ANTITPAD®H DNA




ANTIFTPADOH DNA

template 5 strand

5" strand
parent DNA double helix

temnplate S strand



incoming deoxyribonucleocside triphosphate




OE2ZH ENAP=H2
ANTIFTPAOHZ DNA

NeoouvOeTopevo
DNA



OEZH ENAP=HZ ANTITPA®HZ DNA

DNA rm\ouaoto

Mpwrteiveq
oe AT :
. svapﬁnq’ 2TABEPOTIOMNTIKES
iy CYENPRIRIG npwteiveq
o9 PP Mpwteiveg
o9 0% avTtypagng

ZEYIH A-T AMNOAIATAZZONTAI MIO EYKOAA



https://www.youtube.com/watch
?v=TNKWgcFPHqw

https://www.youtube.com/watch
?v=Qqe4thU-0s8



https://www.youtube.com/watch?v=TNKWgcFPHqw
https://www.youtube.com/watch?v=TNKWgcFPHqw
https://www.youtube.com/watch?v=Qqe4thU-os8
https://www.youtube.com/watch?v=Qqe4thU-os8
https://www.youtube.com/watch?v=Qqe4thU-os8
https://www.youtube.com/watch?v=Qqe4thU-os8

L
o LLLCRL LR TR L,

EAIKAZH o l




(C)

(B)



NMPOQTEINEZ NOY AEZMEYONTAI
>E MONOKAQNO DNA, SSB PROTEINS

DNA polymerase
y single-stranded region
3 . of DNA template
“= with short regions
of base-paired “hairpins”

_——\ >
inding proei ‘_“ﬁ
" !

cooperative protein binding straightens region of chain




RNA primase

2
DNA template
13 &

DNA
polymerase [l
/

o ml‘ l‘ : ; : @
e/ | .‘ S
RNA primer synthesized l
by primase
O L
@ / ( ©
RNA primer New DNA
svnthesized by
DNA polymerase

'{Ptimase released,)

NMPIMOZQMA=
ENAPKTHPIA
ANNHAOYXIA RNA
MPIMAZzH



DNA NOAYMEPAZH
DNA pol 1 (1, 1)

. incoming
5 tnphosphate deoxyribonucleoside
triphosphata

primer
incoming strand “thumb"”
deoxyribonucleoside
triphosphate termiplate template
strand strand
gapin
helix
00— 04+ O
pyrophosphate

5 . “fingers”
direction of
chain growth

“palm”

[A) (B)



sliding clamp previously synthesized
DMA polymerase Okazaki fragment

> g

lagging-strand
DMA template
clamp loader

SYNTHESIS OF OKAZAK| FRAGMENT

STALLING OF DNA POLYMERASE
TRIGGERS ITS RELEASE FROM CLAMP

NEW CLAMP ASSEMBLED
WITH POLYMERASE AT
NEXT RNA PRIMER

B e —




DNA MNOAYMEPAZH
DNA pol Il

inCorming
deoxyribonucleoside
triphosphate

* MOAYMEPIZMOZz DNA

* AIOPOQZH NAOQN-E=QONOYKAEAZH

“thumb” , , ,
TIPLV TPOOTEDEL TO EMOUEVO VOUKAEOTLOLO

template
strand

gapin
healix

“fingers”

strand

“palm”

(B)



k I" - I 'i
o, -
o L

N
(amino)
H c” Ty -
L
N S
IL Cytosine
He  _H
~ (amino)
HHE C -
H_E/ H ‘ - - H
N
oo

" Adenine

H-.

<

\\Nr’”cxmﬁﬂx ]

H (Flug & Cummings 1997)



Rare imino form

of cytosine (C*) Rare enolfocm N il

of thymine (T* ) H
Cytosune “

Rare imino lorm

Adenine

(a)

) :
- ‘ Rare enol form



primear
strand

rare tautomeric form of C (C*)

template | happens to basa-pair with A
strand and is thereby incorporated by
DMNA polymerase into the
2 primer strand

] ] ] 1 [
Al [al [a] [al Al
FY M1 Y 1 rh

rapid tautomeric shift of C* to
normal cytosine (C) destroys its
base-pairing with A

unpaired 3-0H end of primer
blocks further elongation of
prirmer strand by DNA
palymarase

F-10-5° exonuclease activity

attached to DNA polymerasa
chiaws back to creste a base-

paired 3-0H end on the prirmer
girand

L] ] ]
L
al [l [a] [a
o I e N N s

DNA polymerase continues
the process of adding
nucleotides to the base-paired
J-0OH end of the primer strand

r ﬂHﬁ




|-i|_;.-\.~:.\:..-| e ol STt el T il U1
o

o J -




ANIFASES (A”‘F’




TOMOIZOMEPAZEZ

¥ rapid rotation
of the DNA,

helix needed
here

leading-strand

template lagging-strand

template

DMA polymerase
on leading strand



TOMOIZOMEPAZEZ

https://www.youtube.com/watch
?v=EYGrEIVyHnU



TONOIZOMEPAZH |

oma and of the DA
double helix cannot
rotate relative to the the two ends of the DNA double

helix can now rotate relative To
ather end CHs each other, relieving accumulated
//’\\ strain

type | DNA

tOpOIS0marasse

with tyrosine at the ariginal phosphodiester bond

the active site CH: anargy is storad in the phosphotyrosing

; linkage, making the reaction reversible
DNA topoisomerase covalently

attaches to a DMA phosphate,

- spontaneous re-formation
ihmhylhrnhng a phosphodiester of the phosphodiester bond
linkage in one DMA strand regenerates both the DNA

halix and the DMNA
topoisomerase

H
W




TOMOIZOMEPAZH Il

two circular DNA
double helices that
are imeriocked

topoisomerase |l

atype Il DNA
topoisomerase
makes a reversible
covalent attachment
to both DNA strands,
interrupting the
orange double helix
and forming a
protein gate

|

the topoisomerase
gate opens and shuts
to let a second DNA

. helix pass

reversal of
the covalent
attachment

of the topo-
M~ 00 o
restores

an intact
double helix

1\

Ll

WO Circular

DNA double
helices that
are separated



ANTIFrPA®H TEAOMEPQN - TEAOMEPAZH

DNA
3

@

(1)
Avttypagn

3

@

RNA-ekkivnTig

f
L

3

5

@
—
N
=
|‘ E

Agaipeon RNA

3

a
cl|

3

@
|m
a

AATCCCAATCCCAATCC a
o

Telomerase binds to 3’ flanking end of telomere “ \
that is complementary to telomerase RNA \L \

AATCCCAATCCCAATCC CAAUCCCAAUC

Telomerase relocates

CAAUCCCAAUC

DNA polymerase complements

the lagging strand E
Y &




ANTIFrPA®H TEAOMEPQN - TEAOMEPAZH

https://www.youtube.com/watch
?v=2NS0jBPurwQ
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