Volumq ﬂ_,lfi‘:fi'umhcr 2

FEBS LETTERS.

May 1974

and

‘ Department of Blochemisny. The nil’em‘t ;.;of Te:ms Sy.m:m Gmccr Center.
M. D Anderson Ho pﬂa! & ‘mmor lnsmure.

Hbmt(m, Taxcs 7?025, tsa

The University of Texas, Graduate School of Biomedical Scicnces ai Houston,
. Houston, Texas 77025, USA

Received 25 Februaty 1974

- 1. InQMQuqtion

- Heike’s [1] observation that apurinic acid (APA)

inhibits DNA synthesis both.in vivo and in vitro was
investigated and confirmed by Miiller et al. [2] who
found that the inhibition of DNA polymerase from
L5178Y (mouse lymphoma) cells was non-competi-
tive with respect to DNA template concentratton. This
group aiso reported that the most effective fraction of
APA on a ‘molar basis-had an average molecular weigh:
of 19 500 while on a weight-to-volume basis a fractior
of MW 2880 exerted the strongest inhibition. Further,
an APA with . educed aldehyde groups was much less
cfective and :he nucleotide, nucleoside and nucleo-
base decomy sHiion products had no inhibitory ceffect.

The cbservations suggested to us that APA mlght _

i ":mhxb:t DNA polymeras¢ by mterfenng with the

a1 _ ;catnlyzed by a partially puri ﬁed
' j,_mammalian DNA_ polymetase requires both template

. ,j}and,p' ¢ for ‘ammal__ mcorporaﬁon of precusor. into
DN and that the reaction is stimulated only by

- primers. (olrlgodeoxynucleotidcs) with a freo'3’ hydro-_

;_.;xyl group;' mlubntion re-mlts if: this gmup is blocked

ate aﬂd thll'& : miﬂi\i ani’!'g ﬂ!_ncgsu

fully anneal'as a primer. However, almaost all of the
terminal 3" positions are occupled by phosphate or
phos;:hate-—carbohydrale remnants and are not avail-
able for addition of substrate.

If APA inhibition of DNA polymerase is the result
of a ‘blocked primer mechaniem, treatment of the
APA with a phosphatase or dicsterase or both should
reduce or reverse the ability to inhibit. These expecta-
tions arc, in fact, confirmed by the experiments to be
described.

2. Methods

Apurinic acid was prepared, by the method ol




'Volume:-d»l number2 -

S DNA polymerase fave Tesn ﬂcscnbed pxewnusly {8]
-Natiys edlf thyns DNA- was heated in the presenca
of the APA test so]nhons in assay buffer 1o 85°Cand

 slovily cooled tosoom tempzratmg toincrease the ”
‘likelihood of annealing the primer and temphta, The

_DNA and APA solutions wers mixed in ratios of 25 -

S mg Tm iDmg and: 25 mg 10’ 50 myg, respectweiy, and
the iucorperstion of ﬂE’TP32
}5 ar:d 60 mm. o

_ 3 Résu}&é:';ind ﬂismisﬁibﬁ S
The e;jtpm.s io w]nf:h fhe varions APA S@luimm

altered a standard DNA polymevase :reactmn are-given’
in table- 1. Fach APA sohution was also tested in, an -

- assay mth:mt ternplate and ne incorporation could be ‘

detected in any of thess cases, Thus, APA or A‘PA deri
“vatives covld not serve as both template and primer.
The enzyvine used in these assays was partially pnnﬁeé
from the cytoplasmic fraction of Walker 256 carcino-
sarcoma Hissue {rat). This enzyme is most active W}ﬂl
-2 DNA teraplate which has been patrna]ly degraded”

,enzymama,ly but sipnificant ; mf*mpmatm*n ml’SD nccms

-with renatnred DNA.

Our firding of appmziimai@]y 3[}% mhabmm:m when L

twice as uch APA a5 DNA was present agrees well

with the, {mservatmn‘ of Miuller et a1. [2]. Our remﬂts
mﬁicate ma"t snake yenom ﬁmsmmse a‘mtae is meffec—

* Table1 . ' -
The »ff ect of ALPA snluitmns on DNA pml}mamaa

- -’iﬁvs in reversmg ﬁle mhﬁ:wmam t}f APA, Thls ERZyme

_ attacks 2 variefy nf phosphod_ axiers, but its notivity

v oo ﬁolynuﬂenﬁ des is diminiched By bl neking cxnnps
onthe3’ ‘position. ] Bactesial alkaline. ;phosphata

" "Zj ment of APA with this enzyme gquite cbvioasly abo-

into DNA was mssaysﬁ at -

o , mnonm Pﬂ:&:em Znnibmun o

" APA solntion " dmgy 157 - 807 '
MAamz.eaam 3 L Im 1S 148

o T esn o IR 1B

- 8VD hmieﬁAPA w154 224

: - TsD L 1440 174
Phosphﬂafse ne:nedAPA Sy 37 ﬂl?

B . sh -5 —D37T

" Combined h»t:atmﬁm-AE’A IR [C w1 B4
- --‘-—145* Cest e

317'-_‘131-: :-.werzgc Enzyman'c at:nvzty of ﬁup}icata ‘.ssays wn:h no kS
N aﬁdmon uof A?A so}mmns was 255 x5 I:moies]h;rjm;g mmmn.

oY

B Neganve mh’ihmnn mzmﬁes sbm"la t.m:
Of; gmﬁcant mnﬂtmn ) o

: _:; Ackngw]ﬁ"emenis :

active on'a wide va nﬁy of jphos_phate estars and !m,al»_.

hs};es APA m]n’bsh o, Df DNA fp'f,lme*ase. The: camb}-r

- -mation ©f enzymaz appe:a;rs 10 have a S!fnezg]si;;: effect
oon reversing the irhibition of APA, foz not oply is Ihe
" “inhibition of the APA praparation redaced, but, at:
" higher APA to DNA ratios, the reactien is actually en- -

) -shancrad parhmﬂaﬂy at the early fime pmni "Hle smn'ﬂ-

. ation produced by 3'-OH cligndsoxymclectidesin
- our earlier ‘study was also Tound to be n:-:spec:al]y pro— S

minegn? in the initial phase of the sy:nmetm reagtion. -

_Moler et al. [2], comment on an alkaline muclease -

w]nch they feel may be neaponmb]e for the. meu@vew' '
of cell proliferation after APA administration. Our ob-

B servalionsraise the pass*’bmty thai anon-specific alkah—
- ne phosphate :rmg‘ﬁ aiso play a mle i reversin g

mhlbmo,n in vivo., B
“The ﬁndmg by m= "ﬁamz gr—mp ﬁmt A'PA was :nor:- j :

competitive with respe-c?; to reversal by DNA i3 dlso’
“compatible with our «avzdem:e that APA can not snb-

stitote as iemgﬁaia. Thus, APA wmﬂd orly CD‘:ﬂpEIE

with gndogexmﬂls primex probakily present asz mlrm:r
contaminant of the enzyme praparation and the atio’
of primer to iﬁmﬁmg wmﬂd m:t be diereﬂ b‘w adﬂmg

o more DMA solution.

On the basis of these wmnsmeratmns, {hen, We sl

“clude that a Jikely mechanism for the APA m’ierference{
“with DNA synthesis is by competition with natural -
. ‘primer mola;u}es with corseguent sﬂmka Jiad of chain . 7

slongation. Of cowrse, this in no Way ﬁnmm.he; t}le .'f'.:f -
b.gh]y szgmﬁcant observation by. ithe Mainz group. that
sech molecules ar: taken np into living cells 16 pro- Zf'—-

dnoe mﬁostasxs, for, if our mechamsm is correct. it -

should ba rejatively easy to designan APA or poly--

e _pyn.mﬁme derivitive with z group on Ihe Terminal

3 -posrkmn Yhai is ver_y re.a.stani 1o zenzym:aim cle;tvagxe

~ and thus produes 2 cytostatic agent of Tow 10x: my, y
. high fs?ec_mn‘y and 3ong £ duration. T
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