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FIGURE 14.7

@ Numbering the carbon

atoms in a nucleotide. The
carbon atoms in the sugar of
the nucleotide are numbered
1’ to §', proceeding clockwise
from the oxygen atom. The
“prime” symbol () indicates
that the carbon belongs to the
sugar rather than the base.
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‘J The four bases
Sgar OH of DNA
@ = Guanine
FIGURE 14.8 Il = Thymine
A phosphodiester bond.
[\l = Adenine
‘y @f = Cytosine
3'End HO H

FIGURE 3.1 A single strand of DNA composed of four nucleotides.
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7here Are Four rucleatides 1 0&—4/

Purine nucleotides
———— i e 7
- ( J,,,U ; Sises '/

Phosphate

Nitrogen base
(adenine, A)

O
H
N7 8 N
<’§9 .4 /;L <<—Guanine{G))
3 -~
NTONTTNH,

OH H

Deoxyadenosine 5'-phosphate (dAMP) Deoxyguanosine 5'-phosphate (dGMP)
P .
A oyin e FURmIne

( Pyrimidine nucleotides)

NH,

—— Cytosine (C) —~— Thymine (T)

0]

OH H OH H
Deoxycytidine 5'-phosphate (dCMP) Deoxythymidine 5'-phosphate (dTMP)

Figure 8-4 Chemical structure of the four nucleotides (two with purine bases and two with
pyrimidine bases) that are the fundamental building blocks of DNA. The sugar is called deoxyribose
because it is a variation of a common sugar, ribose, that has one more oxygen atom.
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. : ...is always
In-DNA, the amount equal to the
of purines (A + G)... amount of
> pyrimidines

- (T+C).

Purines = Pyrimidines
11.5 Chargaff’s Rule

The total abundances of purines and pyrimfdines are equal in DNA.

11 1 Percentages of Bases in the DNA of
+ 4 Some Well-Studied Species

AMOUNT OF BASE

(PERCENTAGE OF TOTAL DNA)

DNA ORIGIN @ @ “

©

Human (Homo sapiens) 31.0
Corn (Zea mays) 25.6
Fruit fly 27.3

(Drosophila melanogaster)
Bacterium (Escherichia coli) 26.1

31.5
253
27.6

239

19.1
24.5
2210

249

184
24.6
225
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the two sugar-phosphate
chains.
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¥4 Pairs of bases form
horizontal connections
between the chains.
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opposite directions:

1

0.34 nm

34 nm

(b)

Phosphorus — s

Minor
Carbon in

sugar—phosphate
“backbone”

gl‘UU\ (S

Hydrogen -

Oxygen __ Major

groove

EAYD

Gook)7ExT & ‘)j

- JarE rars/




/7);6/"11- her o ? OrA j

@ Fouwr O Aerent ”Qc(ca)‘)/‘yu

Q) wucleatder £, ted {z M"V‘e‘”{{ |
O wucleahtes linked 1 ordes cimpe

@ Tuse Chams S:‘:geim.tnz‘g? in mbparalled

éll Gof/dn .;:‘-—-—\;:: fyatqc-( -ﬂ/z/ﬁpf

@ Sases 1n Interia, Jteckad w Sondod (az
A - 64n As — CJM,CQ"m*‘? "paooﬂ-d “n .'(444,."’

@ Bhck borre — Trepa - Aosph ate bondls
il

@ No <o ramt o Jeraence Zq:-. N #&ma—;
@) Onh bar dorensrens ¢

.'Zod‘.4lﬂf€kf‘ A nany #/,o
394 /Jp 2

Rnae e
/04’,/16'.&4/ v 0»/"2 7

@ o’-A, —— &/0’/025



Car Pinwous Oarhk rdecale

A CA)-Olyq;aqe QA"‘;,,:; Onveg (ow M/)/

<h

reaftolone

Phosphale (P)

Deoxyribose -

Figure 2.5 The amangement and association of nucleotides in the DNA double helix.
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Escherichia coli K-12
4,639,221 nucleotide pairs

Figure 1-30 The genome of E. coli.
{A) A cluster of E. coli cells. (B) A diagram
of the E. coli genome of 4,639,221
nucleotide pairs (for E. coli strain K-12).
The diagram is circular because the DNA
of E coli, like that of’ other procaryoces,
forms a single, closed loop. Protein-coding
genes are shown as yellow or orange bars,
depending on the DNA strand from which
they are transcribed; genes encoding only
RNA molecules are indicated by green
arrows. Some genes are transcribed from
one strand of the DNA double helix

(in a clockwise direction in this diagram),
others from the other strand
(counterclockwise). (A, courtesy of Tony
Brain and the Science Photo Library;

B, after F R. Blattner et al., Science
277:1453—1462, 1997.© AAAS,)
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Duchenne muscular dystrophy
Becker muscular dystrophy

Chronic granulomatous disease
Retinitis-pigmentosa-3

Norriedisease
Retinitis pigmentosa-2

Sideroblastic anemia
Aarskog-Scott syndrome
PGK deficiency hemolytic anemia

Anhidrotic ectodermal dysplasia

Agammaglobulinemia
Kennedy disease

Pelizaeus-Merzbacher disease
Alport syndrome
Fabry disease

Immunodeficiency, X-linked,

with hyper IgM
Lymphoproliferative syndrome

Albinism-deafness syndrome I’{;

Fragile-X syndrome j——

(«c 2‘/--40,(

Ichthyosis, X-linked
Placental steroid sulfatase deficiency
e
X recessive

Hypophosphatemia

Aicardi syndrome
magnesemia, X-linked

Ocular albinism g

Retinoschisis

= Adrenal hypoplasia

=\{ Glycerol m‘}'f.?sa deficiency

\ Ornithine transcarbamylase
deficiancy

Incontinentia pigmenti

Wiskott-Aldrich syndrome

Menkes syndrome

\l Andregen insensitivity

Charcot-Marie-Tooth neuropathy

Choroideremia

Cleft palate, X-linked

Spastic paraplegia, X-linked,
uncomplicat:

Deafness with stapes fixation

PRPS-related gout
Lowe syndrome

Lesch-Nyhan syndrome
HPRT-related gout

Hunter syndrome
Hemophilia B

Hemophilia A

G6PD deficiency: favism
Drug-sensitive anemia

Chronic hemolytic anemia
Manic-depressive illness, X-linked

9 Colorblindness, (several forms)
Dzskeratosi congenita
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Turns Gene ON in Brain Tumns Gene OFF in
When Appropriate Transcription Factors
Most Other Tissues Are Bound at RE1,RE4, and RES, Binding
of this Transcnpnon Fac‘tor to RE6 Allows
Increases Rate of Transcription RNA Polymerase to Begin Transcription

FIGURE 3.13 Enhancers and transcription factors in eukaryotic cells. A schematic
- diagram of the upstream regulatory region for a brain specific transcript is provided.
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TYPE OF CELL FUNCTION
Red blood cells Transport oxygen and carbon dioxide
Mueloi %@ {erythrocytes)
progenitor Platelets Initiate blood clotting
cell 5B (cell fragments
= & without nuclei)
Whilte blood cells
” (teukocytes)
PHAGOCYTES
marrow @ Basophils Release histamine; may promote the
development of T cells
| @ @ Eosinophils Kill antibody-coated parasites
Pluri .
he'::am:_-ti c @ Neutrophils Phagocytize antibody-coated pathogens
cell
@ Mast cells Release histamine when they are damaged
\—_
© Monocytes Develop into macrophages
Lymphoid @ Macrophages Engulf and digest microorganisms;
progenitor cell activate T cells
Dendritic cells Present antigens to T cells
E LYMPHOCYTES
@ B cells Differentiate to form antibody-producing cells

k& Plasma cells
@ Tcells

and memory cells

Secrete antibodies

Kill virus-infected cells; regulate activities
of other white blood cells

Attack and lyse virus-infected or cancerous

body cells

Natural
@ killer cells
Mk 19.2 Blood Celis

Piuripotent stem cefls in the bone marrow can differenti-
ate into red biood cells, platelets, and the various types of
white blood cells,

ACCESSORY ORGANS:

Salivary glands

Liver

Gallbladder

Pancreas

Ascending
colon

Cecum

Esophagus

Stomach
Large
intestine

Small
intestine

Descending
colon

Anus
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is the offspring of the brown-eyed fly at -’ M W o&-‘

the left. Drosophila transposons bearing a
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brown-eyed fly when it was an early M/{ o &
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eyeless embryonic cDNA

| o dtoprh e
Tissue-specific expression of GAL 4 Transcription of ayeless in antennal €5
leg and wing imaginal discs
S ? e

UAS

14’.‘:';.!.” on (0;}?

DTS

4 y
Eye on [Fntenna
Fig. 2. GAL4 driven ectopic expression of ay in- - AL

Juces the formation of eye structures in various E] %
tissues. The sites at which ectopic eyes form cor-
respond to the regions in the imaginal discs, in
which GAL4 is expressed as assayed by the acti-
vation of a lacZ reporter construct (Fig. 1, B, G,
and D). The ectopic eye structures show omma-
tidial arrays, interommatidial bristles, and red pig-
mentation (29). (A} Cuticle of an adult head in
which both antennae formed eye structures. (B)
Dissected wing with a large outgrowth of eye tis-
sue. The ectopic eye contains about 350 facets.
Kdany interommatidial bristles are also apparent.
The normal eye contains approximately 800 om-
matidia. The wing is reduced in size. The anterior
margin with its characteristic triple row of bristles
occupies most of the circumference, whereas the
more posterior structures are absent and re-
placed by eye tissue. The characteristic venation
pattern of the wing is disturbed by the formation of
the ectopic eye structures. (C) Dissected antenna
in which most of the third antennal segment is
replaced by eye structures. (D) Dissected middle
leg with an eye-outgrowth on the base of the tibia.
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