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6. Hb Owari (IBFEHEMMBOAEMO EXELIBHEEZETIHDOLELLNT.

1. A new hemoglobin variant, Hb Owari which was amounted 12.7—19.0% of
the whole hemoglobin, was found between the Hb F and Hb A bands by isoelectric
focusing.
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2. There were seven carriers of Hb Owari. Hematological and chemical exami-

nations of their peripheral blood were normal.

3. Instability test of Hb Owari was negative.

4. The abnormal globin chain (aX) could not be detected by cellulose acetate
electrophoresis, but the amino acid substitution of Hb Owari was deduced to be

in the a globin chain on the basis of the hemoglobin composition.

5. The aX chain was digested with trypsin and separated into two fractions,
soluble and insoluble. The fingerprint of the insoluble fraction digested further
with chymotrypsin showed an extra abnormal peptide spot. Amino acid analysis
demonstrated the substitution of Val-Met at the 121st position of the a chain.

6. Oxygen dissociation curves of Hb Owari were identical to those of normal
hemoglobin, suggesting that this new variant has normal functional properties

@ Isoelectric focusing

® Functional properties @ Neutral-neutral amino acid substi-

for oxygen.
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Table 1. Hematological data of the carriers of Hb Owari
T.Ka | H-Mi | R.Ka | M Yo \ S.Ka | T.Ya | S.Kan
M or F/age M/51 M/35 M/23 M/25 F/66 F/ M/62
HbF % 0.8 0.5 0.4 0.2 0.5 0.9 1.1
Hb A, % 2.9 2.9 2.8 2.4 2.7 2.8 2.9
Hb A, % 6.0 6.3 5.9 7.2 8.0 6.8 6.5
Abn Hb % 15.3 16.3 12.7 19.0 12.9 17.2 16.9
Instab. test (CD)] - ) - - - (CD)]
RBC x 10/l 442 449 485 483 352 449 472
Hb g/dl 14.2 15.0 14.5 14.7 10.4 13.9 14.5
Ht % 41.3 42.0 43.7 42.5 32.1 41.5 43.4
MCV fl 94 94 90 88 91 92 92
Retic % 0.7 1.2 1.4 0.3 0.9 0.8 1.5
Fe upg/dl 154 102 189 146 74 67 121
TIBC pg/dl 285 328 328 351 283 319
Hb A, HbLX Hb A, HbX Hb A
! ! N
Control Propositus
Propositus Control
a Control
Cord blood (=) 11 +
HbF Hb Axc

(=)

Fig. 1.

11
HbF Hb A

(+)

Isoelectric focusing patterns of the hemolysates on polyacrylamide gel con-
taining Ampholine (pH range 6—9) (A) or Pharmalyte (pH range 6.7—7.7) (B)
as carrier ampholytes.
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Fig. 2. Fingerprints of the enzymatic digests. A: The soluble fraction of the

tryptic digest of the a Owari chain.
insoluble fraction of the tryptic digest
spots on the map (B) are as follows:

a: 9%Val-Asp-Pro-Val-Asn-%Phe- b:

B: The chymotryptic digest of the
of the a Owari chain. The peptide

9L ys-Leu-11Leu c: 102Ser-His-Cys-

Leu-Leu-Val-Thr-1°Leu- d: 0Ala-Ala-His-Leu-Pro-Ala-Clu-1""Phe- e &
e’: 18Thr-Pro-Ala-Met(nor, Val)-1?2His- f: 1%Ala-Ser-Leu-Asp-'*Lys- f:
f418Phe- g: »Leu-Ala-Ser-Val-Ser-Thr-Val-1%6Leu- h: 3"Thr-Ser-1%Lys-

Table 2. Amino acid composition of the
peptide spots, e’ and e.

Found Theoretical
spot e’ Spot e No. al18—122
Thr 0.93 1.02 1
Pro 1.03 1.11 1
Ala 1.04 1.02 1
Val 0.0 0.0 1
His 1.01 0.97 1
Met 0.98 0.91 0

RIFFAHy PELTZ 4 v H~7V VL E
CHBbh, oy, FFRICREDORT 5 Fik
F#ED a118—122 <7 F L[AED £8 % 5~
Lizbn s FELBhA, #ic, Zo Abn Hb
13 a 121 Val-Met oE#ERTRIND B
LWwZfED Hb ¢, &k Zhy BmEDORE
BEHZIZHA T Hb Owari [« 121 (H4) Val—
Met] &MLl

B X huic Abn Hb 120\ T BARAFEER R

MHIE X R (Fig. 3, Table 3). Hb A o4&
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Hb (3B sE R 2 R b D L HER
iz,

Z 7

= o Abn Hb, Hb Owari[a 121(H4)Val—
Met], 1¥ a-7 » & v§4121% B © Val BEH
Met i BH#a X hic Zh ¥ Tk ®EFIDTL
W L\ Abn Hb ¢ &H»7-.» Hb Owari
7 3/ WERE (Val-Met) 13k 7 3 7 05
T 3 ERAD B TH D EE Fa b FH
LT\w% pH EFDOEE MA@ TOHEN
e DT Ho7ent (Fig. 1-A), pH Hif
DI\ NETE Sy (Pharmalyte pH range
6.7—7.7 {ER) DGR, ZORE SEY
BB /3 5 2 & AMESE, i Hb IO &
S b FEECT AT LD TH o7z, Th
FCRFERIR TS %< ® Abn Hb (ZIEH
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Fig. 3. Oxygen dissociation curves in 0.05M bis-Tris buffer containing 0.1M CI-

ion at 25°C.

Table 3. Oxygen binding properties of Hb
Owari (isolated from the hemolysate
of T. Ya) and Hb A.

Hb Owari Hb A

Pso(mmHg) |Pso(mmHg)
pH 7.9 3.3 3.0
pH 7.4 4.2 4.2
pH 6.9 7.0 7.3
pH 7.4-1 mM DPG 10.3 10.0
pH 7.4-1 mM IHP 40.7 34.9
Bohr eff. pH 6.9-7.9 -0.37 —0.43
DPGeff. PDPG/Pfree 2.5 2.4
IHP eff. PIHP/Pfree 9.7 8.3
Hill’s n const. (pH 7.4) 2.8 3.1

Hb * ORI mBEND D, — M HVHhD
BEWENE (FlE, tir—AT 57— ME
BERKENE) TEORELXMD 2 LILTHETH
55, Zo Hb Owari ok 5 @ Es Hif-
7e\» Abn Hb 0B & TiL, FORERIIEEE
DT H5A. % - Hb Owari i1 &€ Abn
Hb THBH7cd, PREMLEC L > TETS
BIEYR s Hb DAL BER TS Z LI R
L, L LA bERASEERE, S ZAD

Nk 5 CENOEER HEY > Hb O 4Rk -

BCERFETHD L2 B,

Hb Owari & bh b X 577 3 7 REERD
PRI EE LD TH AR, BT L
iz, MY v vEboRNERESOFE Y
IO T 4 v —TY v F BRIEE
RFF ARy FOHCKHSDERERTF FA
#y FoEbhie (Fig. 2-B). #HL CE#®RS
nie7 3 72 Met BETHTofcd, Th
HELRTF PR —FELE Met 2 3Tb D
CED, FEOMBONMCHRSDXTF FAR
y FEBEbLEbOEEZDRS.

al2l facdh s 7 3 /Bt Hb HT-EEC AL
BLTED, a9 fi—T7 A7 Fvallo—s
A& VERE @D OnckES (van der waals
BE) #L T30 HiloWE, R&xd
S al2l fro 7 3/ EE#R (Val-Met) 1 Hb
HFORREERHTER R T L 5 IsRX
KobDrELHRSL, O, Hb Owari
DR MRk thigix IEH Hb ozh & ZERA
W, E e al21 627 3 L BEA LD a 116
f27 3 /BB L - Hb O-Indonesia [Glu—
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Lys]!, Hb Ube-4 [Glu—Ala]'® <> Hb Ole-
ander[Glu—GIn]'® (@ 9 77 3 ~ EfE# Abn
Hb O#EFLNY) OBELEERTHS.
Val-Met E#: L7 Abn Hb izt Hb Olym-
pia [8 20 (B2)], Hb Kéln [B 98 (FG5)]®
£ Hb San Diego [B 109(G11)]'® 7235 b,
BT ORZEECEERENRESI LTS,
Zhb Hb oBHBAET7 3 B3 Hb HF0%
EEPHBERBTCEERBEEHLRL TW51CD
TH 5, Hb Owari DBEHIL D X 5 7
ENINZWHDEELZBRS.
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Hb Owari [« 121 (H4) Val-Met]
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bz, AP R TH T R R R
PRAREISE S - KPR AR, BAEERNA SRR
WHE - FHAMERE, BETEMSERRE £
— - BMEERCEHR L ET. R AR O 3
FEHIF S - BEBhE T X Lo RIRRFEE A AR
FPE - SFEERACRHBLE T

Teds, ARRILIIGERKERNSIEE T L7 b
HRES9—5021IZ X » TfThhic.
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