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EXPERIMENT

P Generation

(true-breeding
parents) Purple l White

flowers flowers

F, Generation

(hybrids) All plants had

purple flowers

F, Generation

705 purple-flowered 224 white-flowered
plants plants
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The Results of Mendel’s F, Crosses for Seven
Characters in Pea Plants

Dominant Recessive  F, Generation
Character Trait x  Trait Dominant:Recessive  Ratio
Flower color Purple x  White 705:224 3.15:1
Flower position  Axial X Terminal 651:207 3.14:1
Seed color Yellow X Green 6,022:2,001 3.01:1
Seed shape Round X Wrinkled 5,474:1,850 2.96:1

if-

. 0=
Pod shape Inflated x  Constricted  882:299 2.95:1
Pod color Green X Yellow 428:152 2.82:1
Stem length Tall % Dwarf 787:277 2.84:1

¥
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Allele for purple flowers
)

Homologous

Locus for flower-color gene > pair of
chromosomes

J

Allele for white flowers
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Appearance: Purple flowers White flowers
Genetic makeup: PP pPp

Gametes: e Q

%

Appearance: Purple flowers
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Gametes: 1, @ 1, @
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Phenotype

1< White

Ratio 3:1
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TECHNIQUE

Predictions
If PP If Pp
Sperm o Sperm
®) (P » ()
B oS
Eggs P PP Eggs Pp__Pp
5 B o
Pp Pp pp PP
RESULTS
LRt « BBiHLH
All offspring purple 1/ offspring purple and

1/; offspring white
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EXPERIMENT

P Generation YYRR | (&) yyrr

\/ \/
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Predictions dependent independent
assortment assortment

Predicted / or \ g
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Eggs (B e YYRr | YYrr | YyRr | Yyrr
11, @ | L& | Eggs —— .
YyRr | yyrr 1, W | @ @
— = YYRR| YyRr | yyRR | yyRr
3/4 ) ) 1/4 @ == =

=T 1/ :, X ,_\ ‘};
Phenotypic ratio 3:1 ) @ @

YyRr Yj}fr yyRr | yyrr

% | "}/F 316 he o he i\:‘g

Phenotypic ratio 9:3:3:1

YyRr

RESULTS

315 () 108 Q 101 () 32 (5) Phenotypic ratio approximately 9:3:3:1
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Rr x Rr

Segregation of Segregation of
alleles into eggs alleles into sperm
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Red
CRCR

Gametes /

Gametes 1/2 1’2@
S

1/2 1/2@
&4
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Eggs CRCR | CRCW

wew| & | &
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Allele Carbohydrate

A AA
IB BO
i none

(a) The three alleles for the ABO blood groups
and their associated carbohydrates

Red blood cell Phenotype
Genotype appearance (blood group)

IAA or IAi ﬁ A

IBIB or Bi ﬁ B
IAIB * AB

ii Q o)

(b) Blood group genotypes and phenotypes
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Key
[] Male [] Affected T—0 Mating

male Offspring, in
O Female © éfrf:aclfd m birth orde’r
(first-born on left)

1st generation B—O0 @
(grandparents) Www | ww ww | Ww
2nd generation %
(parents, aunts,
and uncles) Www ww ww Ww | Ww ww
3rd generation
(two sisters) g %

- ww ww

4 or

Ww
Widow’s peak No widow’s peak

(a) Is a widow’s peak a dominant or recessive trait?

1st generation (O B0
(grandparents) Ff Ff ff Ff
2nd generation é) &l &l $
(parents, aunts,

and uncles) FForFfff ff Ff | Ff ff

3rd generation

(two sisters) %

and ‘
Attached earlobe Free earlobe

(b) Is an attached earlobe a dominant or recessive trait?
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Amniotic fluid
withdrawn

Centrifugation

Fetus
Suction tube
inserted
Placenta Chorionic through
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| / h cells
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Several v T] Several
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(a) Amniocentesis (b) Chorionic villus sampling (CVS)
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Degree of dominance Description Example

Complete dominance Heterozygous phenotype PP
of one allele same as that of homo- Pp

zygous dominant

Incomplete dominance Heterozygous phenotype
of either allele intermediate between

the two homozygous
phenotypes

Q] §
CRCR CRCW cwcw

Codominance Heterozygotes: Both
phenotypes expressed AB

Multiple alleles In the whole population, ABO blood group alleles
some genes have more

than two alleles A, B, i

Pleiotropy One gene is able to Sickle-cell disease
affect multiple

phenotypic characters
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Relationship among
genes Description Example

Epistasis One gene af_fects BbCc 4@ x 48 BbCc
;r:ﬁ) ter)l((frressmn of @ Y

@ 4 A8 A8 A

alama

ann_,-'-.
(bo)| | = | -

OMB 348 :4 ..

Polygenic A single phenotypic
inheritance character is AaBbCc AaBbCc

affected by
two or more genes
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