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THE BEST INVESTMENT

PW&QW% has proved to be

the best way of spreading Quranic
knowledge. One pamphlet of average
size cost Rs 10,000 and with it you can

illuminate 5000 homes with Quranic |
wisdom. Lovers of Quran are invited to
invest liberally. They can deposit their
shares of money in Account NO. 3082-7
National Bank of Pakistan Main Market
Branch, Gulberg, ‘Lahore or directly in
the office of Idara Tolu-e-Islam.

" | Chairman
Idara Tolu-e-Islam
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example, if the paired palatire shelves reach the midline before a certain day of developawet,
they fuse to form the secondary palate. After that day the shelves are too widely separated esud
~ to fuse, thus cleft palate. Inherited factors might include velocity of growth, size of mandible amil

tongue, and rapidity of palatine migration. All wounld be expected to influence fusion or bk
thereof. :

(vi) Conclusion,

In closing, I think it is self-evident that the writings of the Qur’an and the Hadiths citzd
above were recorded centuries before modern science clucidated the principles of humas
genetics, specifically the multifaceted nature of its control in developinent. Certdinly.
knowledge at the time of these writings could not have been obtained from existibyg scientific
information. This was, in fact, not evident until 13 centuries later. It follows, 1 think, that ther:
is no conflict betseen genetics and religion. That there exist statements in the Qui’an, shown
centuries later to be valid, would support knowledze in the Qur’an havinyg beei derived from
God. Table 1 .

Relationship between number of genes
- and number of genotype classes™
No. of Genes Classes Classes of Individuals - No. of

1(A,4) AA, Aa, aa . 3
2{(A,a; B, I AABB, AABh. AAbD 9
AaBB, AaBh, Aabh '
n aaBB, aaBh, aabb n 3 F
I

* A and a represent atleles at one locus, B and b at another. If one gene controls theé jiresetice or
absence of a given trait, the population consists of three genotypes; if two genes control a trait,
the population consists of nine genotypes. If there are more than two alleles at a given locus, the
number of genotypes would increase. :
Simpson, J.L.: Disorders of sexual differentiation: Etiology and Clinical Delineation. New
York, Academic Press, 1976.
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The logical explanation for familial resemblance is that a single trait is influence by
several genes. To illustrate the basis of polygenic inheritance, let us consider the
progressively increasing number of genotypes whenever more that one gene influences a
single characteristic. Suppose only one gene controls a trait and that this gene has two
alleles. If the frequency of allele A equals the frequency of allele a, 25% of the population
158 AA(p = q=0.5; p2 = q2 = 0.25), 25% is aa, and 50% is Aa (2pq=0.50). Now, suppose
that not one but two genes influence the trait not only A but a second locus where alleles
B and b exist. Nine genotypes are now ‘possible: AABB, AABb, AAbb, AaBB, AaBb,
aaBB, aaBb. aabb. The population will contain nine distinct classes of individuals if A.B,a
and b all exert dissimnilar influences (SLIDE - Table 1).

If one represents histographically the proportion of individuals in each genotypic
class, a normal distribution will be approximated as more and more genotypes become
possible. Continuous variation will soon be approximated. As the number of genes
controlling a trait increases, the number of genotypic classes increases even more:
(SLIDE) Figure 1 shows the histolographic representation for one gene having two
alleles. If two genes exist, each with two alleles, we have seen that there will be nine
classes and thus nine histographic bars.

A trait controlled by more than one gene is said to be inherited in polygenic fashion.
Although the term polygenic inheritance is often used synonymously with continuous
variation, the latter may also result from other mechanisms, namely, a single locus
influences by environmental factors. If environmental as well as genetic factors influence
a trait, the term multifactorial is used. Polygenic and multifactorial inheritance usually
cannot be distinguished from one another in humans, although comparisons between
monozygotic = and  dizygotic twins theoretically permit such a  distinction.
Polygenic/multifactorial inheritance is invoked to explain the inheritance of normal
anatomic and physiologic variables that display continuous variation - height, skin, color,
hair color, blood pressure, age of menarche, ability to metabolize a given drug or toxin.

(v) Polygenichﬁltifactorial Inheritance as an Explanation for Birth Defects.

Polygenic inheritance, per se, cannot explain presence or absence of anomalies
(discontinuous variation). In discontinuous variation the population consists of two
discrete groups, one affected (e.g., cleft palate} and one unaffected. That is, either one has

~£left palate or one does not. There is no continuum in the population. To explain such

dichotomy (discontinuity) on a polygenic basis, one must additionally postulate a
threshold beyond which the accrued genetic liability for developing a specific trait
becomes so great that a malformation is manifested. (SLIDE - Fig.) Phenotypically
normal parents delivered of a child with a polvgenic trait (anomaly) are assumed to have
genetic liabilities nearer the threshold than most other individuals in the general
population. This model is especially reasonable biologically if “liakility” reflects rate of
embryenic growth. Growth occurring too slowly could preclude ™ key embryonic step
being accomplished by a certain crucial time, thus leading to anomuaious development. For
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that the expressivity of dominant genes is not determined until the time of conception, for
ot until then is presence or absence of modifving genes determined.

A specific example is derived from sex differentiation which becoimes programimed
during nutfah, but manifested only later in gestation. Both female and male gametes
contribute to the sex chromosomes, consistent with the Qur'anic phrase (SLIDE), "and
He created both maie and female from the gametes which is ejaculated and planned”.

(i Different Mendelian Mechanisms.

The plural nature of “amshaj™ further agrees with existence of different genetic
mechanism. even within the single category of single gene (Mendelian) mutations. There
are references in the Hadith to several different specific single gene mechanisms, namely
hoth recessive and dominant inheritance. (Slide Enumerating Genetic Mechanismis)

A potential allusion to recessive inheritance would appear to exist in the Hadith.

(SLIDE - Camel Hadith) My translation is “A man came to the Prophet (peace be upon
him) and said, *A black child has been born for me.' The Prophet (peace be upon him)
asked. ‘Have vou any camels?’ The man said. ‘Yes.' The Prophet {peace be upon him}
asked, *What color are they?’ The man replied, *Red.” “‘ls there a grey one among
them?' The man replied, ‘Yes.” “Whence come that?® He said, *Maybe it is because of
heredity.” *Maybe this son of yours has this color because of heredity.”

If there is a genetic explanation for this. clearly the appropriate mechanism would be
autosomal recessive inheritance. Finally, allusions exist as well to dominant factors. In
the Hadith it is written, (SLIDE) “Oh, Allah, make us enjoy our hearing, our vision, our
strength, as long as we hive, and make it our nheritor.” The ckoice of the word
“inheritor™ supports dominance. inasmuch as the word confers subject. By contrast,
using the word inherited would have conferred the connotation of being an object.

(iv) Polygenic Inheritance.

We now know that most normal variation is due to polygenic inheritance, by
definition multifaceted and plural in nature. Neither chromosomal nor Mendelian
mechanism can readily explain the genetics of normal anatomic and physiologic variations
{e.g. stature). On the other hand, the tendency of relatives to resemble one another in
physical appearance is obvious. Moreover, most congenital anomalies show some
heritable tendencies. '

That genetic tendencies, rather than merely shared environmental factors, are
responsible. for familial aggregates can also be deduced from twin studies.” Monozygotic
twins are much more likely to be concordant for any given anomaly than are dizygotic
twins. Since either monozygotic or dizygotic twins are exposed to the same intrauterine
environment, genetic factors must be invoked to explain the differences. On the other
hand, monezvgotic twins show less than 100% concordance for,common,_tl_;g\'itvs, iﬁ_dicating
existence of environmental as well as genetic factors. - |




qemeﬂc'przoqmwmq -
(N THE MUTAAH STAGE
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_ Several different genetic mechanisms are now known to be repsensible for normal
'a'nd abnormal human development. These include: (1} abnormalities of chromosome
i sumber or structure, (2)_mutati0ns at a single genetic locus _(Maﬂdolin), (3} cumulative
1 offects of several genes (polygenics, all acting to produce a single phenotype. There exist
inn Islamic writings several citations that are consistent with
genetic mechanisms. In this commurtication, we should consider several, relevant

§ citations.

(i) Earlier Scientific Beliefs.
! Although science now recognizes the concept that beth mal_e,'and'female gametes
¥ contribute to the zygote, this has not always been aceepted. ) :

it was believed that the male ‘sperm contributed a miniature

fetus contained within the sperm. (SLIDE) The female was believed to contribute nothing
of a heritable nature. We now know, of course, that both male as well as female.

" contribute chromosomal complements to make the diploid number of 46.

During the Middle Ages,

" (i) Genetic Control Beginning at Conception.
] The multifaceted genetic contribution is specifically acknowledged in the Qur’an by
| the phrase “putfah amshaj”. (SLIDE - Nutfah Amshaj)

Of significance is that «amshaj” is a plural adjective,
“nutfah is a multifaceted single entity. This multifaceted role for genefic programming
‘begins early in deyelopment, but not prior to that. Only when the zygote fuses can the
.- genetic contributions of both parents actually be determined.
_ nutfah, a man was created and immediately programmed.”

then, that after fertilization, programming begins. As an example of

The concent is,
all that only if both parents arc

-programming beginning only after conmception. Rec
heterozygous (carriers of a recessive trait) will their offs
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the existence of these different. -

agreeing with the concept that '

(SLIDE) “But out of

pring be affected. ‘We also know -

]



