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B MEaROBEMTERBARIEHIENRTWAY, BE aORITIcB W\ TikEE# Trypsin
THILL TS, —HMOBBEUE~TFF (core) BHEET 72, BHIEL TRV EMLBREL KD
7B, MEIOREICE | Xk, BEEROMENZ BNE LcH LOWBITEHLO—B L LT
a B0 XD BERBRBEILEE DWTEE Lz, BIH /K a 8D core ¥kt %728 Trypsin
#H{b#, Chymotrypsin H1tx17725 Vo7 2R TOBERMABZ TR > TR, 50, KRE
HAET, Lysylendopeptidase’?? % HAWVWAZ LIc & D 1 BT a0 BICHRTE 7 F N A
DN EITRS ZENTE, LA LIDHETS core IEFLICERE WD <7 F KOS
DR LPBELREVWARLEOMELH Y, SEBOBHFEELEL TS,

Abstract

This paper describes the application of lysylendopeptidase instead of trypsin for the digestion
of a-and B-globin chains for determination of primary structure of abnormal hemoglobins.
The enzyme cleaved C-terminus of lysyl residue of urea denatured «-and B -chains producing
new core originated peptides of « Tp 12 and « Tp 13. However, some challenges for this method
still remain for raising up the recoveries of aTp 12 and « Tp 13, the value of which are low as
compared with those of other chainfragmented peptides. This method may not yet be an ideal
at present moment but superior to the old traditional way of combined succesive digestion with
trypsin and chymotrypsin.
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RENES 0 Y O—REEBTEE—RIC, 1) BIMEOER, 2) B~4, 3) aff,
BHDK R~ 4) BRICL D MKSGM, 5) HPLCIZX 37 F N,
6) 73 /MK, T3/ BEIIREDBEEE BT, BHHTIE4) OERHILOFAIEL L
THDT I 7 TF M LAEFTR 210E Trypsin DRIC LY 146D 7 3 /7 BFRHEN 4 TI07%
DFoR7F Niclihib&h, BIIREVAREL LS, —HaHTREDT I 7 = F 4Lk
X EEFTIERL, FIiZ Trypsin HILDHED core EMFIENARNEHRTF N245EL,
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ZFh 7zl ¥ gE{t, Chymotrypsin L% 1T725 Z&iIc &Y, EUDTTRTORTF K

DAEAL UM TRE L 725 (RERER) o Lo LMERBOBE T h b 48R ICR T 3 Ik

MNEETH Y, SHEMEAL VBHICARS CERNE D LWIRICO AN S - LidRr ik
Z T THBUEZ D a HOBHTEIC OV TORFFEL BET 5,

MHE LB E

1) Z7eev#EOSER  HEE LB > CTRELZER A RO/ e vERBA A Vo= l‘
(CMAI T 2)Ic &Y, affl BEEEITHEELT,

2) BEHIL: 7oy 2 mg & 500¢10 8 M REAKBKICEN» L, 37C,1 hr, BHELARLE
HEEE S, HUWTL0pld Lysylendopeptidase (1 mg/ml, 0.1 M Tris—HC] buffer(pH 8.0)
FOHAGZE ] & 500 #1 @ 0.1 M Tris—HCI buffer (pH 9.0) %/in%.,37°C,3 hr ## Lxs
LM ETR5Y% BRICLEL, RO 2 v R0 BEEELLTHRE, FEL2EET pH 3.0
29 %, RWTHEEEST 3,

3) /BRI IIICEBERTFN M BB 0 HPLCE, »H7aidEH¥0 Cosmosil
5CuP (4.6 X 250mm)% 7z, REEWKIZ, A 0.01 M ¥R (pH 3.00 2 B:80 %7+
F=1F YA 0.01 M FEEEER (oH 3.0) 2BV, RO 105 HIT ARER 100%, $H\T
BiEfiKE 050% % © 700 HERAOAR TELE BEH Lz ii#iz 1 ml/min 7% Fo,
BT 214 nm TR o7,

#& F

a D Lysylendopeptidase HALEDOHPLC &2 — v 2K 1153, BERMILORIAL
BEUTRETIEH, 37 CT/me vEAZEN SR TINASEEI/LD &, core 28
& a HDFT N TOEFIA Lysine DCKMGETYWE R, 1 2ADRTF K& LTHRIETE
2o BB ZATIbRVEE, ERIZRFAEOMRDIZ 100 C, 10 S ORLIE AT/ -
2hE, WThOBAETL aTp 12 FEH Liah o7, Trypsin 12 &% a 850D bk 5
TiX aTp 10~13 BARBEMETH Y, FALHTOHPLCTIE, aTp 7,aTp 78, aTp 2,
aTpl0,aTp14,aTpl,aTp3,aTp 12, aTp4,aTp1l,aTp 1011, aTp 6, a Tp 5,

aTp ODIEIZHEH L, aTpl2, aTp I33RE LIz L L Lysylendopeptidase % Lysine
Table 1. Enzymatic digestion

T 7.8 ‘ a Tp : Tp number of « chain
To 6 LE : Lysylendopeptidase method
™3 Tp : Trypsin method
aTp Tp L E
T To 4-5 -

3 3 2 + i
< 1-2 + -
Tp 10-11 3 + +
g To 13 Tp 12 g' ::_' :
& 4—5 — +
3 To Tl 6 + +
= 2(1p 14 7 T T
8 - +
7—8 T +
‘ 9 + +
10—11 + +
A 1 '} 1 1 1 L L 11 + —
0 20 40 60 (min) 12 — -+
13 - +
Fig.1. HPLC of urea denatured « globin chain digest with 14 + +

lysylendopeptidase
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D C R¥ifZ % I L Arginine O C K Gk GO L Table 2. Averaged recovery of some

s A . . 3 s lysylendopeptidic peptides of « chain
2NOT, SENE aTp4+5, aTp10-1123EhEh (6 specimens) in regard with Tp 6 as 1.0

1RDORTF Nelgo>THER S, £/ 6 HDF

¥JT % % # Lysylendopeptidase #{t<7F Fzm P45 /To 6 1.01 £ 0.11
A ‘ 9 /16 0.90 + 0.06

AL, 7 S/ BAFEPDRET 2L aTo13, 1000y mp 6 0.98 + 0.09

aTp 122MBD <7 F FiZH#E L THI60% ,30% & Tp12 /Tp 6 0.31 + 0.05

BVWREERLEZ(ER2), ZHIEZADORTFF  T13  [To6 0.67 + 0.08

NELZITIMER TOARWEREEBEZ BN S,
—7 BEEIZB W TS Lysylendopeptidase {H1bIZ & © & T?D Lysine D C KA Gk &
hiz(M2), Zo%H4EL Trypsin LY L R0, Arginine © C KigiZ U & gD T

T 6,7,8 To 3-4-5
T 13 To 2
Tp 15

L

(214 nm)

Tp 11-12-10

ABSORBANCE

If —
0 ' » ! m ! & * 0 Gim

Fig.2. HPLC of urea denatured B globin chain digest with lysylendopeptidase
BTp 345, BTp 11°12 Lok RTF N LAY, ThEROEMRTF FRKET S
», B- core TH% BTp 10 XM, HAWE BTp 11:12L-S-S-FHEHICL D D7H -
72 8Tp 10-11,12 & LTHHEE N/ze L L, ZOHEED a IOBHE L RABICIERD <5
YV ERHBE DI,

% £ BE~E S 8 Y ORISR

FAEIE C U TR D B I SRV D BT % m#
RUTEICH, AR 1 8 BTRRARMTH 57 L
WEEZHRE LY, 40IE, «HOBERIC X 5H D oo PR
Bhaa Lize aBiiCidnbdw 3 core LFIENS, r I 1
Trypsin CIRIEET & VA E 723 B35 5. o i
BRICH core WHAEF 345, Trypsin BEDHICT  magn I
I/ xFAMET B LICRY, BERBEATREL K Lysylendc{peptidasefﬁft MY 7"{‘/‘/‘?#{13
%, ZZTaffiTh Trypsin HLORAMEE LT 7% FAM (HPLO)
73 Ffl, BEEBEIL, AVHhT TR o
Ik BEIT, RRIC L BEA L RRADIS, VTR (B )

bEWVWEERENE NN 0T, T THREEERL L Fig.3. Flow chart for determination

of amino acid substitution
of abnormal hemoglobin
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T, Lysylendopeptidase % /2 (3), Z DOEFHE T HEHMH I TIX core ZH LT3 Z
ERTEIED oA, BB E LCREEWN 2SR LICL Y, —BEEOBERIERTYT
NTORTF VG T B ENTE L, ABERIZ4AMOREFTHEESIHEZ NS, L
PLFERENFODOTHBMDORVERNIELhZ, L LGIMERLRTF FE2EELT
HBEk, af 8TIE, BH core ELHIEND aTp 10, aTp 11, aTp 12, aTp 13 D5
HaTp 12 & aTp 13 BUDORTF FORKRE R TEP > oo THIZHEILAELICTT
BhbhTOWARWEREEZDR, ZORKNOVOEDIL, aTp 12 K& FEH 3 Cysteine D
BlEREzbhb, ZZTEFZOMEMLORMAEL LTANV IS b X ) — AT L BE
TEITE 210 LD LERTF FOREADEEITIT LA LR o7, KRICHIDORMEL L
THRFBBRIET/R o720 T5& aTp 12 OBERIT EAS 572285, aTp 5% aTp 9 124
%5 Methionine N {L&N, AL T+ FH A K, FhFAALRVIERY, EHIZEK
AR L LTTp 3T B2 E, DT F F~OBE L METE i -l

a % 1 BFEOBRABIZ L 05T 5 L 0WI KROHRIZER DR, $TXTHOXRTS
F F&F LOBCR TS 5 &0 5 BEAK D, RECIEERBROFAES hTL 3,

AWFREO—FITNEERKY: 70 Y 2 7 b BF5EE (4—307) OEBIIC XV fTRbhi,
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