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Negative Supercoiling of DNA and the

Initiation of Bukaryotic Gene Transcription

T E B & B #E i3
HoRrR O E AR A
BEE s Fx

Bo® ¥ H # (RRIEKXRE)

— 149 —




EREE

Transcription of the Bombyx mori fibroin gene in a posterior silk gland extract
can be separated into three functional steps on the basis of sensitivity to Sarkosyl:
1) formation of preinitiation complex, which is blocked by 0.025% Sarkosyl; 2)
conversion of the preinitiation complex to an elongation complex, a step sensitive
to 0.05% Sarkosyl; 3) the subsequent elongation of RNA chain which occurs in
the presence of 0.05% Sarkosyl.  Whereas the last two steps are rapid and
unaffected by template topology, the first step is slow and affected by DNA
conformation. In the posterior silk gland extract, closed circular DNA forms a
superhelical state and supports more rapid assembly of the preinitiation complex
than linear DNA does.  Both DNA supercoiling and rapid assembly of the
preinitiation complex require ATP and are abolished by the addition of a
topoisomerase II inhibitor etoposide(VP16).  These results suggest that DNA
supercoiling enhances the fibroin gene transcription by facilitating formation of
the preinitiation complex.

In most eukaryotic protein-coding genes, the formation of a stable preinitiation
complex is directed by TATA element. The TATA box-binding factor TBP is an
essential component for the initiation of transcription by RNA polymerase II. I
investigated the effect of supercoiling on TBP:promoter interactions using
recombinant yeast (ry)TBP. DNase I footprinting analysis showed that ryTBP
has a higher affinity for the adenovirus major late(AdML) promoter in the
negatively supercoiled state than that in the relaxed state. On the contrary, its
affinity for the Dorosophila hsp70 promoter is constant irrespective of DNA
topology. Binding of ryTBP to these promoters induces underwinding of duplex
DNA.  The functional TATA box and active ryTBP are essential for the
underwinding. The step is facilitated by negative supercoiling of DNA on the
AdML promoter but not on the Drosophila hsp70 promoter.  The observed
underwinding of DNA might trigger the subsequent entry of other initiation
factors and RNA polymerase II into preinitiation complexes.
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HAIBREMBEERBCVARREANEERZ, SHEDNAOERKEORELHE
XZBENERETH S, PFFHER, ChEHOVWTHLOEADNA, MENDNARKEE
ROBLA2HHEMOTHRERBRZEBIFL, BEERBESKERNEE ORERE T,
LD BDNABRKEENEETIRBTHLLEE2RLEL, ZOoLT, To®—9 -
TOREERLBEAGRTEROBREBE L T e — s —TATARNEZ KT 25 MIE
HF (TBP=TATAKAENH) OL4D, BRbDNABRKEEOREELXZ IS LEER
T, BERSEZAOTEFTVEREZT -7z, TOHE, BOoBOEAMER, Bhric, T
BPOTATABRH~NOESEZMET S EEETELL, Lhd, TBPEAIKL-T,
T oEe— 5 —fHIEKT DN AZRBEMNIEE S ICHEEE L (underwinding) £ 7-b AhiE &
(bending) #F WL TV B EARE LI, COHERNS, TODNABFHBEEILN
EERBEARERMEOFERE TR LI/ LA, COoWFRE, 198 THEELD DS
ELPEOEWICE->T, & LTEIBEREVRRT, BENCiThbhicboT, EBRO
D H RN TH B, UOMBMEENHTR, BREE O LAEREHH NG, FE
ZhoDHERR, EERXIMELLTCEHBRECREIATVS, > T, MiXABTRIEAE
OEAMFTHICHBLVKELIHHILS,

BMEFERICE T LEVNORXBEHRFZT LT, ELLTRERXONEELZ DY
BADCHABEAEME L TENRABREER L, TREBROERLACDOERRDOR A
ERBEBEICHBBLTMEEZT > TOIRTNRAIA, EVRFT, HERKD - U
FHE (BRWEEOWE) THIRIEREL TV S DI, DNAOHERIFOFHH®
DNAO#HE - HEEHHEBEORFOMRICHET2ABMIRTITVIEELTS, 2O LEE
FNORBICHYTELOTREWEHEL /2,
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