BHRAS HRoz & REmaRY #RAA WL HE
WX TFRER ERREH
' - %
Hemoglobin variant Found in Koreans

Thl-Hyeob Ro, Ph.D

The Research Institute of Pharmaceutical Science

Sookmyung Women’s University

=Abstract=

One male in the former group of 2110 Korean males of the Republic of Korea Army stationed
Taegu. And two males and one female in the later group of 4590 Korean school children and uni-
versity students in Seoul and Taejuon were found to have a slow hemoglobin in addition to normal
hemoglobin é

In all four subjects the slow component migrated at a rate characteristic of the G hemoglobin.

The overall incidence of the variant in the present group of Koreans was low: 4 in 6700 or 0. 06
per cent.

It appears significant that ho insitance of hemoglobin E were found among these Korean subjects.
Hemoglobin E has been found among numerous ethnic groups of Southeast Asia and the variant
most frequently appeared in Chinese subject. .

By Urea-Starch-Gel Electrophoresis in Alkaline PH and A.I. Chernoff method was demonstrated
that another 3 cases of abnormal hemoglobin also were beta-chain variants. This was reconfirmed
by Hybridization Experiment with canine hemoglobin.

And the results of family test of 3 case of abnormal hemoglobin were heterozygous carrier.

Hemoglobin(LIF Hb 2l3. BB E)-L Fiol A &igo
2 BEE idhe AEMBES JehE —BY &
FEDEITL. HbL £FH 688, hemes) globin
22 =] glx Hb¢ B4 T heme s Hge
= o] 1928 4¢ H. Fischer o] &8l wsixl oo} BEip
5ol globin o] {LEREYy KEskell =L Bger) Aishyel %
7% 24 2 AL 19554 LUgke] Qeo)r),

globin-& T #¥H9] polypeptide B a-chain ¥ B-
chain o] ayf,8} ol HAT HEBAELRE moseH
heme & £ %&9] polypeptide o] THEY HE=e] glu}.
a-chain ¥ B-chain &) AL K4 EHY BETFY %

& wor E¥AL AREEY FER a-chan 2

f-chain & LEE EETE B wEY Azo)A
FFIEHEQL polypeptide & == BETFE w& Al
< E¥ ¥ FIEES T #59 chain g ARsms
IE% Hb #he] 2% Hb 2 7FRA ") = MBI 5.0
E5H FIEHEQ polypeptide B wh= & EEFE u-
< At IE# peptide § WEx Relnz o=
FEFERHBIY Hb & EHigo).

JFIERES] peptide MK E 7131 globin & AT
Rt HbE 2% Hbelsla olAY 4oz REae
EHHb S L] oMo =k 2io= psis
EBERQ RS R 1M & E (hemoglobinopathy) e} o
KidoN '

o] B RFEMWIY AL SRR MERE M sickle cell
anemia ¥ ARG E M thalassemia o] v}, SR MERE
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S gk BRE FRnRF vdelde —8Y Fhk
H 24 1945 PaulingDel] sl o] BB &S &
mik- HbS#lz Ee$+ RFHb L 713 Aol &
el HbS = BRE Hstd Bxme H4 B
e & BRI sickling & °|2A AAA
A "k

SRR thalassemia & BHIZE THEA & A
FRMFRERMEA] 2 BEAEE i FRLE o] =27
I &fRe]l Rtk ol shiEREY RERMY 2 +
Sle BERL EBolth

a-chains} f-chain®] —KHEEE 196148 Braunitzer?
o] 98ke] r-chain o] H&E 1962 58 Schroeder®el] 9

o 5228 geiF.od X §chain 9 HEE AY ¥

A ot &% Hbo RFH HbSel glelA 14108
2 & a-chain-& normal a?-chain 3} #&7F T3 146
M2 5 B-chain vl Normal g*-chain 3 2 ch(adsd).
B*-chain 51]"] + N-terminal 28] 644 amino acid 7F
glutmic acid 18] HbS ] 8-chain 8} A& 4] valine
o2 ukAA gl&o] Ingram®o- & ste] ghs F ok
(ahB8ui=vaD) amino acid &3¢ wF]¢le] a-chain ¥
B-chain & #RIe MmERs HELY ERETE, B8R
B, BEmBER, O, WAL, &fd REfl Z
g Fo] Yol mEakE Blisle KmRY B
e EHAA plEimeE o254 s Aoln

T Ingram &) finger printing technique® g | %
T A8 7kx FHFERS] BRoz Hbol MY WEEe
S2EER BRAN o o] WRY HEe MR BEE
Hb] R, 2 #&EY 49, Hb type o R AR
4 R, REBHY B MEle BENSHE
< Wived 2 24% Fu Yk

AF Wiel gloi4 R HbY HiE dxdad
Thailand, Burma, Cambodia 4= HbE 7} ¥&
2 Gl la hEkkEd & HbH 7L = ek
ol HbM o] wrle A¢ e el dolu B
BR) BAE o £lL-BH 2 LHAA BEF
ol Bty evlele AKBMI WEo) ek ==
A BEHbY REHEE 34 4¢ A mEd

o] o} Zh-¢ Hiigell #d € BES WEN =& BE
o Bre B % ERAR 625 Bl B/
HbS, HbC & REFET & BAKRL BELHER
o BlRY HESes RE HbS screening test 7}
O)RE BE=on Xk FEE SRARNEF_BWEWR
Br(U.8. Naval Medical Research Unit-2)8} Dr. R.Q.
Blackwell o} of RifEol BEs}sl HEFHSA=Z 4F

Hol 19664E 8 A F1k= KEmES HEA 21104
o] ¥§8+e] screening test 3+ HF 149 BE HbFHE
%% BESY BEEE L BHERAHERERI
tkste] HbG Taeguzhx &rgstel #|ESPH vl glo

It WEE BEHNOE HbG Taegud ARBE RH
3.4 Absorption Spectrum, Alkali Denaturation, Cha-
inanomaly ¥ proband 9] FEREE B BERKES
o Biste] &Pt ul gt ‘

olel {8l HbG Taegu= heterozygouto]= §-
chainanomaly 91¢] ¥& Ak % R.Q. Blackwell &}
## = HbG Taegud (LEHEES HMEYT ¥ Yok
olell k& B-chain 9] 22f1fEY glutamic acid 7}
alanine © 2 Bl &o] (af220~AR) wral )

olwl 7tz BMEA L HHo 2 § R¥ Hbo] B
e olRAo] shwglox 19634 [UFE™s) 1964 4 TE
AW {k3le] FEAERFAA a-chain R Hb
Fukuoka %@ Hb Kagoshima 7} #4&4 ¥l glvt
1968 4 yrave] ksl A-LHiS BHBEA X
8, 400 &l #i3ld screening test ¥ f5R a-chain %%
B 74, B-chain MEH 3 71E WMET v Aot

S BEE F2XRE A¢ 9 KHMES BXBE
4,590 %ol H5t] B HbS screening test ¥ R
odefl 349 REHMEEEAINA B £14
KEANA BF 140 Hstel chainanomaly & RET
o 2 #EEE @EIA 9

xEGE ¥ HE

1. Abnormal Hb &} #&H -

clotted blood ¥} hemolysate o] o 5} Smithies Ver-
tical starch gel Electrophoresis'® ¥ Blackwell #1490
vz}t oh-g ol HERstaleth

Starch gel ¢ F81= #nk75 M5 Soluble potato sta-
rch 75. 6g (Japanease starch 2: Robinson starch 1)
Tris-EDTA-borate buffer 560 ml-& ¥ A& Erlen-
myer flask of B3t 5&3HA]  EBREE Al burner ko
A EAND 7 msdtcl, B & A £ plastic
mold(32X 6. 5 cm)e] #psH-o] 4~6 M B 2 Bk
Bt

12~14 (9] slot & #1}2] gel slabel] ukEe] hemo-
Iysate ¥ 2 pl & % sloto] spotting 3}¢] 100 v. 4~7
mA.(3v/cm). 16hrs EEAKBAA L BEE w2}
£% Hb & Bl
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2. Hemolysate o] JA%!

% Hb & 7143 gl& proband &} MK L ®2) he-
parin sodium X 2] 5 283 Hesled T Epbsle plasma
+ BES FnHEE ABABWKE 58 4] plasma
protein & 23] BREQH. o] Hilks HKimBK 45ml
S0ml &] ZKigiKkel toluen 40mlE jndte EBRESS
3 2 HE —25°Cefl Fdelrt Bimpst wks o8t
4 =5 RAEY HBKE FBRESO:L

olA¢ 4°Cel A 16,000 r.pm o= 3030 st
o toluen &3} ES Wz e LR Eiel

HEHRY @#Hse FERAS JulA0RA)Y
hemolysate = $]9} & Hpko g gl

3. 2% Hb 9 chainanonaly 2| 3&F

3-1. A, I Chernoff x®

£%¥ Hb 9 chainanomaly & #Esls] 3te] AL
Cherinoff kel 319 ¢4 & miste] o183l o] B
5l

Celloll = pH 8.6, °] 2588 0.19 veronal buffer &,
HiEEY = 28% &0 KClE A-&31eh.  starch-gel &
FEE 111 40 g ¢} bydrolyzed Robinson starch ¢l pH
8.0 ¢ gel buffer 450cc& st BaAT =& 70°C
LIFeN A BEEshd A 383sle plastic mold (32X6.5
cm)el] Fof 5~6 i xS A-g-ghc)

Proband ¢] Hb o] A Take!®ikol] e} wl-E globing
cell-buffer 50 mle¢j] 2-mercaptoethanol 0. 5mlE ng:
Bkl 4g/dlE =% BB BUHAZ A 104F
starch gel slabol] apply 3te] 200v. 50mA 16 hrs 4°C
oAl BRKETC)

3-2. Urea-Starch Gel Electrophoresis(RERR
BIYBREE)

a) Urea-Starch gel 8| A%

R 36.0 g(RMIRFREE 6 M)} hydrolyzed starch
12.50g & L@ A & EBESEY 500ml e beaker 4]
Y3 TrissEDTA-borate buffer (pH 8.1) 70 ml & 2-
mercaptoethanol 0, 35 x] & Qo] 2 2825 500 mlY
A flask ol §A1 3 70°C 9] K@yl A 7458 st
o gel & ke

b) Hb 2| #isEE H apply

HbRE # 3g/dl o] ¥zl HbA; ¥ 2F Hb¥H
% 20 pl o} Tris-EDTA-borate buffer (pH 8.1) 20 4
2 RE 0mz(BREBRE 8ME sl EBEHRA

T 4°CA 3 fEstm = 15 ul & urea-starch

gel 8] Hrge¥gel]  apply gt

3-3. Hybridization Experiment(48{L%%)
Huisman 17 #3850 HbEE 3g/dl Y &
% Hb s A(R)] FRifiBk hemolysate(Hb can) £4 0.2
mlE BESL o]A g ZHetd 42 0.1 M-acetate
buffer (pH 4. 79l A 1 B %78 ohg Tris-EDTA-
borate buffer (pH 8 el 1A 2 BE #iiA=u).
Yolx] 4.8 Tris-EDTA-borate buffer (pH 8. 1)l A
vl 2 HE #HRAZ
BFiES = pH 9,09 boric acid-NaOH bufferE 3
A 15v/cm, 3mA/cm, 5hrs, 4°Cell A KEAI R}

4. REMG RE

BEHb & 7IA3 Y= proband & Rikel] = dted
EEEKRE AE Y5d LRBRHE 4o fin-
ger prick gl S8t Bzt 1] 93l HEE)

5. {LERgESR

@ Tris-Chydroxymethyl)-aminomethan: E. Merck.

@ Disodium-ethylendiaminetetraacetate.
certified A.C.S. Fisher Scientific Co.

@ Boric acid: E. Merck.

@ Robinson starch: Potato starch (U.S.P). Stock
1-453-075, Robinson Laboratory.

(3 Japanese Starch: Starch potato, Wako Co. Japan.

® Merthiolate (Thimerosal): Eli Lilly and company.

(@ Stach hydrolysed: Connaught Medical Research
Lab. Univ. of Toronto. Canada.

Ethylendiaminetetracetic acid (EDTA): E. Me-
rck.

@ 2-Mercaptoethanol: (Metheson) Coleman and
Bell, East Rutherford, New Jersey.

@ Heparin Sodium injection: U.S.P.

ERRER X 8
1. E%Hb e &

proband €] hemolysate &+ ¥B3}7] H3te] EF hem-
olysate o] ¥f3l%] Smithies vertical starch gel electro-
phoresis ¥ #E#+ Fig. 13 2ol FEE A
w2} Hb Seoul-(1), (2) & Hb Tajuon o] BtaL 4 %3t

ol o} zho] fE¥S 4,590 &l Hate EET #R 3
£ B% HbfFEE Wty
trophoresis ¥ 1% HbA o] Fwl2E slow-moving

starch-gel-elec-
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Fig.1. Starch gel electrophoretic patterns (Tris-ED-
TA-borate buffer pH 8.9) of hemolysate of
normal and proband., Migration left to right.
Amidoblack 10B stained.
(1): HbG Taegu, (2),(3): normal A,
(4): Hb Seoul-1, (5): Hb Seoul-2, (6) Hb Taejuon

hemoglobin & 7FRx Y+ BEHbEoF. H®KBHER
o BEES HLG Taegu ) st und dAdoz
HEHBEES ELE E 3cased] REHbEE 4
2 A9 e BEEE vebilz e 2o RES
Q] amino acid 8] sequence REC] HESAU WA
iR 43 HbG Taegu 9} FH{LIE slow-moving
hemoglobin Eolgtx & 4 v}

2% 2 Hb Seoul-(1)& BREN BRERK 68F 5
B4, Seoul-(DE XEBRE 1 B4 B4, Hb Taejuon
& chBBfy 1 BBEE BT

2. A% Hb 2| Chainanomaly R &

2-1. A.1. Chernoff gef] &3} chainanomaly BE#E
$£= Fig 2414 2% upe} o] E¥ 9 FFEH globin
3] @-chain-& [&fBo 2 B-chain & BRo = BEHEY
or] HbG Taegu & #] &5k BE globin ¢l Hb Seo-
ul-(1), (@) ¥ Hb Taejuon & I globin & p-chain
g Z2R2JA BEEd

2-2. Urea-starch Electrophoresiso] fst¢] pH 8.1
AN sMRFZE BEAA KA #HEe Fig 33
Zko] HbA Sl Al Al UMES band 2} BEEoE
BEIS 2{H band 71 molm HbSeoul-(1), (2 ¥
Hb Taejuon & EHEEML normal A3} 23[R R A
+ FE#HbAS prach w24 ExAd FA-tze
band 7} 9=}

Q—-1 —®

Insert

Fig. 2. Vertical starch gel electiophoresis patterns of
- identifying for chainanomaly of proband’s
hemolysate. Electrophoresis was carried out
at 10v/cm for 6 hrs. ih the cold (4'C),
migrated to both sides.
(1): HbG Taegu (2): Normal A (3): Hb

Seoul-1, (4): Hb Seoul-2 (5): Hb Taejuon

2-3. hybridization experment ¥ ¥ &£+ Fig 4
9} 2o}, HbA3 Hbean & F&E EASH pH4.79
buffer @ pH 8. 18] buffer o] & A17 BARHD A,
+Hb can hybrid)o]4 & 4 {#4) band 7} o 2L B
AL pH 8.1 buffer ol vk &E#7A17) 72 (HbA,+Hb
can control)-& HbA;s Hb caned] s F3lE 2{ES
band W} vieli} gl=t. HbA;+Hb can hybrid ]l A 4
7 48] band el 4] F-{HiE %% Hb A5} Hb cans}
—F3tE band o] .

Hb Seoul-(1), (2) ¥ Hb Taejuon 3@ =5 BEM
of A4 e BHEE VERE 2E 4ES band 5t
ik

B% Hb ¢ 5F#:&71 o1 peptide chain off £Fel
Y7 golrsl $1ske] Hbell 4] globin & 7B
ol Ao %5l AL Chernoff ghol] =l 2-mercaptoe-
thanal €& %3t barbital buffer (pH 8.6)¢ 10 zl
£ apply 3l BEIAI R o HERE EF globin 3}
T #E Bchainolzlin & - §l+= pattern o] girl

& yrea dissodiation etectrophoresis ol w2l pH 8.1
o SMRZE= B#EA7 oh-& TrissEDTA-borate buffer
(oH 8. )& AH8-3}e] urea-gel & wHEo} chainanomaly
& FERT R, 3 case BF S-chainolzla HFIF 4
Aqd =tk
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o— 1 ®

Insert

Tig.3. Urea-mercaptoethanol-triss EDTA-borate buffer
(pH 8.1) starch gel electrophoretic patterns
of Hb A, and abnormal Hb. Vertical urea gel
electrophoresis was carried out at 10v/cm for
10 hrs. in the cold (4’C). Migration to the
both sides. Amidoblack 10 B stained.

(1): HbA,, (2): Hb Seoul-1, (3): Hb Secul-2,
(4): Hb Taejuon

t}& hybridization experiment o} &3t TR
©}, Hb-& 4{E¢ polypeptide chain © 2 § tetramer
24 pH 4.5~6.59 pH 114 sl & dimer
2 s pH 3.5 LIF: 1.5 kol Hb & #k
|l Hb A1 ap?ftc2a*Bre22a 2 +28% 2} 7ol te-
‘tramer, dimer % monomer 7} HEFEREEA 3o
pHE YFol 5y TEL Afiles MREsty, ke
2 3 Zfiler FiEge dolv aftehe T
*2] tetramer & ¥t} 32

HbA3} Hb can & FEESSFS pH 479 buffer
o SEHAA Bl 2 S ot + 8t + a8 - 2a gA
+ 205 208 4284 4 205"+ 28" 0 2 fRRES] AL ©]
g Pfnsted o]¥ & monomer £& FBREAF ]
dimer & A tetramer 7} HEA. old BRIAE
tetramer 8 B 200 +284 422"+ 28 o’ "Bt +
a8y F By a8y Vil (B H A ol 2
#¢] Hb A3} Hb cam 3} 2& tetramer o] X1k a***F*
O} o232 A 2E EE  hybrid tetramer o)™ &
FHHEE &4 tF27] o &of] starch gel =& agar
geldl 4 BEHT HHA7E BEozYdH o 'fHY
@B, 8 H S IEe R £% SRR

HbG Taegu, Hb Seoul-(1), (2) Hb Taejuon 7} Hb
<an, Hb A3} Hb can. & BEA A7t BEEGAZL LR
Al A& B3 hybrid tetramer 7 BEE 7 9 AL

(2)

(2"

(3)
(3"
{4)

(4")

Insert

Fig.4. Starch gel electrophoretic patterns (Tris-ED-
TA-borate buffer. pH 8.1) of hybridization
experiments. Electrophoresis was carried out
at 15v/cm for 5 hrs. in the cold (4'C).
Amidoblack 10B stained.

(1), (1"): Hb Seoul-1, (2),(2"): Hb Seoul-2, (3),
(3"): Hb Taejuon, (4),(4): HbG Taegu

(atel]l oA 42A) HbG Taegudl Ak zfs Hb
Seoul-(1), (2) 8 Hb Taejuondl Ak A= Zxqk %
BEgr- A (0 pAAbel A A AZA)E A2 BE
fE7b o7k ee HbG Taegurt %4 #E Aow
Yol =] 3 case = KiE 2ol

LI E® chainamomaly test <l 7FX] #5582 f7a HrEdst
o] X 2 Hb Seoul-(1),(2) ¥ Hb Taejuon & &
B-Chain $# £ &lo| o},

3. FERAF BE

14 E% Hbigihge =) REmaiihB g
#iste] BER #HE 23 2ok Hb Seoul-(1) ¥
@)% EFoim 238 Hb Taejuon & FiHl= FE3
gov Afsa JdE W 3G #etel screening
test g Ul 3¢ Zuke] B Hb R AHq Bloz nel o
A fF TZN A EESL heterozygout o] vl

gell A =gk upel o] Hb Seoul-(1),(2) ¥ Hb
Taejuon %5 FAREYr, hEit U KEE 8L
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= AELE s g BR Bl gtin
';_l.

&+ heterozygout o]t}

AHEE BBA L BHAo® 3] B Hb scree
ning test, FHEHEE ¥ HBHE BEHL Y chainanom-
aly & WS ok ohesk 2 RS dglvh

1 MH& 6,700 B 449 BEHbREES B
gt o] fERel kel Bs) HALL 0.06%8) &
FHREE oo gin. _

2. WEESRAA 3 Yt EEHERS BE
Zdl A HEEA goslsle BHEE Stuags
Az,

3. HbG Taegu & B3t 3 case 8] ¥ HbE 94
B-chain SRR o] walzich,

4. HbG Taegu & 48 3 case 8] BH Hb A%
o REAERER LB 5004 EMEH heterozygout
o] whalginh.
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