49

HEMEARICET AHE X
BEMGED MY 7 VO & E
s MEIZKBSEEERIEIZONT

JFEMAZE &b

H&EHE - HNE X - BFER—
(RBFN594E 9 A 8 HH)

Studies on the abnormal hemoglobin [X :
An Improved Method of High Performance Liquid
Chromatography for Separation and Identification of
Tryptic Peptides of Abnormal Hemoglobin

Kazuo HIDAKA, Iwao IUCHI and Shunichi SHIMASAKI

Department of Biochemistry, Kawasaki Medical School
Kurashiki 701-01, Japan
( Received on Sept. 8, 1984 )

# 23

REMEFE (@bn. Hb) O M) 7Y VHAEW»SORERTF FOSMRREL L CEEEKY
O MEDKRE 21T R o720 ZORER, BEISFHENRTWS wBondapak Cis (Waters #, 3.9
X 300mm) D 7%b Y IZEED Cosmosil 5CisP (AL, FFHEI%11,200, 4.6X250mm) %, F7-
BRWE L CHEREMD0.01M triethylamine acetate (TEA-A, pH=6.0)% WA Z &k h TS
FRrOGMRELTHRLS 2 HEREML L7, BlL, TEA-A THESFEILL 72 Cosmosil 5
CsP 77 22 M) T ViHEWS0 g 2 ERE LIKAE S €, BHD105E TEA-A T, X\ T TEA-
A Xt L, 40% acetonitrile/ TEA-A Wil % EMABHIIZ 0 % 4 5100% % TT05HEIL S €1.0ml
/min DFETERAL L, TORR, XTFFRBEVE—2 L LTERFhOES oM LSBT,
a PORTF FoOBHIEFER (« T-7, 7-8), 2, 10, 14, 1, 3, 1-2, 11, 4, 10, lvl,
6, 5, 9THY, T/T73I /) TFMLERAEDOEFNIZ (BT-6, 7, 7-8), 15, 1, 3, 12b,
11, 14, 13, 10, 14-15, 12a, 2, 9, 5, 4 THo7zo TEA-A FHEFEEZZEL T THEERTFF
POEEICERLEDI S HK,

Bf S E TR L7 8 #HH D abn. Hb, Hb Albany-Suma (¢ <T-2-3), .Hb Ube-2 (a X T-
9), Hb J-Habana (o * T-9), Hb Handa (&> T-9 - 10), Hb Ankara (8> T-2), Hb Coushatta (g *
T-3), Hb Takamatsu (3 XT-12b-13), Hb Syracuse (B XT14) iz oFETH, FhEPhoiE
NRTF FOGHRIEIBO CEHII % LR, - T, KERMEBAHECARICRTF FOo58
FERASTRLEREL ) 2 HETH S,
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Abstract

A new improved recommendable method of high performance liquid chromatography
(HPLC) for the separation and identifcation of an aberrant peptide in the tryptic digest of
abnormal hemoglobin (Hb) was established.

As for HPLC mechanism, a Cosmosil 5CisP column (Nakarai Co., 4.6 X 250mm,
theoretical plate number of 11,200 ) instead of usual x Bondapack Cis ( Waters Co.) was
used and a volatile 0.01 M triethylamine acetate(TEA-A, pH=6.0) was selected as a pre-
ferable developer.

The procedure was as follows ; amounts of 50 g of tryptic digest of either a or 8
chain was applied onto the column which was previously equilibrated with TEA-A and the
development was follwed as 1) 10 min running with the same buffer, 2) then a linear gra-
dient running from zero to 100% in combination with TEA-A and 40% acetonitrile/ TEA-
A solution for 70 min with a flow rate of 1.0 ml/min.

The chromatogram revealed a sharply separated pattern demonstrating the elution
order of peptide No. (7, 78), 2, 10, 14, 1, 3, 1+'2, 11, 4, 10-11, 6, 5, and 9 in a chain and
(6,7,7-8),15,1, 3, 12b, 11, 14, 13, 10, 14-15, 12a, 2,9, 5 and 4 in B chain.

The detection and isolation of an aberrant peptide of all Hb variants which were re-
cently discovered in our laboratory was successfully performed by this method. They in-
cluded Hb Albany-Suma (¢ T-2+3), Hb Ube-2 (« T-9), Hb J-Habana (« T-9), Hb Handa (e
T-9:10), Hb Ankara (2 T-2), Hb G-Coushatta (3 T-3), Hb Takamatsu ( 8 T-12b-13) and
Hb Syracuse (3 T-14).

i L ® i

REMERO—RBEFRITICBVT, REHO M) 7Y VHD» SBFEORERTF F i
SHERRTAFIERT IV BOBMLEBELRET S ) A CHECEELBRETH S,

MEI NI TRERTF FOSBMFRE LT PR t V- AR Y ATSNVERTL —
Ma&kB 740 H—F) Y MEYD, FViFBRED BXUBA 4 VAR (R Akt a—2)
CE2E5H70< MEYEE2HVCVEY, WFROFETHBERTF FORE D%
EH3HULELDY, ZHIIRTF K25 OBERESNIbIIE, ELCHEFERENS,
CHOLEMEERRT 5720, BERTF FOSEEREHE L LT Octadecyl silica (ODS)
BT AL HEEREs a2 ME (HPLC) %8R, RHRERHMLAZOT, IRt
DORELRBEERET S,

AR EHE
A) MUTY VR TF R EE s TREBLZEFMEE (HbA) 0 HBIU
TIJZFNMEREL -84 (AE-B8%) $ix#hZFh b)) ST U iHbL, pH6.4TOWEMS
BEEFEHL
B) ODS# 5 & @ ¥3{t#® Cosmosil 5 CsP (4.6X250mm, FFREEH, 11,200) % Fw: 72,
C) SHTEEiE . Waters # B OHPLC systen ¥ i\ 72,
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D) 7 u~ MEBE : 0.01M triethylamine acetate (pH=6.0), TEA-A : 0.01M acetic acid
% triethylamine C pH6.0ICFAEL, 0.30mu D7 4 V¥ —TiF@L 72,

40% acetonitrile/TEA-A (pH=6.0) : 0.01M acetic acid 60m¢ & acetonitrile 40ml % {E4&
%, triethylamine T pH6.0ICFAE L 72,

E) 8 1 2mgD M) 7> Y iHEH %200 ¢ OTEA-AIZIERELO0.45m e DKZT 4 V¥ —T
FB%0ug DRBES T LIHEALL, #T721EH5HLH1.0md, min DikE, HiRT
TEA-A 2 & D FEAHFHEL T 5 %, SUEOEA %105 BIF— BB T, 2 0% TEA-A 1K L,
40% acetonitrile/TEA-A % 0 %% 5100%  TT05 R EAAMICEILEHRTF FOSEBAEL %
T olco RTF FORMIZBERE214nm TOPSLEREIC L VTR o 720 RTF FOREA
HHOHE, BHKIZ0.5mT25EL, RTF F2EUERBEFNENEDFEELIR LT

7& Of:o

15 &
EH%a${D M) T VR TF FOTERSBE O 0~ + 75 4% Fig. 1 1R L7,
IRTFRaT-TLaT-7-83Vo Ly IZEHL, £72aT-2& aT-10EBSWICE R 72
D, ZOMDONRTF FEIETH—¥—2 & LTHbRT,
L7480 a SEEED abn Hb D a $HO M) 7L Y HIE» BN BERTF FOBH
718 % KENT Fig. 1128 L7z, Bl%H, Hb Albany-Suma (@11 Lys— Asn) ®®a*XT-2-3&
a*T-1:2-30WMRTF FEZhZhafiBICH b7z, Hb Ube-2 (a 68 Asn. —Asp)”

0.D. 214

3 9 % CH3CN

/_dw

420

Fig. 1 Separation of the tryptic digest of the a * chain of normal adult hemoglobin.
The number of each peaks reveales for those of the tryptic peptides. The posi-
tions of the aberrant peptides of abnormal hemoglobins are shown by the arrows.

a. Hb Albany-Suma, b. Hb Ube-2, c. Hb J-Habana d. Hb Handa
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Fig. 2 Separation of the tryptic hydrolysate of the aminoethylated 8 # chain of nor-
mal adult hemoglobin.
The number on each peaks denotes for those of the tryptic peptides. The posi-
tions of the aberrant peptides of abnormal hemoglobins are indicated by the

arrows.

a. Hb Ankara, b. Hb Coushatta, c. Hb Takamatsu, d. Hb Syracuse

$ X 0" Hb J-Habama (a 71 Ala—Glw)® i2&b12a*T-9TH Y, ZhZhb LIz, 72
Hb Handa (@ 90 Lys—Met)” ® @ *T-9-10ixd & MBI L 7z, IE% 7% AE-B80L) 73
YOO N5 A% Fig. 2 1SR Lz AIRTFRBT-6, BT-7TBXUBT-7-812
DL o722, MOMBEORTF FRETH Y -2 LTHEHLL, 4461038
BED abnHb DL D M) 7L Vit Hh 5 OBRERTF FOHBRME %R U Fig. 2 1IIRL
720 Bl%, Hb Ankara (810 Ala—Asp)'” ® B *T- 2 i3 a 72, Hb Coushatta (522 Glu—
Ala)Y® B*T-3 12 bfzfE 2, Hb Takamatsu (2120 Lys—Gln)'? ® g XT-12b-13 it ¢ fIi@Iic,
Hb Syracase (8 143 His—Pro)! ® g *T-14 it d i ic 2 2B 7-.

% %=

ODS %% 7 237NV F Nk (Cels) 2LFMIKESEL L YA VEREMIZLAD
DT, RTF FGHED A H =X 23T F FEFEEH L OBKEMREERICEKFEL Tw5, Bl
B, T 3IBROBUKEHSIEVIT EEEM L D EIEEHTENRL DT, BET I VB
L RTF FIEEL, $HEEET IV BROSVARTF FEBBEHEN D, Z ORI abn.
Hb FER<BEHATE . BIb, FEMET I/ BHMEHET I/ BRICEHR U7 Hb Ube-2,
Hb J-Habana 3 X 0" Hb Ankara DEZRERTF FRIMASTAEELZRTFF FLh#EIEBEHL,
WIEME 7 I BEAIERmME 7 I BEICEBIR L 72 Hb Albany-Suma, Hb Handa, Hb Coushatta,
Hb Takamatsu 3 & 0" Hb Syracuse TR EREXRTF FidWTFh b HLETHEERXXTFF
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KVEBIBEHLE, £/ 0DS AT 205 =208 E LTRTF FOGFEDK/NIE
HIEF ICEELTWD, B, IM7F FIEEESBHRT 5, Z 02 EA L Hb Albany-
Sama, Hb Handa 3 & O" Hb Takamatsu D ZBHERTF Nid 7 3 / BREHIC X 2Bk BN
WZE LI FEROMEMA D D KINICERI BRI EEbRD,

T.H.J.Huisman'¥ % W.A.Schreoder 5% abn.Hb & + V) 7 ¥t ®» HPLC # 5 4 &
L T # Bondapak Cys (3.9X300mm), Altex Ultrasphere ODS (4.6 X250mm) 3 X Uf Dupont
Zorbax ODS (4.6 X250mm) % AV TV A AL NSO H T 4 XY Zffi% EE D Cosmo-
sil 5 CxP (4.6X250mm) % F\ 2724 Fig. 1 BX ¥ Fig. 2 DRRIIRTF Fizgivnwt—-r &%
D, ELRTFFRALOGES R, X7F PR 7 2L LTHERATRTH o720 L7
5id HPLC FIERW®E U CEBEER 7 » E= 7 ABERE ) VBRY ) v ABEREFAL T3
7, MRREH OBRBFIER L 2T F P ORRERIZT T, BFCHRETEL Y, £oT
NRTF PP oEERREERICEATF FOFEFHEE LS Y VIPBFOBIERIESLET
bHb, €I THRIIERMOE Y TEA-A R E L THW 2, TEA-A BEREREGT
RTF R ORI ENTRETH VBEORTF FITH LFICEN L RERCHLEHND
#of,  Fig 1OZE < Hb J-Habana ® « *T-9 o T-5 LEA DHE—Y— s L LTHS
N d o 72%, TEA-A Db Y i20.01 M triethylamine formate (pH=4.5) % A5 X
Da*T9idaThEERIIHHMLE—-Y—2E L TELIENERSL, HPLCIZ X5 TELR
8BINRERTF FROThbHEZRAZTI TZOE I RMRKBE 2y — s 20—
AE L L THW O WG R EBE»E O N,

INTF K aT7, 7-8BXUBT6, 7, 7-8 N BETELRDP-7-0T, HPLCEXHET
ELBRERTF FOREEE LTHAT A0, E5C0EEGORIILETSH S, UL
DA D 5 A%1E abn. Hb D —RIEEBIT O—BRTHHLEELRRE T T FoSHEERE
LLTHRELIBDLDOTH A,
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