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ABSTRACT
A total of 1695 blood samples collected from ten

ethnically distinct populations of Iran (Turks and Kurds
of Rezaieh, Lurs, Zabolis, Baluchis, Turks and Kurds of
Shirvan, Zoroastrians, Tehranis, and Kermanis) were
“examined for six polymorphic red cell enzyme systems,
namely red cell acid phosphatase (AP), adenylate: kinase
(AK), phosphoglucomutase (PGMl), esterase D(ESD),adeno-.
sine- .deaminase (ADA) , and 6-phosphogluconate. dehydrogenase
(6-PGD) . The gene frequencies obtainedfrom these samples
were ‘combined with the hitherto reported corresponding
data from other Iranian groups to determine the genetic

structure of- the Iranian population as a whole. The
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population of Iran was then compared with reported fre-
gquencies for neighbouring populations, as well as with
those for European and Indian groups. The generalized
feature of red cell enzyme gene frequencies for the whole
country of about 31%P%; 67% P°; 2%PC; 6% AK®; 31% pGM°;
19% EsD2; 13% ADA2; and 3% pGDC, all show a departure

from the values found in the countries to the west and

an approach to those in the Indian region.

INTRODUCTION

In the first two papers of this series we reported
on the distribution of several blood group and serum pro-
tein polymorphisms, respectively, in ten population
groups from Iran. This paper discusses the gene frequen-
cies of six polymorphic red cell enzymes, completing the
genetic data obtained from these ten samples. The authors'
data will be combined with those of the earlier studies
on other Iranian groups (see Table 2) to determine the
genetic structure of the Iranian population as a whole.
The population of Iran willthen be compared with repor-

ted red cell enzyme freguencies for neighbouring popula-

e 4]

tions (2,7,8,10,11,12,13,14,16,17,18,24,25,26,27,28,29,
30,34,36) , as well as with those for European and Indian
groups. A fourth paper in this series will discuss the
population genetic significance, which is evident from
all hitherto tested genetic markers in Iran and neigh-

bouring countries,
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MATERTALS AND METHODS
In five field surveys between 1979 and 1982 blood

samples were collected from ten ethnically distinct
Iranian populations. There were 138 Turks and 147 Kurds
from Rezaieh in the north west, 178 Lurs from Luristan
in the south west, 118 Zabolis and 111 Baluchis from
Sistan and Baluchistan in the south east, 116 Turks and
103 Kurds from Shirvan in the north east, 120 Zoroastri-
ans from Yazd in Central, 352 Tehranis and 310 Kermanis
from Kerman in the south east of Iran.

EDTA was added to the blood samples as an antico-
agulant. Haemolysates were prepared from washed red cells
by rapidly freezing to - 30°C. The electrophoretic studies
were performed partly in Tehran and partly, by transpor-
ting the samples in dry ice to the Department of Anthro-
pology, in the University of Durham, U.K. The determina-
tion of red cell enzyme types was performed according to

the methods described in Harris and Hopkinson (1976).

RESULTS AND DISCUSSION

The numbers of the phenotypes and the respective
gene frequencies in the six red cell enzyme systems are
shown in Table 1. In no system was there any deviation
from Hardy-Weinberg expectations. Table 2 shows the gene
frequencies of the six red cell enzyme systems in various

Iranian populations.
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Acid Phosphatase (AP)

Previous studies on the AP system show that the
frequency of the Pa gene ranges from 11.50 to 45.50% and
that of the Pb gene from 53.40 to 88.50% in Iranians.

The rarest, p© ,allele was present in most Iranian popula-
tions studied and its frequency ranges from 0.45 to 4.26%.
The present values of P° (21.01-36.99%), P° (63.01-77.
73%) and PC(Zero-1.96%) fit weil into the general Iranian
ranges. In general, AP frequencies for Iranians, about
31% Pa,67%Pb, and 1.81% Pc, show that the population is
characterized by a higher Pb,but lower p® and PC frequen-
cies,compared with those averaging about Pa 32, Pb 61

and p° 6% found in Europeans. The AP frequencies in Irani-
ans show more similarity to those in Indians (22). It
seems that the frequencies of p® and P° decrease but

that of Pb increase from west to east in Iran,.

Reported AP frequencies for neighbouring populations
show that, with the exception of the Arab groups of
Kuwait and Saudi Arabia with their much lower p% but
higher Pb frequenceies,which appear to be more like those
found in Africans, in these populations also the freguen-
cy of the Pb gene is higher,but that of p® and P° genes
are lower,compared with BEuropeans.

The higher incidence of the Pb allele in Iran and
neighbouring countries agrees with the suggestion of a

. . . b . .
possible correlation of high P~ frequency and increasing

mean annual temperature (3,38).
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Adenylate Kinase (AK)

For the AK system the AK2 gene frequency ranges from
1.38 to 10.81% in the ten Iranian samples. Values obtain-
ed in the previous AK studies in Iran fall within this
range of variation. The mean AK2 value of around 6% for
Iranians is higher than frequencies varying between 2.5
and 6% in Europeans, but lower thanvthe higher values
(around 10%) in Indians (22).

In neighbouring populations also, with the exception
of the Arab groups of Iraq, Kuwait and Saudi Arabia with
their relatively lower values, the frequency of the AK2
gene is higher than that found in Europeans but lower
than in Indians. ’

In general, the frequency of the AK2 gene seems to
increases from Europe to India and the Iranian frequency

is intermediate.

Phosphoglucomutase (PGM.)
The results of the earlier PGM studies together with

those of the present investigation show that the frequen-

the PGM~ gene

range from 22.08 to 43.56% in
. 2 . .
Iranians. Generally, PGM values averaging about 31% in

NI Am ~AE
wiATOoO WL

Iranians are higher than those around 20% in northern
Buropeans and more similar to the high frequenqies(around
30%) in southern European and Indian populations (22).
Reported PGM frequencies for neighbouring populations
show that, with the exception of the Afghans with their

. 2
relatively lower values, the frequency of the PGM gene
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in these populations also is higher than that in northern

Europeans.

Esterase D (ESD)

The only previous ESD study in Iran is that of Akbari
et al (1984) who reported ESD2 gene frequencies of 11.20
and 19.50% in the Bandari and the Turkoman,respectively.
The ESD2 gene frequencies in the ten Iranian samples in
the present study range from 12.61 to 29.55%-Generally,
ESD2 values averaging about 19% in Iranians are much
higher than those around 11% in Europeans(5,20,39),
but, slightly lower than in Indians in whom the ESD2 value
is around 22% (25).

Published data on the ESD system for neighbouring
populations show that, with the exception of the Afghans
with their relatively lower values, the frequency of the
ESD2 gene in these populations also is much higher than

in Europeans.

Adenosine deaminase (ADA)

As can be seen from Table 1 only five out of the
ten Iranian samples were examined for the ADA system.The
results of the earlier ADA studies together with those
of the present investigation show that the frequencies
of the ADA2 gene range from 6.80 to 19.56% in Iranians.
These values, averaging about 13%, are higher than those
around 7% found in Europeans and more similar to the

higher values in Indians (22).
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Available reports on ADA frequencies for neighbouring
populations show that, with the exception of the Arab
groups of Kuwait and Saudi Arabia with their relatively
lower values, the freguency of the ADA2 gene in these
populations also is higher than in Europeans.

Generally, the frequency of the ADA2 gene seems to
show an eastward increase from 9 percent in Turkey ﬁo
13 percent in Iran and Afghahistan,to still higher values

in India.

6~ Phosphogluconate dehydrogenase(6-PGD)

For the 6-PGD system alsoc, as for ADA, only five out
of ten Iranian samples were examined but the samples are
not the same for both systems. Previous studies show that
the frequency of the PGD® gene ranges from zero to 7.14%.
The present values, varying between zero and 6.43%, fit
well into the general range for the country as a whole.
In general, PGDc frequencies averaging about 3% in Irani-
ans are similar to those varying between 1 and 4% found
in Europeans (22).

Reported frequencies for neighbouring populations
of the Arabs of Kuwait and
Saudi Arabia with their higher values, the frequency of
the PGDC gene in these populations also is similar to
that in Europeans.

In conclusion, the generalized feature of red qell
enzyme gene frequencies for the whole country of about

312 P2, 67% P2, 23 b5, 6% AKZ, 31% PGM%, 19%ESD°, 13%ADAZ,
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c
and 3% PGD , all show a departure from the values found
in the countries to the west and an approach to those in

the Indian region.

REFERENCES

1- Akbari, M.T., Papiha, S.S., Roberts, D.F. and Farhud,
D.D. (1984) : Serogenetic investigation of two popula-
tions of Iran. Hum. Hered. 34: 371-377.

2- Altay, C., Say, B and Tuncbilek, E (1974): Frequency
of red cell adenosine deaminase and 6-phosphogluconate
dehydrogenase in a sample of the Turkish population.
Hum. Hered. 24 ,3: 306-308.

3- Ananﬁhakrishnan,.R.and Walter; H (1972) : Some notes

4 on the geographiéal distribution of the human red
‘Cell écid phosphatase phenotypes. Humangenetik 15:
177—181.

4- Atighetchi, S and Farhud, D.D. (1982): L'etude du
pol&morphisme enzymatique des enzymes 6PGD et AK en
Iran. Iranian. J. Publ. Health. 11: 23-31.

5- Benkmann, H.G and Goedde, H. W(1974): Esterase D
vPolymorphism: Gene frequencies and family data.
Humangenetik. 24: 325-327, |

6- Bowman, J.E and Ronéghy, H (1967): Haemoglobin,
glucose-6-phosphate dehydrogenase, phosphogluconate
dehydrogenase, and adenylate kinase polymorphism in
qulemsvinvlran; Amer; J. Phys. Anthrop. 27, 2} 119-

123, |

-16




A genetic study of Iranian....

7- Brinkmann, B., Reiter, J and Kruger, 0(1973): Genhau-
figkeiten einiger Enzympolymorphismen in Mittelmeerl-
andexn. Humangenetik. 20: 141~146.

8- Cartwright, R.A., Bethel, I.L., Hargreaves, H.,Izatt,
M., Jolly, J., Mitchell, R.J., Sawhney, K.S., Smith,
M., Sunderland ,E and Teasdale ,D (1976): The red
blood cell Esterase D polymorphism in Europe and Asia.
Hum. Genet. 33: 161-166.

9- Farhud, D.D., Ananthakrishnan,R., Walter, H and Loser,
J (1973) : Electrophoretic investigations of some red
cell enzymes in Iran. Hum. Hered. 23: 263-266.

10-Godber, Marilyn J., Kopec, Ada C., Mourant, A.E.,Tills,
D and Lehmann, E.E(1973): Biological studies of Yemeni-
te and Kurdish Jews in Israel and other groups in
south west Asia. IX. The hereditary blood factors of
the Yemenite and Kurdish Jews. Phil. Trans., S.B.266:
169-184. - ‘

11-Goedde, H.W., Benkmann, H.G., Agarwal, D.P., Hirth,
L., Bienzle, U., Dietrich, M., Hoppe, H.H., orlowski,
J., Kohne, E and Kleinhauer, E (1979) : Genetic studies
in Saudi Arabia: Red cell enzyme, Haemoglcbin and
serum protein polymorphisms. Amer. J. Phys. Anthrop.
50, 2: 271-278. ’ ,

12—Goedde, H.W., Benkmann, H.G., Flatz, G., Rahimi, A.G.,
Kaifie, S and Delbruck, H (1977): Red cell enzyme
Polymorphisms in different populations oflAfghanistan.

Ann. Hum. Biol. . 4,3: 225-232,

17




P. Amirshahi, et al

13-

14~

15-

16—

17-

19-

Goldschmidt, Elizabeth (1967): Summary and conclusio-
ns. 9th Int. congr. Life Ass. Med. Tel-Aviv. 200-206.
Goldschmidt, Elizabeth., Fried, K., Steinberg, A.G.
and Cohen, T (1976) : The Karaite Community of Irag

in Israel: A genetic study. Amer. J. Hum. Genet. 28,
3: 243-252.

Harris, H and Hopkinson, D.A (1976): Handbook of
enzyme electrophoresis in human genetics (North-
Holland, Amsterdam).

Hopkinson, D.A. and H&rris, H (1966): Rare phosphoglu-
comutase phenotypes. Ann. Hum. Genet. 30: 167-181.
Hummel, K., Pulverer, G., Schaal, K.P. and Wiedtman,
Vv(1970) : Haufigkeit der sichttypen in den Erbsystemen
Haptoglobin, GC, Saure Erythrocyten phosphatase,phos-
phoglucomutase und Adenylate kinase Sowie den Erbeig-
enschaften Gm(1l), Gm{2), und Inv(l) bei Deutschen

(aus dem Raum Freiburgi. Br. und Koln) und bei Turken.
Humangenetik. 8: 330-333.

Khaled, E., Al-Nassar, P., Michael Conneally.,Catheri-
ne G., Palmer and Pao-10 yu (1981): The genetic struc-—
ture of the Kuwaiti population. Hum. Genet. 57: 192-
198.

Kirk, R.L., Bronya, Keats., Black, N.M., Mcdermid,
E.M., BAla, F., Karimi, M., Nickbin, B., Shabazi, H

and Kmet, J (1977): Genes and people in the Caspian

" littoral: A population genetic study in northern Iran.

Amer. J. Phys. Anthrop. 46: 377-390.

18




A genetic study of Iranian....

21~

22—

23~

24~

25~

26—

Koster, B., Leupold, H and Mauff, G (1975) :Esterase

D Polymorphism: High voltage agarose-gel electrophor-
esis and distribution of phenotypes in different Euro-
pean populations. Humangenetik. 28: 75-78.

Lehmann, H., Ala, F., Hedayat, S., Montazemi, K.,
Karimi-Nejad, H., Lightman, S., Kopec, A.C., Mourant,
A.E., Teesdale, P and Tills, D (1973): The hereditary
blood factors of the Kurds of Iran. Phil. Trans. R.
Soc. Lond. 266: 195-205 ¢

Mourant, A.E., Kopec, A.C and Domaniewska Sobczac,

K (1976) : The distribution of the human blood groups
and other polymorphisms. 2nd ed. (Oxford University
Press, London).

Ohkura, K., Miyashita, T., Nakajima, H., Matsumoto,
H., Matsutomo, K., Rahbar, S and Hedayat, $(1984):
Distribution of polymorphic traits in Mazandaranian
and Guilanian in Iran. Hum. Hered. 34: 27-39.

Papiha, S.S and Al-Agidi, S.K. (1976): Esterase D

and superoxide dismutase polymorphisms in Iraq. Hum.
Hered. 26,5: 394-400.

Papiha, S.S and Nahar, A(1977) : The world distribution
of the electrophoretic variants of the red cell enzyme
esterase D. Hum. Hered. 27: 424-432.

Papiha, S.S., Roberts, D.F and Rahimi, A.G(1977):
Genetic polymorphisms in Afghanistan. Ann. Hum. Biol.
4,3: 233-241.

Rapley, S., Robson, E.B., Harris, H and Smith, S.M.

(1967) : data on incidence, segregation and linkage

19




P. Amirshahi, et al

28~

29~

30~

31~

32~

35—

relations of the adenylate kinase (AK) polymorphism.
Ann. Hum. Genet. 31: 237-242.

Richard, P (1976) : Hemotypologie des Kurds.Doctorate
Thesis, Toulouse. France. 85 PP.

Saha, N., Bayoumi, R.A. Elsheikh, F.S., Samuel, A.P.
W., Elfadil, I.Elhouri, I.S, sebai, Z.A and Sabaa,
H.M.A (1980): Some blood genetic markers of selected
tribes in western Saudi Arabia. Amer. J. Phys. Anthrop.
52, 4: 595-600.

Sawhney, K.S. (1975): Genetic polymorphisms in selec-
ted populations in south and south east Asia. Ph.D.
Thesis. University of Durham. U.K.

Sawhney, K.S., Sunderland, E and Farhud, D.D(1981):
Study of red cell enzyme systems in Tehran and Isfahan
Iranians. Jpn.J. Hum. Genet. 26: 289-294.

Simhai, B{(1974): Enzymatic genetic polymorphisms

among Persian Jews in Israel. M.Sc. Thesis. The
Hebrew University of Jerusalem. Israel.

Simhai, B(1978) : Enzyme polymorphisms in Iranian
Armenians. 7th National Genetic Congress. Jundishapur

University, Ahvaz. Iran.

()

-
i

Cu

- v a1 TN ™ -
ChiasnevsKy-1Tamiyr, sSi12741;: R

[t}
)
£

cell adenylate kinase and phosphoglucomutase polymor-
phism in several population groups in Israel. Hum.
Hered. 21: 289. '

Tills, D., Vanden Branden, J.L., Clements, V.R. and
Mourant, A.E (1971): The world distribution of

electrophoretic variants of the red cell enzyme

20




A genetic study of Iranian....

adenylate kinase (ATP: AMP phosphotransferase) EC
2.7.4.3. Hum. Hered. 21: 302-304.

36- Tills, D., Warlow, A., Modrant, A.E., Kopec, A.C.,

Edholm, 0O0.G and Garradr, G(1977): The blood groups
- and other hereditary blood factors of Yemenite and

Kurdish Jews. Ann. Hum. Biol. 4,3: 259-274.

37- Vanden Branden, J.L., Clements, V.R., Mourant, A.E
and Tills, D (1971) : The distribution in human popula-
tions of genetic variants of Adenosine deaminase.Hum.
Hered. 21: 60-62. '

38~ Walter, H and Bajatzadeh, M(1968) : Studies on the
distribution of the human red cell acid phosphatase
in Iranians and other populations. Acta. Genet., Basel,
18: 421-428.

39~ Welch, S and ILee, J (1974): The population distribu-
tion of genetic variants of human esterase D. Human-

genetik. 24: 329-331.

21




25°1 e €60 6¢°0 W0 60°0 0T°0 $¢°T  €0°0 01°0 X

22

FAREA 714 62°9 €86 09°6 18°01 09°0T 0%¢°4 8¢°T  9bte WV
8826 98°¢6 GLT¢6 L1746 on 6 61763 Oon*68 04726 £9°86 #2TL6 [NV
60% 5% 0ct €01 911 11T 811 841 GhT 42T T®a0L
¢ - - - - 1 1 4 - - e-z
8¢ % $1 21 ¢t ee €2 22 # 2 -2
892 90% $01 16 ¢ot 88 6 a1 ™l 021 1I-1
e
89°0 1874 T 1 16°¢ 81°2 et 00°¢ 9471 1T°T 1870 X
L1 041 921 66°0 48°0 S0 82°T  96°1 00°0  00°0 od
21°99 £9°¢9 ¢l bl gerid 4124 90°¢9 G2°¢9 SETTL 10°¢9 02TTL
h°ee 99" hg 10712 84°12 96°92  6%°9¢ Lt6E 69°92 6679 0878 R4
40% 444 611 10T ST Tt 41T 84T 94T A Teso]
4 11 ¢ Z 2 T 2 ) - - 40
# T - - - - 1 2 - - V0
el a1 0l €9 29 9t 15 46 1 59 qg
¢t SH1 b 8¢ o L h 19 il 8 ve
1¢ 6% t 8 1T L1 61 91 LT AN vy
ay
SUETI] UBAITUYS UBAITUS ] yoTeZey UITBZIY
gTuUBnIY sSTUeIya ] -s580107 spany gyang sTyonTeg 8110Q®BZ sIng gpany sxang, wa38Lg

veay 70 suorgeindod usjy
ut swo3sks ewlzus TISO PIT I07 ssTousnbsay sus3 pur saddjousys °{ °T1Qzr



60°0 90°0 870 G070 Fo{o 0] e 1 91°0 S1°¢ 9" T 12°0 X
9481 ot 81 IANAS 41291 19°21 6662 ¢S Ht 87°¢T ¢hegz 16742 Pl
518 09718 ¢t 28 99°¢8 6548 St° 04 LS8 25798 45794 60°gd {054
90¢ Shg T1T 101 G611 01t 41T 841 1221 621 T30
1 1t e ¢ 2 21 ¢ 9 4 6 e-2
16 S0t 14 Le gz 18 g2 9% 45 w5 1-e
02 622 1l 197 88 45 98 9¢ T 18 99 -1
as3
10°0 4070 240 9170 g2°0 08°0 20°0 19°0 #0°0 oh-e 2%
60°4% 96°¢% 80°¢2 84" he 28" 1¢ 1198 14 16°2¢ 71762 0¢ ' TH 96 ¢t S
16729 +0°99 26794 2249 81°89 GH°G9 60°49 9804 04°8% h° 94 o
(0144 g #01 c6 011 01T AR QL1 8¢ 1 101 12303
¢ 187 fr A 01 11 ¢1 AN ¢z ¢e 2~z
T ¢St oty o 05 45 134 89 89 A -z
21 2st 09 Ot 0% S ¢s 06 Ly 9¢ -1
Tiog
suetlI)} TeAITYG UBAITYS UsTez9yy yetezay
STUBLIIY. sSTUBIYI] . styonyeq s110qQ8y sxn W 354Q
~9e0I07 gpany S{INg spany sjany

PONUTIUO) *T 9TAET

23



29°0 €0°0 000 €¢°0 Hmpo - - - - - =%
66°¢ ¢8°T  00°0 ¢n°9 96 - - - - - R
10°96 4186 007001 467 ¢6 " 46 - - - - - »35d
T0¢ 28 99 oL 06 - - - - - Tea0l
1 - - - - - - - - - 20
2e ¢ - 6 01 - - - - - ¥0
842 64 99 19 08 - - - - - ¥y~
@339
- - 6T #7561 6£°0 - - - #0°0 60°1 ¥
- - 96°6T e "6 49761 - - - 96" 41 75 H1 LYa7
- - t7° 08 99°+8 ¢¢ H8 - - - #0°48 9748 ¥av
- - 9t T01 81T - - - AN 8¢1 12230]
- - ¢ # 4 - - - ¢ - -2
- - 21 ¢e 11 8¢ 0¢ -2
- - ¢ 17 ¢8 - - - 901 #01 -1
Yav
SUBTI] UBAITYS UBAIIYS PERL TP yetezay
STUBLIIY SIUBIYL] -sB0I07 gpany sxang sTyontTeqg BTT0qeZ sang spany gxang T 3S4G

penuTluo) T °I19%]

24



(gL61) 901 S0t 90T 90T 0T
T2 jeumuyes ¢8°2 L1746 T4L°GT 62778 - - 09°1¢ Ow°89 G664  Gh'26b ¢w'T £49°99 06°1¢ Cepusums spany
® 38 STTTIL 281 281
:nmﬂwammﬁvau 19 L9°h €¢°66 - 2a1 ~ - - - - 48°9 ¢1°¢6 - - - S pany
ulIpeag uspuBp 08° 1T 02°88 - - - - - - - - - spang
16
u - - - - - - - - - 02'¢ 0L°e9 0T°wg usILE]
va ueJ] uJeulneyg
" - - - - - - - - - O%'¢ 04789 06°0¢ pue 1BI3TI)
8%
" - - - - - - - - - 062 02°L9 0¢°0¢ usIl uasjsey
G6
N - - - - - - - - ~ 0972 OW'49 00°0¢  UBI] UISJSEH
4
" - - ~ - - - - - - 08°¢ OR"/9 08°82 UBII WISHIION
(3961)uyspezieleg - - 6% . uRal
puz I937eM - - - - - - - - Ok*¢ OT°T4 06°GZ uxsjissy yaaoy
(£4961)£yBeuoy 2e
pue uwemmog - - - - - - - - 46w €066 - - - ZRITYS SWRTSOY
64
M " - - - - - - - - - - H0°2 22719 +#4°9¢ sue Tuei]
(496T) T1® 39 €T
FPTWYOSPIOH - - - - - - - - - ~ §6°T  9¢'¢9 TTI°G¢ smep ystpamy
sIoyjny oau.m ed0d  S¥AV VAV SUSE (GSE WO - MOd WV oV d od od
. o7duey
ando yay asq Tng Ay av

TBeIT .wo suotjzeIndod snotaea ut wowoauzuenm ouad awlzua TT90 PIY °2 9TqeL

25



(1861T) 63 o8 2] 4l
Te 19 Louymeg [8°2 61746 - = 7 00762 00°GL 22'% 8L'G6 0T ¢w'lL Letee ueyEJsy
081 081 081 ;
(8L6T) TEYTIS 00°2 00°86 - - - 00°92 00°Hd ~ - 02°¢ 0ot1"elL 0L He SUEeTUSWIY
1s trh it 7 41 uefaon -
06°¢ 01°96 08°9 02°¢6 - 0%°62 05°0L 08°9 02°¢6 OI°T Ow'g¢s 06°Gh uIey3IoN
€6 3 13 3 3 txeg ‘ayeysysqg
M 06°T OT°86 OT'GT 06°#8 -~ 06°TH 06°85 06°T 0T°86 00°0  C&'29 0/,°/¢ ‘ue3I0H UIIUNOY
14 ¢ G4t g1 S61 Gat
" 02°G 08°#6 09°0T O%°68  ~ 00*OW 00°09 0g°% 0266 0¢'2 €909 01°4¢ PEqUOY
A TUBRI-TEpUEYT
o8 98 98 98 98 uefTyeT* pnaedue]
" 02°T 08°86 08°21 02748 - 09°9¢ Ow‘¢a 0¢°6 04°06 02 0ZTE9 06°5% jysey ‘JIeqpny
Jespuy‘aearsyeus
9 9 #9 9 9 Tomy
" OT°¢ 06°96 00°8T1 00°28 -~ 09°92 On*¢l 067G 0646 0070 OT°TL 0678 Turys ‘Teqxg
(LL61) 19 19 9 19 19
Te 39 JIT¥) 00'C 00°COTL O2°8 08°16 - 0T'9¢ 06°¢9 06°% OI°G6 08°0 01°¢L 0T°Llz BIEASY ysoeae],
S S g S6 mﬂm bd P wom 6 Ll 6 mmH XA
Te 3% STITL G2°% 82° - - - 7922 9¢° 80° g6 . 96°8 2
#91 w91 791 #9T #91 SMIL USTPINH
(nl6T) TEUWIS 0¢°2  0L°L6 02T 08°48 - 0¢°gz OL°TL 02°¢ 0896 082 00°¢9 02 " n¢ smap
(£46T) 2et XAl N
e n T . . - - - . . - - - - - uBIgS)
s NNBWﬂwH I ¢& Héom¢ 86 0% Hm¢mom 89 6 76 ey
e 15 Jeqpon 64w 12766 - - - Luthz €6°GL 869 29°¢6 92w LTTT9 L6 he SMRP USTPINH
($26T) &a a2 Ll L U weatIey
12 15 TueCyey +wT1°4 98726 w14 98726 - 80722 267l WUl 98726 0¢-°1 6219 ThhE ‘yeueg sPINY
¢ zoqanY o00d  HODd VAV VAV 208 (08T SMd  Md Al A od od ed ordmes
and9 vay sy Tiod Y EL]
penuIzuUO) ¢ STA®L

26



A genetic study of Iranian....
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