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DNA

DNA de doble hebra

Hebras son antiparalelas

6-C 3 puentes de hidrogeno

A-T 2 puentes de hidrdogeno

Hebras complementarias

Surcos mayor y menor presentan distintas

superficies

DNA celular es casi exclusivamente tipo B-DNA
8. B-DNA tiene ~10.5 bp/vuelta helicoidal
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Hibridacion

| DNA molecudes deratved by heating | &w.
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FIGURE 6-15 DNA denaturation curve.

single stranded

& | :
< double strarded '
Rojo: baja sal p = ,’; o

Verde: alta sal tempersture (C)
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' FIGURE 6-16 Dependence of DNA
denaturation on C 1 C content and on salt
concentration. The greater the C + C con
1erit, the hegher the tlemperature must be 1n
denature the DNA strend. DA from ciflerent
sources was dissohed in soluticrs of low (red
line) and hugh (green ine) concentrations of sok
& pH 7.0, The points répresent the temperature
a which the DNA denatured, graphed a2garst
the G + C conternt. (Source: Data from

Mexrimr ). and Loty P. 1562, Journa! of Molecu
ler Bology 5: 120 Copynght © 1662, with per-
mresseon from Flsenner Soence )
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Astringencia de Hibridacion.

‘Regulable por temperatura y concentracién de sal.

*Esto permite controlar la hibridacidn selectiva entre la sonda y el blanco
especifico (secuencia homéloga). El grado de homologia tolerada por las
condiciones de hibridacion permite detectar secuencias no idénticas.

-El resultado depende directamente de la temperatura por debajo del Tm
calculado que se use.

*Para una solucidn acuosa (sin sal) la formula para calcular el Tm es:

Tm = 69.3°C + 0.41(% G + C)°C

Notar que el contenido de GC tiene un efecto directo sobre el Tm.
Ejemplos:

Tm = 69.3°C + 0.41(40)°C = 85.7°C
Tm = 69.3°C + 0.41(45)°C = 87.5°C
Tm = 69.3°C + 0.41(60)°C = 93.9°C

(Valores reales: E. coli: 51%, humano: 43%, algunos virus: 60%)
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Efecto de la concentracion de sal.

Se considera en la formula de Tm Efectivo:
TmEf = 81.5 + 16.6(log M [Na+]) + 0.41(%6+C) - 0.72(% formamida)

La sal mds usada en hibridacion es SSC (standard sodium citrate). Concentraciones distintas de esta
solucidn se usan en distintas etapas del procedimiento de hibridacidn. Los siguientes son los valores de
concentracién de Na+ (en Molar) para distintas diluciones de SSC.

20X: 3.3000

10X: 1.6500

5X: 0.8250

2X:0.3300

1X: 0.1650

0.1X: 0.0165

Ejemplos: con un DNA con contenido GC del 40% usando 50% formamida (valores tipicos):

5XSSC, TmEf=60.513°C
IXSSC, TmEf=48.91°C

Otro dato importante: la presencia de 1% de mismatch (no-identidad) entre dos DNAs, la Tm disminuye
en 1.4°C. Por ejemplo, si en una hibridacion con dos DNAs se usa un temperatura de hibridacién 20°C
debajo del T, la identidad entre ambos debe ser al menos de 85.7% para que hibriden:

100% - (20°C/1.4°C) = 85.7% identidad.
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Sobreenrollamiento

topoisomerase

FIGURE 6-17 Topological states of covalently closed, circular (cec) DNA.  The figure shows
corveracn of the relaxed (a) 1o the negapvely supercolled (b) torm of UNA. The siain in the supescolled
form may be teken up by superwsting (b) or by loca! dsiupbon of base panng (¢), [Adapted from a
Aagan piovided by i M. Gellart] (Souree: Madified fromn Kembasg A and Daker TA 1002 DA
rephcaton, 1 1-21, p. 32 © 1592 by W K. Freeman and Company Used with permission )

DNA Gendmico in vivo: 1 s.e. hegativo/200pb
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SICURFE 620 Flactron micrograph of
supercoiled DNA. The upper electon mico
gaph is a redaxed (nonsugercoiled) LA mole
e of bactenophage PM2. The lower electron
marograph shows the phage in s supertwisted
form. (Source: Electron micrographs courtesy of
Viang 1.C. 1582. Sacentfic Amencon 247: 97)
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Cromatina eucariodtica

Figure £0.1 Chromatin spiling out of :
lysed nucler consists of &8 compact |y i
orpanized sarigs of partiches. Photograph
kindly proonded by Pierre Chambon.

TABLE 7-5 General Propertics of the Histones

B nuclaosome has 200 bp ONA and hisianes
N0y H2A e 2= 28 KI¥
QD) HIA = 2 = 28 k0

> Hix2 =30
M0 bpDHA=13040 @@ HAx2 =3k
Langth = &7 mn Tolal proten = 108 kD
Hi = 24 uD

Figure 20.3 Tha nuclessames consets of
appraximatety equal massas of OMNA and
higtornas lincheding H11. The predictsd
masa of the nucloosaome is 282 kO,

Molecular % of Lysine :
Histone type Histone weight (A1) ana Arginine € CCCU"QC(?
Core histones H2A 14,000 20%
HZE 13,000 27%
H3 15,400 3%
Ha 11,400 24%
Linker ustone H1 20,800 32%
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The nucisoscene has 2 tarms of D8
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Figure 20,4 The nuclaosoma may be 8
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turns arund tha surface
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Figure 20.7 Microcaccal nuslease
digests chromatin in nuclzi inta a
multEneric seriss af ORS berds
Lthal can b parated by ge
alectrophoresis. Photograph Kindly
provided by Markus kall
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Figure 20.8 Each mudtimer of
nuclesanmas Sonlains tha
appropriate numbar af unit kengths
of D&, Photograph kindly
provided by John Finch.
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Figure 20,18 Tha %1 nim fibar hes
8 Goiled siruGiure. Fhotopgraph kindly

¢ provided by Barbara Hemkalo,

i wracTRHa wan

¢ Figure 20020 The 30 nm fibar may
¢ hava a helical coll of 6 nuckosomes
Popar turn, eeganized radially.

Hudeasomes form mmediately after eplication

Figure 20,27 Ropliceted DHNA i=
immediately incorporatad into
nucleasemes. Phomgraph kindy
pravided by 5. MacEnight.
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FIGURE 7-28 The addition of H1 leads
to more compact nucddeosomal DNA. The
two Images show an electon mcrograph of
nudecsomal DNA in the preserce () and
ab=ence (B) of hatone HY. Mot e mere
corpact and defined strocture of the DNA in
he peesence of Frstone H (Seurce” Thoma et
al. Imolerent of histone H1 ir the oganiza-
ton of the nudeosome. J. Cell Bology, B3: 410,

figs 4 £6.)

21

H1 bound

FIGURE 7-27 Histone H! binds two
DNA helices.  Upon imteracting with a nuden-
some, hestore H1 bends to the Inker DNA at
one end of the nudeosome 2nd the central
LA hed of the nudecsome bound DINA

(the muddle of the 147 bp bourd by the core
histone calamer).
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DNA REPLICATION

 model of replication proposed
by Watson & Crick (1953)

» parental strand = template

* semiconservative model (new
double helix has 1 template +
1 new daughter strand)

* replication fork
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REPLICACION.
Propiedades de DNA polimerasa: i) 5°-3’; ii) requiere partidor

direction of leading strand
poMnerase movement

loading strand
overall direction of

Okazaki ﬁ;::::‘"“‘\ DNA Wy"{"“ (I ‘ID [Dflrj D(ly .
o
3%:&6%%69"\%ﬂ

Iagglng ﬂféﬂ’

direction ol laguing strand
pelymerase moverrent
L : 4l FS
rephicated DNA unreplicated DNA

FIGURE B-11 The replication fork. Newly syrthesized DNA s indicated in red and RNA pamers
are ndicated n green. The Ckazak fragments shown gre erthaally Short for dlustrative purposes, In the cell,
COkazaki fragments can vary between 100 to greater than 1,000 bases
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FIGURE B-12 removal of RNA primers
from newly synthesized DNA. The seq
vential function of RNAse H, 5' exonudiease,
ONA palymerase, and DNA igase dunng the
removal of RNA pamers 15 dlustrated. DNA
present poar to RNA pamer removal is showe i
grey, the RNA primer & shown i green, and the
newly synthesized DNA that reglaces the RNA
primer s shown in red
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FIGURE B-13 DNA helicases separate
the twu strands of the double helix. When
ATP 15 added to a DINA helicase bound 1o
sNA the hebcase moves with a defned polar-
itv en the sSDNA. In the instance dustrated, the
DNA hedicase hes 2 5'—3" polarity. This polamy
means that the DNA hebicase would be bound
to the lagging swand ternplate at the replication
fcrk
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\\
BOX B-4 FIGURE 2 Origins of replication re-ir )
cation prior to cell division in rapidly growing cells. /‘
the genome to be fully replicated prioe to eadh tound of —
bacieral cells frequently have to initate DNA replication l

single angin prior to the completion of cell divisicn. This
the chromosomes that ar segregated nto the daughter
bewg actvely replicated  This is in contrast to eukanyotic
do not start chromosome segregation prior to the compl
DNA replication.

oJe

FIGURE B-33 toposiomerase Il
catalyzes the decatenation of replication
products. Aler 2 orcular DNA molecule s
rephcand, the mesuling complere daughter DNA
malecules reman knbked o one ancther Type I
DNA toposomesases can efhomilly separate

(or decatenate) these DNA ardes
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