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One diploid
cell with four /7
chromosomes /

DNA replication

Homologous

Four chromosomes, > pair of
each with two S }/chromosomes
sister chromatids >

First meiotic division
(Meiosis 1)

Sister
chromatids

Second meiotic division
(Meiosis 1)

) (. ) (@

Four haploid daughter cells with two chromosomes in each cell

(a) Bacteria

(b) Fungi
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(in) Cell division

@ Sporic meiosis @

(c) Mosses

Gamete fusion
Sporic meiosis

Spores
(d) Higher animals

Gamete fusion
(fertilization)

Gametic
meiosis

Gametes

Gamete fusion
(fertilization)
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MEIOSIS

Sister chromatids.

MEIOSIS | continued

METAPHASE | ANAPHASE | TELOPHASE | AND CYTOKINESIS

Kinstochore
microtubule.

tor
chromatids

MEIOSIS II (The Separation Division)
LOPHASE 1!
PROPHASE II METAPHASE Il ANAPHASE It AND CYTOKINESIS
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mITOSIS

h synapse,
forming a bivalent. Crossing over
‘occurs between nonsi
chromatids, producing chiasmata. In
mitosis, each chromosome acts

ty.

In meiosis |, chromosomes (not
chromatids) separate. In mitosis,
chromatids separate.

Telophase and Cytokinesis.
Result of mitosis: two cells, each
‘with the same number of
chromosomes as the original cell.

In meiosis Il,

sister

chromatids

separate.

Result of meiosis: four haploid cells, each with half
25 many chromosomes as the original cell. Each
haploid cell contains a random mixture of maternal
and paternal chromosomes.
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Number of chromosomes
(a) Nondisjunction of homologous (b) Nondisjunction of sister
~ chromosomes in meiosis | chromatids in meiosis Il
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(a) Gamete formation in the male Spermatids Sperm cells
(haploid) (haploid)
Polar bodies (haploid)
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Oocyte Egg cell
(diploid) (haploid)

(b) Gamete formation in the female

polar body

{ ’

oocyte

(c) Polar body formation in a
human secondary oocyte
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P Generation

(true-breeding
parents)

White
flowers

Purple
flowers

|
v

F, Generation
(hybrids)

F, Generation
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All plants had purple flowers

705 purple-flowered 224 white-flowered
plants plants

Self- or
cross-pollination

Y

Allele for purple 2 Enzyme that
flowers / CTAAATCGGT helps synthesize
purple pigment
Pair of
Locus for flower-color gene > homologous
chromosomes

Allele for white \
flowers -

©2016 Pearson Education, Inc.

ATAAATCGGT
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Appearance:

Purple flowers White flowers
Genetic makeup:

Gametes:

F, Generation

Appearance: Purple flowers
Genetic makeup: Pp
. 1 7 -
Gametes: /z® 2(P)
. Sperm from
F, Generation
2 F4 (Pp) plant
® @
e & &
Eggs from | PP |

F, (Pp) plant
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Meiosis
a 5 b
B

Diploid cell after
chromosome duplication
(Prophase ) Possible haploid gametes

(a) Unlinked genes assort independently

E: e
D d
iy —— =
ENRE P
D D Meiosis ’
Diploid cell after 8D d

chromosome duplication

(Prophase I) Possible haploid gametes

(b) Linked genes end up together in the absence of crossing over 1
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Four possible
gametes

Aa ~
/A |
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Parental genotype

Aa 7
\///A I~
: 3

Bb

(a) C ing over. Two h
chromosomes, one bearing alleles A and oo Recombinant genotype
B and the other alleles a and b, are ’// A PEIN
paired at prophase |. Two nonsister — MEIOSIS | MEIOSIS Il
chromatids undergo crossing over, BKK"
causing portions of each to exchange bB 48,

places. The result is two recombinant
chromatids, with alleles A and b on one
chromatid and a and B on the other.

g Recombinant genotype

,af™>
/ DX
. ﬁ Parental genotype

(b) Results of crossing over. Each chromatid
ends up in a separate gamete, two of
which have the parental genotypes (AB
and ab) and two the recombinant
genotypes (Ab and aB).
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Parental phages

© Phages of different
genotypes co-infect
a bacterial cell.

Bacterial cell

@ Phage DNA P\.
is replicated.

e Homologous sequences
from the DNAs of the

two types of phage
occasionally align. b

o Homologous recombination
produces recombinant
phage DNA molecules.

B
] —
A 1'7 1
e —
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Bacterial cell  Bacterial chromosome (DNA)
Fragment al
of DNA \
(a) Transformation. Transformation involves uptake by the bacterial cell of DNA, which i il into the
bacterial by two events (indi by X‘s). The DNA will be in progeny cells only if i into
the bacterial the frag of DNA initially taken up does not normally have the capacity to replicate itself

autonomously in the cell. (The main exception is an intact plasmid.)

DNA from previous host cell

Transducing
phage

Bacterial
chromosome (DNA)
|

(b) i ion il the i ion of DNA into a bacterial cell by a phage. Once injected into the host cell, the
DNA can become integrated into the bacterial genome in the same manner as in transformation. In both cases, linear fragments of DNA that
end up outside the bacterial are y by
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Bacterial chr
| F* cell
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(a) Conjugation between F* and F~ cells. The transfer of a copy of the F factor plasmid from an F* donor bacterium to an F~ recipient converts the
F~ cell into an F* cell. Plasmid transfer occurs through a mating bridge and begins at the F factor’s origin of transfer, indicated by the arrowhead.

F* cell Hfr cell

(b) Conversion of an F* cell into an Hfr cell. Integration of the F factor into the bacterial chromosome converts an F* cell into an Hfr cell.

Hfr cell

Hfr cell B, 4 B
(donor) A B
Mating bridge ——— — —_— —_—
B
(recipient)

Recombinant F~ cell

(c) Conjugation between an Hfr cell and an F~ cell. Transferring a copy of the Hfr genome into an F~ cell begins with the origin of transfer on the
integrated F factor. Cells rarely remain in contact long enough for the entire bacterial chromosome to be transferred. Once inside the F~ cell, parts
of the Hfr DNA recombine with the DNA of the F~ cell. Uppercase letters represent alleles carried by the Hfr; lowercase letters represent
corresponding alleles in the F~ cell. In the last step, allele A from the Hfr is recombined into the F~ cell’s DNA in place of its a allele. 1 5
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