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Abstract—Two males and one female in the group of 5020
Korean school children and university students in Seoul and Tae-
jon were found to have a slow hemoglobin to normal hemogl-
obin A. In all three subjects the slow component migrated at a
rate characteristic of the G hemoglobin. By wurea-starch-gel
electrophoresis in alkaline pH and Chernoff method was de-
monstrated that another 3 cases of abnormal hemoglobin also were
beta-chain variants. This was reconfirmed by hybridization exp-
eriment with canine hemoglobin. And the results of family test
of 3 cases of abnormal hemoglobin were heterozygous carrier.

Wl lelA BE Hb e 4% 45 8™ Thailand, Burma, Cambodia %= HbE 7} =
L wER Sfislel gl K = HbH 7k, == 4hJ kel = HbM ol wrb 218 de] o

#HA glom AARX RBE Hb RAHE Y= & Aol #sich

6-25BhAL-S W= HbS, HbC o RAEE " 52 BAE-bol MELHERY Bk HAe%
o7 BEE Hb2 screening test 7} YJEs) EH=gicl. HKE XE WES BEFYHT(U.S.
Naval Medical Research Unit-2)¢] Dr. R.Q. Blackwell ¢} v} B¢} 19664 8] a4 x]-&
o2 RESHES] EA 21104 cisled screening test 3 R 149 RE Hb BEES RS
o 2 BRMS Y BHERKERBRERA ¢ 3le] HbG Tarcu 2}al @r4shel #ikb2etu} gl o).

196845 FH = H|EM o w HbG Tarcu & ABEE 78834} absorption spectrum, alkali de-
naturation, chainanomaly @ proband ¢ FE %S Wt FEMKE % Isle] W4 71 v o
t}.  HbG TaEGU & heterozygot ©|#] B-chainanomaly ¢Je¢] 83l on] 2| 435led HbG TArcu

# PIRE 19755 EBHRAMEY HRRIRA Kl o) Folal Aeln] ool Bats= welch
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o LRSS |MELT vk lEwl oldl 2 shwl Bchain o] 22{7i&¢] glutamic acid 7} alanine ©
2 EMHAE G Sl wel ok

o’ 7tal BMEBAEL HHow & By Hbel gk FEL o)Al #wgd.om, 19634 |IMP e}
19645 TEM®| o3t AHEME HAho® Fhe] achain £EMel Hb rukvoka ¢} Hb
KAGOSHIMA 7} #ihsl ®} glol-& ok 1068%F WLHPe A-LiF BHES WEA B4 8400
Bl Helel MRARS RS BED v 9ol

Gl FEFRLT AL W KEIHES BAELE 502040 v shel BB Hb o) screening test & &
R, W 3019 BE Hbel #ele] chainanomaly B #ES: 8} 7 RS W& ok

B B 5 =%

A% Hb 2| #HF—Hemolysateol] ¥3-e] Smithies vertical starch gel electrophoresis® 4l
Blackwell 2% w2l o}-8x3} o] #Esick E4EKEIA Robinson starch 75. 6gdl Tris-
EDTA -borate buffer 560 ml & jnit 21 -9- Erlenmeyer flask ol Btsle] 45514 A burner ol A
FWisked A el 7k nghatel, EREAl =l 2% plastic mold (32X6. 5 cm)el] #REo] 4~6RGR
Htigket. Hemolysate #J 2 ul 5 #% slot o] spotting 8bed 100V, 4~7 mA(3V/cm), 16 hrs &
FIkThA A 7 fpihel wel B% Hb S 21Esch

Hemolysate 2] FE— S o] ] heparin sodium 2] 2] §F 28 %] Higte] T #0351 plasma
T PR FERE-S R aEKE 56 4e] plasma protein & JE4rs] BhEalth o] BeMe=
ARifER 45 mlell 90ml 2] ZEHEAKS} toluene 40 ml S Jnshe] RIR AT 20 i —25%) Stk
Zh s e St A S ES RS EEAR B OBEARrh )AL 4°%04 16,000
rpm &% 3047fH #ykske] toluene ol RS wlel o who Rl Eigtoh BB A&s)
B IEWHRA o v (A hemolysate = ¢l o} & Hikow Jsaic).

£%Hb 2| chainanomaly 2| R —Chernoff ikl °Fzke] 3% fnsle] ohSal o] #E
shglel. Celloll = pH 8.6, ©]-2#FF 0.1¢] veronal buffer ¥, BRI £ 28% ffif KCI & 4}
&3kct. Starch-gel = 111. 40 g 2] Robinson starch o] pH 8.0¢] gel buffer 450 ml & sk #
B T 70° LUTFel A BEEshd A J8BEle] plastic moldel] o] 5~68FRY kA F A}S-gich

Take'Wikel] wu} vl globin &, cell-buffer 50 ml o] 2-mercaptoethanol 0.5 ml & sk BE
of 4g/dl = 55 #ifgsle] #EIkAl7l 21 10 ul & starch gel slab ] spotting &l 200V, 50 mA,
4% A 1615H], WRKEA A 2 BEE =hzk fEeh

Urea-starch gel electrophoresis— i % 36. 0 g (it#2 IR 224 1F 6 M) 2} Robinson starch 12. 50g
2 gkl A 2 B &S] 500ml 8] beakerol]l @3 Tris-EDTA-borate buffer (pH 8.1) 70 ml
9} 2-mercaptoethanol 0.35 4l & Yol & H-HA74 500ml 8] flaskol] &) 3L, 70°9) AK#gel A
75 ko] urea-starch gel & wbEvh = Hb B & 3g/dl 9] sl HbA; 5 &% Hb
W & 20 gl Tris-EDTA -borate buffer (pH 8.1) 20 4l = JRF 30 mg(RfEE 8 M)E st
of EEWMAZIAL 4% 4 shF9k HefEatel. 2 15 4 & urea-starch gel ¢ il spotting &t
e 15 V/em, 3mA/em, 4%l A 5 w5 B 4LEkENA] 7 ot

Hybridization experiment—Huisman 7712 #3519 on] Hb % 3g/dl o] 8% Hb 3},
78¢]  hemolysate (Hb can) %4 0.2ml S RBEAT o] A-S —4ste] 49 0.1 M-acetate
buffer (pH 4.7)ell 4] 1HR] ZE#igr ©h$, Tris-EDTA -borate buffer (pH 8. 1)ol] th4] 2R &
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Figrek, vl ®l 422 Tris-EDTA -borate buffer (pH 8. 1)l A=k 211 ] Z 4T <7l o} YR =
pH 9.09] boric acid-NaOH buifer & 3 i #ilgt 2244 P4} A o

%

R

a% Hb ol M EE—Proband 3 [F¥% hemolysated] o #kef Smithies vertical starch gel
electrophoresis 8+ #% %= Fig. 13} el SR 1 B4l =tel Hb sepour—(1),(2) ¥ Hb

TAEJON o] 2L dr4igeh

o 502086 o] Elod EHE BIR, M) ARE

Hb BB 52 H#std oA starch-gel-electrophoresis )
m  E# Hb-Adl 5=} 2% slow-moving hemoglo-
bin-§ 7RI 9l= ﬁﬁ; Hb Eolc}. 3p1e] B3 Hb

se Az A0 29 BHEE vkl gloH

TEE= HbG Tarcu 9+ Hlgl slow-moving hemog- (4)

lobin S-o] t}.

n# 2 Hb spouL- (1)L WEEM BRI SR 6845
Weg . spouL—(2)% RIERF 18 A4, Hb Ta- te)

EJON & i 10HE HE ol g vh

BA#% Hb ©| Chainanomaly E8—A.L Chernoff i%

(29

®% (3)

(51

o] {3} chainanomaly HE#HFE = Fig. 2414 2+ o ®
ulel 7ol EH 2 JEIEF globin o] a-chain & Eaik
°.2, f-chain < BitEoR #ihetsl o HbG TAEGU erns (Tris-EDTA-borate buffer pH 8. 9)

(n
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Fig. 2—Vertical starch gel electrophoresis patterns
of identifying for chainanomaly of proband’s he-
molysate.

(1): HbG Ttarcu, (2): normal A, (3): Hb srouL

-1, (4): Hb seouL-2 (5): Hb TaEJON

Fig. 1-—Starch gel electrophoretic patt-

of hemolysate of normal and proband.
Amidoblack 10B stained.
(1) : Hb taecu, (2),(3): normal A,
(4 : Hb skovL-1, (5) : Hb seour-2, (6):
Hb rtaEeJoN,

u] &3] Hb szorr—-(1), (2) @ Hb TAEjON
o % globin ] B-chain ¥ v} Zpo] QA )
s ek

Urea-starch electrophoresis¢l] {k3}e] pH
8. 114 8 M IRER M A KA R
= Fig. 35} o] HbA o) glof A &= Rl &
f8¢] band o}, Bio. = BESE 2{@2] band 7+
gl o= Hb seour—(1), (2) ¥ Hb TAE_]ON 2

MR- normal Az 7o, BREM-S EH
HbA9} pr v} wlE2m A EE Al a2
3= band 7} gt}

Hybridization experiment—AElg o] #HR2
X Fig. 4%} #cl. HbA;z}k Hb can & AE &

10 m’lm
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Fig. 3—Urea-mercaptoethanol-tris-EDT A-borate (4"
buffer (pH &. 1) starch gel electrophoretic patterns
of Hb A; and abnormal Hb.
Amidoblack 10 B stained. B
(1D: HbA,, (2): Hb scouL-1, (3): Hb seouL-2, Q) T @
(4): Hb TaTION. Insert

Fig. 4—Starch gel electropharetic patterns(Tris-

L wH 4 78 A ° EDTA-borate buffer pH 2.1) of hybridization.
&% pH 4.7¢] buffere} pH 8.1¢] buffer ¢ experiments.

FEHAZL R (HbAr+Hb can hybrid)s]l 1+ Amidoblack 10B stained.
484 band 7} 917, 2 RAWE pH 819 bu- o 337 Hb seoviol @, (2: Hb seous-a,
ffer off 4 vl #7420 71 (HbA,+Hb can control)
-z HbA;5l Hb can o] #letsl 2fH2] band v} vhebu} 9lc). HbA,-+Hb can hybrid ol 4 4]
4168 band sfiell 4 2% %% HbA;3h Hb can 3} —#&he bandolel. Hb seour—(1), (2) ®
Hb tagjon (1 25 BifRiliel ~2} 2b-2 BEEEE Yeb = 2@} 4082 band 7} o)}
FERAR ABE—FIGCS RE Hb kel e} REmOITAEFE sl HHED 2
B ehgsk 2ok Hb stour (D) % (D% =5 of o] 2e], Hb tarjon & I o FEahel o
W EfEShaL 9 W% 3%6] #shel screening test & u} 14ibo] B Hb (RAr#ql Bow 1
oF QA AR FHoll A i heterozygot o] vl Hb seout (1), (2) 2 Hb raejon %5 BHRLE
B, thidde W oREBEE fER RS AL REsh BRI BRDY BiEe] flvla vk

% £

8% Hb o] chainanomaly £ #kEsly] $15te] Hbol] A globin & Zplste] o] Aa] o 5k
Chernoff #9l] w}2} 2-mercaptoethanol 2 $F-%3% barbital buffer (pH 8.6) 10 & jpsled
kEpA R o BIRZA IEH globin ¢ A s H#kat §55 Bchainolels & 4= ¢l pattern o]t}

th& urea dissociation electrophoresisol]l ¢]3led pH 8.19] § M [R322 f#EA|7) ch-& Tris.
EDTA borate buffer (pH 8. 1) & 4} 8-3}¢] urea-gel & ul-5o] chainanomaly & MezRar 2, 36
R fchain o ko HIFIE & glek

2.2 hybridization experiment ol ¢|&le] TRtk Hb -2 48] polypeptide chain ©
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= 3 tetramer 24 pH 4.5~6.59F pH 1104 fif#ste] 2 dimer 2 f#7E3h4, pH 3.5L0T
o} 1155 kol A4 Hb & @#gtch HbA1 S adfrAe=2a"f—=0a"+2849} o] tetramer, dimr
2 monomer 7} HE THRIEA glorl pHE wFe] i T Aifll o2 M ik
2 sl Fd EHe Afle® #Tslel efpfete Ak tetramer 2 Svh

HA A3 Hb can < @5 E&ste] pH 4.7 buffers] A EiiA A Btkom e aj+85+
@By ——2aABA 20 20 A 268+ 205 28 0 . RS o] Z1-E RIS ol ' &
monomer S F&E4E o] dimer & A tetramer 7b Ak o] # FKE & tetramer 2l B
= 2ah 28020+ 267" ——ag B T ady Fag By HadBynel vl (EVE HH oItk 2fdE K
#¢] Hb A;3+ Hb can 7} 7+ tetramer o] x| =} a8y 9t afrsin- A Ro] KA hybrid tetramer
o)W BBBES 4% thEs] W Zol starch gel Tl agar gelol 4 o|Z &S] BEHET R
EA 7 A, BEO R apnf) abfl afByt D by o IHe® A4 SEERth

HbG Tarcu (8MR), Hb seoun-(1), (2) Hb Taejon 3} Hb can, HbA,3 Hb can-g& ##EA
Aohsb oA B aA 024 AR HRS hybrid tetramer fr BEEIL 22 RE-X (abs} g0
] 4 47 A) HbG Tascy, #ftt Hb seour (1), (2) ¥ Hb Tapjone] A A2 u] &= 1 B
BEst Wk A (e gl Al A7l A)DES ARkl BEES &7t oFzt glvh el A HBG
raEGU 2] Aol wrh wl2=x Jnl R 3¢l ki ¢ BBHES JebAz geh ko] chain-
anomaly REFERS fAHBIE &R Hb seour (1), (2) % Hb TAEjoN BT B-chain #EH
o}k,

5 ]

BLEAS R o BREmAaRY HEAKR FARE oo BRd REmesge] @
BAS W b vhgok 2 Find Aok

1. B&Eg 502042 HWEHrh, 301 BEMOAREHAES BRI o] &R 4Kabd B3l
A F #0.06% RAEHEES FERR L gl

2. Hb spouL 1 % 2, Hb Tacjon -2 HbA ¥} = #HEE el = slow moving hemo-
globin E-o| v}

3. Hb seouL 1 B 2, Hb TAEjoN -2 B-chain #FE o]t}
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