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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 5/, 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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In DNA, the amount |_ [/L} u|ua| to the

amount of

of purines (A + G).
. — ,. rimidines
T+ C)

Purines = Pyrimidines

11.5 Chargaff's Rule In DNA.the total abundance of purines is
equal to the total abundance of pyrimidines.
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1953 r. /IBa MoJ10ABIX
yueHbIX U3 KeMOpuxckoro
yHuBepcurera /l:xenmce
Yorcon u ®p3rncuc Kpuk
NPeICTABUIN TPEXMEPHYIO
Moaeab MosiekyJabl JIHK —
ABYXICTIOYCYHAS
NMPAaBO3aKPYYCHHAA CIIUPAJID

Ll

Phosphorus

Minor
groove

Carbon in
sugar—phosphate
backbone

Hydrogen
4 nm :
Major

groove
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i

11.6 DNAIs a Double Helix (a) Francis Crick and James Watson proposed that the
DNA molecule has a double helical structure. (b) Biochemists can now pinpoint the
position of every atom ina DNA macromolecule. To see that the essential features of
the original Watson-Crick model have been verified, follow with your eyes the double
helical chains of sugar-phosphate groups and note the horizontal rungs of the bases
(see also Figure 3.27).
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1. XpaHeHue reHeTu4yeckou UHEPOpPMaALIUU
2. Ilepenaua reHeTu4yeCkou UHEPOpPMaALIUU

3. Peanusauusa reHetuyeckou UHPOpMaLUU



Tpunierunie kogoHbl MPHK 1 cooTBeTCTBYIOIIIHE KM AMUHOKMCJIOTHI

Table 15.1 The Genetic Code

Second Letter

First Third
Letter U C A G Letter
U UuUU 5 ; : UuCuU UAU S UGU So il U

Phenylalanine ['yrosine Cysteine
uucC UCC LI UAC UGC &
Serine
UUA _ UCA UAA Stop UGA Stop A
Leucine
UuuG uCcaG UAG Stop UGG Tryptophan G
c CUU CCU CAU AL CGU U
- - o Histidine - )
CUC Leucine CCcC Proline CAC CGC Arginine C
CUA CCA CAA : : CGA A
» Glutamine _
CUG CCG CAG CGG G
A AUU ; ACU AAU . AGU o U
Isoleucine :\spamqmc Serine
AUC ACC i ! AAC i AGC &
i I'hreonine
AUA zlcfhlomnc; ACA AAA Lysine AGA Arginine A
o ACG AAG AGG G
G GUU GCU GAU GGU U
. . . Aspartate . i
GUC Valine GCC Alanine GAC GGC Glycine C
GUA GCA GAA i GGA A
N _ _ Glutamate -
GUG sCG GAG GGG G
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TOYKA CUMHEXH ppamrenTor Oxasaku

\ﬁpemb TOCJIe YIATe HHS 3ATPAEKH
PHK-3aTparxa

—————_pacTyunii ppamrent Oxasaxx

CHHTEe3 OTCTAroLeH eI

CHITE3 JOHITHD YEo LU H e ToH

Cxema oOpa3zoBanusa "novyepuux' neneit JHK B penmyinkaTuBHON BHJIKE.
JInaupywomas nenb CHHTE3UPYETCsl HENPEePbIBHO; OTCTAIOIIAA HeNb
ciuBaercs u3 pparmenroB Okaszaku nocJje ynajgaenuss PHK-3arpaBok u
3a/ieJIbIBAHUA Opellen.
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Figura 7-12 Details of the
replisome and accessory
proteins ak the replication tork.
Topolsomerase and hellcase
unwind and open the double
hellx In preparation fof Dla
replicatlon. Once unwound,

=l ngle-strand binding protains
prevent the double Rl TTom
rafarmming. The figure 15 a
representation af the so-called
tromiconie madel named far I1s
resemiclance [ a romcone
owing Lo the lcopng of the
laggireg strand) showing now
the two catalytic cares of the
repdisome are envisioned to
Interact to coordinate the
NUMercLes events of kading-
ared lagging-strand replication.
|Adepied from Geoffrey Cooper,
ihe Celi. Sinauer Aszccises,
2000,
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I'eHeTHYeCKasl CHCTEMA IPOKAPHUOT —
OIIEPOH - MOKET KOAUPOBATH HECKOJIbKO
0eJIKOB

- lac Operon

egulatory sequences ————» | «— Structural genes

[ 4 y
' .:
Operator (0) [ [
: / /
ene Promoter for Structural gene Structural gene Structural gene

structural genes (p,.)  for B-galactosidase for B-galactoside  for B-galactoside
htein permease transacetylase

13.16 The lac Operon of E.coli The lac operon of E. coliis a seg-
ment of DNA that includes a promoter, an operator, and the three
structural genes that code for lactose-metabolizing enzymes.
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Peryasinus 3KCIPecCHud reHOB NMPOKAPHUOT
(Ha mpuMepe JAaKTO3HOI0 OIlEPOHA).

‘ - JacOperol —m8 M

Z )
| \
\\
Structural gene

<«——— Regulatory sequences ———» | «— Structural genes ———
4 a

|
Structural gene
for B-galactoside

J
| I
Operator (o)
Structural gene
for B-galactoside
transacetylase

for B-galactosidase
permease

J

Promoter for / '.’
regulatory gene I !
(P%{ B Regulatory gene Promoter for
. i k ; g .
(1) codes for structural genes (pm)
repressor protein




Peryasinusi 3KCNPeCCUU T'eHOB NMPOKAPHUOT MO NPUHIUILY
00paTHOH CBSI3M (HA MpUMepe JAKTO3HOI0 OIEPOHA).

BNA
polymerase

begok-penpeccop
O10KHMpYyeT onmeparop.
Tpanckpunuus

HeBogMO)RHa | The repressoi binds tightly to
the operator DNA, creating a
\barrier to transcription.
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frGolactozidase Permeaze  Transacehlase

Figure 10-6 Regulation of the fac operon. The ! gene continually makes repreassar. In the
abzance of lactose, the rapressor binds to the O (oparator! region and bloc ks transcripticn.
Lactoss binding changes the shaps of the repressor o that the reprassar no bnger binds to
Q. The RMA palymerase is then able to transcribe the £, ¥, and A structural geres, and

=0 the thrae anzymes are produced .
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Figure 12-21 Eukaryotic information transfer from gene to polypeptide chain. Note the DNA and RNA "docking sites” that are
bound by protein complexes to initiate the events of transcription, splicing, and translation.
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reccgnize two codons—LICL and LICC —inthe mENA.
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Oco0ennocTn OPraHu3any HACJIeACTBEHHOI'0 MaTepHuaJia 'y
MIpPpOo— M 3YKapMuoT

IIpokapuorsi JYKAPUOTHI
JTHK OnHa koJabueBast JIunennasa JTHK
MOJIEKYJIa XpOMOCOM
Jlokanuzanusa JJHK B nuroniiazme B siape
Yuci10 TOUEK HAYAJIA Onna MHoro
peIuIuKaAI U
CxopocTh penimKanuu 1000 nykJi|cek 50 nyki\cek
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Yucao Heckoanko Bceraa 1 moannentua
TPAHCKPUOMPYOIINX (MOJIMIIMCTPOH)
0eJIKOB
CuuiaiicuHr (co3peBaHue He Tpedyercs Tpeodyercs
m—PHK)
I'en— peryasitop Onun Heckoabko
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