






extraction is made of a mixture of 4.42 g
Sodium phosphate monobasic monohydra-
te Sigma 3522 (NaH2PO4, H2O) and 23.86
g Sodium phosphate dibasic anhydrous
Sigma S3397 (Na2HPO4) dissolved in 1 l of
distilled water.
The starch gel (12.5% of starch) is made of
47 g of Sigma starch S15651 cooked in a
pH-8.3 buffer composed of 9 volumes of
Tris-citrate pH 8.3 (6.2 g Trizma base
Sigma T1503+1.46 g citric acid Sigma
C7129+1000 ml of distilled water) and 1
volume of Lithium borate pH 8.3 (1.2 g
Lithium hydroxide monohydrate Sigma
L4256+11.89 g boric acid Sigma
0252+1000 ml distilled water).
The Lithium borate pH 8.3 described above
is used also as electrode buffer.
The electrophoresis is carried out in a Maxi
Plus tray connected to a Consort power
supply unit working with a tension of 350
V and a current of 65 mA. While running,
the tray is placed inside a refrigerator to
prevent excessive heating.

staining enzymes
For visualizing enzymes, we use 75 ml

of a Tris-HCl buffer (0.05 M pH 8.0)
containing a staining solution 1 ml absolu-
te ethanol Riedel-de Haën 32205, 10 mg β-
NAD Sigma N7004, 10 mg NBT (Nitro
Tetrazolium Blue chloride) Sigma N6876
and 5 mg PMS (Phenazine methosulfate)
Sigma P9625. The thin slices of gel are pla-
ced in containers containing the staining
solution and put in an incubator at 37°C.
After 30 to 60 minutes of incubation, zones
of activity appear as spots on the slices.

Interpretation of zymograms
The count of the loci and alleles was

done on the basis of the quaternary structu-
re of ADH, which is a dimer, and the avai-
lable knowledge and results on the alcohol
dehydrogenase of Aleppo pine and other
pines.
The enzyme is here transcribed in capitals
followed by a first italicized Arabic nume-
ral to refer to the involved locus and by a
second italicized Arabic numeral which
indicates the coding allele. For example,
the transcription ADH22 refers to alcohol
dehydrogenase encoded by allele 2 at
locus 2.
The encoding gene is transcribed in italici-
zed lower-case letters preceded by a capi-
tal, also in italics. Loci are distinguished
from each other by their electrophoretic
mobility : the fastest (i.e. the closest to the
anode) is pointed out by the numeral 1, the
next by the numeral 2 and so on; the same
for the alleles at a locus. For example, the
transcription Adh2 represents the locus 2
encoding alcohol dehydrogenase.
Genotypes are transcribed as follows: Adh2

(11) indicates homozygotes for the allele 1
at the locus 2, Adh2 (12) indicates hetero-
zygotes at the locus 2 and Adh2 (22) indi-
cates homozygotes for the allele 2 at the
locus 2.

statistical analyses and genetic parame-
ters estimate

The probability to detect in a given
population an allele X with a frequency
f(X) is equal to :

 = 1- (1 -  ())n [1]

Where n is the size of the sample repre-
senting this population (n=30 for Zeralda,
n=10 for Setif and Tebessa). 
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allele Adh21). And, the frequencies of the

homozygotes Adh2(11) and the heterozy-

gotes Adh2(12) are very low ; homozygotes

Adh2(22) represent the most part of the

samples in the populations of Tebessa and

Setif and the totality of the sample of

Zeralda (Table 2). The deviation from the

Hardy-Weinberg equilibrium is significant

in the case of Setif ((χ2=10,0 ; p=0,007) but

not in the case of Tebessa (χ2=1,4 ;

p=0,495). One cannot put forward such a

conclusion for Zeralda given the complete

deficiency of heterozygotes

Genetic parameters
Within - and global population genetic

parameters are presented in Table 3. Within

populations, positive values of F suggest
that the studied populations were inbred
and deficient of heterozygotes, particularly
populations of Seif and Zeralda where F=1.

Globally, the high value of FIT (FIT

=0,645) indicate a deficiency of heterozy-
gotes over the total population, mainly due
a deficiency of such individuals at the
within-population level (HI=0,04 ; HS=
0,10 ; FIS=0,600).

The value of the coefficient of popula-
tion differentiation was moderate
(FST=0.1134), essentially reflecting diffe-
rences in allele frequencies between
Zeralda, in one side, and Tebessa and Setif,
in the other side, the fast allele Adh21 being
completely absent in the first population,
whereas it was present at low frequency in
the two others.
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Population ho he F FIS FST FIT

Tebessa 0,20 0,32 0,375 / / /

Setif 0 0,18 1 / / /

Zeralda 0 0 1 / / /

Global HI=0,040 HS=0,1000
HT=0,1128

/ 0,600 0,1134 0,645

table 3 : Within - and whole population Genetic parameters.
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