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1. Introdoction

Two different NAD nucleosidases (N ADases)
{EC 3.2.2.5) could be localized in Ehilich ascites
cells, one in microsomes presumably associated with
the plasma membrane and the other in the nuclear
fraction associated with chromatin [1, 2}. The nu-
clvar NADase is very probably identical with the en-
zymez forming an acid-insoluble polymer of ADP-
tibsse first describad in liver nuclei {3-5]. With
Ehrlich ascites cell nuclei similar sresulis have been
published {6]. An ADP-ribosylation of histones by
the nuclear enzyme has recently been observed [7].

NADase and ADP-ribose transferase activities in

nuclel are sensitive o DNase but not to RNase [1,3,5].

The detailed mechanism of this DNase sensitivity is
still obscure. The following experiments were under-
taken to elucidate whether this inhibition is caused
by removal of polyanionic DNA or by a release of
polycations which had been bound o DNA. 11 will
be shown that the inhibition by DMase pretreatment
czn be overcome by ammoninm seifate. Polycztions
filke spermine aad histonsas inhibit the enzvme activi-
ties at high concentrations. It is interesting to notice,

howwever, +hat at low concentrations of the polycat-
ions used, an activaiion of both €nzyme activities can

be obzerved.
2. Materiais and methods

Muclei of ascites cells waré prepared as Ceseribed
earlier {1]. Assay of NADase and ADP-ribese irans-
ferase: 1.5 pumole NAD(ademne-8)-2*C (43 005 cpm),

North-Holland Publithing Company — A-sterdmm

50 pmole Tris HCi pH 7.5 and nuclear fraction {6 mg
protzin) were incubated at 37° in a toial voluome of
1.0 ml. The reac:ion was started with NAD ané
stopped at the time indiczted with 1.5 w2 5% trichlo-
roacatic acid (TCA). After centrifugation, the remain-
iz NAD was measured in the supernainnt as the CN-
addition product of NAD {8] and with alcohol cée-
hivdrogenase [8]. The peiiet was washed 3 times with
5% TCA, dried with etharol and diethylether ang dis-
solved in formic acid (98%). Radioactivity was dater-
minad in a ir-Carb liguid scintiltation system [9).
Blarics were run in which the erzyme was Inkibited
by 0.2 M nicotinamida.

NAD-{adenine-8)-19C was precared with ATP-
(adenine-8)-14C, NM and NAD pyrophospharylase
frora ascites cells {10} . ATP-(adenine-8)-1°C was ob-
tairagd from The Radischemical Conter, Amersham,
Cali thymus histoaes (typs II) from Sigma Chem.
Co.. St. Louis, Spermine 1etrahyZvechioride from
Calbiechem, Los Angeles, bovine pancreatic DNese ¥
frorn Worthington Riochem. Corp. Freehoid and
alcchol dehyGrogenasg from Lochringer, hlannhzim.

3. Results ang discuzsion

As shown ip table 1, 0.4 M ammcenivm wifate
{ AS) inhibits both NADase and ADP-:ibose fransfer-
ase activity in nuclei of Ehrlich ascites cells to more
than 90%. Increasing the AS conzentration t» 1.6 M, -
however, causes a restoration of toth: enzyme acti-
vities up to at least 50%. This is in agreement with
experimsnis on the rat livar enzyme {11, 123, In con-
ast 10 the nuclezr NADase, RNA synthesis is stim-
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Table 1
influoence of ammoninm sulfate on DNase treated nuelear NADase and ADPv]:ibose t-ansfemse

Addition of } :
- NADase - : AB]?-n‘b ose-uansferase
_ Treatment :.“Ifm onnIm {umolefSmin) {cpm{5 min) -
a_:!: - R g -
1o preincubation - . D322 . 1928
- +0.4M < 503 1ig
- +31.0M 0.17 ) 950
pIreincobation . ,
— DNase - 0.17 1400
— DNase +1.6M 0.08 . ' &0
+ DNase (0.8 me/fmi) — << 0.03 : .10
+ DNase (0.8 mgfml) +1460 0.14 . 720

- Enzyme activiiies were measuzed as described in methods. Nuclei werc preincubated for 30 min at 37° with bovine pancreatic

DNase {0.8 mg/ml) and 30 mM MgCl,.

lated by low AS concentrations {11, 12]. This stimu-
lation has been tentatively ascribed 1o removal of his-
tones from DNA.

Treatment of nucle: with DNase produces a com-
plete disappearance of NADase and ADP-tibose trans-
ferasze. Afier addition of AS, however, the enzyme ac-

tivities can be restored {1able 13. This phenomenon may

be explained by ihe assumption that DNA hydrolysis
leads 1o a release of histonss. The high concentration
of free cationic groups may interact with the enzyme

protein producing an inhibition. Addition of AS is
probably causing a dissociation of the enzyme inhibi-
ior compiex.

Fip. 1 shows that indeed spermine as well as his-
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I-‘zg 1. ]nﬂuence of Spermine and histones on ADP ﬁbose
trsnéferase. & spermine, © h}stbm Enzymoe actvity after 5
min mcubauon was measured 215 described in mcthuds. % -

al:tlvny is based on mean vilues of twe expergnents. -
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tones cause an inhibition of NADase associated ADP-
ribose transferase activity. The inhibition by spermine
is easily reversiblé by dialysis. Relatively high concen-
trations of histones are necessary tc produce a 50%
inhibition. Becanse of the impeded diffusion into
nuelei the actual histone concentsation at the site of
the enzyme may be considerably lower. Furthermore,
fig. 1 derzonstrates that both activities are activated

at low concentraiions of ihe polycaticns used. The
activatior »iay be in connection with the recent find-

ings that histoues are accepiors of ADP-ribose moie-
ties {71,
A maximum of activation was cbserved with 3 mM

o

0 4 +3mM spermine
m -
20 -
) +3mM spermine
0 -

-

‘time {minutes)

i?:g 2. influence af 3mM sgermme on NATrase and ADP rshose
Aransferase. « % MAD hydrolyzed, o % radicactivity of NAD-

{adenine-8)-14C incorporated into acid-insolublé material. En

“FyIpe 2152y vias performed as describéd in methods.
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spermine. Fig. 2 shows that both reactions are level-
ing off afier 15 —in of incubation. Part of this inhibi-
‘tion is due to the produced nicotinamide {1}. In the

" presence of 3 mM spermine, however, both enzyme
teactions are increased. The discrepancy between %
NAD hydrolysis and % radioactivity incorporated -

- into acid-inscluble materiai was alsp observed with
the liver enzyme [5]. It is interesting 1o notice that

activation by spermine is observed at concentrations -

which are in the 1ange of the concentration of poly-
amines in various tissues [13].

The experiments demonstrate that polycations
markedly influence the muaclear NADase and ADP-
ribose transferase activity. Doly et al. have shown
that polyanions also affect the enzyme [14]. The
mechanism(s) of interaction of polycations, poly-
_anions and the enzyme have now to be elucidated
with a purified system.
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