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SUMMARY

From some 500 members of Christian communitiesram (Armenians and Assyrians from six localitidslgod specimens were
obtained and examined for a number of blood groeg,cell enzyme, and serum protein systems. Thédtsaadicate the relatively closed
nature of the Christian community as a whole bat thoderate differentiation has already occurredragrthe local groups. One factor in
this diversification process that can be distingadis the effect of urbanization in Tehran, biteowvise it seems to be largely random.

INTRODUCTION

Among the present-day ethnic composition of Iramy Christian populations-the Armenians and the Aasg-represent distinct
religious minorities. These groups are widespredth concentrations in various regions both in leard in the neighboring countries.
Historically, there were movements of the Christapulation under the pressure of Muslim and otheading groups, but due to their
religious and cultural traditions, there has betle lintermixture with other populations.

Genetic knowledge of the Iranian Armenians and Aasg is limited to a few blood group systems [1-3pme of the systems
studied demonstrated clear genetic differences dmiwthe Christians and the rest of the populatibiran. The known historical
movement and settlement of these Christian growmps$rén provides an excellent background againstcwito study the genetic
differentiation among their various regional suhgys. The present investigation of Iranian Christigherefore extends genetic
information to include some of the systems thatehast yet been studied and also examines the gediéférentiation and structure of
the populations.

The Armenians once occupied a large part of tha amv known as Turkey, formerly the seat of theitditEmpire. Their spread
and contact with European civilization was promotéth the conquests of Alexander the Great whenAtreenians became part of the
newly formed Macedonian Empire. The Armenians ata@Christianity early, in 301 A.D. An influx of Arenians to Iran occurred in
1604 when Shah Abbas brought them as Christianvegpfrom Jolfa (now in Soviet Armenia). Insteadbafing treated as slaves, they
were encouraged to develop trade between east astimvisfahan (then capital of Iran), which latetiensified with the change of the
capital to Tehran. According to the 1970 censukaf, the Armenians were estimated at 200,000ndjvn four regions-Tehran, Isfahan,
Tabriz, and Uromia.

The Assyrians are a group of Christians, also knaarNestorians, with a long history in the MiddlasE From historical and
archeological evidence, it is thought that theicesiors formed part of the Mesopotamian civilizatim the early part of this century, the
Assyrians had to move into Iraq, where they wempsed safety during World War I. A few years latar the end of the war, most of
them returned to Iran; some returned to Uromiayralrsettlement, their home area in Iran, but maent direct to Tehran where they
formed their own urban community. In spite of thesavements, the Assyrians kept themselves dissiocially.

From a total of 297 Armenians, blood samples weikected from Uromia, Tabriz, Isfahan, and Tehrfg. (1). For Assyrians, 225
specimens were collected from Tehran and Uromibjesits were randomly selected, except that anyedlektives were excluded. The
blood grouping was performed in Tehran, and thempkiand red cell lysate samples were stored aC-80til transported in dry ice to
the Department of Human Genetics, Newcastle uporeTywhere the electrophoretic studies were perfdrme

All specimens were tested with the following antiseA, A, B, C, ¢, ¢, D, E, e, S, s,.PLe® LU LW, K, k, Fy!, Fy’, and JR Red
cell enzymes adenosine deaminase (ADA), estera&eSD), phosphoglucomutase | (P@\Madenylate kinase (AK), 6-phosphogluconate
dehydrogenase (6PGD), and acid phosphatase (AR) exemined according to the methods listed inThe serum protein complement
component (C3), haptoglobin (Hp), and transferrid) (were examined by the methods standard in taloidatory [5]. The gene
frequencies were calculated by maximum likelihoodl @ene counting methods. The F-statistics of Wrigére calculated from the
diallelic loci for which the heterozygote was diguble. Rt estimates were based on the heterozygote deficéxoess in the total
population; lsthe mean of the estimate from the heterozygotessxoeer subpopulations; angrFrom R and Fs.

RESULTS

The phenotype frequencies in Armenians from Uroriahriz, Tehran, and Isfahan, and Assyrians frorhrde and Uromia are
given in table | and gene frequencies in tablenhd system was there any deviation from Hardy-\Weig equilibrium.
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Fig 1.— Geographical Location of Samples

For the ABO system, the gene frequency ranges in Armenians from 29% to 40f%b in Assyrians from 26% to 33%. In neither
Assyrians nor Armenians is there any regional gerretterogeneity (X= 8.69, d.f. = 9, NS, and®& 6.41, d.f. = 3, NS, respectively), and
there is no interethnic heterogeneity’ X 6.47, d.f. = 4, NS). The slightly lower frequésof the Agene in Armenians and Assyrians of
Tehran (29% and 27%, respectively) by comparisdh thiose in the original rural settlements of Urardifferences are at the expense of O

genes since the B gene frequency varies littlepassis some intermixing in Tehran with the localamrltommunities in whom the A gene
frequency is lower (22%).



Table 1
Distribution of blood group antigens,serum proteins,and red cell enzymesmong different regional groupsof Armenian and Assyrian Christians in Iran (x* tests
deviation from Hardy-Weinberg equilibrium .

ARMENIAN ARMENIAN ARMENIAN ARMENIAN ASSYRIAN ASSYRIAN
UROMIA TABRIZ TEHRAN ISFAHAN TEHRAN UROMIA
SYSTEM No. Frequency No. Frequency No. Frequency No. Frequency No. Frequency No. Frequency
observed | observed | observed| observed | observed| observed | observed| observed | observed| observed | observed| observed
% % % % % %
Blood
groups:
ABO:
O 11 15.9 13 20.0 28 33.3 22 27.8 24 31.6 29 19.5
B 7 10.1 6 9.2 10 11.9 7 8.9 15 19.7 22 14.8
Ay 5 7.2 3 4.6 3 3.6 7 8.9 1 1.3 14 9.4
Ay 38 55.1 36 55.4 37 44.0 36 45.6 32 42.1 75 50.3
A.B 2 2.9 3 4.6 1 1.2 1 1.3 1 1.3 2 1.3
A-B 6 8.7 4 6.2 5 6.0 6 7.5 3 3.9 7 4.7
Total | 69 65 84 79 76 149
X2, 0.29 4.54 .39 0.72 2.86 3.57
Rhesus:
8 11.6 3 4.6 10 11.9 6 7.6 8 8.7 11 7.4
1 1.4 1 0.7
3 4.3 6 9.2 6 7.1 3 3.8 5 5.4 9 6.0
2 2.9 5 7.7 8 9.5 13 16.4 15 16.3 17 11.4
2 2.9 1 1.0 4 4.8 2 2.5 C C 7 4.7
3 4.3 2 3.1 1 1.2 1 1.3 2 2.2 5 3.3
23 33.3 23 35.4 31 36.9 32 40.5 24 26.1 43 28.9
6 8.7 11 16.9 12 14.3 12 15.2 10 10.9 10 6.7
1 1.5 1 0.7
1 1.5 1 1.3 5 .33
13 18.8 13 20.0 11 13.1 9 11.4 27 29.3 36 24.2
3 4.4 1 1.2 1 .70
1 1.5
1 1.5
Total | 69 65 84 79 92 149
X%, 0.219 0.776 0.876 4.5 4.55 7.48
Ss:
7 10.0 13 20.3 18 21.4 13 16.4 19 120.6 23 15.4
11 16.0 26 40.6 26 30.9 20 2~.3 30 32.6 33 22.1
50 72.5 24 37.5 40 47.7 42 53.2 43 46.8 92 61.8
1 1.5 1 1.6 .y C 4 5.1 .y 1 0.7
Y




Total | 69 64 84 79 92 149
0.77 o 0.11 o 2.63 o 0.0 o 225 | ... 2.40
P, 32 46.3 27 41.5 40 47.6 44 56.4 54 58.7 76 51.0
P, 37 53.7 38 58.5 44 52.4 34 43.6 38 41.3 73 49.0
Total | 69 65 84 78 92 149
Duffy
arb- 22 31.9 18 18.1 19 2.6 20 25.3 22 25.3 41 27.5
arbt 24 34.8 29 45.3 42 50.0 36 45.6 41 47.1 68 45.6
abt 22 31.9 15 23.4 22 26.2 20 25.3 24 27.6 39 26.2
ab- 1 1.4 2 3.1 1 1.2 3 3.8 o 1 0.7
Total | 69 64 84 79 87 149
X% 102 2.66 2.72 4.42 0.06 0.47
Lewis:
at 11 15.9 21 26.9 13 23.2 37 | 248
a 58 84.1 57 73.1 43 76.8 112 | 75.2
Total | 69 78 56 149
Lutheran:
arbt 1 1.4 5 7.8 7 8.3 2 2.5 4 4.5 4 2.7
abt 68 98.6 59 92.2 77 91.7 76 96.5 85 95.5 145 97.3
Total | 69 64 84 79 89 149
Kell:
. [ 1.6 .. .
6 8.7 4 6.2 5 5.9 7 8.7 10 10.9 12 8.0
63 91.3 59 92.2 79 94.1 72 91.3 82 89.1 137 92.0
Total | 69 64 o 84 . 79 92 o 149 o
X% 0.15 0.13 0.08 0.17 0.30 0.26
Kidd:
JKED 43 62.3 51 79.7 58 29.0 54 68.3 25 80.6 99 66.4
JK) 26 37.7 13 20.3 26 31.0 25 . 31.7 6 19.3 50 33.6
Total | 69 64 84 79 31 149
Serum
proteins:
HP:
1-1 6 9.7 5 8.1 5 6.7 9 12.0 4 4.4 8 5.6
2-1 24 38.7 25 40.3 34 453 29 38.7 31 345 54 38.0
2-2 32 51.6 32 51.6 36 48.0 37 493 55 61.1 80 56.4
Total | 69 62 75 75 90 142
X% 0.22 0.0 0.87 0.77 .02 0.08
c
SS 46 76.6 45 75.0 52 65.8 49 72.0 65 73.0 82 70.1
SF 13 21.7 15 25.0 24 30.4 17 25.0 19 21.4 32 27.3
FF 1 1.6 . 3 3.8 2 3.0 5 5.6 3 2.6
Total | 60 60 79 68 89 117
X2 0.0 1.6 0.01 0.12 010. 0.0

Tf:




TfC 62 100.0 62 100.0 75 100.0 75 100.0 90 100.0 141 | 939

TP 0.0 0.0 0.0 0.0 1 0.7
Total | 62 62 75 75 90 142

Red  cell v

enzymes:

ADA: ..

1-1 50 89.3 38 80.8 54 77.1 44 70.0 61 79.2 100 573.

2-1 6 10.7 9 19.2 15 21.4 17 26.9 13 16.9 33 24.3

2-2 . . 1 15 2 3.1 3 3.9 3 2.2
Total | 56 47 70 63 77 136
X% 0.18 0.52 0.0 0.05 1D 0.02

ESD:

1-1 41 73.2 45 70.3 58 78.4 53 80.3 58 78.4 87 61.7

2-1 13 23.2 16 25.0 13 17.6 13 19.7 13 17.5 49 34.7

2-2 2 3.6 3 4.7 3 4.0 0 3 4.1 5 3.6
Total | 56 64 74 66 74 141
X% 0.04 0.09 0.16 0.04 0.22 0.35

PGM]_

1-1 20 40.8 16 421 28 39.3 39 57.3 46 34.1 53 37.3

2-1 21 42.9 14 36.8 37 50.7 21 30.9 29 34.1 66 46.5

2-2 8 16..3 8 4.1 8 11.0 8 11.8 10 11.8 23 16.2

Total 49 38 73 68 85 142

X21 0.38 2.0 0.77 3.3 .4 0.10

AK:

1-1 46 86.8 58 90.6 78 97.5 68 97.1 71 80.7 126 393.

2-1 7 13.2 6 9.4 2 2.5 2 2.9 17 19.3 9 6.7
Total | 53 64 80 70 . 88 135
X% 0.263 0.154 0.01 0.01 01.0 0.16

6PGD:

AA 47 94.0 58 98.3 69 100.0 61 96.8 71 92.2 110 492.

AC 3 6.0 1 1.7 . 2 3.2 6 7.8 9 7.6
Total | 50 59 69 63 77 119
X% 0.0 0.0 0.0 0.02 D.1 0.18

AP:

A 2 5.3 2 6.5 5 10.0 3 6.4 4 .5 8 6.5

BA 14 36.8 9 29.0 15 30.0 9 19.1 26 29.5 28 22.8

B 18 47.4 19 61.3 22 44.0 26 55.3 58 66.0 81 65.8

CB 2 5.3 1 3.2 2 4.0 6 12.8 6 4.9

CA 1 2.6 3 6.0 3 6.4

C 1 2.6 3 6.0
Total | 38 31 50 47 88 123
X% 1.68 0.70 3.48 2.52 0.24 3.42







Table 2
Gene Frequencies For Armenian and Assyrian Populadins in Iran

Gene | Armenian | Armenian | Armenian | Armenian | Assyrian | Assyrian
Uromia Tabriz Tehran Isfahan Tehran | Uromia
.399 .383 .293 314 .269 .333
2 .091 .079 .034 .077 .019 .088
115 .105 .100 .092 .135 119
r .395 433 .573 517 577 .460
.378 A17 .378 .369 452 .352
.051 .140 .162 .184 133 .128
.333 221 .343 321 .289 .249
.075 .054 .015 .042 .040 122
.048 Ce Ce Ce Ce Ce
.032 .014 .011 Ce .008 .014
Ce Ce Ce Ce Ce .009
.061 .154 .091 .084 .078 .109
" .010
.012 Ce Ce Ce Ce .
.145 .368 .326 .237 331 .220
S .684 .523 .564 .537 .570 .627
3 471 .109 .110 .226 .099 .153
1 .268 .235 .276 .340 .357 .300
2 732 .765 724 .660 .643 .700
¢ .007 .039 .042 .025 .023 .013
b .993 .961 .958 975 977 .987
K .043 .047 023 .044 .054 .040
.957 .953 977 .956 .946 .960
é 430 .458 451 432 479 A73
b 430 A17 484 432 501 461
.140 125 .065 .136 .020 .066
é .386 .549 444 438 .560 421
b .613 451 .556 .562 440 .579
! .290 .282 .293 .313 217 .246
5 .710 .718 .707 .687 .783 .754
° .875 .875 .810 .846 .837 .838
F 125 125 .190 .154 .163 .162
¢ 1.00 1.00 1.00 1.00 1.00 .996
° .004
! .946 .904 .879 .833 877 .857
z .054 .096 121 167 123 .143
! .848 .828 .872 .902 .872 791
: 152 172 .128 .098 428 .209
.| .622 .605 .637 728 712 .606
< | .377 .395 .363 372 .283 .394
! .934 .953 .987 .986 .903 .967
: .066 .047 .013 .014 .097 .033
A1 .970 991 1.00 .984 .961 .962
°1.030 .009 .00 .016 .039 .038
é .250 .210 .280 191 193 179
b .684 774 .610 713 .807 .790
¢ .066 .016 .110 .096 Ce .024
N [ 1.00 1.00 1.00 1.00 1.00 1.00
N 11.00 1.00 1.00 1.00 1.00 1.00
' 1.00 1.00 1.00 1.00 1.00 1.00

In the Rh system, there is significant regional efémheterogeneity among all six communities £X15.2, d.f. = 4, P < .01)
but not within Armenians or Assyrians {>% 11.0, d.f. = 12, NS, and®»& 2.3, d.f. = 4, NS, respectively) or between the
Christian groups (X= 28.04, d.f. = 20, NS). The most common haplosypacountered in these two populations are CDeg&an
34%-45%) and cde (range 22%-34%). The Armeniandroimia were, however, characterized by a low fremyeof cDE and the
presence of cdE, e, and €de haplotypes.



For the MNSs system, the anti-M and anti-N seraedetated during transport and could not be reloed so only the Ss
results are presented. The Armenians and Assyraén®romia showed the lowest frequency of the S gébh®% and 22%,
respectively), and there was significant heteroggneithin the former (¥ = 18.76, d.f. = 6, P < .01). In four of the sixgienal
populations, there were individuals showing the- $¥senotype, giving the rather high' §ene frequencies ranging from 11% to
23%, slightly higher on average in the Armeniarasntiin the Assyrians. There was no genetic hetereiggm the P, Lutheran, and
Kell systems.

For the Duffy system, this is the first investigatiin which both anti-Fyand anti-F§ were used. The Duffy gene frequencies
in the six groups are similar. The gene is present, its frequency being higher inAhmenians than in the Assyrians. The Kidd
frequencies show a slightly wider range, the Urosamples tending to have slightly lower Jiequencies in each population.

The large number of studies of the haptoglobin eystn Iran show the overall frequency range of Hp gene to be 20%-
36% [6, 7], into which the present frequencies lie tArmenians and Assyrians fit well. For transfeyronly one Assyrian of
Uromia showed the phenotype BC. The C3 system leas hittle studied in Iran, the sole report of tB8*F allele frequency for
Iranians being 21% [8]. There is no significantdregeneity among the six groups in this investigatithe C3*F frequency in
Assyrians and Armenians ranging from 13% to 19%.

For the ADA, ESD, and PGM, systems, the six sampfeAssyrians and Armenians showed no significagional or ethnic
heterogeneity. The 6PG@ene is missing in Armenians of Tehran and at Vewfrequency in Armenians of Tabriz, but is aftgu
a high frequency (4%) in both Assyrian groups. Thisquency variation of the PGDgene within Armenians and between
Armenians and Assyrians is statistically significg4? = 8.58, d.f. = 3, P < .05, and®X 8.27, d.f. = 1, P < .01). In Armenians, the
AK?gene frequency ranges to a significant exterftX8.58, d.f. = 3, P < .05) from 1% to 7%, but the® Assyrian samples differ
significantly from each other &= 7.10, P < .01). For acid phosphatase, againeti®significant regional heterogeneity (%
20.50; d.f. =3, P <.001). There is no genetidatdon in the LDH, MDH, and SOD systems.

TABLE 3
ESTIMATES OF F-STATISTICS AMONG SIX ARMENIAN AND AS SYRIAN GROUPS (IRANIAN CHRISTIANS)
Unweighted Weighted Iy Fst

SYSTEM Rr ... X Average Variance Average Variance Unweightetleighted
Lutheran .0579 1.79 .0598 .0366 .0517 .0330 0002 .0065
Kell .0006 .00 .0131 .0165 -.0031 .0125 -.0125 7003
Rh(Cc) .0334 .60 -.0037 .0212 .0251 .0216 .0370 0084
Rh(Ee) 1791 17.58 1370 .0592 .1500 .0556 .0487 | .0342
Hp .0072 .02 .0058 .0038 -.0000 .0034 .0014 .0073
c’ .0388 71 .0222 .0111 .0308 .0108 .0168 71
ADA .0439 .86 .0155 .0103 .0265 .0092 .0288 .0179
ESD .0686 2.24 .0817 .0152 .0649 .0157 -.0142 .0040
6PGD -.0293 31 -.0270 .0001 -.0295 .0001 -.0022 0010
PGM .0912 3.78 .1061 .0132 .0860 .0120 -.0167 .0056
AK -.0458 1.03 -.0480 .0010 -.0469 .0010 .0020 .0009
Mean .0405 C .0329 C .0323 . .00792 088

To the phenotype and gene frequency findings ogethmpulations may be applied Wright's [9, 10] &istics. In the majority of
genetic systems where the heterozygote is phematypdistinguishable, the estimates are low pesitind the meansFs, and kst are all
positive (table 3). Thefestimate measuring the inbreeding coefficient oihaividual relative to the total population of @tians indicates
a clear tendency to excess homozygosity, on avesage two-thirds that of offspring of first-cousinions, reflecting the breeding isolation
of the Christians as a whole. However, the meareBtimate, the coefficient of an individual relatito the subgroup to which he belongs, is
nearly as high. This may be a reflection of the Ibsiae or relatively closed nature of these locammunities or of some practice within
them tending to promote consanguineous marriadges;fdrmer seems the more likely. Certainly the mé&agpvalue, measuring the
differentiation of subpopulations, is not high, andjgests that the extent of random genetic diffexton among these subpopulations is so
far only moderate.

The R matrix of Harpending and Jenkins [11], meiagukinship among the six populations (table 4gsuall the available genetic
systems. The elements on its principal diagonalvsthat the Armenian populations of Tabriz and Iafahand the Assyrians from Uromia,
are closest to the center of the population clusidrile the Armenians from Uromia and the two sampfrom Tehran are the most
peripheral. The value ofdRcalculated from the principal diagonal is 0.011ighély higher than Wright's &. This difference may well be
due to the addition of further systems in the dakion of the R matrix, but the conclusion that thigect of random subpopulation
differentiation is only moderate remains unchangdtw elementsgshow that the: most closely related pairs are ttreehians from Isfahan
and Tehran, followed by the Armenians and Assyrfam® Uromia. The least closely related are the émians of Uromia to the two Tehran
groups. The distance measures calculated from tnatRx (table 5) show the same pattern.

The contribution of particular alleles to this gatt of relationships can be summarized by plotffitg 2) the first two eigenvectors of
the R matrix superimposed on the S matrix [11]. Pbsition of the Armenians of Uromia is associgtedicularly with alleles cdE, °, and



1 a b

.. the Armenians of Tehran and Isfahan with® and ; and the Tehran Assyrians with % , and 2 Although there is a
suggestion of some contribution of African genés ( ) particularly to the Armenians, the fact that nofi¢hese or other African alleles are
situated at peripheral positions and none is pdaity characteris tic of any of the six populasosuggests that the heterogeneity of the
Christian groups owes little to such admixturethe absence of any other identifiable contribusoyrce, a reasonable interpretation is that
the heterogeneity is largely random in origin.

TABLE 4:
R MATRIX
Armenian | Armenian | Armenian | Armenian Assyrian Assyrian
Uromia Tabriz Tehran Isfahan Tehran Uromia
1 2 3 4 5 6
1 0.0161 .
2 -0.0032 0.0094 .
3 -0.0045 -0.0015 0.0113 .
4 -0.0032 -0.0037 0.0030 0.0099 .
5 -0.0069 -0.0001 -0.0031 -0.0034 0.0151 .
6 0.0018 -0.0009 -0.0051 -0.0027 -0.0016 0.0086

NOTE: Ryjr =0.011718.
DISCUSSION
A few blood group data on Armenians and Assyriamsavailable from other studies in Iran and nedgimg countries. A comparison

with the present re sults confirms that the Armesiand Assyrians as a whole are characterized ligla A gene and cde haplotype
frequency [12]. .

Table 5
DISTANCE MATRIX 2% =
Armenian | Armenian | Armenian | Armenian Assyrian Assyrian
Uromia Tabriz Tehran Isfahan Tehran Uromia
1 2 3 4 5 6
1 0.0000 .
2 0.0318 0.0000 .
3 0.0364 0.0237 0.0000 .
4 0.0324 0.0266 0.0151 0.0000 .
5 0.0450 0.0247 0.0326 0.0319 0.0000 .
6 0.0210 0.0198 0.0301 0.0239 0.0268 0.0000
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Fig. 2.--The locations of the six populations oe ¢fenetic map and
the extent to which each allele contributes to them

The small size of each local sample implies faiaisge errors attaching to the gene frequency etnavhich must to some extent
obscure the relationships among the group. Howekierfirst two eigenvalues of the R matrix accoiant63% (35% and 28%) of the total
variation so an attempt at interpretation appezasanable.



The extent of genetic variation among the differ@gional groups of Armenians and Assyrians anavéen the two Christian groups
is well demonstrated by the range of gene freqasnici almost all the genetic systems here studtiesieveral of which, although they are
not massive, these differences attain statistigmlificance. The differences between the rural arighn populations of Uromia and Tehran
are distinct in both the Assyrians and the Armesiand contribute appreciably to this heterogenéity,while the two Uromia groups are
quite close to each other and the two Tehran graupgess so, the heterogeneity that is observggests a cluster of genetically similar but
slowly diversifying populations and that in thisvéisification process the effect of urbanizationTehran, and concomitant gene flow or
possible differential selection, contributes ap@ely. The systems in which this diversificationpiarticularly apparent are Rhesus, S, ESD,
PGM; AK, and AP.

In Iran there are as yet no data available on dgertdtferentiation and genetic distance, againsiolhthese estimates for
the Christian population can be compared. The dstimates vary from locus to locus, but the mdie the estimate of R,
indicates modest but definite differentiation inobd polymorphisms. The level is similar to that mauin interstate and
intrastate subpopulation comparisons in India [18ks than in the ethnically diverse populationsSofuth Africa [11], South
American Indians [14, 151, and the Papago Indiab8],[ but considerably higher, by factors of some,3than among
subpopulations of Cumbria in north-west England][Ilthe estimates are very unusual, however, in thatkfigures are so
much lower than the | One possible explanation is active migration bedw the communities, restraining the differentiatio
process, and it is unfortunate that data on migrativere not collected during this survey to quantifie effect of marital
interchange.

CONCLUSION

Until such time as migration, isolation by distancand larger samples for gene frequency estimatoa studied
explicitly, the conclusion must remain tentativeutBthe impression left by the work so far is of ster of genetically
similar but slowly diversifying populations and thi this diversification process the effect of arzation in Tehran, and
concomitant gene flow or possible differential s#len, contributes appreciably.
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