATENL,
Ne #REBEHBLOBRERL, 40°C TEOHMRIEE ¥ 5, Chickh PTC-7F FOLERIZITE
T35,

2) BWETEZEL, SRRSO CWCERUBIFEYE TE 3 1Z0RET 5,

3) HEMIC 0.5ml © TFA #nx, N F¥2AE#RE L, 45°C T30MINKRIET 50
PTC-A-B-C-D-E _7F VR, BFEET7=)V/,FT7/ )/ V-A® PTC-A &7 F F B-
C-D-Einhreh s,

4) BN 2 SHTFEE L, %EMC 0.2ml oK% MZ, Bic 1.5ml OFR T Fvi
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MATHUS RS, EbL, HR7FVBICT =Y/ FT7YY /) YERE-ABLOT 7 = =
NVFAU VT EHEORIIEYEBIT S5, BISICYOMPERIEL 3MEVEL, BT FVE
EHR<

7) MMBEOKERRTF F B-C-D-E2&Lh 5, this v flic ks NEMT 2
JEBEBHBMEPTCIICXZBT I/ BBBRERICED L, &4 2 BESHRT 5,

BRiEE BB
DNS-7 2/ #id, BSARBEICKD —RICid FEigEo 825 L5, O-DNS-Tyr,
bis-DNS-Tyr 72 S Mic, F/z, BIFGERYE LT DNS-NH: 7 5 i DNS-OH
BENENHERISCKECQOHNRZRL, O DNS-7 2/ BREDOEINRIEE TH -7z, C
LB ZHT LROBETO O K TICGEYEBES TN T 20T, DNS-7 3/ B
MBHERFOREEE LTAV I 2 EMBbh o, £1BLUN 3L, Ak 2 DNS-7

=1 BERKEE 7 v~ MEICX 5EE
DNS-7 32 /8o BEIE,

FNEFNR D50 DNS-NH, &
DNS-OH o#8E#1.0& LTH
Lo
% ) E
DNS73/® | BREKE VA
DNS.NH, 0.00 1.00
DNS.OH 1.00 0. 00
Arg —1.25 0.00
a-His —0.78 0. 00
bis-His 0.32 0. 00
a-Lys —1.88 0.00
e-Lys 0.94 0.00
Gly 1.97 0.39
Ala 2.09 0.78
Val 1.73 1.34
Leu 1.40 1.31
Pro Ser 2.90 0.10
Thr 3.20 0.22
val ey Cys+«SH 0.43 0.00
bisTyr Met 1.54 0.85
Met DNS-NH | 7 Phe 0.85 0.89
Aag © o
Peb, . - N-Tyr 0.72 0.04
Gu T TP O-Tyr N O-Tyr —0.09 0.16
Gly ‘®®/ Arg bis-T 1
@& Ser DNS'OH is-Tyr 0.24 1.16
Asp TCys /| -lys Trp 0.41 0.23
N-Tyr o-His ¢_pig Pro 3.64 1.90
+ FAAK —— 5 (— Asp 4.83 0.08
-~ Glu 4.52 0.14
3 EEDNS-7 2 /B0 kRERRAN
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I BOMEBEELR Lz, BREFOEART, k%A DNS-OH D E#E%1. 00
EL, o=t DBEAR, BEAE DNS-NH, MOEEE%1.00& LT DNS-7 3 / BBOBE A
ER LTz, B 1, AOBEHEL DNS-OH & UGSH k& S b T E52RT,

WTIhOT I/ Bb, ShOEE/NRE Y PELTHEES L, BEEL TSR TBORE
WCRBEZ I 5 T2o Tz, EBICRTF FOT 3/ BESEZRELTOGACE, N30T
BT I/ BPAKBCHEAT 20 TEL, —BIE—BEOT I/ BRTHYD, LrdT
FROT I/ BOBEBFEIFINCT I/ BANTTHE LD DEROES OT, REIKRSD
CEE ot LpL, ABUT I/ BT RTF FINTONE, BHICRT fo RIEDREEIC X
D, Bz DNS-7 3/ BAEEUADOTHEEMEE Ui, HIZ1E, R1ICHT I/ RO
L > T > DNSHEEKEZTL LT ED, DNSIAREE, *7F FONKKT 2
J 8o NH: #£240Mc s, *FF Ficaghs Tyr © OH &, His 04 £ —vIm)#,
Cys ® SH %, Lys @ e-NH: E& 3 RIEL, 2hZho DNS f#EakzE o< 327, o
5%, Im-DNS-His, S-DNS-Cys &, & ® 6N-HCI ks #Eic 58 L < DNS-OH & U
THEEE LB s sas, O-DNS-Tyr, e-DNS-Lys 3EBESRICENT 2D T, NKEHT 3
JBTHEVOICHEL, b ULOHEDERKER 51, B AA, Tyr, Lys BNARWET < /
B OEAE, bis-DNS-Tyr, bis-DNS-Lys »#Y 73 F¥—  LTHOMEICHBEIT 5D T,
YRR IC IR B 72D 5 T2,

Ft, E1th, Tyr 8LV Lys @ a-7 3/ EDOABDNS{LEniFEEk (N-Tyr, -
Lys) i3, =7 F FONKMT I /M Lys b L& Tyr ©bbv, Lird, 3 TCPTCIL
RIEAETIRTOAEACERBICHE L, i, PTC &4 Tyr @ OH %, Lys @
&NHz%uﬁAénfﬁb,%n%%miiDNsmiéé,Cﬂé@%KDNS%ﬁ%A
INY, «-NH, Bicosic DNS Ep8EA Sh, ROBIVKDBIRIEICE D PTC Kotk
Ul EEZ SN, 351, EEORTF FOT I/ BESIOREICE, BHCRIDET
BEMBEALLS ETAHOT I /VBHIETEEVIRBEDH -7, CUid, PTCIARE
MEXLREEAT, 7 F Fh BRI TELRERLSAT I/ BUERLTCE57, b
DEEDORTF FBDNSIARIBICHNCAKENEEZ SN, SRIEORT v % HERICE
HLTYWL T EMRUITH -7,

AEOHF R EOMBEAE LTE, TTRMBERLLXTF FEBMN7 4 v H -7 ) Vb
PO EINTZE D TH S, =V F YREIKIDNEKRET I/ BHBE{L, DNSI
B, PTCALEEAESG 20150, EAIRECEDIE T F FICB>TOWBE/RTH 70 T
Hbhb, BECREIRTLE >HRTF FRABECHERTECERITER L7 #-7T,
Ve RN VE T4 YH =)V FRORIICESEZEL, B RAIETENRTF ME
BLWROHL, BEO=Ee F) Y& T2 b Y TRERSCHRODTEDRTF FOERETNA, B
BT F FOWEE L5 C SO BRERD e LBLENS, TOEZHTF N
Fime LTHELTHTS, BURTF FO7 I/ BEFIREZDOD DIHHEL R SED
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-7,

WIT, KBECE >TRFF FA-B-C-D-ED7 3 / BREFZZERICE LT BE, Bk
BTD DNS-7 2 /BA, B, C, D, EQBERA—ICT 3, TRXOERLUEBIDINE
ERELDBIEBURETH B, COLHICE, FERBTHVZRAREL, DNSIEREEPT
CILRIGDOWE, B oVIKEMREL LS ETET 3 /B BER CL-Thopiidnd
135150 Bk P T CALBIGER & DN S (LR BORERIE, ZhTNig70%, 100% & &
BLBDT, FIZE5EERE, RFFFA~EFZTERET SiCiE, DNSIEIE~NT DT
RPF FORKBIR, REEORTSF FEEL0EAIL, Yo, Y, %, Y5, BDATEVS
LR MET B EMBBETH 2o BUAHIC, THETORTF FOT I/ BEFEZRET
379iCiZ, DNSILRIBIHERT 3 REBEED 7 F FEIZ, Vb5, Y47, Yo, ¥, Y4, V4,
BOAMENS XIRESEL S,

DNS~7F F@ 6N-HCl i & 5 ik #id, BHE9I°C, 16RHTHRISTH »7co 1L
TREMICEZE, T/ BOBEICIDEND S, DNS-7 I/ BOREMET Ui, L
HL, R7FF FO7 3/ BEHH DNS-Val-Val----, DNS-Val-Leu-#Z EDHITI, 13 &
A& DNS-Val Bl &9, DNS-Val-Val, DNS-Val-Leu & LTk &, HnkaiE
£M%110°C, 24KEIIC LT X 5% < DNS-Val OBESAR TS 5721010,

Gray®ick 3 &, cok5plE LT DNS-lle-Val---, DNS-Ile-Tle---FIhs#fid &N T
WADS, abn. Hb WO X3 BABIEODT, HLZERLTHIIN,

JKEARIEEER — 7 vic X 3 DNS-7 3 / Bk 4Bk ©id, «-DNS-His, «-DNS-Lys, DNS-
Cys, DNS-Arg 73 &3 DNS-OH, DNS-NH: & RIBRICHFilEDseR <, KB ICKIBHHER
HUlo 5T, CORDOT I/ BRESFZR GG, KBE ) YV VEFREEHRICE, L,
BT B BEND - 721, '

T, RTF FESELT, Asp & Asn, Glu & Gln OXBRAE TR UERD - %,
i, DNSILRBRICBIKSEEZTE SO THROETHA D, COBRA, TOKE
3% L 30, PTHREERZ B Vv— /o< MECHT B3 LI DRBINAEETH - oo

PIE, ABEEZ—KD 74 vH—7Y b (§ 400nmole ORFF F) ZOHH LT F
FBRIVEDT L /RIS ZRETICENTE, T LTCOBREZ THMETRICT S
L, EROEEMEEO—REEREICE, 73/ BEEEBAEORTF FOBATS, i
DOBERIT X BKEEHRLTENELELAD/NTF il L, KEZERT 30T, X
AR A

A, 2FF FO7 3 BRESIREEE LTREBRNESICERTS, REDHEICITE
ZB5DTHRLS B EES,

KRIAERIC BT D, WAEFROBHEEEZ L 2 ELTRET 5o
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