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FIGURE 2. Eacly scages in the in vitro initiation of replication at eriC (9). Details are described in references 9 and 10 and
are discussed in the text. The 9-mers are R1, R2, R3, and R4 DnaA-binding sites, and the 13-mers sre proposed also to

be recognized by DnaA protein (see Fig. 1). (Figure courtesy of A. Kornberg.)
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Figure 13.6 The catalytic domain of a DNA
polymerase has a DNA-binding cleft created by three
subdomains. The active site is in the palm.
Proofreading is provided by a separate active site inan
exonuclease domain.
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Figure 1. Averaged Images of Two Hexameric Helicases

(A) E. coli DnaB.

(B) Bacteriophage T7 gp4B.

The molecules are shown as top views in which the ring structures
and central holes through which DNA passes can be seen. The
symmetrized images were made from electron micrographs pre-
pared in the presence of nonhydrolyzable NTP analogues (Egelman
et al., 1995; Yu et al., 1996). Figure courtesy of E, Egelman.
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Figure 2. Schematic Diagram Indicating the Role of DnaB at the E.
coli Replication Fork

In this drawing, which is not to scale, leading and lagging strand
synthesis is catalyzed by the two polymerases that are oriented in
opposité directions. The polymerases are thought to be coupled to
each other and to DnaB by the T subunit of pol lll holoenzyme. By
bridging the template strands and providing a link between the
helicase and the polymerase, the replication complex is able to
coordinate leading/lagging strand synthesis and polymerize DNA at
a rapid rate. Drawing adapted from Kim et al. (1 996).
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FIG. 1a, Escherichia coli chromosomal map representing the terminus
region. The locations of the six terminus sites, replication origin (oriC) and
the tus gene are shown. The symbols on the outer ring denotes the DNA-
replication-terminus (Ter) sequence that blocks the replication fork
approaching from the side towards the cut out amowhead. Amows
represent bidirectional replication forks. The set TerA, D and E stops
replication forks that travel anticlockwise on the chromosome. The other
set, TerC, B and F, amrests clockwise-travelling forks. b, Comparison of the
Ter sequences of E. coli. These sites arrest replication forks approaching
from the 3’ side (right). ¢, The synthetic Ter DNA duplex is 15-bp long with 5’
overhanging thymines.
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Puc. 41. Cxema, 1eMOHCTpPHpYIOWAA CAOXK-
HOCTH, BO3HHKalUHEe NpH PeNAHKAUHH
AnHeAHUXx moaekya JHK

(Penauxkanuwa 3ana3gbinapolefl uenH He MoxerT
NPOATH NONHOCTLIO. TaK KaK dase ecan PHK-3a-
TPp4aBra K MOseT 00Opa3luBaTLCA HA CAaMOM KoHUe
MATPUMYHON LeNH. TO NOC.1e ee YAAaJeHH HH OAHAa
JAHK-101uMepa3a He CMOAET BOCCTAHOBHTb He-
3aCTPUCHHLIN YYacTOK)
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Puc. 39. Crpyktypa penau-
uHpymouwefca 6akTepHaabHOA
X pOMOCOMBI

(IMpu BICOKOIt CKOPOCTH pocTa 6Gak-
TepHil HHHUHAUHA HOBOro payHaa
pPelJHKAaUHH T(POHCXOAHT eule A0
OKOHYaHHA npeanayulero. Takas
«1H XOTOMHYeCKasn» pPenaHKauH s
no3sonasier 6aktepusiMm npu Gaaro-
NMPHUATHLIX YCJOBHAX HMCTb BPCMA
reHepauUHH MeHbllee, YeM BpeM,
HeoOXOAHMOEe Ha 3aBepuUIeHHe NoJi-
Horo payHuaa penankaunu JIHK)
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Figure 2
Model for eukaryotic DNA replication, depicting how three DNA polymerases might partici-
pate in DNA replication. For explanation see text. Dotted lines, parental strands; solid

lines, newly replicated DNA; black bars, primers.



DYKApUOTUYECKASA PEIIMKATUBHAS BUJIKA

JIuaupyromas uemnb

Pue. 1. TunoreTnyeckasi MOJe)Ib 3yKapUOTHYECKOH perlIMKa-
TUBHOI BUJIKM C PACIOJIOXEHHBIMU B HEM HECKOJIbKMMHU JHK-
ronvMepasaMu 1 6enKoBbIMHU dakTopaMH [1]: RFC (1), PCNA
(2). Pol 8(¢) (3), RPA (4), renukasa (5), AHK-nonnmepasa o.-
npaiimasa (6), PHK-AHK-npaimep (7)
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Figure 1 Clamping down on DNA. The new
papers™ describe the structures of the ycast’ and
archaeal’ clamp—clamp-loader complexes; the
similarities and differences are depicted here.
The sliding clamp, PCNA, is in grey. The clamp
loader, RFC, is shown as a series of coloured
ovals, with.the large subunit in ycllow and the
small subunits in blue. The yeast small subunits
have distinct but related sequences (indicated by
graded colours); the archacal small subunits are
identical. The predicted path of DNA through
the complex is also shown, with the template
strand in black and the new strand in red.
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Puc. 3. Mogens perynauun OJHK-nonxiscpaston—LQHK-
npaitMasHoi akTMBHOCTEH [32]: A — MHMUMALIMS PeTUTMKALHM
Ha IHK -matpuue, B — snonranus PHK-mpaitmepos. 3awpy-
XOBaHHBIe MOayXpvru — JHK - u ANTP-cBsi3bIBalolIMeE LEHT-
pul Ha nonunentuae pl80 u rNTP-cBA3bIBaOWMIA LEHTD Ha
nonunentuae p48 JHK-nonumepass! a-npaitmasst. CBeTibiit
KPYXOK MeXIy p48 1 p58 (Monenb A) COOTBETCTBYET aKTHBHO-
MY LEHTPY, OTBETCTBEHHOMY 3a cvHTe3 PHK-npaiimepa. Mar-
pryHat JHK — TeMHbl#t kpyxok, PHK-npaiimMep u BHOBb
cuHTe3npoBaHHas JJHK 0603HaueHb! 3Be3004KOi1
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Puc. 4. Monens B3aumoneitcreus Pol & m PCNA ¢ npaiimep-
MaTpMyHBIM KoMIUieKcoM [42]. TToka3aHbl BO3ZMOXHBIE OpH-
entauuu Pol & 1 PCNA B KoMIUIeKce ¢ MpaitMepoM U MaTpu-
ueit: PCNA nosanu (4) u Bnepenu Pol & (5). B — Mozens
xoMrutekca Pol 5—PCNA-IHK Bo Bpems peruimkauuu



Crpykrypa teaomep JIHK genoseka

(PDB ID: 1K8P)



Ctpykrypa Tenomep (1)

Figure 3 Overafl foiding topology of the 22-mer intamalecular G-quadnipiex. a, Stick
regresantation oaloured by atom type and viewad on the 5 face. The central potassium
counter on 15 coordinated in a bipyramudyl antiprismate amangemant by the
akctronagativa carbonyl groups of guaning 06. Drawn with the program TURBO™,

b, View tom tha 3" and of the quadruplex looking down the helical axs with the
phosphate sugar backbane drawn as a grey ribbon showing 5'-to-3' directionalty.

Guanines are green, thymines blue, and adenines red. ¢, A representative part of the
structura around the extended TTA loop egion ahutting the sides of the G-gquadruplex.
Dveriad Is & a,-weighted map using data at 10-2.1 A resalution cantourad at 1.8,

d, Side view of the quadrupiax highiighting its disc-like shape and positioning of the 3'
and 5’ strand ends, e, Spaca-filing van der Waals contaured represantation, coloured by
charge, with red surtaces representing regions ot negative charmge.



Ctpykrypa Tenomep (2)
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Figure 4 Visualzations of the 22-mer and potantial 22-mer repeats. a, Space-filling van
dar Waaks contoured visualization. Sowvent atoms am removed, and view sontothe 3° G
tetrad plana. b, View orto tha 5' G-tetrad plana highlighting the ditterencas betweaen the
5" and 3" surfaces and the channals between the TTA lkops and the G tetrads, colourad
oy charge. e, Model showing two telomeric human G-quadruplax repeats stacked 2' to

5'. The upper stack has bean rotated 33° miatve o the lower quadrupiex, with an
unmoditied TTA loop modelled betwean the two to link them. d, A model for ighar-order
telomenc ONA structure at the end ot a human chromasoma. Four quadruplex repeats
nave boen stackad using the same bulding method employed n ¢. A fitth quadruplex
repaat & shown linked and tolding onto the stack.



