Physical Basis of Genetic
Material



Mendel’s Work (mid-1800)
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Independent Assortment vs Linkage
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Morgan and Linkage (early 1900’s)

137~

200~
2107
275~
271 7-
330~
361~

430

wo”

567
570~
595~
625~
660 -

, yellow body, y 00 | / aristaless

/_scute bristles, s >

\ white eyes, w '3

\
\

\
\ ruby eyes, rb

facet eyes, fa
ec

echinus eyes,

1307
165~

Ncrossveinless
wings, ¢v

~ Cut wings, ¢t

N singed bristles, sn

—tan, ¢t

—lozenge eyes, /z

—vermilion eyes, v

~miniature wings, m

~sable body, §
Ngarnet eyes. g 48 5\
\
510,
545,
forked bristles, f  °
~Boreyes, 8 ,
/
/
Mused veins, 1537
Scarnation eyos, car
~bobbed hairs, bb
6707
720~
755~

1005~

1045~
1070~

. el
Z !
I
/ |
- ||||
“ antenna, a/ ki
“Star oyes, S 02
“dumpy wings, dp
—clot eyes, ¢/
192~
26°0
\
2657
410
432
black body, b 40’
/mduced
/bristles, rd
/
/purplo oyes, pr 500
582 \
\ 585
\(-nnabar eyes, cn
6207/
Svestiglal wings, vg 662 /
~Lobe eyes, L 69 57
~curved wings, ¢ 10:7 /
147/
11—
100°7 =

“plexus wings, px

~brown eyes, {
~speck body, sp

Iv| | Cubitus
| [, vains, ci

LY shaven
chairs, scn
\Ngrooveless
scutellum
gu
eye less, ey

,roughoid eyes, ru

Nveinlet veins, ve

“Javelin bristles, jv

/5epia eyos, se

Nhairy body, A

,Dichaete bristles, D
~thread arista, th

\

scarlet eyes, st
\

Curled wings, cu

Stubble bristles, $4

~spineless bristles, ss

\ stripe body, sr

\Ool!a veins, O/
'\ Hairless bristles, M
\ ebony body, ¢

\

cardinal eyes, cd

~rough eyes, ro

~claret eyes, ca



Sex-linked
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Recombination and Linkage
Disequilibrium



Chromosomes (Mitotic, Polytene)
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Data from the National Center for Biotechnology Information (NCBI) and Carvalo (2002)

Mitotic chromosomes width 0.25um length 2pum
Polytene chromosomes length 200pum

Estimated upper bound on gene size: 0.025pm




Muller (1920’s): Xrays and Mutation




Berlin gang: The three-man paper
(1935)

Timofeeff-Ressovsky, Zimmer and Delbruck



Essential point

Mutation rate increases linearly with ionizing
radiation

Makes sense if the mutations are caused by
‘single molecule’ events

Mutation rate= P,c* v=P, Kc,_, v



‘What is life?’ (1944)
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Stability of heredity from
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