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Identification of Mutations at Human DNA Topoisomerase | Responsive
to Camptothecin Resistance

FlI ﬁ%gl

# it (Camptothecin) 7 (9] DAFAFEQ 5T~ B2 SRR PAT L T
(Eucaryotic DNA topoisomerase 1) Fubiygets » =5 {fri4l ]2 @'?‘*J
EMS(Ethyl methane sulfonate)siZf! * FUNHI A2780 st @tk (Human
ovarian cancercell line A2780) » YR F [F W IFSipEr s - E‘ﬂj“"?‘/
TPROETE T 5 BEL S S A RO Ak FE D £ CPT-2000 - F5 R gk
R 1 i E ap Jﬁwﬁ”ﬁ%‘%"i » )it adriamycin ~ vinblastine 1 VM-26 < i »
AT 5T B SRR AT A TR e BT 1 > RUA2780 ATtk
?[lpﬁ’:ﬁ’ﬁi A2780 5wk CPT-2000 &2 SR e K J?F"JI”J AN gE I E pd‘?ﬁ‘[fﬁ
s R ST B SR PRAT RS P T BN R AR F[ P S S AR
FE Ik AL T ELE Gly 717 ﬁ%ﬂ% Val > & Thr729 i@ lle - bigf
FHFFTE R BT B SAYPIAY Ped T B B AR I R [T i (Saccharomyces
cereoisiae strain:JN2-134);% " F*J L KET- IS $uﬁﬁﬁf@flﬁﬁlﬁfﬁi
WA MR- B AR PRI TR LR Gly 717> Val
Thr729—lle EILJ@TFE’(YCpGaltOpI ¥ YcpGaltopl717, 729)[&?{%‘[‘*%4’%@
“UFEE 5T B ivﬁﬁﬁ;&fﬂ%{f"f“ﬁ ﬁ“ _prdsigh L 3 a:fi@‘ LaDES
TERVRLA - ﬁ'lﬁ”éﬁéﬁ@t@%ﬁ TR Ji |'“ fle (Tyr#723) > 1':4[[:5{;[\:[':%\[
o F BT L [ R HI“MTL

(IR~ 5 I F 2 AR %égﬁ I7%:% (baculovirus expression system)
FVERE S % F ’ﬁﬁ‘iﬁ J(nuclear polyhedrosis virus, NPV) s A =030 {* * 537
= B2 S AR PRAT R A T AR Liiﬁar B3 S S PIG PAT R B A e
koo P PEHE A RIpY 100kDa ST B inﬁﬁ’ﬁ&fﬂ%@‘# Eﬁ‘s g
{1 BioRex-70 ion exchangercolumn 7 { 'F’?AEJEH S RETT ES inﬁﬁﬁ;@&ﬁ
PEEFIER > ST E‘I*H%l%gﬁ? (Western bIot)’ﬁ"éF% ) éﬁf;&zb“;:'r? A2780 i 1justs
Hpy S Ry B2 %?“W*%Wf‘ﬁﬁﬁ{é"fﬁfi%% S Eﬁi?ﬁlﬁf“ﬁﬂ SRR ]
e e T G XERE

e b iRl

We have isolated and cloned a camptothecin resistant cell line, designated CPT-2000,
and found that CPT-2000 did not cross resist to other antitumor drugs such as
adriamycin, vinblastine, and VM-26. Both protein level and enzyme specific activity
of DNA topoisomerase | are relatively constant in parental and resistant cells.
However, the enzymatic activity of DNA topoisomerase | from parental cells can be



inhibited by camptothecin, but not from CPT-2000 cells. We believed that
camptothecin resistance is most likely due to a DNA topoisomerase | structural
mutation. This notion is supported by DNA sequencing results confirming that DNA
topoisomerase | of camptothecin resistant cells is mutated at amino acid residues
Gly717 to Val and Thr729 to lie. In addition, yeast JN2-134 bearing YCpGAL1-htop |
(G717V, T7291) grew well on galactose plates containing 10 U.g/ml camptothecin,
while JN2-134 bearing YCpGAL1-htop | failed to grow on galactose plates in the
presence of camptothecin. This observation further suggests that either or both of the
two amino acid changes identified in the mutant DNA topoisomerase | is responsible
for the resistance to camptothecin. Since both mutation sites are near the catalytic
active site, this observation raises the possibility that camptothecin may act at the
vicinity of the catalytic active site of the enzyme-camptothecin-DNA complex.

In addition., we also used the baculovirus expression system to express wild type
human topo | and Cpt-resistant topol in SF21 insect cells. The human topo | cDNA
and Cpt-resistant topo | cDNA were integrated into the Autographa californica
multiple nuclear polyhedrosis virus genome by cotransfecting linear
BacPAK6/AcMNPV DNA with pVL1393/hTopo | and pVL1393/hTopo
1(G717V,T7291), respectively. We have used the Bio-Rex 70 column to purify the
recombinant topoisomerase 1. Reasonable amount of 100-KDa recombinant wild type
hTopo | (about 2000 mg from 500 ml SF21 cell culture) can be obtained. The
baculovirus expressed recombinant hTopo | -was then characterized by
immunoblotting with anti-topo | antibody and DNA relaxing activity. We found that
there are no difference in terms of the enzymatic activity and antigenicity between the
recombinant hTopo | and native human topoisomerase | isolated from cultured cells.



