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Abstract

Apo E polymorphism(e2, €3, e4) was among the first reported genetic polymorphism that explained
part of the normal variation in plasma cholesterol concentrations. Among 62 normolipidemic healthy
females, aged 19 up to 22 years, the relative frequencies of E3/3 was 0.806(n=50), E3/2 was 0.081(n=5),
E3/4 allele was 0.113(n=7), and no E2/2, E2/4 and E4/4 were found. Based on the five samples of E2
allele, five subjects were randomly selected by E3 and E4 groups for the study of effects of apo E
polymorphism on the distribution of serum lipid and amino acids profiles. No differences in the anthro-
pometric data among apo E isomers were found, otherwise the pulsation was higher in E4 than that
in the others. There were no differences in plasma total HDL-, HDL3—, HDL, & LDL cholesterol, and
apo A-I concentrations. However, phenotype means significantly rank E2>E3>E4 allele in average
TG levels(p=0.014), and rank E4>E3>E2 in total cholesterol levels(p=0.011). Atherogenic index{(AI)
such as B-lipoproteins was significantly increased in E2 & E4 than that in E3(p=0.045). Subjects
with E3/2 allele had significantly higher concentrations of glutamine, phosphoserine and taurine,
while subjects with E3/4 allele showed significantly lower concentrations of arginine and d—am-
inobutyrate and elevated level of phosphoserine in plasma com—pared to those of E3/3 allele. Higher
level of plasma taurine in subjects with E3/2 or E3/4 allele appears to be related to the elevated level
of plasma total- and LDL-cholesterol concentrations compared to those of E3/3 allele.
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AN =2 Apo E43 & arginine®}, E23 -2 cysteinee] 1129}

Apo Ex= A &b2 <] chylomicron, chylomicron rem-
nants, very low density lipoprotein(VLDL), high den-
sity lipoproteinl(HDL;) %< HDLc®] T4 2424
LDL =842} apo E 48 A (LDL receptor—related pro~-
tein, LRP) =%2}2] A& vl )gcH1,2). Apo E +4
2t2] ©+3 A (polymorphism)-Z 29970 ¢] o}v] x4t 2 112
W 1580 o] o 2pe] 2 2l & o] E2, E3, E4&
vRrlol |0} East E2¢) wo] 3e mA@Ze] 47 4
Qo2 odeigo sy ey Agate] o) ey
A2 9let.
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<7124 apo E #3412 & o83}
o] A xEy vH356). 53], T v|ut=
A °] type III 22#] 3 Z(dysbeta lipoproteinemia)

ghohe AF=do] WaEHE A apo E F-34H9
o]agyjr A whe] AbzaA o BAlo] 22 g 7 g
t}(6,7).

Aol felolvliAl ghek A & Fejolr it
pool®] o 1% A =] Agkolx|ut AJAbele] 74 $- T8
Al @A fre]otr] oAl (plasma amino acid : PAA) 5%
AR Y 2 FEHE S #Hd el o
A EE A Fa 9l o, thakgt £79] L R-Fol
RAME frALel el & Ho)w 9lTh(89). dubd o=
PAASEE Ao] 4ol ofa] 3 apg Wi Ao
27 gl L & o}v]iate] Ew I AALE
A = Frd o A7 ofrleAl ot Gkl A
23] 3} I BA olw]i4to] A gzl Alo]E A
AAE A A E 879 B4 ojn|ite] FE7 A
5= A= g Jepdch(10). whabA szl Al Ee) 24
B7bshe =72 PAA HRlo] AH3-H 7| = g} 604
oo} 27] A7) o5 Holt 5(11)7 Whiteheadst
Dean(12)- kwashiorkore} 22 SAI1%F shifalod o 2
A A Aol B A 33t 7 %ol BlE A9 valine,
leucine, threonine, isoleucine, tryptophan ¥ arginine
5} ke Ppoln Al g = 3] A= " se-
rine, proline, glycine 2 histidine¥} 22 B olu] e
AHe) R 239 FU18te E4 A PAAE v
<+ B ugknl glc) o 9ol AAAA olv] Al A 3
(13 233t 94 434 8(14), 72 FA15), &
(16) @ 2JAH(17)°] Y& 7% PAA A=l 2] EA =
Q) ¥iglyt 2o = 3, wheba PAAE o3’ AH o Al
thol] o] 4-57]% ghr}.

HZ dzie] AFATo o shAQl T 22 B F
/H E}Bﬂzl e} :ﬂ._r. l:]-ﬂ_l]z] o]] H] “ B:!;g- igﬂ/’xgﬂ% g
E Fole A gled, of9) 2 AiAelY] 5 F
AavE ASENE T2 A v 2E = d 5
Hid 2] ofwlae At 2] o] zpe]el ] alE A el wha Al
vl olth(18-21). X ZH| 2w E Tl s vIx
E oful Al %J%E Askr] sk 2 Fot o &
TFEo] A “BQ H]- gler 1 73} lysine, methionine>}
leucine 52 ¥ ZHAHE 58 AsA7= A5
7F & bt L(20,21), arginine(22), glycine(23), cystine
3 taurine(23-26)2 A FH2HE F=E GFE
AL gl wE A
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o9} o] A4 -2 uFH2EHE Aol & 433
AR EFME 5 Fe 2 ES Y5E ol
o] AT ohedatA AlmE ot 2 7)Aol ek A
= B9 shA] ook weba £ el ol A= apo E 32k
th3 A o] wol o] At Alel] u] X of 3ol B3} 3
AR 7| A AR T EFN A EY F) o L v
A& o}e] At apo E9Fe] HHA A& vhE| wA} gl

XHE ol
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AA ASel $3 AL 1 5"3'?7.%“394 7h£9, 99
}7] B-42f ¥4, &
& 55 28] 62 2 A& HF AR &
At &, apo E 5342 8 E4E v]x2 el
ol E29} E4 allele®] Ao Wl =57} A 7] wff £ apo
E3 allele A7} 45 E29} 49} 5 U3t 2 Fat9 2
ZAstg e} QA AA S anthropometry B 0.2 A
F(wt), 71(ht), AHA4BMD, F2]-dFolE4 ¥l &
(WHR), 3l=]-tHd &4 v]-&(WTR) ¥ dt= Hubs
Zxstget, A4 AR EA o8 caliper®t bio-
electric impedence assay(BIA) HHH-S- o] £3}¢] 9 fat,
% LBM #4285 ¥ 3 7 Estqich o Ashst 3
A} 2= total-, HDL-, & LDL-cholesterol, A3 A4},
apo B-100, apo A-1, B-lipoproteins, apo E 3=} t}3
A3 fFelolvleat A& A5kt

Anthropometry (XMZAX|4= &) U M X[2H(% fat)
ME

QAA Y AZELE 7], F5-A, /M=, A=, 3
29, = =4, ol =dE 54 ste] BMIBMI=
(Wt/Ht%)*10"), WHR(waist to hip ratio), WTR(waist
to thigh ratio) veb i}, I 2] F 9] &322 obesity
skinfold thickness®¥ (ST method) 2. 24 U3t &
@217} Langer caliper® AH-3}9] triceps# subscapular
£ 29 oA AT FIEAE A % fat- L3}
A7 2% o) 5= 714 A ov, v]ukQlof Al = A 3t
BIAH (Bioelectrical Impedence Assay)2S- ¢] &3}
(27). % fatell 9Jst v]3FA]-2 Huenemmann®} Buskirk
2] @A Foll whet 25% o] 4Fal AR Teh(28). Total
fat-2 A F2] %fato 2 FHAksta A FolA total fard
A} 2] 3l LBM(ean body mass)E 3% A3l . TBW
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(total body water)E LBM<] 73%2 Al4kstsd ol

HE AEsTEH

gHe 1247k FEAENE AL F 10ml A
At sEubdor AL B A
B2 -70°Col B@sted gEehyal 248 T &
Ao Wxuasta] ok AlAdsHA Agstdch & F
#H 28 E3 FA A 8-S Sigma Co.2} total cholesterol
(TC) Kkits(#334)9} triglycerol(TG) kits(#339)& ©]-%
slo] A w08 B4 vH29,30). & HDL cholesterol
£ dextran sulfate-Mg# A 2.2 VLDL¥} LDL& &
A7) 51 AFZ2] HDL ®-E-ol| 4] cholesterolS &AW
o7 2A38e}(31). LDL cholesterol-2 Friedewald -3
Alg Ag-ste] AAbatATH32). Apo A-13} B-100=
radial immunodiffusion assay(RIA) kits(Tago, Bur-
lington, CA)E o] 438t} B3t 4743 A4
(AL atherogenic index) 2+ (TC-HDL)/HDL, HDLy/
HDLs, apo B/A, B-lipoproteing- ©]-4-3}sic}. 8-Lipopro-
teins& A AW o] 2%} National Chemicals kits(#15110,
Japan)®} standards(B-lipoproteins 900mg/dl)-& ¢1-4-
sled Fakw 505nmellA] &3 skt

Apo E ®TXS| CiEH 24

Apo E 531 #}-2] t}3 42 isoelectric focusing(IEF)
7]’\ 2 o]-&-sled BAlatgivh B ool A= ui
a] 2 Pittsburgh 13t Dr. Kamboh®} Dr. Ferrell
of o)k whul-g Al 2ol BA 7 A Th(E3,
34). o] vl o o oo} Ao} AL o] &g 4 9\1
a2 AAYHAE 7ebsied Az w389 £ 9l 7]Eo]
t}. 5% PAGE-3M urea gel & H&¢] IEF gel 2 A}-8-3}
2 1000volts, 150mA°lA] 208 “F< prefocusingdt of
+ 59 3 Algrh A4 A paperg AT F
o2 gAAF & 1500V, 150 mA, 10 W Z73 oA 308
5 0 1 X7t 7}ek gel& A2 (run)3t$d ot [EF gel& ni-
trocellulose membraine®) transferAl %1 ¥ immuno-
blotting3}te] #A4-8- boric acid®} fast blue BBE ©]-4
shodch E2/3, E2/2, E3/3, E3/4, E4/4, E4/2, 63 €] ph-
enotypesoll H&F %53 A (standard)- Pittsburgh ©}
o gy v gAHE o] &3drt

Fejoppojctt =z £

B3 feloprl it 38 A3 98 1.5mi tube
o A1 & 100ulE 33}, ImM norleucine, 2013} 10%
sulfosalylic acid &% 25115 #H7}8led mixingdt ¥

LCAA 1417F -2k A3kl 12 ,000x gl Al 5#7L
QAR sto] DAl g A AR F AFSAS AT
tubeell &7]3, obrl At Fx B 0.2um filter
(Gelman aerodisc LC PVDF) & o] #}3}4ic}. o} =] Ak
2ol B8 jon- exchange chromatographyll $12
3} o)) A} A & 4] 7] (Biochrom 20, Phamacia Bi-
otech, Cambridge, England)& A-8-3}e] A A)3lgich
(35). 0] E-AF 2. 2 & lithium citrate buffer& 5= pH
Z dAH o2 &8st A28l tH0.20M, pH 2.80
: 0.30M, pH 3.00 ; 0.50M, pH 3.15 ; 0.90M, pH 3.50
; 1.66M, pH 3.55). Lithium high performance ion-
exchange column 2.2 %-€] 7t 8] o}l e4bS H-2] A
& pinhydrin®} 9--8-A1A 570nme}t 440nmel A &
2 24359} Column® 2%+ 47°C, o] 54+
&9 045mi/ming Al on ofv| Ak} 2
225 3 column®] A3 2 regenerationd 71 A t}
& A8t FAE A = & 15280] 285U &
‘Q A Zell g WHEEA 9] ¢ A B%v e e
o internal standard(norleucine)E A& 24 Al
B A BA A oA A= = A5 BA3L
Ak

°—¥~=i°o¥%rﬁ

A} al &k
TAL CHAERES| £
BT

ZAPHAIAES] P A EEE 224124 %
JFAAH AFL 27} 161.01+559cm, 53.9416.19
kg A g9l od kA Abske] HFAA 159.5cm, A%
525kg# A 2] v &g $F0|ItH3E6). Apo E A
o] t}ai A o] At ¥l x4 3/37} 0.806, E3/27} 0.087,
E3/47} 0.1130] 31 E2/2, E4/4, E2/43 & vtelh}=] ¢ksk
o} dubd el AT A F A 60% o] de] E3/30] 3
1~29%%= E2/201 ] 2~5%7} E4/4, v}v 2| = E4/3, E4/
2, E3/2 heterozygotesd o] &=l H &4, 33l A4 o
Ao A Bxx 2 A oA dspoh T T2
o 22l 59] E3isoform®} At ¥l =471 0.829} 0.852
Aele] 0798 ) folx o g =8 Uy, E2 allele
Z39)ol A 0.064% G eg o HEL By}
(2,3) &S Ao 2 jF AT MR 2/29) 4/47} 4
nﬁa o2 3e AL F3) dRrelF e Az o)

S SAES o = 9lth15) olE A AlE CVD
93 8o &L b o g X Apsls S48 o
& A} &, Helsinki Study oA 2} 7o) gzl ol
A= A2l itk B4 allele”} 50% 7HaF =4 el

9! apo E phenotypes2| &H
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o, CVD 91§ &-8o] d&at Sl nla4] o}F
o} apo E 41212} Wo) 3} CVDZte] Ao A et
A7y At

mpeba Ao A W s571 74 AL E2 allele?] ol
A 5 & 7|0 R T RS SdshA slw
= TS 2 E49} E37 ol 594 i dtsict. ol €A
A AR E zeisfeln A A F o). A 71
AAAZ2] oA ql 2ol ehra] ergpo) =it
ol A} E2o) E3%} E4ol| w]sle] o4 o= ok
Hp=0.013). A £72] QA AAZ7Ee] 2ol F HelA] ok
= S A 7o) A AstER BA7ke] Ajelr) g
S 7% % apo E allele?] ¢ 3fo)g}l . 2 4= 9o}

(Table 1). Zejv} AL Suba)l A7) A uE = o .

A F At Aol ARRA(>056)F Byon ¥
% total HDL cholesterols} 2] A} #AA (r<-0.45)&
BolFqde} w3 WHR- BMI, total & LDL choles-
terol, apo B-100, B-lipoproteins, HDL: cholesterol#
Aol 43 WAL Jehysich

i

Apo E isoformszt €& X|& $=F9| ws|

Apo E allelev*2}2] 3% 213 4=F-oll A &= Table 20l
A9} 7o) total cholesterol(p=0.011), TG(p=0.014), Apo
B-100(p=0.047), B-lipoproteins(p=0.045)°ll4] £ A
]l z}o] & ¥ gt} E2 alleledoll 4] E3X.t} total chole-

Table 1. Mean values of anthropometric data according
to apo E isoforms

£3 allele g2 allele €4 allele
(n=5) (n=5) (n=5)
Age 2000+1.00 21.20+20.17 22.00* 3.39
BMIY 2251F1.07 2309t 141 2231+ 483
WHR? 0731002  074% 002  075% 0.02
WTR® 1324010 138+ 009 141+ 009
Triceps” 2701573 2286+ 432 1980+ 456
Subscapular” 14361267 1630* 315 1262% 4%
% Fat” 25324394 2504% 158 2506t 546
% LBM® 42244492 4698+ 477 4312+ 6.79
SBP 10820683 111.40+11.35 114.40£11.59
DBP 73401527 74201165 7360+ 7.20
Pulsation” 83401934 7560*17.21 94.20+17.41

Values are mean=*SD.

YBMI (body mass index)=kg/m’

DWHR=waist to hip ratio

"WTR=waist to thigh ratio

‘j’Body composition measurement using the caliper

a)Body composition measurement using the BIA(LBM=
lean body mass)

6>Significantly different between €2 and &4 allele by the
Student’s t-test at p<0.05.

4

sterole] Y3 TG7} f2) A 22 ol A3 A apo
E 3 Aol A vtebvte AlA AL BedF 3 gl 1
Zuh, dukd o 2 apo E alleleol| A 83 & T~y S
¥} 7 A 8kS volE LDL FH AH S A 71 A}
o] & BolA| kA"l E4to] E3x} E27 Mt =& 4
& Holx ). (p=0.037) LDLY] 49 3g o} ¥ 2|t
WA Q) apo B-10052 A & fAMg AHE vt}
o]+= E48¢] E23 Rt} LDL receptor 2 §50] Ab4E
o] TG} F33 kA 5o F¢ A A §o] A4F
I EEF FHAHE Y59 BA 5324 LDL 544
2] down-regulation®] A o] ¥F LDL A A &9
Folx A 83 LDL A5o] dojyb= type IV or type
V ZAYSHAAE d o) olg) 32o] E43 2 124
2HEF0] o] H& vk E2+ vl o] iAo
2 3 FAAA 5 (Type M2 ¥le] HH(37-39).

29 A L Al T2l AFo]lE Mo A] gkghe
v, 7ke] ApelE Mol A= glth & total HDL
3 HDLsw= Ao 7} g2, HDLse A4 ol E3Rch
o) gl 29} Edoll A =4 et (p=0.048). &
T2 HDL £ # 28 29| 4 3= Utermann(3)3} Len-
zen(40) th=2] A A # e} zho] HDL F AHE&
apo E §-32 A a) Al A7} loke st o
A skt 2ev, Leed] A7ol4+& HDL:9 HDL,
fractionel| A & E29} E3of| 4] -f2l- 0 &2 3lo] & Ho]
+H) E27} E3X®.t} HDL37} &4 (p<0.05), HDLy:=
Al el e (41)(p<0.05). HDLy/HDL; ratiool} 4] & E2
7} B3R} frefd o2 A vebhdoH(p<0.05). 4 3A
2 2 total HDL®] Z 3} x = HDL;¢l HDL, 8] &|
apo E o) 8l 3l salgl 7l o 2 Wiy wajdale]
Al GZH 282 28k7]| A (reverse cholesterol transport
mechanism) |4 A o= o] 7+2] E receptors] A%
L ASATE 71 A BEglE o g Holxln)

EWAZA FoHE A F71 2ol B-lipopro-
teins55£¢] apo E Wold oA} f-2& o2 =gtu). 1)
F A F7ke] #pelis HoA] ghon) apo B/Aw Wol
3 E42} E20l 4] E3R.t} 3= 7 (p<0.05) HDL3/HDL2:
E2¢] E4¢} E28.c} 214 02 =9lt}(p<0.05). =&
total-, LDL-, TG total HDL, HDL; ¥ apo B/A%}
Ao ABT{AE BodF v, HDLs ¥ apo A/Bs} 2
AB DAL Ko T oHp<0.05).

Apo E isoforms3t & falojo|eiM S5

ApoE $-37} ¥lo] 3l E29} E43 2 #4138}l E3
ol FE A A fre]olvl Al F X7} Table 33} Fig.
1ol A AR A3 2ok 4 Ao 7 frelobe| Al F
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Table 2. Serum lipid profiles and atherogenic indices

Y gelollnat FEe] vAE 3 229

according to apo E isoforms

€3 allele(n=5)

€2 allele(n=5) g4 allele(n=5)

Cholesterol(mg/dl)
Total 149.81+30.02"
T-HDL 4341x 663
HDL3 27.66% 5.04
HDL: 15.75£ 7.09
LDL 92.98+29.74
TG(mg/dD) 67.07£14.59
Apolipoprotein(mg/dl)
Apo A-1 170.80£14.87
Apo B-100 65.00£10.23
Al
(TC-HDL)/HDL 247 0.67
HDLs/HDL: 242+ 203
Apo B/A 038t 0.04
B-lipoprotein{mg/dl) 972.3+301.6

191.95+ 21.74"% 207.31+ 24947

47.68% 10.78 4874+ 2623
34.64% 1340 4250t 11.66°
1305t 15.33 6.24% 21.93
11359+ 26.25 141.09£ 2957
15337+ 52.16" 87.44% 4494

186.80+ 27.35
9554+ 23.75°

17860+ 26.63
96.88+ 23.47

322+ 113 433t 320
597t 4.02 128+ 554
056 020 052t 0.4
1332.0£188.6" 1717.0+621.7

YValues are mean=SD.

2)Sig-;nificamtly different from the €3 allele by the Student’s t-test at “p<0.05 or “p<0.01.

M FX7t w8 opr| At E AF o AL FE
FTANE 2% 2 midAA Hefgh Ak ofvlx
@ (plasma aminogram)-% AF# 2. E39] -9 gluta-
mine ¥ %7} 803+ 63umol/LE 7H4 =3k 1, L thg-°]
alanine, glycine, sarcosine, valine, lysine3} serine<}
%0 2 vielyt e a-aminobutyrate, aspartate, pho-
sphoethanolamine, homocysteine, d—aminoadipate, ph—
osphoserine2 9~4%umol/L, HY 9] ¥y 42 5%
2 EAstovh

opu| . 4ke oA oA A E dRYetE glu-
tamateel] A3FA1Z] 2 2H A H 0B HF o} F
TE 24385 IS FdlE glutamine 9l 49
Ak g FA ol LA = oAt P
FEZ EZA5, 2 287F FA % nu-
cleotide A F-A 2412} 7] 52 v £33 vhoFal A2 FA]
o Bha|AlwA] 2ZA WpAdo] ArIH L shaiTh4,
43). Branched-chain ©}#] xA4F Zol| 4= valine?] 5%
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Fig. 1. Plasma aminogram of human subjects with apo
E polymorphism.

7} 744 woba] 279164 lumol/Lel 2L, 2L cb-g-o] le-
ucine(131 =9.9/umol/L)=} isoleucine(70.8 & 10.0umol/
L)Y 22 Fxot =9k

A gkl of] Fhod sk 207HA] o ¥ At Fell A
methionine(65.4 = 48.4umol/L)¢l] ©]°] aspartate®] &
%7} 432+ 83umol/LE 713 wigheh ole} L FE
Al 83 PAA w9 447 o E ATk F
B Akl F4 olnl e 79 el w} A3t gl
oH(11,45).

Apo E $02bs ol ohE 84 f2olvlnal SEE
4] Q3 obul Ak g Al 9] 5 P2kl H21 A A
b AR A oren] W opul AR wS fAb

T AL mdch E2 el 32 7 A 3% ol vl sl gl
utamine, phosphoserine®} taurine %7} 27| 20%,
147% 28] 3 67% S-ol A 0 8 2713 A (p<0.05)2 A
st 71eh WA frelobul Al Fwol f2H el
shoh A A kool 99, B4 ol 98] A4l 4
243 o]l v] 4l arginine® d-aminobutyrate 5 X7} 2}+7]
20%(p<0.05) & 44%(p<0.01) fro 4 2.2 74 wh,
phosphserine ¥ =% 133% 94 2.2 Z7}8tdrH(p<
0.05). A9 taurine 5= E23 oA ¢} ulzrix &2
B4 ol E Ak ol vlal 72969 £718 Byl ot &
R 2 AR HAAY Y E48 7k FAA {94
> vhebdA] gk (p=0.072).
Apo E #-A47} vlo} 3ol & 83
el A3 A7 dA7A B
A 2GR} ARl 8jnE & ¢ o
. FT dAHENA taurine B7be] 5 FH
€& X3taA7) oSS wE 727 s ol

off o
— offt

N
)i
X
fir &2
H
2 o
o B
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Table 3. Seru:m free amino acid concentrations of human subjects with apo E polymorphism

e

(umnole/L)

€3 allele(n=5)

€2 allele(n=5) €4 allele(n=5)

EAA
Arginirie 174 222" 195 £ 631 139 +146%?
Histidine 112 *11.3 124 * 214 117 £182
Isoleucine 70.8%10.0 769t 10.7 756*11.5
Leucine 131 £ 99 756+ 115 140 =269
Lysine 243 *£19.7 259 = 67.7 221 *423
Methionine 65.4+48.4 96.7t 356 6251427
Phenylalanine 83.7+104 949+ 18.2 71.7%£35.2
Threonine 176 *£34.3 183 * 408 152 +39.8
Valine - 279 £64.1 288 £ 950 278 *430
NEAA

Alanine 463 +60.8 628 *165 515 £170
d-aminoadipate 134+ 38 167+ 69 217t 66
d-aminobutyrate 49.0x17.1 533 167 471 99
Asparagine 78.4+10.8 823+ 137 724+% 109
Aspartate 432+ 83 452+ 81 454+ 147
7 —aminobutyrate 804178 595% 127 465+ 6072
Citrulline 110 *£16.2 110 = 178 127 * 333
Glutamate 142 £21.8 164 *+ 47 1463+ 226
Glutamine 803 %63.0 963 *116" 912 £165
Glycine 322 £30.7 366 £ 549 305 * 413
Homocysteine 139+ 24 147 35 144+ 23
Ornithine 877+ 84 862+t 245 70.7% 285
Phosphoethanolamine 33.2%27.0 575 84 434 56
Phosphoserine 94t 72 233+ 99° 21.2% 68°
Proline 157 £433 171 %+ 340 170 * 445
Sarcosine 314 %617 361 * 647 316 £ 33.0
Serine 208 *21.1 215 =+ 404 196 + 369
Taurine 138 *55.1 230 * 681" 235 + 828
Tyrosine 96.0+13.0 1056 + 23 91.0+ 131

- :
"Walues are mean®SD

2)Significantly different from the ¢ 3 allele by the Student’s t-test at “p<0.05 or
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