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ABSTRACT

Genetic polymorphism of transferrin (T;) subtypes in Jeju population was
studied by isoelectric focusing of human sera on polyacrylamide gels under high
voltage, and haptolobin (Hp) polymorphism in Scoul and Jeju population was
studied by polyacrylamide gel electrophoresis.

Among 946 normal samples, threec common types of transferrin, T.C1,
T,.C1—C2 and T:C2 were observed with some variants migrating slower than
TC subtypes, while among 139 paticnt (hepatitis) samples, only three common
types were found. The gene frequencies were calculated as follows; in normal
population, T,C' was 0.7220; T,C% 0.2743; T,D7o* 0.0037, and in patient
population, T,C' was 0.7194; T,C? 0.2806 respectively.

Among 160 samples in Seoul and 502 in Jeju population, three types of
haptoglobin, Fp 1-1, Hp 2-1 and Hp 22 were observed. The genc {requency
of Hp' was 0.301, Hp*, 0.696 in Scoul and in Jeju, TIp! was 0,209 and
Hp?, 0.731, respectively.

The frequencies of the genes and the polymorphic phenotypes were discussed

comparatively with the other populations.
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o o 950 mgo] Fg5o] glonl, EaakS oF 77,000 A o]t (Putnam, 1975).
Kuehnlz} Spielmann (1978), Thymann (1978)-2- Z=# A A~ % vl o & Transferrin

C (TLC) subtype?- TfC1 TC2 @ TC1—C29 3&F =z Lty s, o559 FAL T,(1
3 TpC2o F §-A Aol ¢ sle] Hulxlchz w3l el KirchE (1962)2 T(C subtypes

EE} A 7] of % Alef] A 0] Ew ) g Transferin® W A3 2714 Transferrin D (T{D)
2 RzE) o, Giblett (1969) 9} Wang%s (1966, 1967)& T.C3 v} ol FA o ol 4
27} wlZ Transferring WA sle] TBR #wdslgdch. Rao 5 (1979)-¢ T;Dchinag A
8tar o] Transferrin® 2ol A 8A A e}z st o). w3 Kuepperse} Harpel (1980)
- TiC subtypese] faAulws ofef elipAl el 4] 2abslaz 2 Aol L BaehiA T,C
FAAE BARAAZ FASG

Haptoglobin-&- a,-globulinel] <3} & 2 F 21l A 3 glycoproteine] th, Smithies (1955)+
A A A1 EE & o] gsho] Abatel Aol Al A4l 3%4+2] Haptoglobing, Hpl-1,
Hp2-1 2 Hp2-2% ‘%74 st = F faalwe]l Hpzaldel z4hql7ol 4] Haptoglobin
FA o Hplsh Hp? 531 7o) ¢5be] o] Zo] xctz ® ¥ lcl (Smithiess) Walker, 1955,
1956). Connell % (1962) Smithies 5 (1962, 1966)-% Hpl-18¢] 2% 42| a-chaino 2 o]
Foj A AAz Hpt 44 HpiSsh HpFP elslojo} heha x4 53 ek,

Kirk (1968) 2} Gilblett (1969)-%- Haptoglobing] A A =7} ol F A e} wal o] &
vhebv] A A ebfaie] EAQlAb R ®omgl s, Smithies§ (1962) ¢ Hp® 479 7192 A=
o olehe dAs AAG vk och Aye Fskeld Hp w7 tﬂtk— 0. 23~0. 290}

rﬁ

43} Ryukyu = ulo] 4] 7}4 %7 0,328} 22§ e} (Omoto, 1975). §Fal Al who]
98k o173 Shim3} Bearn (1964)o] 9]&] #¥x w} ¢

L adgE gl A A4 25 usle dTFY 03121 2 Transferrinz} Haptoglobin
9l E‘W Lzo} 7 $ARA 15 FAs T e AFASst vand stz Ay

ERTE

1. Transferrin
Transferrinol] 3@k ol &= A Fx ] glel 4] 9469 2] 71743 Absta) 13999} 7h4d ZhAbol A
Qe WRe AGA L Agstgor], —20°C olshi A% YELAAUA 4Gk TC
subtyping-& LKBA}o] 4] 213} vl (LKB Application Note 75) 3} Kueppers% (1980) 9]
732

AEAE WS of gk A she] o] &gt
ubZzoA 2 3 7 go] sucrosed 19.5 mle] 3o 23 Al# 4] 29.19% acrylamide-g-o¥ 4 ml
#} 0.9% N,N’-methylene bisacrylamideal 4 mle] &galo] &olct. =] 0.9 mle] pH

4~63 0.6 ml pH 5~82] ampholine (LKB) =} ;5_‘_5&‘3}9}\1:} NNN’N’-tetramethylethylene
diamine (Eastman) 0.01 ml-3- 7}3} & deaeration] 7] 32 1952] ammonium persulfate 1.0 ml
& 7}sts AL gel chambero] X9lt}, AHAAd% = —% 1, 000~1, 200 volte] 4] 90%-7+
prerunning4| 7] 2 A| 2% sample piece® applystgich. SRR G5 347 A7 oH
e AGeE AUE A& AAY st 1°Co Y AS5E AL =342

2

5 dA st ot (Fig. 1).

3 %ol By F AL Coomassie brilliant blue (Sigma)
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Fig. 1. Transferrin phenotypeg by isoelectric focusing. Anode is at the top.
1, 2, 3, 45 Cl1-Dyeju: 5; C1-C2: 6, 7; C2: 8; C1-C2: 9; C1-Dyeju.
2. Haptoglobin
Agakel A 46093 AFEA A 5029, & 96299 AT Abaol
—20°Colsfel matelgletzl AEE AHgHeh
Polyacrylamide slab gel-> Peacokk’s 2+& o o 2 w1Eo] A& ch 5L 200 voltel] A
30%-%5¢t prerunningA 7l ¥ 15419 A 85 Yook A€ 2RI 54, A 504,
crystal sucrose 4=2k& ¥ 3ato] thE¢lch. Prerunning § 200 voltol 4 ©hA] 3.54 7 A%
A7l AL benzidineo & oI A sle} phenotypese Astgct (Fig. 2).
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Fig. 2. Haptoglobin phenotypes by acrylamide gel electrophoresis.
Anode is at the top.
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Transferrin C subtypes2 T:CI, T:C1-C2 2 TC22] 33 3} Transferrin D s o]l o] wtA
ok A FAcke] 94604 TC13 2 4819 (50.85%), TC1-C27F 3999 (42.18%),
T2 599 (6.249%)°) ¢l o, Wol8al T, ClDy e 57 (0.53%) T«C2Dyu= 29 (0.21%)
o2 viEbykeh.

@y el @k 1399 F T8 2 689 (48.92%) TL1—C2& 649 (46.04%), TC27t
7% (5.04%)°1 vt 7Hd @A = TD ol Fo] vhebvbz] ¢fghet.

Transferring] §H = vz A7 Aol A T, 0.7220, T,C% 0.2743°) % o0 ¥
o]l & T,D*= 0.0037°] %A+t

3 7hd A} A ol A= TrClol 0.7194, T,C*E 0.28062.2 AL&= o,

F A ku
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Table 1. Transferrin subtypes and gene frequencies in Jeju population

~~__ Phenotype
C2 C1C2 Ci1Djeju  C2Djeju = Total  Gene frequency
Population "~

Obs. 481 59 399 5 2 Ct=0.7220

Normal (50.85) (6.24) (42.18)  (0.53) (0.2 946 C?=0.2743
Exp. 493 71 375 5 2 DYeiv=(. 0037

X?=4.0361, 0.50>p>0.20

Obs. 68 7 94 C1=0.7194
Patient (48.92) (5.04) (46.04) 139 C2=0.2806
Exp. 72 11 56 X?%=2.8196, 0.20>p>0.05
Obs. 549 66 463 5 2 C1=0.7217
Total (50.60) (6.80) (42.67)  (0.46) (0.18) 1,085 C=(.2751
Exp. 565 82 431 5 2 DJeiv=(), 0032

X?=5.951, 0.50>p>>0.10

1) Not significant difference between ncrmal and patient populations (X?=6.692, 0.50>p>0.10).
23 Good agreement with Hardy-Weinberg equilibrium in each populaticn.
3) Percent in parentheses.

Table 2. Haptoglobin phenotypes and gene frequencies in Seoul and Jeju population

Population Phenot}iI)‘t-e 1-1 2-1 2-2 Total Gene frequency
Seoul 51 178 231 160 Hpl=0. 304
(11.09) (38.69) (50.22) Hp?=0. 696
Jeju 41 188 273 502 Hp'=0. 269
(8.17) (37.45) (54. 38) Hp?=0.731
Total 92 366 504 962 Hp'=0. 286
(9.56) (38.05) (52.39) Hp*=0.714

1) Not significant difference between the two populations (X2=2.957, p>0.2).
2) Good agreement with Hardy-Weinberg equilibrium in both populations.
3) Percent in parentheses.

o] 5497 (50°60%), TL€2E 667 (6.08%), T:.C1-C2¥= 4634 (42.67%), Ti(C1-Dj.ju 55
(0.46%), T«2-Dyeju 27 (0.18%)°] 5+, FAA W= T,Clo] 0.7217, T,C*= 0.2751
ez T,D/**= 0.00320] %

Haptoglobine] 7+ A&Awtel A 460% & =43 A=z Hpl-13o] 517 (11.09%),
Hp2-12 178% (38.70%), Hp2-2& 2317 (50.22%)ol9 ow, A F4 gtol A& 5024 713
dl Hpl-18eo] 419 (8.17%), Hp2-1o] 1887 (37.45%), Hp2-2%& 2737 (54.38%)°o =
vebyteh v of TRk Apolel fold A A folwt Ae dd & g (X=
2.957, p>0.2). F AH=tel AdH o ¥ 2% Hardy-Weinberg ® &lo] o x)3}¢d )
(Table 2).

AR 5= A2 kol A Hpl=0.304, Hp?=0.6960] 9 52, =) 3 chojl 4 Hpl=0. 269,
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Hp?=(), 7319— vebith o] FAl Abelol] fod ol gl WE FAG ARE &
gretel & 962% 71-&dl Hpl1-19 -2 929 (9.56%), Hp2-1, 3667 (38.05%), Hp2-2:=
5017 (52.39%)°lclvh. zels FA A wxE Hp'=0.2863 Hp?=0.714: A% giet
(Table 2).
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Transferrin C1 band+ 7] % 4lo] 4] anode 2o 2 o] %57} oz} wl2 3 Tranaferrin
C2 bandi 4ol 4 02 oF7 1214 cathodeZol $179v (Fig.1). «heba] T,C1-C2a) o
% 71¢) bands} RAsle] 41 Fadd 4 olrh.

Kuekhnls} Spielmann (1978), Thymann (1978)- pH 3.5~9.52] A1 S 524 = 17} 5
oz TLl, TC1-C2 ¢ TC22] 37} common subtypesd Fi-dlon], T.Cl3 < =
T:C1st TC33 o )8t} (Kuehnls} Spielmann, 1979). of wjeo] T(C3 band:= T.Cl
s TC2 band Afole] vhepsdel, zel} & Aol 4] TC3 bandi 375+ sboeh.

Transferrin D o] & Australian®] Aboriginss} Negroof] 4] -2 WA s o=y TC
subtypes®r} o] § =7} :=2ch, = & TD wol®e TDo, TCl, TD2 ¥ T,Dchina
(TDehi) 5o »xs e} (Kirch% 1962). =3 T.C subtypes ®t}% o] x5 7} w2 T(B
deol Wolx ¥ms9lc} (Gilblett, 1969; Wangs} Sutton 1965; Wang = 1966, 1967).

Rao% (1979)& TDchi% -39 Z:g] EAFAA sty on], Kirk%E (1978)8 Fok
dolAlE TeDechizl 493 2 Wxz ZA & Aolotz #v}. ==z TDI1s} T;Dchiz2]
TAAEL Aol By TDchloﬂ &) hlstldlneO] arginine® & X 3% 7 Wololi] ZAAA
719573l 4 2 o] F %+ TiDchizt TD1xr} ok7}k anodeFio] 9] # 5}t T 7} 5]
A bz 23y (Kirk 1964).

Kirks (1978)& dFql 487 o) 4] T:Dchial Ao 7 wli= band% T bando} hetero A
B2 Zbe 6% bl YTl A x TDwold ol heteros) 4] 7ol & WA ka0 W
°] band% TiDrpt shivk. 24 AA7bx] TiDehist @&t Fwe Fotm o7 o &
of AAEE FgAe 2 TDendt o] &8¢ B¢l oA otow Folste WIS oA
ol tt.

AFADAA 92 TC subtypese] Ashe epalast wlmspd T,Cle) fa4 wEi
0.7217% w4 skeh. % U.S. White9} Black-2- 0, 8029} 0.8430] ¢l ©.v] (Kuepperse] Harpel,
1980), <+l 0.7995~0.8195 (Kuehnls, 1978), Belgium 4] 5} 0.762 (Hoste, 1979) o]
3, w3gl AHubel e 398 0.7787, A elL- 0,735 o] 9l t} (Parker$} Bearn, 1961).

Beckmani (1980) 2 T,C? 44 Wl=E diel (0.26), 3 (0.20) 02 744 ot
Z 2ugov, dh=ele] WiEE 0.2751% 7bF EQich ol e m E o T,C? vyl g%
AALE AA8] QL g FAAekol A G4 Eohm % 4 ek AAe Angew 9
BAE & dilAL T,C0 449 7192 ofnpx Mongoloid populationd] 7135412 =t}

Haptoglobin®] common types2 Hp1-1, Hp2-1 @ Hp2-2019 o] & t}& o] L 2= 7 cho]
wet Wolsh Aotk A& AFA A AAA G wEel vha AolE Qo EA
Hoez Fo3 2olw ol glet (X2=2.957, p>0.2). @3qle] Hp! 447 Wss AL

_[L}
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AFA kel A Zb2 0.3049F 0.2694 3L FAlwke] A8 5 8 A9 Hp'o vyl s 0.2860] o
2 AA2A gEA S 2o Hp‘e] 1] £ Ecuador®] Colorado Indianef] 4] 0.89¢]
™ India®] Trulesol] #A13= 0.07& 717 uivl (Kirk, 1968; Giblett, 1969). Africa 7] glkol] 4|
Hp' 91 3= Congoof| 4| 0.77, Nigeriao] 2] 0.760]19t} (Kirk, 1968; Giblett, 1969). Shimz}
Bearn (1964)2 a3l stol 4] Hp! $A A4 Wl=7} 0.32, FFA G2 0,348 2ogvh, 2
A1 AR el 4] @& Hp'l Al 5 o= A9 QXsted AT dsEs 479 27t
it Omoto (1975)9] m.3e] osbal o 24 whel 4] Hpl§4 4k Wl 0.23~0. 29¢] o},
A71A FF, FF 2 dEAwY Hp'gAax 1=5% washyd F5—3F 9 uzwe
THE ol e 4 4 gk o] A2 Lee (1975)7F ¥a1gt

BEA FE, T, QLT AA sl clined G4 Febt vl ga) AA .

}  Acatalasemia®] -§7 =}

X 2

=@l 3 stoll 4] Transferrin C subtypess) Haptoglobin polymorphisme] 2-3% @ 8.3 =
of g & dFelA 4-& AAE et 3

AFA o] A s Transferrm C subtypest— =72 TLl, TfC‘> W TiC1-C23 o] 9] =4
TC13 TC1-C23 o] 5199} 42%32 1epdon], $A4 dxx T,C, T,C* 2 T,Dis}
ZhzE 0.7220, 0.2743 2 0.00370] &) s Q=

Haptoglobin®] 317} 2wl x3 A1¢A chol 4] 4G0%, A1 F4 sto] 4] 50295 o) 4 o F7
gk A=} A& kel Al Hp'=0.304, Hp*=0.6960] 9152, A 5-7 wkol 213> 0.2699} 0.7310]

ov] T AlRpatelo] WE Aol fo5A 2giel.
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