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PREFACE

Many high schools of today are offering advanced biology elasses
for the very capable and interested students. Thls paper is written
to be used as a guide for teaching human genetics in such a gourse.

There has not been too much work done in the field of human
heredity because of the long life cycle of man and other involving
problens. The work that has been done, however, should be brought
to the attention of more people. This peper will show some of the
advantages one can gain by having an adequate knowledge of heredity.
A paper, such as this one, is mosﬁly written for those students
preparing themselves for a career in the medical and zoological
fields.

Indebtedness is acknowledged to Drs. James Zant and Herbert
Bruneau, Oklahoma State University, and Dr, Mary Warters, Centenary
College of Louisisna, for thelr assistance and guidance in writing this
paper; and to my sister, Velma Bernice Sanders, for her assistance in

typing this psper.
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CHAPTER I
HISTORY OF GENETICS

Genetics, the science of heredity, is becoming one of our most
interesting and importent subjects. Ever since the hydrogen bombs, there
hes been much more experimentation done in this field to determine the
effects of radiation. In the classroom, there are questions ebout why
are eyes blue and not brown. Therefore, it is importent to try fo bring
to students more and more information in order to enswer their questions.
This chapter is a review of some of the history of genetics. Later chap-
ters will develop human genetics more. |

Ancient records show us that even the Greek philosopher, Aristotle,
gave heredity some thought end made an attempt to understend its causes.
However, the actual history dates back to 1857 when 8ir Francis Galton
began & series of studies on inheritance which resulted in significant
conclusions concerning variation within a species.

It was actually, however, Gregor Mendel, an obscure Austrian monk
who was the founder of this field. In 1864, he read a paper sbout his
work with plants before a scientific society of his dey. However, the
significance of his great work was not appreciated for 36 years, 16 years
after Mendel had died.

About 1900, three scientists working in different parts of the
world came upon practically the same thing thet Mendel had discovered.
They were: DeVries in Hollend, Correns in Germsny, and Tschermsk in

Austria. Then Mendel's paper was republished end he received credit due
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him. Thus, the science of genetics was born; His work develoﬁed into the
femous Mendel Laws of segregation and independent assortment.

Mendel did not know whet went on within the cell that was responsible
for his 3:1 and 9:3:3:1 ratios. Im 1902, W. S. Sutton and C. E. McClung
in this country, and Theodore Boveri in Germany, decided that hereditary
factors within the chromosomes were responsible for heredity. Im 1911,
another American scientist, Thomas Hunt Morgan conceived the idea of genes,
lying in a linear fashion on the chromosomes.l He was convinced of this
because whenever he saw irregular behavior in the inheritance of certain
traits in his Drosophila (fruit fly) cultures he also noted irregularities
in their chromosomes and, conversely, any deviation in the chromosome
pattern was reflected in ebnormal flies. From this information Morgan and
his associates were able to construct chromosome meps showing rather
definitely where the genes ley with respect to one another on the four
chromosomes in Drosophila. Today, even the sex chromosomes of men have
been mapped.

Many efforts were made to see the genes within the chromosomes. As
early as 1881, Balbiani in Italy pointed out the giant chromosomes in the
salivary glands of certaim flies. In recent years these cells have been
studied. The chromosomes appear under the light microscope as ribbons
of alternately dark and light dises or bsnds. There is considerable proof
now to show that each dise corresponds to a groﬁp of genes with respect
to lecation on the chromosome.

Genéticists today know that genes are nucleoproteins and that cells
contain desoxyribose nucleic acid (DNA) in chromosomes and ribonucleic

acid (BNA) in both the chromosomes and cytoplasm. This is the present

lp1fred Elliott, Zoology (New York, 1952), p. 585



stage in the history of geneties. Geneticists are spending most of their

time now studing the chemistry phase of heredity.



CHAPTER I1
HUMAN HEREDITY

At this perticuler time when the world is becoming so full of
numerous undesirable abnormalities, it is time for man to stert thinking
about the principles of human heredity. Most of the basic ones have
already been discussed in an elementary biolory course. Most every-
thing mentlioned in this peper will be to tell how a certain trelt is

inherited as students should become aware of this.
Practical Applications of Humen Heredity

Man is not a particularly favorable object for gensetic study. He
hes a long life cycle and comparatively small individual progenies.

The understanding of the genetics of any‘erganism depends first of sll
upon a knowlédge of what characteristies are inheriﬁed. A great deal
of what we know about the inheritance of different treits in man hes
eome from the analysis of pedigrees and of twin studies.

Just what are some of the important reasons for studying human
heredity? First of all it is importent for genetic prognosis. This
covers th§ field where doctors and counselorsAgive advice in prospective
marriages and prospective families. A doctor should be able to tell a
prospective father affected with a dominanﬁ abnormality that helf his
offspring cen be expected to suffer from the same'thing. He should be
able to give encouraging advice as.well as discouraging, In making the

prognosis, the docter should observe the trait, describe, and identify
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it. Then a check of the literature about the inheritance of the

characteristic should be made. Next, the family history should be

checked to see if the inheritence is similer to ones in the literature.

Last of'all, study the potentiasl environment. Then meke the prognosis.
A second application is in the diagnosis of & certain disease.

On the basis of the family histery, a diagnosis mey be made when the

| conditions are too difficult to identify accurately by other means.

For example in the case where a child was éuffering from dry skin,

gparse hair, undeveloped teeth, a doctor without checking into the

background said it was low metabolism and gave thyroid treatment which

1 Another doctor traced history snd found it was the

proved harmful.
dominant hereditary form of ectodermal dysplasia which is a treit thet
involves the total absence of sweat glands as well es hair and tooth
deficiencies.

The third application is the instituting of preventive measures
againgt certain diSeasea on the basis of the known genetie¢ background.

The fourth applicatioﬁ is in the testing of paternity\and other
medico-legal problems on the basis of various blood groups.

The fifth application is in the setting up of eugenic programs for

the protection and improvement of society.
The Vocabulary of Human Genetics

DOMINANT: An inheritsble condition or trait which shows up in the off-
| A spring over its opposite or recessive trait. |

RECESSIVE: An inheritable condition or dharacteristic which does not

lpdrian M. Srb end Ray D. Owen, General Genetics (San Francisco, 1952),



show in the presence of its opposite or dominant condition.

SEX LINKAGE: A condition where genes are tied in some fashion to a
particular sex.

GYNEPHORIC: A eondition of & sex-linked recessive where the female is
the carrier of a ireit.

HOLANDRIC: Inheritance where the character is transmitted only from
father to son.

HEMIZYGOUS: An unbalanced condition of a gene in which it has no mate.

SYNDROME : A medical term for a condition which expresses itsglf in
apparently unreleted effects on several different organs
of the bédy.

PLEIOTRDPIC: A term used where a gene has different effects on different
organs of the body.

ANTICIPATION: A progressively earlier appearance of an inheritedvcondition

| in successlve generstions.

HETEROPHERY: The sudden appearance of a new abnormality in several members
‘of a‘family.

HOLOGYNIC INHERITANCE: Condition where the character is transmitted only
from mother to daughter in the female line.} It is probably
caused by attached Xs.

SEX-LIMITED INHERITANCE: Difference iﬁ penetrance in the sexes.

POLYMERIC or POLYGENIC FACTORS: Those factors espplying to racial features
as skin color and head shape; and where two or moie genes
are causing a charactér such &g goiter.

ISOPHENIC: A term for genes having similsr phenotypic effects.

EXPRESSIVITY: A degree to which a gene can express itself.

POSITION EFFEC?: The expression of a gene may be altered in different

loeations.



TRIAD INHERITANCE: This is where a trait is inherited by sex linkeage;
recessive, and dominent.genes.
SEMI-SEX LINKED: A condition where a trait or characteristic is

dominent in one sex and recessive in the other.

HOMOCHRONOQUS: - The appearance of a certain character at a certain
age of life. V
SUB-LETHAL: ' The case where certain characters ceuse death in

childhood end not at birth.
AUTOSOMAL GENES: These are genes found on chromosomes other than the -

sex chromosomes.
Exemples of Human Inheritance -

As a person grows older and thinks of having a family somé dey, the
thought of how certain traitS‘or characters are inherited comes to one's
mind. This section will be divided into some of the main areas of the
human body and will describe the more common characteristics of each and
how it is inherited. |

EYES: There are many cbnditions that lead to blindness. One of the
most common conditions is the cataréet. This is actually a clouding up
of the lens. It is a dominent characteristic with low pemetrance. Another
condition of the eyes is glaucoma where liquid of thé iris presents pressure
on nerve of cornea. It is caused by a dominaent gene. Retinitis pigmentose,
a development of a pigment alongside the blood vessels of the fetina, ecan
also lead to blindness., This usually appears before one is twenty years
old and is caused by tried dominant inheritence. Aniridia, absénce of an
iris is snother cause of bliﬁdness. This is an example of a dominant gene
with skips. Arophthalmus, the sbsence of the eyebﬁll, is o recessive‘con-

dition. Microphthalmus, a reduced eyeball condition, is generally a



recessive sex-linked trait; but sometimes is tried. Optic atrophy, =
degeneration of the optic nerve is triasd with éex linkege leading.

There are several defects of the eyes thet cause trouble but don't
lead to blindness. There are two kinds of color blindness--complete
and incomplete. In complete color blindness everything is black and gray.
In incomplete color blindness red is green, blue is yellow. Both kinds
are caused by sex-linked genes. Nyctolpie or night blindness is a sex-~
linked recessive or tried trait. This condition is attributed to en
insufficiency of rods and retinal purple. Hyperopia,'faf—sightedness,
is dominsnt while myopia, near-sightédness,'is generelly recessive.
Cornea astigmatism which is caused by unequel curveture of the cornea
that causes objects in one place to be in sharper focus than objects in
another plsace, ié a dominent cheracteristie. Straﬁismus or cross eyes
is a tried treit. Nystegmus,which is en uncontrolled mevement:of the
eyes is a sex-linked recessive and autosomal dominent trait.

Some abnormelities of the physicel appearance of the eyes are
mongolian eye fold, ptosis, and cryptophthalmas. The first of these is
a condition where a fold of skin from the upper eyelid extends down over
the inner corner of the eye to produce this distinctive appearahce. It
is a dominant trait. Ptosis, another dominant trait, is a condition
where a person is unable to use the muscles which raise the upper eyelidsv
giving a drooping appearance. Cryptophthalmaes is a2 condition where the
lids feil to separste and the baby is born unable to open its eyes. This
condition is & recessive autosomal trait. |

Eye color is an interesting color. Brown eyes are dominanﬁ over blue
eyes. Other colors are heterozygotes of biown. The blue color‘of the
iris is due to a pigment in the back (or retinsal 1ayer) of the iris as

seen through a semi-opaque, eolorless leyer in front of the iris. In



those with darker eyes, it will be masked by the development of melsnin
in the front part of the iris.

EARS: The size, shape, and structure of ears are inherited. There
are two different kinds of ear lobes, if one will observe. These two kinds
are attached and free lobes. The free lobes are dominant over the attached
ones. A dense hair growth on_the ears called hypertrichosis is a holandric
trait. Thé complete absence of an ear is a domingnt characteristic. Séme
people are born with natural earring holes which are depreséions located in
exactly the same spot where young ladies of times passed pierced their ears
for earrings. This trait caused by an autosomal dominant gene shows incom-
plete penetrance and variable expressivity.

There are many reasons for deafness. Congenital deafness is caused
by two sets of recessive genes. Deafmness After maturity or otosclerosis
is accompanied by ringing or buzzing in the ears. This condition ié in-
duced by ebnormsl growth of bone.around the bones of the middle ear which

“transmit sound vibrations and make hearing poséible. There are more women
than men affected with this, and it is believed to be caused by the inter-
action of autosomal dominant and sex-linked dominant genes. Deafness that
eppears around the age of forty is ceaused yy the atrpphy of auditory merves
which trensmit impulses from the hearing organs of the ears‘to fhe brain.
This is caused by an éutosomal dominant gene. Otitis, a tendencj for in-
flammation of the middle ear is caused by réeessivé genes. |

NOSE: Multiple genes affect the length,‘shape and uidfh of the nose.
A high convex b;idge of nose is dominant over a straight bridge:or eoncave
bridge. A dominant gene caused the root of the nose at the foréhead to be
higher in some individuals than in others. A straight tip of the nose is

~ dominant over an upturned tip. Wide spread of wings of the nose is dominant
over a narrow spread of wings. High wings which show openings Qf the nose

are recessive to lower types.
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MDUTE: One characteristic about the mouth is the lips. Full lips
are dominant over thin lips. A deformity of the lips is harelip which is
usually esccompenied by a cleft palate. This is ceused by boih recessive
and dominent genes with greater penetrance in the male than in the female.

Perhapsvone‘never thinks of different shape tongues, but there are
several. Backfold and U-shaped tongues are dominant over clover-leaf
shape. The inheritance of aglossia, absence of the tongue, is not
known. The adherent tongue which is an exemple of holendric inheritance
is & condition where the tongue cannot be raised to the palate to pro-
nounce K ar G. |

The absence of teeth may be hereditery. If the missing teeth are
the upper incisors and molars, centrel incisors and lateral incisors, a
dominant gene is responsible. If the missing teeth are canineé, a sex-
linked gene is responsible. The lack of wisdom teeth is a dominanf
characteristic. If‘the enamel of teeth is missing, this is eaﬁsed by
a dominant sex~linked gene. Very small teeth, microdontia, is a recessive
characteristic. Maloéclhsion is a condition of irregular teeth that results
from the crossing of faces with lerge and small jaws. The growth of the
gums over the teeth, called hyperplasias, is caused hy a dominant gene.
Early decay of the teeth is hologynic inheritance.

A receding chin is recessive to s straight ehin. A protruding chin
and overhenging lower lip is caused by a dominant gene. A dimple in the
chin and cheeks is a dominant characteristic. 7

SKIN: The pigmentation eof the skin is interesting. fIf there i3 a
pigment, it is dominent. There are two sets of genes responsibie for
color between marriages of‘Negro snd non-Negro. Certain dominant genes
cause characteristics aé freckles and piebalding. Albinism is é receséive

trait. Freckles is the condition where the pigment tends to acgumulate



in isolated little islands which become very prominent when darkened by
exposure to the sunlight. Piebalding is_where there are lsrge ﬁhite
spots on the skin of Negroes thet tend to remein constant. '

There are meny skin abnormalities. A few will be mentioned here.
Xercderma pigmentosum is a condition where there is extreme sensitivity
of eyes and skin to light. This 1s a recessive case where freckles may
shovw in the hetérozygote. This mey also be an incompletely serlinked
case. As é child growé older, certain regions of the rash frequently
become malignent and death nearly alwsys results before maturity is
reached. Anidrotic ectodermal dysplasis is vhere there is a deficiency
in the sweat glends, a sparse growth of heir on the heed end body, and
a deficiency of teeth. This is ceused by both dominent and sex?linked
recessive genes, Keratosis pilaris is a condition where the eyelashes
end eyebrows are asbsent, the scalp is more or less completely Eald, end
the skin is dry, heiry and more or less scaly. This is recessive in-
heritence. Verrucosis is a condition of warts occurring on the skin of
face, scealp, trunk, and limbs. These warts are oval, grayish white or
yellor in color. These are due to rgcessive genes and to‘predisposition
of the dissase.

HAIR: Heir color is due to pigmentation. Two pigments, granula
and mellarin, are the ones responsible. Dark pigments are dominent, red
is recessive. Gray heir is the lack of pigmentation with air spaces
being formed. As a person gets older, the whiter their hair gets. 1In
cértain pedigrees, premature grayness 1s inherited as an autosomal domi-
nant characteristic. Sometimes a peréon has & white forelock Ar blaze.
This i1s a simple dominent treit.

It is hard to believe, but curly hair is dominent over straight heir.

The atnormality of ringed hair is inherited as a simple recessive trait.
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This is a condition of air spaces being‘between pigment. When a whorl of
hair goes counterclockwise, we have a recessive trait called widow's peak.

Baldness is a sex-limited charscteristic being dominant in males end
recessive in females. Much hair, hypertrichosis, is doﬁinant.' Hypo-
trichosis, thin hair is recessive.

HANDS and FEET: When geneticists describe traits of the hends end
feet, they more or less describe the abnormel traits. A few of these will
be discussed here. Syndactyly, the fusion of bones bf the adjacent toes
and fingers, is 2 holendric trait. Zygodactyly, commonly known as webbed
toes, i3 a fusion of the flesh. This also is a holendric trait. Crooked
little fingers, called streblomicrodactyly, is caused by an irregularly
dominent gene. Polydactyly, tﬁe presence of extra fingers and‘toes, is
dominent with variable expressivity. Hemmer toe, a condition where the
big toe overleps others, is dominant. The inheritance of clubbed feet
is stiil uncertain. The absence of hends and feet known as acheiropodia
is recessive. Flet foot, a common ailment of many.people is a recessive
treit. Right-handedness is dominant over left-hendedness. Monodactyly,
a dominant treit, is where only the little finger is present. ihe |
ebsence of digits, ectrodactly, is recessive. Anonychia pollicun, the .
absence of the thumb nails, is dominant.

 SKELETON: Achondroplastic dwarfism is a dominant condition where
the head and trunk of body are normal in size, but there is a great re-
duction in the length of the limbs which results in a short stature.
This condition is accompanied by a deformity of the long bones. The legs
are»usually set wide apart at the hips and curve inward as they‘ektend
down toward the feet giving a bowed appearsnce. The head is somewhat de-
formed. An ateliotie dwarf is well proporiioned, but small in all parts

of the skeleton. This condition is due to a deficiency of the growth
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hormone of the pituitary gland and msy be due to two recessive genes of
at least two independent loel. Osteo-chondrodystrophy is a condition
resulting from en overall irregularity in the bone development which

- produces deformities of the trunk and the limbs. The limbs msy be of
normal length, but the trunk may be abnormally shortened. This is a
sex-linked recessive trait. Osteopsathyrosis is a condition of fragile
~ bones associated with a blue color of the sclera ef the eye and with
otosclerosis which results in deafness. This is a dominant trﬁit.
Dysostosis cleidocrenialis ié the absence of the clavicles or collar
bones giving a person the ability to fold their shoulders inward until
they touch or almost touch under the chin. Associasted with this trait
is a soft spot on the head. This is caused by a dominant gene. The
looseness of the ligaments which hold boneé in place may result in various
defects of the posture and also account for the ability of affected per-
sons to perform unusuél contortions. This condition is associated with
orthostatic albuminuria (presence of albumin in the urine only when the
person has been sitting or stending for some time). This is a AOminant
treit with a high penetrance. Rickets ias a bone deformity caused by a
deficiency of Vitemin D. The susceptibility to this is dominant.
Arthritis is a condition of soreness and stiffness of the jointé between
the bones. The susceptibility to this is dominant.

MUSCLES: Genes for muscular development as a whole are sex limited.
Mhscles of women usually contain hgavier deposits of fat than tﬁose of men.
Pseudohypertrophic musecular dystrephy is the gradual wasting away pfv
muscles beginning in childhood and usually resulting in death in the early
teens. This is caused by a sex-linked recessive gene occurring‘in boys
only. Peroneal atrophy is the progressive wasting away of calf muscles

usually beginning between the ages of tén and thirty. The mu;cies of the
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forearm and hand are affected in some cases. This is triad inheritance
with the sex linked form being the most severe. The éomplete absence of
the long palmar muscle of the forearm can be easily detected sipce the
muscle is cénnected with the hand by a prominent tendén that runs down
the central region of the wrist. This missing musele occurs bacause\ef
8 domingnt gene with a slight reduction of penetrance. This gbsence
causes no hendicaep in the use of the hands and arms.

DIGESTIVE SYSTEM: There are several kinds of uleers =gastrie, pepie,
end duodenal. Gastric ulcer is caused.by a dominant gene with no skips.
Pepic.ulcer is an irregular dominant trait which occurs more frequent in
males than in females. Duodenal ulcer is a recessive trait. Thé tendency
- toward appendicitis 1s caused by a dominant gene with skips sometimes.
Disturbances of the gall bladder are due to an irreguler dominant gene.
Hypertrophic pylorie stenosis is en infantile and sometimes a congenital
econdition in which there ié projectile vomiting and constipation. The
symptoms develop around the third or fourth week of life. There is‘also
gastrie peristalsis and a furrowed brow. Thls condition is caused by the
thickening of the pyloric stomach wall, hypertrophy of the enormous cir-
cular muscle of the pylorus, the circulér fibers of thé pyloric sphincter
~and by a recessive gene.

RESPIRATORY SYSTEM: The susceptibility to tuberculosis is of a re-
cessive type of gene.

'CIRCULATORY SYSTEM: Pernicious anemia is where there is an insufficient
nunber of red blood cells to traﬁsport oxygen in quantities needed for the
best performance of the cells of the body. The red blood cells are not
being preduced by red bone marrow rapidly enbugh to supply the body needs.
" There is a deficlency of én entianemic factor formed in the cells of the

 stomach wall which is stored in the liver asnd, hence, an extract of liver
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of other animéls can relieve a vietim. This is a dominaﬁt characteristic
with CQnsidgrable variation in expressivity. Hémolyticvicterus results
from & hyperfragility of red cells which causes their excessive destruction
_by/the spleen. This causes the spleen to hypertrophy because of the ex-
cessive labor it is called on to perform which, in turn, leads to increased
destruetion of red cells. This is a dominant treit with eriation’in ex-
pressivity and can be corrected by removing the spleen. Thalassemia 13 a
special type of anemia which appears'in infancy or childhbéd and is ac-
compaﬁied by en enlarged spleen and liver, abnormally shaped red blood
cells and an excess of leucocytes in the blood. This condition is interQ
mediete in dominance end is confined to Syriams, Greeks and Italians.
Sicklemia is a condition where red blood cells assume'q'sickle ghape when-
ever they are held in a medium which is deficient in oxygen. This con-
dition is common in Negroes and rare in whites. The cause of the sickle
shape is due to & special kind of hemoglobin which is present in these
cells. An intermediate gens is responsible. When the gene is homozygous,
a person has sickle-cell anemia. When the gene is heterozygous, a person
has sicklemia. Leukemia is a deminant condition where the white gells
seem to destroy the red eells. Hemorrhagic nepbritié is s disease where
the capillary walls of the kidneys ruptufe easily and allow blood to £ilter
into the urine., This is caused by a dominanf gene. Hemophilia, & disease
in which blood fails to clot properly, is caused by a sex-linked recessive
gene. Phlebectasis or varicose veins is a condition where the veins of

the legs bulge out under the skin because of the decline in elasticity of
the walls of the vein. This is a,dbminant characteristic with incomplete
penetrance. Hemorrhoids‘is a dominant characteristic caused by varicose
velns in the walls of the rectum and ﬁay occur independently of the éon—

dition in the veins of the legs. High blood pressure, or hypertension,
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may pe accompanied by kidney trouble, heart trouble and apoplectie stroks.
There may be a number of genes which contribute to the nature and severity |
of the symptoms but it is usually a dominant gene. Eosinophilia, caused
by dominant andvrecessive»genes, is an increase of eosinophilie leﬁkocytes.
This condition may be caused by allergy, by dermatoses or by presence of
parasites in the body. Polyeythemia vera (vaquez's disease) is a condition
6f\a high count of erythrocytes end an enlarged spleen. This condition,
caused by dominant andvreeessive>genes produces a red face and tongue.,
Terget cell anemla or leptocytosis is a disturbance of liver functlon; non-
hemolytic jaundice, yellow skin and eyes. This is dominant inheritance. 4
recesslive trait»is methemoglobinemia which is the presence of metheﬁoglobih
in the blood in large amounts. This substance has a chocolate-brown color
and cannot carry oxygén.

One of the best kmowm characteristics in man is inheited by the multiple
alleles. This characteristic is the blood groups A, B, AB and Q. Three
alleles asre responsible for the various groups: genes 4, AB and &, of which
the first two are dominant to the last. Gene A controls the formation of
enti-A (agglutinogen); gene AB controls the formafion of anti-B; end gene a
is without effect in that 1%t causes no antibody formetion. Neither A nér
AP is dominant to the other, so when both are present in homologous chromo-
somes the blood group AB results. Since these genes are inherited in a
definite fashion, the knowledge of blood types has some ﬁalue in additien
to that needed in transfusions. In cases of guestionable paternity the
knowledge of blood types can be used and may rule out certain males as
possible fathers of a child.

EXCRETORY SYSTEM: Nephritis, an inflasmmation of the kidneys is a
dominant aiSeasé with skips. Polyeystic disease of the kidneys may some-

times be congenital with the kidneys being enlarged before birth, It is
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a dominant cherscteristic with gkips. Addison's disease of the suprarenals
is a fatal condition displaying a deep brown or bronze skin. This is a
simple dominant characteristic. |

ENDOCRINE SYSTEM:  Diabetes mellitus is & condition where the victims
produce an insufficient smount of insulin in the pancreas and sugar metﬁbo-
lism is deffective as a consequence. The_excess sugar accumulates inrthe
system and is excreted into the urine.' The prediaposifion to this is domi-
nant but cen be avoided if the intake of>carbohydrate foods is moderate.
Diabetes insipidus is a condition due‘to en insufficient secretion of a
hormone from the posterior lobe of the pituita:y gland. This hormone
(pitressin) regulates the reabsorption of water in the renal tubules. When
it is defiéient, en’ inadequate amount of water is reabsorbed and conse—
quently an excessive smount of water is eliminated into the urine. This
condition is accompanied by an extreme thirst because of the loss of water
through the kidneys. Thls type of diabstes shows dominant inheritance with
-reduced penetrance. Gout is a condition resulting from a perversion 6f
purine metabolism thet results from excessive production of uric acid.
Persons with this condition have an abnormally high uric acid content in
the blood, have attacks of acute arthiitis and sometimes have chalky de-
peéits form in the cartilage of thevjoints. Many people have hyperuricemia
(high uric content of the blood) who do not have gout. Hyperuricemia is
&8 dominant characteristic with gout>being a higher stage of it‘and is
found mostly in males.

NERVOUS SYSTEM: There are two forms of amaurciic idiocy~-infantile
end juvenile. The infantile form sppears efter seversl months after birth.
This recessive condition ceuses & gradual decline in mental ability, impeir-
ment of vision leading to blindness, convulsions, progressive musculer weak-

ness and emacigtion. The juvenile form appears et the age of six or seven
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showing progressive lost of vision followed by mental deterioratiom, then
muscular incoordination and finally the wasting awey of muscles and mental
obliteration with death occurring before the age of twenty-one. This is
causea also by a recessive gené but a different one from the.oné that
causes the infantile form. Huntington's chorea is a form of St. Vitus
dance éhowing uncontrolled twitcﬁing of the voluntary muscles of the body.
This dominant treit usuelly appears in the thirties an& is asccompanied by
mentel deteriorstion. Schizophrenia is & condition caused by multiple
recessive genes in vhich the victims have almost incomplete insensibility
to surroundings. Menic-depressive psychosis is e condition where the
victims have periods of happineés end then sadness. This condition is
caused by a dominant gene with the penetrance dependable upon some en-
vironmental agents. Senile dementia is a condition where & person has a
brillient mind in his early years but in his old age bggins to show a
progressive deterioretion of mental facultieS'vhich may lead tovcomplete
loss of normasl mentality. This condition is influencedby heredity.
Epilepsy is e condition where the victim has fits ﬁhich may run to uh-
consciousness and muscular spasms. 'It may be inherited by & doﬁinant

gene or brought on by a brain injury. Spinal ataxia résults'from a de-
generation of sensory neurons in the spinel cord. With loss of sensation -
from the muscles comes a defective control of the muscles making the
afflicted person have difficulty in mainteining his equilibrium. A person
mey lose all power of purposeful action through inability to contrel the
voluntary musclés aend ﬁay become a helpless invalid. This conditlon may
be caused by both recessive and dominant genes. However, when the domiﬁant
gene is responsible, a person has brain degenerstion rsther than spinal
cord degenerstion. Hypertrophic neuritis is an enlargement of the spinal

nerves followed by ataxia of the arms and legs and eventually muscular
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atrophy develops between birth and maturity."This is céused by a re-“
cessive gene. Shaking palsy, gradual loss of céntrol of muscles, appears
at fifty or sixty years of ege. Tremulous motions replace purposeful
movements. Other characteristics are rigidity of movemeni, & mask-like
face and a propensity to bend the trunk forward and pass from a walking
to & running pace. This conditien is due to the degeneration of large
ganglion cells in the corpus striatum and slso by dominant and fecessive
genes. Psychasthenia is a functiopal neurosis in which there is a patho-
logical fear and anxiety with ofsessions, fixed ideas,,tics, unreality,
and self-accusation. This is usually caused by a dominent gene. Dipso=-
menis, e morbid craving for alcohol, is caused by a sex-linked gene ex-

pressed in the males and recessive in the females.



CHAPTER III
PROJECTS AND ACTIVITIES

1. Mske a.chart of your own family., A good way to start is to make
the diagram of squares and circles to include as many relatives as possible.
The more persons included, the more your chart will mean. Get all of the
information that you can from'parents; aunts, unqles and grandparents.

Make a list of a number of trsits and number them. Place the number of
any treit in the square or circle which represents a person thet had that

t . '
raiﬁ Man Woman

{:::j Mhrriage<_A<:::)

b ¢

Daughter Son Sex Unknown  Born Dead

‘See if you cen tell from the completed chart whether certein traits
have been dominant or recessive im your family. How have you been affected
by any of these traits found in your relative? As help in starting the

chart, you might use the suggestions from the iist of traits below.1

5 B. B. Vance and D. F. Miller, Biology For You (3rd ed., Chicago, 1954),
p. 509. | '
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7.

10.
11.

14.
15.
16.
17.
18.
19.

25.
26 .

28.

Héir type
straight
curly
black

Eye color

brown

gray

Eyelashes
long_

short

Fingers
long
short
tapering
square
Jjoint missing

joint fused

12.
13.

20.
_l.
2.
23.

Special ability

art

music

Health

susceptibility
to disease

27,

29.
30.

21

brown
red

blond

blue

streight

curved

extra finger
fingers joined
curvedv

short wide nails

long narrow nails

drematics

ege at desth

robust
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2. Meke a chart with movable chromosomes. On & sheet of plain
paper draw circles 1 1/2 inches in diameter. Place the circles so as
tb represent the P, generation and Fheir germ cells, the F1 generstion
and their germ cells, and the F2 geﬁeration. ' 7

Get two packets of paper matches that are made from different
colors of paper or color one set differently. Cut off thé mateh heads.
Cut off pileces of the sticks about 1/2 or 3/4 of sn inch long. Let
these represent the chromosomes and place them in the first circles.

Choose a problem in heredity and let the match sticks represent
the chromosomes carrying the genes used in the problem. Move the
chromosomes so as to show what germ cells can be formed. Then move
the chromosomes to shew how they would combine at fertilization to
form the F generation. Continue through the problem.

This kind of movable chart can be adapted to different kinds of
heredity problems and is a splendid sid in visuwalizing the chromosomé
behavior and the mechanics of inheritance. Try a problem with a dihy-
brid cross.2 |

'3. Genetics of Human Blood Groups. The human blood groups are
vbetter understood genetically than eny other humaen characteristic. A
knowledge of the blood groups has importent medico-legal applications.
It is also importent to physicians in giving transfusions. |

" The red blood cells carry the antigens and the serum contains the
antibodies. There are four principal blood groups (phenotypes)s 0, A4,
B, and AB. | ‘ |

%B. B. Vence and D. F. Miller, Biology for You (3rd ed., Chicago, 1954),
p. 510. '
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The genotypes of the different groups are s follows:

Group Genotypes
€ ii
A G or A
B "% or 11
4B 1" |

Prepare a microscope slide by marking two rings with a wex pencil,
each about ome-half inch in diemeter; label one A and the other B. The
instructor will give you & drop each of A and B test sera. Add a drop
of blood to each of the test sera and rock the slide gently for a few
minutes. Observe under the microscope. If neither of the blood samples
¢lump, the blood is type 0. If both samples clump, the blood is AB. If
only the Anti-B serum mixture clumps, the bloed is group B. If only the
Anti-A serum mixture clumps, the blood is group A. To whet blood group
do you belong? « VUhsat types'ef cells»should

your own serum agglutinate? ’ .

Give the phenotypic ra'tios expected from the following crosses .3

Cross . Blood Bloed Blood Blood
: Group A Group B Group AB Group O
IAixIBi
A
I IB x‘IBi

3 o
Eldon J. Gardner, Genetics Laboratory Msnuel (Minneapolis, 1952), p. 15.
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4. Consenguineous marriages play an important part in the expression
of recessive traits. If albinism (aa) occurs in the general population at
the rate of one in 40,000 people, whet would be the chance of it occurring

in "A's" child in the following pedigree if he married at random and if

the trait was not known to occur in his family? .

What would be the chance if he married his cousin? .

.
O O

G

rendom A cousin
mating marrisge

If A's grandmother was known to have been an albino, what would be the

chance of it occurring in B? .

What would be the chsnce of it occurring im C? .

4
Eldon J. Gardner, Genetics Laboratory Manual (Minneapolis, 1952), p. 53.
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5. A rether frequent inherited difference among people is in the
ability to taste a compound celled phenylthiourea. To about 70 per cent
of North Americen Whites this compound tastes very bitter; the remaining
30 per cent find it virtually taételess. The abllity to taste this com-
pound is dominant, so thet we can let TT and Tt = "tasters®; tt = "non-
tasters.“5

Meke a chart of your family pedigree concerning the ability to taste

or not taste phenylthiocurea.

5Adrian M. Srb and Ray D. Owen, General Geneticg (Semn Francisco, 1952),
Pe 52.



SUMMARY

Today, more and more people are becoming interested in genetics.
Most of the work done in this field does not cover human heredity for
several reasons. The most importent reeson is that men hss such a long
life eycle. Geneticists get their knowledge aboutlhuman inheri tance by
studying family pedigrees. From this information they cen predict how
a certain trait or charaeteristic is inherited.

This study is an accumulation of material that will help teo intro-
duce to capable high school students some of the work in human heredity
that has been done. The history of genetics really begins with Gregor
Mendel who gave us the basic information for the lews of segregation
and independent assortment, Most human traits are inherited by simple
dominance, recessiveness, and sex linkage. ‘There are examples of pedi-
gree studies for most all traits or charascteristics of the parts and
‘gystems of the body such as eye color and hemophilia. These studies
lead to practical applicetions such as the prognosis of whether two

people should marry and to the diasgnosis of certain diseases.
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