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B FIGURE 7.4 A testcross for linkage between
genes in sweet peas. Because the recombinant
progeny in the F; are 8 percent of the total, the
genes for flower color and pollen length are
rather tightly linked.




Four products of meiosis
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B FIGURE 7.6 Crossing over as the basis of recombination between genes. An exchange
between paired chromosomes during meiosis produces recombinant chromosomes at the
end of meiosis.
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B FIGURE 7.7 Consequences of multiple exchanges between chromosomes
and exchange between sister chromatids during prophase | of meiosis.
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B FIGURE 7.8 Two forms of chromosome 9 in

maize used in the experiments of Creighton
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B FIGURE 7.9 Diplonema of male meiosis 70 20 8 2

in the grasshopper Chorthippus parallelus. Total
There are eight autosomal bivalents and an 100

X-chromosome univalent. The four smaller
bivalents each have one chiasma. The remaining

bivalents have two to five chiasmata. DX{ ] + lx{lm] + Ex{lﬂ[}) + BX{lm) 042

Average number of crossovers between Aand B =

B FIGURE7.10 Calculating the average number of crossovers
between genes on chromosomes recovered from meiosis.



Sturtevant’s fundamental insight was to estimate the distance between points on a
chromosome by counting the number of crossovers between them. Points that are far
apart should have more crossovers between them than points that are close together.
However, the number of crossovers must be understood in a statistical sense. In any
particular cell, the chance that a crossover will occur between two points may be low,
but in a large population of cells, this crossover will probably occur several times
simply because there are so many independent opportunities for it. Thus,
the quantty that we really need to measure is the gverage number of
crossovers in a particular chromosome region. Genetic map distances
are, in fact, based on such averages. This idea is sufficiently important \_) -.\_,) &
to justify a formal definition: The distance between two points on the genetic 1 2
riap of a chromosome is the average number of crossovers between them.
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This simple analysis indicates that, on average, 18 out of 100 chromosomes recovered
from meiosis had a crossover between vg and &. Thus, vg and & are separated by 18 units
on the genetic map. Sometimes geneticists call a map unit a centiMorgan, abbreviated cM,
in honor of T. H. Morgan; 100 centiMorgans equal one Morgan (M). We can therefore
say that vg and & are 18 ¢cM (or 0.18 M) apart. Notce that the map distance is equal to
the frequency of recombination, written as a percentage. Later we will see that when the
frequency of recombinadon approaches 0.5, it underesdmates the map distance. To test
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1 Scute, echinus, crossveinless 5C ac cv 1158
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B FIGURE 7.12 Bridges and Olbrycht’s three-point cross with the X-linked genes sc
[scute bristles], ec lechinus eyes), and cv [crossveinless wings) in Drosophila. Data from

Bridges, C. B., and Olbrycht, T. M., 1926. Genetics 11: 41.
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B FIGURE7.13 Calculation of genetic map distances from Bridges and Olbrycht's data. The distance between
each pair of genes Is abtained by estimating the average number of crossavers.
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B FIGURE 9.1 5ia and Dawson's demaonstration
of transformation in Streptococcus pneumoniae
in vitro.
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B FIGURE 9.2 Avery, Macleod, and McCarty's
proof that the “transforming principle” is DNA.



— Protein coat
— Head
— DMNA ,
- Tail core F__ﬁ=§
» ™ Tail sheath
_,“‘“‘ Tail fibers
Experiment I: Little radioactivi
32P-|abeled phage . “PDNA in supernatant
N [ Jeona _
=
+ =) — — + 0 —
10 minutes Blender
N -
E. colicel Phage T2 Infected cell Infected cell Phage Radioactivity in
coats pellet of cells
s e1Ea eifa 1Ea
o Mix phage 0 Allow time for phage o Subject to shearing 0 Separate bacteria from
and bacteria. to infect bacteria. forces in blender. phage by centrifugation.
Experiment II: 358 Protein Radioactivity

355-labeled phage in supematant
— 358 Protein T T
N =@ con . .
) @
—_— + 00—

+ = 5 “
. u ) .
10 minutes Blender Centrifuge
| =) & @ @
A N .
E. colicel Phage T2 Infected cell Infected cell Phage Little radioactivity

coats in pellet of cells

B FIGURE 9.3 Hershey and Chase's demonstration that the genetic information of bacteriophage T2 resides
in its DNA.



Nucleic acids are composed of repeating subunits called nucleotides.
Each nucleotide is composed of three units.
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Opposite polarity of the two strands

Hydrogen bonding in A-T and G-C base pairs
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