Science sample from Biology

Basic Genalics

se-Basic Genetics

Gregor Mendel was bom in 1422 on a farm in
Hemrendorf, Austria. At age 21 be entered the
Azpatinian order of the Roman Cathalic church,
Mopmonk he stud od science at the Univeruty
of Viznna and beceme an excelient mathema-
nan Later, as a schoolieacher, he engaged in
many scentific actvites. He rocorded sun spots,
read Darwin (with whom he disagreed ), and
raintaired 50 bechwves in which be tned 1o male
vabols European. American, and Egyphian types
of bees, In 1837 Mlendel began a program of se-
tive breeding of peas in a small phet in the
e vepetable gasden of Konigser
\\ monastery near Brunn,

Muoravia
Merdel's experienoe
in brecding and rais-
ing plants and ani-
mals on has Teher's
farm. along with
his mathematical
amd experimental
science background
/ from the university,
equipped him well (o
investigate heredi v Af-
ter 8 years of ratsing

thousands of pea plarts and recondmg and <las-
sifving many pages of notes, Merdel wiote a pa
per which presented a st of nclution: pow
called Mendelian geoetics, In 1568 Mendel be
came the abbot of the monzstery, and polibical
peoblems Sorced him oo give up maoat of his s
ennfic work. In 1E54 he dwd of 3 kudney disomier

CGregor Bendel’s paper on heredity b peas was
published 0 1865 bur lay unnoticed in libranes
for aboat 15 wears. Tn 19000, after scientits luad
learned moch about the cell, they rediscovered
the paper and recognized s worth. Mendel be
came kpown as '"the Father of Genetics.'” To
urderstand modermn genctic theones, you mut un
derstand what Mendel doscovered about heredity.

Mendelian Genetics
Mendel ondered 34 vameties of pea seeds, planted
them, and observed their charactenistics. Fom
those varietics he chase 7 sets of apposing char-
acteristic s, For rum|||c_ he moted that pcas are
exther aboul 6 11, 1all ar sbout 2 0. tall, Tall and
short are & oset of opposing chamcteristics. Pod
color 13 esther green o vellow, another set of
opposing characteristics. Peas are round or
wrinkled
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Chaplar 58

The fiovwer of the pea plam made it ideal for
genelic expenmentation, The petals are armanged
so that the poller: ¢which contans the rrale gam-
cie) rawrally ferilizes the pistl (which contains
the female gamele) of the same Nower. This 5
called sellf-pallinatisn. If Mendel wanted 1o
cross-pollinate il he had tootear open the petals
and remove the pollen sacs Defore they matured
When the pastil was o be feruilized, he could
supply pollen from another pea flower,

s

S8-2 The pea fower: [left) chosad, resulling in Saif-po-
firation, (g opened, resdy 60 be crogs-fa-Tided

Mendel began his experiments with peas that
had Been self-pollinating asd breeding true; in
other words. the tall plants dlways produced nall
planii, the shor plants always prodosed shost
planti, and so fonh. He called these the parent
plants and used the symbol P, to represent them.
One of Mendel' s experuments involved cross-pol-
linaring & tall pez plant with a short pea plant, He
called the offspring of this cross the tiest fillal®
generation (F 1. All the F, plants wene tall. He
allowed F, plans w sell-pollinate and produce
the second filial generation (F.) Of the 1088
planti v Mendel's F, generation, 78T of them
were (all, and 277 of them wers short,

Mencel's cancepls

To explain the cucome of this expenment amd
similar resulis he obtained when he croased peas
with other sers of opposing charactenistics, Men.
del proposcd several concepis. His concepts hinve
been validated as scientists Fave observed smnlar
reaults in other organisms and the cellular struc.
tures responsible for heredite. The followimg ¢on-
cepts are {llustrated in the crosses described in
hgure 58-3.

2 The conceplt of unit characteristics  Mendel
stated that an organism’s charactersstics are
caused by units which he called facrrs (now
called geres), which occur in pars. In pes plants

the tall parent has two genes fof being wall, which
are represented by TT, wwd the shom paremt has
two genes for being shod, o Remember that
genes {made of DMA) anre responable for inher-
ited characteristics, that gencs are located on
chromosomes, and |hat neost organisms have bo-
mogons pairs of chromaosomes. Thus mast mor-
mal organisms have pairs of genes in their cells.

2 The concept of dominant and recessive Smce
the shost plant of the P, could give only 2 shor
gene (1L and the tall plant only 2 @il gene (T,
the F, generation was Tt. But mather than being
mediem-sized as expected. all the F| generation
were tall. Mendel called 3 trut tht expressed
iself when factors for two opposing Irmts ase
present he dominant trait (caused by a dosgran
gene ). The rail that is masked thidden) when twe
genes for opposing iraits are present is the: reces:
slve tradt (caused by a recestive gene )

a2 The concept of segregation  Mendel mea
soned (har when a <ell forms gametes, the gencs
separate (segregate’ so that thene is only ore pene
for each characteristic in each gamets, Our
kinowledge of the behavior of chromogomes in
meiosis indicates that Mendel's description of
gamete formation is accurase.

These concepts are also ilustrated by the sell-
pollinanion which produced Mendel's F, generi
tion of 1all and shen plants. Since the F, gener:
ation were all Tr, half of their pollen shoud con-
tin a2 T pene and the other hall a ¢ gene. Half o
the ova they produce should contain a T gene and
the other hall @ ¢ geae. This illustrates the concept
of seged panon.

The “poessive gene (1) was nol destroved of
altered when it was masked by the domimani gene
n the F, gencration; therefore, in the F, gener
ton there are some shorl pea plants, Whenever
both purrent plants gave the mecessive gene, the
offspring expressed the recessive mut. This illus-
trates (ke concept of unil charecteristics

Motice the possible unions of the vanows gam-
etes of the F, as illwsirated in figure 5B-3. Three:
fourths of the possible gametz combinat dns
the F. have o least one dominant gene: oaly 174
of them have two recessive genss. This, combned
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with the fact that Mendel's F, pencration results
s TRT ll 1o 277 shor (which is aboat 34 o
145 lends suppoit to the concept of umit
dermcientes,

| i

P,

F; T 1l 77 shert ped plans

B & pummany of Mendes crosses of £l and short
a pigty

Sesetic terms

Laowing the following penetsc werms will help in
ser dcussion of genetic principles:

1 Phemotype® (FEE nub TY1TE)  The expresaon
o an organism’s genes; what an ofganism is like
=l green. consincied nol all genes resalt in a
viashle trait. For example, you inhented genes for

faview Questions 58-1

Basic Genelics

digestive enrymes which are not scen but maust
wirk for you w0 be boalthy, Expressing these
poncs is part of your phenotype. I
a3 Genotype® (JEN wh 7wim)  The genes that the
organism has (often expressed by letiers such as
TT. Tr, o, and so [onh)
@ Allele (uh LEEL)Y One pair of genes which
has equivalent positions on homodogous {paincd)
chromosomies; these ane often expressad by let-
ters-for example, T of 1,
2 Homozygous® (000 moh AYE gus)  The cons
ditsen of both alleles in a cell (organismb being
the same-for example, TT or i1
3 Heterorypows® (HET ube oh ZYE gw) The
condithon of both allkckes i 3 ool (organim) mod
being the same=for cxampile, T
o Monohybrid® (M o HYE bad) Cross
A cross that deals with only | st of alleles —that
i, with | set of opposing charactenstics.

a man with the dominant phenotype
(free carlobes) knoas that be is homorygoos for
the trait. His penotype is FF. His wife has the
recessive phenotype. What kind of carlobes docs
she have? The only gen-
alype n person with the
recessive phenotype can
have s . (17 she had a
dominant allele, her phe-
nobype would be differ-
ent ) All the man's sperm
contain the dominant al-
Iele (F ), and all the wom-
an" s ova the mecessive al-
lele (1. All their children,
therefione, would have the
heterorypous.  penodype
(Ff1. What would be the
phenotype of these
children?

1. Who kv “"the Father of Cenetica?”” What dad be do 0 carm this nitle?
1 Describe the (2) concept of unil chamcteristics, (b) the concept of sepregation, and i<} the

congepd of dominunde.

3 The pene for 3-:'I|c|w peas i dorminoand over the gene for LN peas, What i the difference
betwoen homorygous yellow peas and baterosygous yellow pea®

4. Compare s contrast the genotype and phenotype of an ofgankm,
5 What is the difference betwoen o gene o an allele?
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