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6f?ollowin” is tie transl-tion ol an srilele by

o s Chmbuecnitov, Inst.tute ol ..idomiolo.y wad
wicrobioloyy dmeni wm. o, Yamaloyw, aiud Jdiwil, sube
lichod in the hussian-la an_uape porioclcul mnuvxhl
aorobiolondi, wplidemiolo 1i, 1 LILRRGD 010 tat
(doturnul ol :icrobiology, & spldeniolopy, und luiung=
biology) Lo 6, 1965, pajes 1l29=33. Lt wus sub=
altted on & Jun 1964. 7
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1t is known that the chemileal activity of cytesine (or soue !

of Lts derivatives) in DNA during the reaction witn hydrox yluuﬁno i
dirrers Ifrom the activity of tals base in Iroe nucleotids (IBrow 4
una enell, 1961; Freese and assoclates, 1961 ; and others). Whis 3
difmu~u“ue may be conditioned by two ciuscs: first, the oun ic :
& .o wtively charged polymer, and secondly, in two-taroad Ui toe :

hag

:oes ars stordcally I'ixed by means of the formation of Lrdro un 3
vonds between the palrs of basues in the two CO4QlCmudtde cuuing
Of l.ae  Thcrefore any specilic cytosine base will roeact with
rdrox ylumlne only upon disruption of the entireity of the lLydro en
bondse It ls necessary to noto that in the scihemo of the rcaciion
of hydroxylamine with cytosine (Verwoerd and associates, 1oul)
tueres is a4 Joining of tie socond molocule of hydroxblum*nﬁ wita
tne libeoration of ammenla. The euso with wvhich this reuction
Tlows suould be determined by the lability of the amino wrovy of
cytosinoe at tho 6th carbon atom, which by means ol hydrojen is
bound witi guanino,

It is bknown that hoating louds to breakdown of tue hydro:en
bonds between the two chains of Diln. Thus at a tomporature closse
to 83° there is & complote splitting of tlreads in the LDJL ol W-2
ductorilopanges Consequently the anount of eybosinoe in the wetive
stute should incrouse wita an inereago ol temworature. i dctuil-
ity In thymus bIA a_considerable inerease was noted in tue rate
o' tne reaction of hydroxylamlne with cytosine in comuparison wita
tae analojous reaction In native Dude. By ltsell hydroxylanmlias
Gid not oxoert any noticoable denaturing ofiect on DXA, ana wloo
did not Iinfluence its hyperchromic eilevct (iivrozove und ;al'hn;x,
} 1604), At tho sanme time the mairix activity ol iufd 1s reducod

. L0r0 snarply after treatment with hydroxylamine of denatured wnd
not nuvive Dud (Belman, 1964). Lt is intoroutiaq Lo Lot onnk
only trouatuent of donutured (heated) trans lornlu” Doa (sleaopnilus)
witih nitrous acld made 1t possible to obtain a Llur:;o auaver ol
translormed resistant marikers to & various antiblobles (.orn wud

g Jerelott, 1962),
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in Lo worl by ifreese aud Strack (1962) it wao saoun Luad

crottment ol transfovming Daa of tue protoirogphle fori 0. w.e sube=
tolis with hydroxylunine at a tompersmiro of 60-00Y o uwader
othor eouditlons walell aisrupt the coupletenvss ol fae iy TGr0; L
PRINE: (Liuh concon“rution of 1uCl 1a the solution, tJlb,\,ol) L
soceonpanaed by considzruble intensification ol tne sutad .ale Lo=
t;v‘uy ol Liyaroxy dui“Oo it is probable tant tae 0rIGet Ol Lucuiie
S.iicotlion saovuld be difr'erent in tne induction ol swidtions Lo
variows orgonlsms or in some speciflc orgunism on divorse _cactac
loci, i one keeps in mind tne possibility of uwancir dillcront
sartid "orotoetive alllity" Irom mutagen (Loveless, 1060). Tac
dilserent ¢4b¢¢1t" of' locil may be dotermined vota by their varlous

extent on tho jonetlic mup and by taeir neturouuncxty on nairs ol
NLILNOCN VLB eS.

AN analysis, conducted by rroesc and strack, saows that nuiive
Juse lzoluted from microves possesses a4 losser cupaclvy vo roact
with mutasen than bed winlen is paciked in tne nead ol & pange purti=-
cle (1r00“uncy of wutatlion in T=4 phage was jreuter by Gproxilattuly
1000 tiues than in transforming DIA of 3, subbtilis). Uhds mcans
Tkt gpecilic structures in phage LA are more accessible Ior
mubagen tnan in DAL of B. subtilis.

UQPLUQ an investigation of tne reaction of nydroxylanine wita
cyiosine In nuoé and in Do 1t was notod (Schustor, l“ul; tant Do
vao same wine ol incubation the chane ol ¢ybosiug Lu M. wau

wopre saionivicent (i ls partieclly single-cnoin). wowever, olso
in D ospecilic soctors of tno molocules are Jdensturcd cvon ot 269
and intraimodecular denaturation lneroases witih un inerctsc ol tel-
serature (Leer ead Taomas, 1961; Gelduscasl, 1908; rroilvlder ana
Davison, 1963).

Stemmdnge Crom wint was sald 1t can bo aipocted taut trowtiont

of extracellular bacterliphapo T=2 wlth aydroxylaninoe at incrsucaed
boerature should load to an lLerewse in tne rave o o prelction
vith hydroxymethyleytosline in pnage Dua bobthh in tie Inlvicl wna
ntermedanto pnases and cuuso & considerable mawhgonic wilects ol
Tiie Sunie bimo it was also poscible to oxpweeb tikt Tae incivusu L
tae puto of nutatlon would ba willerent on cancrate oautie loca.
Ao declded Uo cneclt the coiroctnoas ol botn pro) wsilfe  wibo tale
so0k an wnwlysis was made ol dnauetlion of re- and e xut“t¢on. PR
Loaving troatment of extracollular W=2 phage vith 1 .. solution ol

e

Dydiesylamine (4Ll il wall at 809, JH 6.0). wae wetlon ol nuu“ i
Vo derianatod by means ol uxlution or troutod phasje in Lilc
ORI ug indicator bucteriul strains we used wie SOLL o = wdand

Jsla of totul aiwunt ol wetive phage paro¢u]u~ Lol trvat-
mcnc Wil nuatagen, "malysis of induction of »= =matutions, and o
sdeeisorption  of troated phage and L. coll L2 = us Tae
Licus auring; analysis of induction of hlemututions.
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"isure leo Troatment of extracellular T2 phage with 1 . solution
of aydaroxylumine (+ 1 il waCl), pd 6.0, 60°, and also endurance in
acetate bufler (pHd 3.0, 1 i #aCl, 37°) of phage arter siort-tern
treatnont with hydroxylamine.

1 - Yreatuent witn hydroxylumino (pH 6.0, 60°); 2 - ondurance at
600 of untreated phage (control); 3 = endurance of treated pha,e
in acaetate buller; ¢4 - endurance of untreatod phage in acctate
buflror (control).

Koy: (a) 1,5 ol surviving phage particles; (b) time or treutuont
(in minutes).

e, RO,
8 ) |, &
Y 8
\ N
T 20 {0 &
N -~
S S
= 100 '+ 5 <
S x
. 8.
$ 'y i = 8 et 08 e 1J0 gi
o S
N ) 118 ':
§ SsnEnsey b d o hy Vvl ‘. 0 a
¢ w0 w N s ®
. Jaens odpaiarny (#nwn) @

digure 2. Induction of r= and hle-mutatlons o Y=2 pha e during
troatuont with hydroxylamine - (pd 6.0, 60°) und vien troated e o
ls lcpt in acotato bufler (number of wutints to surviving o
strticles). :

l = lnduction of remutations; 2 - induction ol iCenutations;

v = lnduction ol' remutations during madntviunce 0 trowtad it e
n oseotave buller; 4 = tests on remutants Jduring maintenanse ol
unt:o.ted ohase iln ucetate bulrer (control).

fugsi (8) number of remutanta, m/Y/x10=9/; (b) nwaber ol ulenutanus,

‘e

WY/:L079/; (¢) time of treatment (in minutus).
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D acath curve Jor T-2 _hage (Pi_ure 1) durin, trcationt wita
ararvoxylemine (80°) was multishoeke ilowover, Qeutin of pha. o St
in only aulter & cortain intervel of time. Yhe number ol hC-mutantc
in respect to surviving inereascd linearly tihrroughout tac cennire
seriod ol treatment, while the induction of pre-mutatior: for tuals
sae interval of tiue followed a more complex de.endonce («'i.e ©)e

During the calculation of mutagenic activity of hydroxylanine
it can be assumed without great error thut durin; the Lirst 10
nminutes of treatnent the rate of survivul comprised 100, and,
conscquently, induction = the increase of absolute nwiber of mutant
Torms Ior tnls interval of time - can 06 expressed as a functilon
oi dosc of mutegen - timo ol treatment. The tiae ol treutment,
aqual o 60 minutes, made up the conditional unlt ol dosc,.

lnduction ol both r- and hC-mutations at $0° procecded at a
considerably groater rate than at 379 (Fipure 95).

inothner peculiarity of the proccss of mutation of phape at
600 was the considerably greater labllity of the re-system in
cunparison with the h-system.
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Mioure Se lnductilon of r- and hC-mutations of -2 phage daring
treatimont with hydroxylamine (pH 6.0, 60°) (ubsosrutc valuus).

1 = induction of r-mutations (60°); 2 - induction of vr=uutations
\57%) (vontrol); S = lnduction of hCe-mutations (%02°9); ¢ = inuuce
tion of hlenmtations (37°) (econtrol); o = tosts on r=mutants
(untreated phage) (control); 6 - tests on hl-nutunts (untrowtod
pvacge) (ocontrol).

soy:  (a) averaze numbor of remutants per dish, m; (b) ..vera_ v
nunvor of hC-mutants per dish, m; (¢) Dose ol mutagen, ..
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Or tho nasis of recombination enetic tests it is Dropcsed
taat at the time when r seguents on the enetlc nap ol W=D buciir=
iophage (rl, rIi, riIl) have a quite large extent, we h-locus Ls
considerably smaller in size (Shtrayzinger and Jraniiing L0 6o
winee the nction of hydroxylemine on W= pad o L.a 1s wccoajunlued

nly by a chaigo in hydroxynetiayleytouine, then the dilicrcucc vn
uno Hunu¢t.vxty of the two _onetic areus, wnieh was nobed Quring
ationt oif mutagon at 60°%, may be connected with their various

1un th or with heturo; enelty on pairs of bases of mugn;ne~udu:o;
motnylcytosine (G-thB Sectors of Dlia with accwaulations ol ‘A-r
ol U=l are nmore stubly bound und, consequently, should bo mors
resisvant to heutlﬂb Heating up to 60° glone did not leud to an
inceruase ol mutant lorms, Therelfore mutagenesis under tnese con=
ditions cunnot bo explained, taizdng into consideratcion only the
vosslbilities of & certain depurinization of uila (irecse, L950).

It was showm in a number of works thut thc rnwatagenic activ.iy
oi hydroxylamino can ve changed 1L extraceilular T-4 bucte 1¢0Aﬂnuo
is troatad (Schuster and Vielmetter, 1961), and £1lso tias llad of
tobacco mosuic virus (Schustor and Uittwan, 196%) with various
ool values Tor thne wediun, 4An inecrewse in the induction ol mutants
wag also observed with an increuse in the concentration of nydroxyl-
amine (Freese et al., 1961; i'rocse and Strack, L962).

according to the arranement ol Verwourd, lollowing tocatiwnt

oOr c¢ytosine witih hydroxylumine soveral intermediate reuaction products
wre Jormods ilowever, up to now it is unknown wirlea ol taenc padsceo
is tunc wost resgonsible for tne mutution olucet, since tvliv rutos ol
thwe resctions in oeuch ol the haseec have voon studled 1ittloe,.
oused on cortain findings (Schuster and \iltiman, 1005, rousc, loud),
Loty Ltuo intermedintc rcaction products and also tne ¢nd uo“Jounu
(uracil) may tuko up the function of thymine, thus cnsuring tuc
w3s2bility of locallzod amtation., ilere tho initlul puly ol well
bases convert into an A=T Pair. tYhe convertud cytoslne will uct
a8 un snalog of thymine due to the fuct taat, Jirst of R
ol Lyuro;on ‘at Ne)l ocun Jorm one vond with tne dml oL wdendue {(dus
doo, not intoract storlcally with tho uydrogen aton el 08 [annLing),
and, socondly, 1t is namely the hydroxyl auino= or lwoto= iy at

Luc uth carbon atom of chan od cytoslne whicn cun serve &S tag
w=icceptor, promotin. the forma .on of & bond wita tio anlilo=_olu
ol nduninue L1t can be assumed that tno busic mutation ollect od
aydroxylwaine is conaectod with tho formation of uracll or uijilice
lilke compounds, since the transitlon of otacy intormediute ruactlon
~'oducts into rare tautomeric, thmwine-liko Jocus saoula ou coae

Auctud with a supplementary oxpenditure i taur_y Jor tasis Joluia-
vione

vau 0al of thls work was a gheglt ol taw coricetinuus 0 tuls

cron0sal, wo sStudied the inductlion of r-mutuations in extraculiliuvlar
Ue? onb o which was treated with anydroxylamine (v79) for & orield
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interval ol time (6 nours). Then we traced e cndurancy oL Lo
Lor scveral hours in an acetate bulrver (. 3.0, ©7°)., Laced on tho
arran:cient o' the reactlion of nydroxylumine with cytosine at &
lovw .ni value for tie mediwn there is a greater rormation ol urucil.
in that intorval ol time we took probes {for an antlysis ol tac
nuiber o active pnage particles and mutants. Hemoval ol wuta en
was aciiloved by l8=aour dialysis In running water, 4Yac contiwl

wes phage, which durdng the same interval of time wug found in an
accotato bulier (see ifijje 3).

'he rosulta of the tests snowed (Fige 8) that survival ol
hydroxylanine=-treated phage (at pi $.0) was accompanicd by &an
increcase in tho numbor of r-mutants. 4t the same time in a con=-
trol oxperiment only inactlvation of phaje was noted, and not tne
induction of r-mutations. '

¢onclusions

l. vireatment of extracellular T=-2 bacteriophage with hydroxyl-
spine at 609¥C 1led to an increase in the rate ol induction of r-~ wuad
hpfmutants in connsection witnh an incrouse in tho rate ol thc reuc=
tion ol hydroxylamine with hydroxymotayleytosine in phage bid due
to & bireak in the hydrogen bonds and an increuse in tne initial
rate of the reaction,

2. 'The diff'erent increasu in the rate ol rutation in r- and
h=_cnetic locl was conditioned by the hoterogunelty ol tieoe 4rcus
based on G=iLi palrs of bases. By moans ol the solectiuvl o tenycr=-
ature in combination vith treatment by mutagen, it is probadly
20ssible to achlove a preater selectivity of mutotlon.

9. The chunys in the course of the roaction ol ayaroxylunine
vith eytosino (aydroxymethyleytosine in DuA ol W=2 pange) Lo viw
side ol formation of uracil or thymine-likc compounds, whiciy Lo
a srouter dezreo than other intermediate compounds may ¢ roo_on=
sible for wmmutation chanjes, led to an increase in tue rato ol
induction ol' r=mutations.
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