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Adaptive radiation in Galapagos finches

rmediurn tree finch
[ akarhykochis paiper)

large tree finch
(Cammarbprnchus peittacula)

small tree finch

(O aknarby ks parvlus) Q

rmangrove finch
(Carmarbprchus halichates)

. . -—-I..hr .
vegetarian finch -
(Camarhyrnchus {5 _
crassirostris) - wiodpecker finch

(T aknarbychas pallidus)

!=§ warbler finch

(Carthides alivacea)

L ancestral
zeed-eating

large cactus finch
(Gaospiza cohirostyis)

Cocos |sland finch

. (Pinaroloxias inarhata)
czactus finch

(Gaosmiza scakndaks)

-E_rn.all ground finch
(Geespiza fuliginesa)

sharp-beaked ground finch
(Gagspiza Qifficilis)

large ground finch

rediurn ground finch
(Geospiza fragrirestns)

(Geospiza Forkis)
£ 2005 Encyclopsedia Britannica, Inc.







intermediate saddle

(I @] MIBWO06M.







TR

il

=







THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

By CHARLES DARWIN, M.A,,

LN I N

IOHY MURREAY, ALBEMARLE STREE1
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The Variation of

Animals and Plants

Under Domestication

Second Editton, Eevised

Charles Darwin
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Cuar, XXVII PROVISIONAL HYPOTHESIS OF PANGENESIS. 349

CHAPTER XXVIIL

PROVISIONAL HYPOTHESIS OF PANGENESIS,

PRELIMINARY REMARKS—FIRST PART !—THE FACTS TO BE CONNECTED UNDER
A SBINGLE POINT OF VIEW, NAMELY, THE VARIOUS KINDS OF REPRODUC-
TION—RE-GROWTH OF AMPUTATED PARTS—GRAFT-HYBRID8—THE DIRECT
ACTION OF THE MALE ELEMENT ON THE FEMALE—DEVELOPMENT—THE
FUNCTIONAL INDEPENDENCE OF THE UNITE OF THE BODY—VARIABILITY
—-INHERITANCE-—REVERSION.

BECOND PART !—STATEMENT OF THE HYPOTHESIS—HOW FAR THE NECESSARY
ASSUMPTIONS ARE IMPROBABLE—EXPLANATION BY AID OF THE HYPOTHESIS
OF THE BSEVERAL CLASSES OF FACTS SPECIFIED IN THE FIRST PART—
CONCLUSION.

I~ the previous chapters large classes of facts, such as those
bearing on bud-variation, the various forms of inheritance, the
causes and laws of variation, have been discussed ; and it is
obvious that these subjects, as well as the several modes of
‘reproduction, stand in some sort of relation to one another, I
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Figure 24-26 Crossing over. (a) The homologous
chromosomes of a grasshopper are shown during
prophase | of meiosis. Multiple points of joining
ichiasmata) are evident between the two homolo-
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GENETIC CON TROL OF BIOCHEMICAL REACTIONS IN
NEUROSPORA*

By G. W. BEADLE AND E. L. TATUM
BioLoGICAL DEPARTMENT, STANFORD UNIVERSITY

Communicated October 8, 1941

From the standpoint of physiological genetics the development and
functioning of an organism consist essentially of an integrated system of
chemical reactions controlled in some manner by genes. It is entirely
tenable to suppose that these genes which are themselves a part of the
system, control or regulate specific reactions in the system either by
acting directly as enzymes or by determining the specificities of enzymes.!
Since the components of such a system are likely to be interrelated in
complex ways, and since the synthesis of the parts of individual genes are
presumably dependent on the functioning of other genes, it would appear
that there must exist orders of directness of gene control ranging from
simple one-to-one relations to relations of great complexity. In investi-
gating the réles of genes, the physiological geneticist usually attempts to
determine the physiological and biochemical bases of already known
hereditary traits. This approach, as made in the study of anthocyanin
pigments in plants,® the fermentation of sugars by yeasts? and a number
of other instances,* has established that many biochemical reactions are
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Human Genome Project
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HEJRVCYDJDMDMDNNSJSKNSMSSNMSMSDDJSMDNBDMDMDMDNDND
NDNDNDNEHKEEMNENBELCHTODJDGGLDSDSMSNDBEEMNFODNELDB
F/FNMEBKKENFLEEWLFJHYBDKSKLGFJDGEJMDKDLSMDHBSHSLKHJFD
MFDGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTGTGTGWODLRN
FGRJRKGHGFHGEDKE,DJHHGREKLFJRGGFEJKRMNFLDKGHKLFHBEKF
BSHYYSLLKJKHPJKGKGKJJHJGGFSJHDSMDSKKDFLDDDLDKDKDKFLFG
KDSJSAHJSKDLFFJKEKJTBKKENFLEEWLFJHYBDKSKLRKKILSGTRIBKKENFL
EEWLFJHYBDWELCOMEKSKLSTODRETIRTCXSKFHFPSJDGSGQIFHFYRFM
FHDMDSSDNDXSMFNFFDNFMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABKKENFLEEWLFJHYBDK
SKLAAAAAAAAAAAAAAAAAAAAA A A A AAAAAAAAFTFTFTFTFTFTFTFTFETFT
FTFTSKSDHFGT4ANMFJDFFJRHRTLGKRHNREHBKKENFLEEWLFJHYBDKSKL
METHRIFHSYSVFNMFFBN.X./FND.D/SMFNBSFNFNFHJER.EMNRBBEJNG
VTTEJKSJFYDVBEHFLKDJSHGSGFSARCJFDJGUDTSHFIROFYSHDPEIFB
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I\/IIIYTWRWGEFELKD REHRGREFGRJRJYGFGGSKJSLSSLJHGGFEKEFKD
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CCCTCTAAGCTAGCCGTCCTGTCTCCCAGATACCCAGGCCCAAGGTCCTA
CCCTCCCTTGTCTAAGAATGCTGTGTGTGACTTTCAACTCCCCCATCAAC
CACTCCCTTTTCCAGCCCTCCCTCCTGCCCTCCTTCCCAGGGACTCACGA
GGTGATGAGCCTCTTCTCCAGGGGCCCGGCCACGTCATACATGGCCAGT
CGGTCCCGGCACTCTGCCAGCGTCCACTCCAGCCGGAGTTTGAGCATGA
GGTCCTTGGGGCCCTGCAGGTGCCACAGGCAGCTGGAGGCCAGGTGGT
CAGGCCCCTTCAGCCGGAGGACCTGGCCCTGGCCCACGTAGCTGTAGCG
GTAACAACCTGGAGCGGGGAGAGGGGCACAGCCCCTGATTCCTGTGAGC
CAGAAGGAGGGGACCCTGGGGAGCCAGGTCCCTCAAGGTCCTCCACCAG
GCAGGATGGGCTGGGCAGGGGAGCCGGGTGGGGATAGCCAGACATGCT
CTACCCCATGCCCAGGTAAAAATCCAGTCGCTGCCTGGGGACATGGATGA
CAGCGGGGACAGACAGACACAGAACAGGCAAGAATAGCTCAGGAGGTGA
CGGCTTCAAACCCGGCCTGTGGGCTGGGGGCATCCTGGGGGTCCCTGGT
GAGCAAAGAGGCTGGGGCGAGCCGGGCAGCTTTGAGAAAAGTACACACA
GGGCACGTGTATCTAGAGGACAAGCTGAAGGCAGGGAGGCCTGGCCCAG
GCCATTCCGAGGATGGGCGCTGCTTTCTCCTGCAGCCATAGGGAGCCAC
AGAAGGTTGGGCAAGGCTGGACATGGGCTGGCTTGGACCACACACTCCT
CTGGCTGCTGTGGAGACCAGCGAGGCCACAGGCAATGAGGAGAAGAAGG
GATGAGGGCTTCACTTCCGGTAGAGAGAAGGGAGTGCCCTAAGGAGGAG
TCTGGGAGGCTGCCCTGGGGGGAGGACATGAGCTTTGAGCTAATGATGG
TGAAGCCATCAGTGCCTGGTTCCTCAGGTGGGTGTGAGGGAGACGGAGC
AGGTAGGGCTGGGGAGAAAGGCCTGTGACTTTTCATCCTGCAGCTGGCC
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f 40 boxes ) ¢ 5000 pages per box x 5000 bases per
page
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Finding a mutation in the genome

Genome

Atcgtacgtaggtcagttt
accggtaccatgtatagg
tacccgggtaccctaccc

Normal

cggcaccTAgcatca

Chromosome S
cgtaggtcagtttaccggt

accatgtataggtacccg
ggtaccctacccgggga

atcgtacgtaggtcagttt
accggtaccatgtatagg
tacccgggtaccctaccc

Patient

cggcaccAagcatca
tataggacacatactgat

G catgcattacggatcgta
e n e cgtaggtcagtttaccgg

accatgtataggtacccg

ggtaccctacccaggga




Size of the genome
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