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INTRODUCTION

Cell proliferation and DNA replication lie at the heart of tumorigenesis, DNA repli-
cation is a tightly regulated event in the cell cycle and involves multiple protein—DNA
and protein — protein interactions. Progr‘ess in understanding the molecular mecha-
nisms and the regulation of DNA replication has been made in recent years mainly
from the genetic studieé of replication in budding years(S. pofnbe)and the development
of a reconstituted simian virus 40 (SV40) DNA replication system. Unfortunately, the
exact structures of mammalian origins of replication (ori) remain elusive, as do the
mechanisms that control the extent of cellular replication and its coordination with
transcription and other cellular processes. The SV40 replication system has been a
useful model to gain informations about mammalian replication features because of
the similarities existing between the SV40 DNA and a mammalian replicon. In tmy
work, 1 have concentrated on the functions of adenine and thymine rich sequences,
which are a characteristics of many replicating systems, such as papovarious oris,
yeast ARSs and possibly mammalian origins of replication, but whose functions re-

main very much obscure.

RESULTS AND DISCUSSION
The core sequence of the SV40 origin of replication comprises a run of thymine and
adenine residues whose sequence and position relative to the rest of the ori core cannot

be changed without loss of replication. In this work, I show that copies of AT stretches
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added in cis to a functional ori core dramatically reduce replication, probably by creat-
ing some phisical block. Interestingly, the yeast ori consensus is homologous to the SV
40AT stretch, in vivo, its substitution for an SV40AT stretch does not sustain replica-
tion, but its presence beside a functional SV40 ori inhibits replication just like addi-
tional wild type AT stretches. However, totally unrelated sequences do not affect repli-
cation. Inhibition of replication seems thus to be supecific to AT —rich sequences.

Using crude nuclear extract of Cosl cells, I have demonstrated the existence of
factor (s) (MW about 50 kDa), named SOAP, that in vitro bind specifically to the
SV40AT stretch and to some (but not any) homologous sequences, including the yeast
ARS consensus. The same factors recognize both single (T ~rich strand) and double
stranded forms of the AT stretch. Binding to single stranded AT stretches can be
specifically competed for by the corresponding duplex form (less efficiently vice
versa), which suggest that sequence —specific binding to duplex and single stranded
DNA may involve a single protein, In all cases binding is mediated by a species of 50
kDa, termed SV40 ori core AT stretch binding protein (SOAP). SOAP appears to be a
ubiquitous, abundant nuclear factor, with strong binding affinity, Its binding to the
SV40AT stretch and to the yearst ARS consensus correlates with the inhibition of
replication presented by the two elements ; moreover, SOAP binding activity reaches a
maximum during S phase. These observations strongly suggest that SOAP may be a
factor involved in the regulation of replicvation.

So far, mutations in the AT stretch have been found to drastically reduce, and in
most cases abolish, replication., Nonetheless, the AT stretch has been shown to be the
target for several host cellular proteins that belong to the replication machinery —in-
cluding SOAP, I reasoned that, in this ‘light, there might exist cellular DNA sequences
that can substitute for the SV40AT stretch. To study this possibility, I digested mam-
malian genomic DNA and inserted the fragments instead of the SV40AT stretch in a
plasmid carrying the SV40 ori core. To analyzed the pool, I developed a ‘replication
trap’ in Cosl cells, I present evidence that there are indeed several mammalian se-
quences that can substitute for the SV40AT stretch. All of them are rich in adnines

and thymines but, surprisingly, these sequences differ from the wild type SV40AT
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stretch to such extent that at first sight they would seem unlikely to replicate. This is
all the more impressive if one considers that another AT-—rich sequence from the
yeast TRP1 gene (which includes an ARS), which also carries a similar varia-
tion, cannot substitute for the SVR40AT stretch.

Among several functional variants, one c'arried an elemet that was previously
shown to be an essential part of a mammalian putative origin of replication located
upstream from the human c¢—myc gene, Interestingly, SOAP presents many features
in common with MSSP — 1, a human factor that recognizes sequence—specifically
this myec upstream element, and which apears to interact with the c—myc protein it-
self. The most striking features are : The two proteins recognize each other’s cognate
sequences, and the activities of both proteins during cell cycle coincide (maximum in
the S phase). These observations strongly suggest that SOAP and MSSP— 1 may be
related fctors. If proven correct, the SOAP “MSSP—1 binay could provide a very inter-
esting connection between the SV40 replication system and mammalian origins of
replication, To investig‘ate this matter, I have established an émpirical protocol for the
purification of SOAP from animal tissues (pork liver). In future, following this proto-
col, it shall be possible to isolate SOAP from human tumoral cells (e. g. Raji) and
from human normal tissues (placenta). Besides the identity of this factor, it shall be
very interesting to determine any differences between SOAP from tumoral and normal

cells.
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B, SEI7 ANV DNA LOBERMNEZ ST 2MBATICET ANELE T & BHEN
WX ELTHRELR,

SV40DNA 3#HPHRIEFO—2DL 7Y 2 IS L, ZLOWEIRINT X, &
BUT RS E LT ori core & & % AT rich SRR OSEE GBS S I hTL
%o oricore ICIIVANRAY VRV ETHLTHENMES LD Y V' F LA 5% %, AT rich
B IEBICHWETH S EOMIBKEERIRHTH D, L OBEMCLEZIDY 0 E
PREELBIEET 2 LEZONEDFMIIL{ FHDEETH 5,

ARXOE—BETIREST D AT rich BFIOWEEFMIRT L, —BICEE AR
ERE ORI EEEERS L ICGaTEEAEERI NG, LHLNEAS AT rich BH)I12 Z 0%
REIH L THREDETHAR SN, HolEAHEICHE LIBEDOAMEEL., 2 THHEZIN
% negative synergism &3k, TROBHEKPTILICED, ZITR/ OTF LD
1=V BEMEETWEY, HUREEROBEE NI FRINAAREEZR L TV 5, KIS
SV40AT rich B2 LMD/ B O BEEEES ARS % AT rich EEFI &R L2 E 2 5
BRIEHR Z RIS 7, THIZIRD AT rich IS 5 LV B TEBEREWRE K- TL %,

BICHHER T D AT rich BFICHEAT 28K » 0 BOBITET - 720 2 KERG 1A
${0D AT rich BFIC (EEEFHROICH TROKD S L3V BHEET 5 2 &0 1L Cosl
Mg mEEERO TSN, 1 A2 DNA Y0 — 742 8% DNA iIc X O50K & > /¢
VEOHENPHEINS Z LiIckD, 2AKH, 1ABEAT rich&EA 7 VXV ERE—DbDE
Ei5h5, _

F2BITBLTIRIO0K Y /8 E, SOAP &%, AEICHH LTW5, SOAP 4L,
Eb, =Y RREFEERTOMBICEBIICHEET 25 L/ ETHY, -MoEEEMb
THEHET S, BIROBRD ARS 51X DNA #HEUEMIIFEE LD - 725 SOAP B#4a L,
AR PERLI MH/ESETIIIDY R0 EDERERBBREIN TV,

F3BICHBWVTIZ, SVA0AT rich ALH & BAESH T % 24l DNA OBKEET»720 5% T
DD AT rich BFIICEREMAT 5 & 2T DNA HEEHREDN TV 5. BHE W ori
core, AT rich BFI%&L5 X b7 F R 3 NPIC AT rich B4 41 DNA &5sa+,
CosI 11T SVAODNA MBI 5/ 0= %7 0—= 3 7 Lo 8 SN 41 0¥ & 0 —
ERRST Ui & 2B, 2T ori core iBHE L T AT BFIATETES 5200 — 300 EXOMA TS -
To 3HULREFDBEBINDORIDTTH B, DRI consensus sequence £~ 5
LIRED c—myc BIzF ED DNA BB 5L o/ o4 —UERH TCTCTTA #8A T
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BH, HEICIOET|% AT rich A & X8 U772 b O REENEM =R L1,

FAETIIEIEOKFICHESE c—myc TCTCTTA E% & SOAP & OB E#E L7,
HARETRITTICIO TCTCTTA BIICHEET S5 v/ BHELTMSSP—- 1 2EEL,
ZDcDNA %2/ a—=2 7 LTW5, %I CHiHEH I SVI0AT rich B%l, ¢ —myc TCTCT-
TABRFIEHEIL T —7, 3URF 47 —& LTHAERETV, £/ MSSP- 1@ RNA
LALTIRG I > SEICRBEL, &V 7 ELNLTRSHTE -7 2% 35 SOAP 4£<
FTHBEENG, MERBR2KFE—DLDONERIEEBOTHUD Y LV ETH B 2 &ZHN
il7e SOOI EI3SOAP, MSSP— 1 OMREREX A ETHROD TEERMRAE VWA 5,

BIZE S FICHEWVTII SOAP OB ETH 7o ETHHOAFNEER 7B LD 32D
HNZLIAT T T 74 —%TW220D5 RV BEREETAHEREHILLI, COmMEL D
SV40AT rich BVlic#areZR L SOAP EEX oh b, SRIET L3 Milakb oD
HiET SOAP DHEIEITI FETH 5, A
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WXL TIISHAERZ 5,
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