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Kondopmanum
caxapoB

Puc. 2.6. Konpopmauns kousepra (E)
H TBUCT-KOHpopMmauus (T) naTHYNEHHOTO
kosbua. B E-konpopmanuu yersipe aTo-
Ma KOMIUIAHAPHbI, a NATHIA BBLICTYMaeT
M3 TUIOCKOCTH; B T-KOHGOPMALHH KOM-
MJIAaHAPHBI TPH aToMa, a OBa OTXOAAT
B Pa3Hble CTOPOHBI OT MJOCKOCTH.
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Puc. 2.7. Pa3muunble koHbOpMauHH ca-
xapa. A. UcxonHOe COCTOSHHE C Hecylue-
CTBYIOIUMM IUIOCKHM NATHYICHHBIM Ca-
xapoM. Tpeyrosbnuk C,.—O,—C,. 3a-
wtpuxosaH. 5= 1. TInockocts Tpeyrob-
HHKa TNEPNEHANHKYJIAPHA TJIOCKOCTH pH-
cynka. B. Konsept C;.-3#00, umm 3E.- B.
Konsept C,.-3100, i 2E. I'. Cumme-
TPHYHAA TBHCT-KOHPOPMaUKs, HIIH NOJTY-
kpecno C,.-3x30-Cyeando, win 3T. [.
HecumMmeTpuuHas  TBHCT-KOHpOpMauus
¢ rnaBHbIM C;.-3H00-BLICTYIIOM H MH-
HOPHBIM C, -3k30-BBICTYNIOM, WM 3T,
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Cxema
M3MEHCHUS
PACCTOSIHUA

MEXKTY

dochaTHBIMU
OCTaTKaMU
HYKJI€O3UIHOTO
3BeHa JIHK nipu

rrorrchonzratTii-

Puc. 11. Cxeva, nokaseiBalpowas H3MeHeHHE pac-
CTOAHUI Mex1y ¢ocdhaTHBIMH OCTAaTKaMH HYK.1eo0-
THakworo 3eHa JAHK npu C3'-3ndo- — C2'-3xn00-
XoHbOpMaUHOHHOM mnepexoje:
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Pwe. 194, IHK 8 A-dopme.
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Puc. 34. Tax suirasast obvemuvie monenw Z- w B-dopmut JIHK. UYephwie
AMHMKM HapucoBaHbl, 4ToObl moka3zate xoa caxapo-pochaTHoH uenu
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Puc, 18, Cxema, uanoctpipyoman obpasoBaiie OTPHIATEALHO CBEPX-
CNHpanu3oBaHHOR Koaulepoll KopadewTHoR 3amxuyrvoRt JTHK
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TABLE 1 Classification of Topoisomerases

Subfamily  Subunit Size(s)
Topoisomerase® type structure (aa)®
Eubacterial DNA topoisomerase | (£ coli) 1A Monomer 865
Eubacterial DNA topoisomerase [ (£. coli) 1A Monomer 653
Yeast DNA topoisomerase [11 (8. cerevisiae) 1A Monomer 656
Mammalian DNA topoisomerase llle (human) 1A Monomer 1001
‘Mammalian DNA topoisomerase 1118 (human) A Monomer 862
Eubacterial and archaeal reverse DNA gyrase 1/ Monomer 1247
(Sulfelobus acudocaldarius)
Eubacterial reverse gyrase (Methanopyrus Heterodimer A, 358
kandleri)® B, 1221
Eukaryotic DNA topoisomerase [ (human) ] Monomer 765
Poxvirus DNA topoisomerase (vaccinia) Monomer :
Hy perthermophilic eubacterial DNA B Monomer
topoisomerase V (Methanopyrus kandleri)®
Eubacterial DNA gyrase (£ coll) A AsB; hetero-  GyrA, 875
fetramer GyrB, 804

Eubacterial DNA topoisomerase 1V (£ coli) A C4E; hetero-  ParC, 752
tetramer ParE, 630

Yeast DNA topoisomerase 11 (8. cerevisiae) ‘ Homodimer 1428
Mammalian DNA topoisomerase e (human) A Homodimer 1531
Mammalian DNA topoisomerase [18 (human) 1A Homodimer 1626

Archacal DNA topoisomerase VI (Sulfolobus A,B, hetero- A, 389
shibatae) tetramer B, 530

*The source of the most extensvely studied Eimily member is given in parentheses. The fop portion of the table lists
the type Hopoisomerases; the bottom portion the fype I enzymes.

*The subunit sizes are those comesponding to the most extensively studied family member:

“Included as the only known reverse gyrase with a heteodimeric structure.

“Only known representative at present. Protably present in othet hypenthermophilic cubactetia

“Gene mot vet ¢ loned; purified protein has a molecularsize of 110kDa.
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FIG. 1a, Schematic alignment of the amino-acid sequences of yeast DNA topoisomerase I
(topo 1) and E. coli DNA gyrase. Overlapping areas indicate regions of homology*®. The boxes
are known proteolytic fragments of gyrase. The numbers and letters over yeast DNA
topoisomerase Il are.the SV8 protease cleavage sites. The dimerization region (defined as
the region between residues 1036-1128) and active-site tyrosine positions are labelled dimer
and Y*, respectively. b, Diagram of DNA topoisomerase Il cleavage reaction. The active-site
tyrosines (Tyr 783) in the yeast enzyme) are in equilibrium with DNA between cleaved and
uncledwed states. ATP binding and perhaps the binding of a second DNA duplex cause the two
DNA-linked tyrosines to undergo a significant translocation away from each other to open a gap
large enough for the second duplex to pass through.
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PG. 5. A molecular model for the catalytic reaction of topoisomerase Il. The
RTPase domain, B' and'A’ subfragments are coloured yellow, red and blue,
respectively. The G-segment DNA (containing the DNA gate) is grey, and the

ansported T-segment is green, In (1) an unliganded enzyme first binds the
G-segrment, inducing a conformational change shown in (2). Upon binding
of ATP (represented by asterisks) and a T-segment (3), a senes of
conformational changes occur in which the G-segment is split by the
A subfragments as they separate from each other. Concomitantly, the
ATPase domains dimerize, and the T-segment is transported through the

T-segm

break and into the central hole (4). The B’ subfragment in front is
uncoloured in (4) to permit visualization of the DNA behind it. For clanty,
the DNA transport step is shown to proceed through a hypothetical inter-
mediate (brackets). Following transport, the Grsegments is resealed and
the T-segment released from the enzyme through the opening of the dimer
interface between A’ subfragments (8). The interface between the two A
subfragments again dimenzes, and ATP is hydrolysed and released to
regenerate the starting state (2).



