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INTRODUCT ION
G1 cells of the diploid yeast Saccharomyces cerevisiae are

Known to be capable of the liquid holding recovery (LHR)}, i.e., a
significant increase in a‘or X-irradiated cell survival during Keeping
the cells in a non-nutrient medium /! 2/ This process is completed
within 24-72 h, depending on the irradiation dose. Later experiments
demonstrated that LHR is due to the repair of DNA DSB induced in

the cells by radiation/3: %/, Tne lack of repair in haploid

yeast cells irradiated in Gi phase of the cell cycle is suggestive

of a recombinational mechanism. Recently, it has been found

that in the Gi phase the diploid cells of S.cereVisiae are capable

UT dil 4dUQUltilulidl LYpe OT Lnx wiicjl, 111 CONILI'dST LU LHNE Previously
established ’slow’ type, has got the name of ’fast’ recovery 75/

Fast recovery is observed after plating the irradiated cells

on a solid nutrient medium containing 1.5 M NaCl or kC1/5:6/, 1n

this case, the survival of irradiated cells rapidly increases,
reaching a plateau during 30-40 min of holding the cells in water at
28°C. Thus, the rate of the fast recovery exceeds by one or two
orders of magnitude the corresponding value for the slow recovery. The
fast recovery, unlike the slow one, cannot be revealed by plating the
cells on the standard solid medium (i.e., containing no KCl), for in
this case this process is completed prior to the first
post-irradiation cell division. Irradiated Gi haploid cell; are
incapable of fast recovery, in contrast to those irradiated i1n the
logarithmic phase of culture growth (in which up to 70/ cells are 1n
the S or G2 phases of the cell cycle /7/), when this process is
rather effective/8/).

The aim of this paper was to demonstrate that the fast post-
irradiation recovery is a special pathway of DNA DSB repair which
differs from that previously established in Gi diploid cells. The
genetic control of fast repair of DNA DSB has been studied. Mutations
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rad51, rad52, rad54 and rad55 have been shown to block

the fast repair, whereas in diploid mutants homozygous for radso,
rad53 and rad57 the efficiency of this process is close to
that for wild type cells.

MATER1ALS AND METHODS
The 1sogenic haploid and diploid strains of S.cerevisiae,
1.e., 2873-2A (a HTH) HTH, _gHTH3) and
2873-1B (a HTH; yHTHp 4HTHj /o HTH _gHTH, HTH3)
were used. The diploid strain was heterozygous only for the mat ing

type locus/9/,
Besides, we used a series of diploid radiosensitive mutants
Kindly supplied by Dr. T. Saeki, i.e., XS800 (RAD/RAD) ;

X51806 (rad50-1/rads50-1); XS806 (rad5i-1/radsi-1);

XS1898 (rads52-1/rads52-1); XS1889 (rads3-1/raqs3-1)

XS1935 (rad55-3/rad55-3); XS1988 (rad57-1/rads7-1).

For a more detailed description of the strains see the work of
SaeKi et al,/10/,

Diploid strain T3 (rads54/rads4) Kindly supplied by
Prof. I. A. Zakharov/11/ was also used in this study.

Yeast cells were grown on a solid nutrient medium YEPD (3 days,
289C); for DNA sedimentation analysis the YEPD contained 150Jﬂt
[6—14C]—aden1ne (44 mCi/mM). The cells were then resuspended in
sterile distilled water; the suspension was layered on top of a linear
sucrose gradient (40-60%) and cenrifuged in a bucket rotor at
1000 x g at room temperature for 15 min, after which the top
fraction containing non-budding cells was withdrawn. The cells were
washed twice with water. The resulting suspepnsion consisted of cells
of an approximately equal size. The proportion of budding cells was
less than 17%.

Cell suspensions (i-ioscells/ml) were irrad;ated with 3ﬂrays
of 137Ccs at a dose rate 33 Gy/min at 09C. To determine cell
survival, the suspensions were diluted with water at 0°C and
Plated on YEPD 'or YEPD + 12%KCl.

For DNA sedimentation analysis, the cells were harvested on
Millipore HAWP filters (2+107cells per gradient) at 0°C and
resuspended in a solution containing 27 2~mercaptoethanocl, 0.15 M NaCl
and O.04 M EDTA, pH 8.3 with subsequent incubation at 30 C for 15 min.
The cells were then harvested on filters, washed with water,
resuspended in a solution containing 1 mg/ml of Zymolyase 5,000 (Kirin
Brewery, Japan), 1 M sorbitol and { mM EDTA, pH 7.5 and incubated at
35°C for 20 min.

To elucidate fast DNA DSB repair, we added KCl to a
mercaptoethanol-containing solution (final concentration of 10%).
After incubation in this solution, the cells were washed with 10/ KCI.
The zymolyase solution contained 10/ KCl instead of sorbitol.

Suspensions of protoplasts (0.1 ml) were layered onto 4.6 ml
gradients (15-30% sucrose, 1 M NaCl, 0.02 M EDTA, pH 7.2) with a 0.1
ml top layer of the lysing solution (2% sarcosyl, 3% sodium
deoxycholate, 57 sodium dodecylsulfate, 0.02 M EDTA, 0.01 M Tris-HCl,
PH 8.0/12/ ), Tne thus formed gradients were run in a Beckman
SW 50.1 rotor at 10000 rpm at 20°C for 25 h.

The gradients were fractionated from top to bottom into 0.1 ml
fractions. Each fraction was placed on a Whatman 3MM filter. RHNA
hydfolysis was performed in 0.5 N NaOH (37°C,18 h). The filters
were then placed into 10% trichloroacetic acid (TCA) (4°C, 15-20
min), washed twice with 5% TCA and twice with 967 ethanol and then
acetone, dried and counted in a toluene-based scintillation fluiq,
using a Nuclear Chicago MarK I1 scintillation counter.

The number average molecular weight M; of yeast DNA and the
average number of DSB per genome were calculated by the method of

Resnick and Martin/13/,

RESULTS AND DISCUSSION
Previously, it was shown that 10Z KCl inhibits the fast post
-irradiation recovery of diploid yeast. In our experiments, diploid
cells of yeast strain 2873-1B a’-irradiated with 460 Gy were either

Table 1. Fast post-irradiation recovery of Jﬂirradia-
ted (460 Gy) diploid yeast cells (strain 2873-1B), held

in various media

Survival, s @

Immediate Plating after holding the cells (28°C, 1 h) in

plating
water 107 KC1 1 M sorbitol 0.04 M EDTA
pPH 8.3
3.5+0.3 14+2 1.8+0.2 16+2 14+¢2

2 survival was determined by plating the cells on YEPD + 12% KCl,



immediately plated on a 8o0lid medium YEFD + 1286 KC1 or held
in water or 10% KCl at 28°C for 1 h before being plated

on YEPD + 126 KCl. As can be seen from Table 1, the survival of
cells held in water increased from 3.5 to 14%, whereas that of cells

held in 10Z KCl decreased to 1,8%. Holding of xilrradiated cells in 1 M
sorbitol or 0.04 M EDTA (pH 8.3) did not affect the efficiency of the
fast recovery compared with holding in water (Table 1). This indicates -
that under standard conditions of yeast cell lysis with an
intermediate step of protoplast formation, the fast recovery is of the
same efficlency as that after holding the cells in water. Therefore, -
the whole procedure of protoplast formation, i.e., incubation with
mercaptoethanol and zymolyase, was performed in the presence of 10%
KC1. ’
Fig. 1. The
Dose, Gy
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Fig. 1 shows the survival curves of haploid 2873-2A (A) and

0.1

diploid 2873-1B (B) S.cerevisiae cells after their irradiation

with ‘Lrays. The irradiated cells were plated on YEPD or YEPD + 127 KC1
lmmediately after irradiation or after holding in water (28°C, 1 h).

As can b? seen from the Figure, the survival curves of haploid

cells do not Practically differ in all experimental variants. In the
case of dlplold cells the situation 1s quite different. The survival

of irradiated cells is practically the same in both experimental
variants, when tpe cells were plated on YEPD (Fig. 1B, curves 1 and 2).

However, the survival of X—irradlated cells held in water (curve 4)
markedly exceeds that for cells immediately plated on YEPD + 12% KCl
(curve 3).

Fig. 1 also shows the dependence of the survival of ¥ -irradiated
(460 Gy) diploid cells on the time of their Keeping in water before
plating on YEPD + 12/ KCl (curve 5). The fast recovery is completed
within 30 min; cell survival does not change as a result of subsequent
nolding for 1.5 h. Since in this case the survival does not reach the
corresponding value for cells plated on YEPD, it follows that the
sensitisation effect of KCl is not only due to the inhibition of this
type of cell repair, but also depends on some other factors/S/,

Fig. 2 shows the DNA sedimentation profiles in a neutral sucrose
gradient for diploid cells of the 2873-1B strain irradiated with 570
Gy. Earlier it was demonstrated that the position of mitochondrial DHA
from irradiated and non-irradiated cells in the gradient does not
change because of the small size of the mitochondrial genome which

Fig. 2.
Sedimentation profiles
of DNA from diploiaq
2873-1B cells in neutral

w sucrose gradients
o (15-30%). Protoplasts
pe] were prepared by a
E 54 standard procedure (A)
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1 2 - ¥ -irradiation with
v 2 570 Gy, lysis
4, 2 immediately after
st

irradiation; 3 - Y -irra-
diation with 570 Gy,

4 lysis after keeping the

cells in water

Praction number (28°c, 1 ny.



practically excludes DSB induction at the irradiation dose used. Thus,
the mitochondrial DHA does not interfere with the results of
chromosomal DNA sedimentation analysis data /3/. Protoplasts

of irradiated cells were prepared by a standard procedure (Fig.2A)
or in the presence of 10/ KCl1 (Fig.2B). In the same experiment,

cell survival was estimated by plating the cells on YEPD

and YEPD + 127 KC1.

It can be seen that the Jiirradlatlon causes a shift of the DNA
sedimentation profile towards fractions with lower molecular weights
(as compared with non-irradiated control), i.e., the number average
molecular weight of DNA, Mp, decreases as a result of irradiation
(approximately 1.3 fold in the case of the standard protoplast
preparation procedure and i.6 fold in the case of the protoplast
preparation procedure in the presence of i10/Z KCl). The survival of
irradiated cells plated immediately on YEPD and YEPD + 127 KCl is 32
+ 3% and 0.60 + 0.07%, respectively. Holding irradiated cells
(1+10%cells/ml) in water (28°C, 1 h) prior to 1ysis does not
practically change the DNA sedimentation profiles, when the
protoplasts were prepared by a standard method (Fig.2A, profiles 2 and
3) but causes a shift of the DNA sedimentation peak towards the
fractions with higher molecular weights, when the protoplasts were
prepared in the presence of 10/ KCl (Fig.2B, profiles 2 and 3). In the
latter case, the Mp value increases approxlmateiy 1.2 fold. The
survival of irradiated cells held in water is 36+ 3/ (when plated
on YEPD) and 4.7 + 0.4/ (when plated on YEPD + 12% KCl).

The experimental results can be interpreted in the following way.
The increase in the molecular weight of DNA as a result of holding the
irradiated cells in water results from a DNA DSB repair which cannot
be detected by standard methods because of it being completed prior to
protoplast lysis on the gradient top. The isolation of DNA from
irradiated cells in the presence of 10/ KCl, which inhibits the fast
DNA DSB repair, permits to reveal the fast repair in experiment. On
the other hand, it may be assumed that preparation of protoplasts from
irradiated cells in the presence of 10/ KCl results in the formation
of additional DSB from DNA single-strand breaks (SSB) induced by
irradiation. In this case, the increase in the molecular weight of DNA
after holding the irradiated cells in water reflects the repair of DNA
SSB, but not DNA DSB. This hypothesis can be refuted by the results of
sedimentation analysis of DNA isolated from haploid S.cerevisiae
cells irradiated in the Gi phase.

Fig. 3.
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Fig. 3 shows the sedimentation profiles of DHA from haploid (A)
and diploid (B) cells x-lrradiated with 460 Gy as obtained in a neutral
sucrose gradient. The protoplasts were prepared from irradiated cells
in the presence of 10Z KCl. It can be seen that holding irradiated
cells in water (28°C, i1 h) does not change the DNA sedimentation
profiles of haploid cells but causes a shift in the sedimentation
profiles of diploid cells towards fractions with higher molecular
weights ( Mp is increased 1.2 fold). Therefore, if cell incubation
with 10%Z KCl causes the transformation of some part of SSB to DSB , the

. observed increase in the molecular weight of DNA will not be

diploid-specific.

These data suggest that holding irradiated Gi diploid cells in
water (28°C, 1h) results in a DNA DSB repair. This repair is
sensitive to 10Z KC1l. This indicates that the fast post-irradiation
recovery of yeast cells is due to the DNA DSB repair which cannot be
detected by the standard method, i.e., irradiated cell lysis in the
apsence of KCl.

The results of sedimentation analysis of DNA from haploid and
diploid yeast in a neutral sucrose gradient as well as the
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corresponding values for cell survival are given in Table 2. As can be

seen from the Table, the increase in cell survival resulting from fast

Table 2. Number average molecular weight, Mj
and survival of "—1rrad1ated cells under various

post-irradiation conditions

Strain Dose, Lysis Mp, rel. units Survival, 72
Gy condi-

tions Lysis im- Lysis after Plating im- Plating after
mediately holding in mediately holding in

after ir- water after ir- water
radiation (28°9C,1 h) radiation (28°C, 1 h)
2873-2A O kc1b 1.0 1.0 100 9849
(haploid) 460  KC1P 0.73+0.02 O.76+0. 02 <0. 002 <0. 002
2873-iB 0 KCc1b 1.0 1.0 100 9546
(diploid) 460 KC1P 0.72+0.02 0.88+0, 03 3.140. 7 16+4
570 KC1P 0.6340. 02 0. 7740, 03 0.5+0. 2 5.1+4.2
[¢] stan- 0.98+0.03 0.9840.03 100¢ 105+10€
570 dard 0.79+0.03 0. 7540, 02 3345€ 35+6C

Arell enrvival wae Astarmined hy nlating an VEDD . 43y VO
bProtoplasts of irradiated cells were prepared in the presence
of 10/ KCl.

€In this case the cell survival was determined by plating on YEPD.

post-irradiation recovery is correlated with the increase in Mp
resulting from the DNA DSB repair. These data allow a rough estimation
of the efficiency of DHA DSB repair. Thus, it was found that diploid
cells of yeast strain 2873-1B irradiated with 460 and 570 Gy and then
held in water (28°C, 1 h) repair of about 50/ of the total number
of the DNA DSB induced by irradiation.

Interestingly, the fast recovery efficiency of this strain
described by the Dé/Do ratio is equal to 1.9 + 0.3, where
Do and Dé are the doses which decrease e-fold the survival on
the exponential part of survival curves for the cells plated on
YEPD+12/KC1 immediately after irradiation and after holding in water,
respectively (Fig. 1B, curves 3 and 4). Thus, the 2 fold decrease of
the mean number of DHA DSB per cell as a result of repair is
accompanied by a nearly two fold increase in the magnitude of Dg
for the survival curve due to fast recovery.

Now a question arises as to whether the DNA DSB repair observed
herein is a separate pathway or it is part of a previously established
slow repair/3/ which takes place during a long-term
(24-72 h) LHR. Indeed, one may suppose that the use of 10/ KCl enables
the detection of the initial stage of the DNA DSB repair, which under
standard conditions of protoplast preparation is completed by the
moment of protoplast layering onto the gradient. Nevertheless, the
hypothesis according to which fast repair is a separate pathway of DNA
DSB repair can be confirmed by the facts given below. Here it seems
appropriate to emphasize that the fast post-irradiation recovery is
due to the DHA DSB repair, whereas earlier observations/3/
demonstrated that slow LHR is coupled with a slow repair of DNA DSB.
Therefore one may infer from the survival data that yeast cells
possess the ability to repair DNA DSB in Gi phase of the cell cycle.

Fig 4. The
survival of diploid

. Q-H—-'- %S800 cells y-irradiated

1 rj)”—’— with 630 Gy versus time

of Keeping the cells in
water (28°C). Open
symbols - plating on
YEPD: dark evmhnle

100

-
[«

Sarvival, %

2 -plating on YEPD +
Time, h 127 KC1
e | o
0 1 2 5 10 15 20 25 48

The plots for the survival of K—irradiated diploid cells (strain
XS800) versus time of holding in water at 28°C before plating on
YEPD (curve 1) or YEPD + i12% ECl (curve 2) are shown in Fig.4. As can
be seen from the Figure, the survival of cells plated on YEPD + 2%
KCl increases during the first 30 min, reaching a plateau of 2-3 h
duration (which coincides with the completion of fast DNA DSB repair);
this is followed by a further increase in cell survival, corresponding
to a slow LHR (slow DHA DSB repair). Plating the cells on YEPD enables
the detection of only a slow recovery. In this way, the biphasity of
Kinetics of the post-irradiation recovery (DNA DSB repair) during
holding the cells in a non-nutrient medium points to the existence of
two separate pathways of DNA DSB repair in yeast Gi cells

Additional evidence in favour of this hypothesis can be derived
from the data on the genetic control of fast and slow DHA DSB repair.

9



.

The ability of yeast cells to cause fast or slow DNA DSB repair was
estimated by the efficiency of fast and slow LHR.

Dose, G
Fig. 5 shows the survival curves of diploid yeast strélns of a 0 400 50 100 ° :50 y100
wild type (A) and radiosensitive mutants homozygous for radso (B), 100 ' 1 i ! }' !
radsi (C), rads52 (D), rad53 (E), radS54 (F), rads55 1,2 1,2
(G) and radS7 (H) after their irradiation with Y'-rays. The 3 %
irradiated cells were plated on YEPD or YEPD+12/KCl immediately after | 5 x
irradiation or after holding them in water (28°C, 1 h). As can be w 10 rwr i X
seen from the Figure, mutations rad5i, rad52, radS54 and '_;. 4 \
radb55% block fast post-irradiation recovery practically completely. g
Mutations rad5i, rad52 and rad54 are also Known to inhibit S i ¢ \ D
slow LHR/14,15,16/. nowever, in accordance with the DMF criterion 5 ! ] 3,4 4 i 3,4
(see the footnote "a" to table 3) for mutant homozygous for rads55
the slow LHR is nearly as efficient as in wild type strain cells 3
(/15/ and our adata). In contrast, in mutant homozygous for 0.1k 31 R i
rad50 slow LHR is blocked completely (/14,15,16/ 3nq our data), but the S N YR
efficiency of fast recovery is approximately as high as in 20 40 60 120
wi1ld type cells (with regard to DMF) (fig.5B). Time, min
The data on the genetic control of fast and slow LHR (fast and
: 0 100 200 3 0 50 100 O 200 400 O 100 200 300
100 T T T T A T T T T T T T T
Table 3. The efficiency of fast and 1.2,4 \1.2,4
slow LHR3 for radiosensitive diploid mutants ' 1,2 ‘
of Saccharomyces cerevisiae ‘ g B \ d\
w UF AN - \ - @
Mutation LHR aThe efficiency of fast (or slow) s
fast Slow LHR was determined as a dose-modifi- 'E @ 3
cation factor (DMF). DMF = Djo/Djo. 'E B P G a -
RAD 1.84+0. 2 2,040, 3 where Djgq, D;o are the doses of a 1 - 6\ = -
radso 1.8+0.2 1.0 irradiation reducing the survival 3
radsi 1.0 1. 0P to 10% for cells plated on YEPD
radse 1.0 1. 0b + 12% KCl (or YEPD) immediately T 4 1,2
rads3 1.7+0.2 1.5+0. 2 or after Keeping in water at 28°C 0.1} 20 40 60 120 [ g_
rads4 1.0 1. 0P for 1 h (or 48 h),respectively. Time, min 3
radss 1.1+0. 2 1.7+0.2 PThe data of Petin and 31
rads? 1.7+0. 2 1.7+0.2 KabaKova/15/.

Fig. 5. The dose-survival curves of diploid wild type cells (A) and the
mutants homozygous for rad50 (B), rad5i (C), rad52 (D), radsS3 (E), radS4
(F), rad55 (G) and rad57 (H) after irradiation with §-rays. 1,3 - pla-
ting the cells immediately after irradiation; 2,4 - plating the cells

slow DNA DSB repair) are summarized in Table 3. In this way, the fast

and slow repair >f DNA DSB differ in terms of genetic control. The
fact that mutations radsSi, rad52 and rad54 biock both fast

an R testifies to the existence of common steps of fast and ) )
d slow LH P after Keeping in water (28°C, 1 h); 5 - survival after irradiation
slow DHA DSB repair controlled by these genes.

with 210 Gy versus time of Keeping the cells in water (28°9C). Open sym-
Besides, it was shown that cycloheximide inhibits the slow LHR,

bols - plating on YEPD; dark symbols - plating on YEPD + 12% KCl,
but not the fast post-irradiation recovery/8/.
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These cumulative data suggest that fast DNA DSB repair is a
separate pathway of repair in yeast Gi{ cells. This repalir, being
dipioid-specific, occurs as a slow DNA DSB repair via a
recombinational mechanism. The concrete mechanism of the fast repair
is still obscure. It is also possible that the substrates for fast and
slow repair are different types of DSB, e.g., "blunt” or"slant" DSB.
It is also liKely that repair promotes the elimination of DSB whose
recovery does not require any significant repair synthesis of DHNA.
Nevertheless, it is obvious that the mechanisms of both fast and slow
repair have several common steps, since both of them are controlled by
RADS5Y, RADS2 and RADS4 genes.

REFERENCES
{. Korogodin, V.I. Biofizika (USSR}, 1958, v.3,703-710,
2. Patrick, M.H., Haynes, R.H.and Uretz R.B. Radiat. Res., 1963,
v.21, p. 144-163.
3. Luchnik, A.N,, Glaser, V.M. and Shestakov S,V. Molec Biol. Reps.
1977, v. 3, p.437-442.
4. FranKenberg-Schwager, M., Frankenberg,D.,Blocher,D. and Adamczyk, C.
Radiat. Res., 1980, v.82, p.498-510.
5. Glasunov, A.V. and Kapultsevich, Yu.G. Radiobiologia (USSR), 1982,
v.22, Pp.62-69.
6. Boreiko, A.V., Nasonova, E. A. and Glasunov, A, V. Radiobiologia (USSR),
1984, v.24, p.543-546.
Williamson, D.H. J. Cell. PBiol., 1965, v.25, p.517-528
Glasunov, A.V. and Kapultsevich, Yu.G. Radiobiologia (USSR.), 1983,
V.23, p.344-348.
9. Naumov, G.I.and Tolstorukov, I.1. Genetika (USSR.)1972,v.8, DP¢935«100.
10. Saeki, T., Mashida, I. and Nakai, S. Mutat. Res., 1980, v.73,
p. 252-265.
11. Zakharov, I.A., Kovaltsova, S.V.and Marfin, S.V. Genetika (USSR)979,
V.15, p. 41-48.
12. Blamire,J.,Cryer,D.R.,Finkelstein, D.V. and Marmur, J.
J, Molec., Biol., 1972, v. 67, p.11-24.
13, ResnicK,M.A. and Martin, P. Molec. Gen. Genet., 1976, v.143,p. 119-129.
14, Rao, B.S.,Reddy, N. M S. and Madhvanath, V. Int. J Radiat. Res.,
1980, v. 37, p.T01-TO05.
15. Petin, V.G. and KabaKova, N.M. Mutat. Res., 1981, v.82, p.285-29%4
16, Vishnevetskaya, O, Yu., Luchnik, A.N., Arutunova, L.S.
and ShestakKov, S.V. GenetiKa (USSR), 1983, v.19,.p. 26-32.

Received by Publishing Departiment
on May 27, 1988,

12

Fnasywos A.B., nasep B.M., Kanynsyesuu B.T. £19-88-374
llBa nyTn penapayuu AByHWTeBux paapueor AHK y AunnouaHwx Apowweit
Saccharomyces Cerevisiae B Gl-gase kneTouHoro uwkna

HssectHo, uTo Gl-knetkn punnouprux Apowwedt S. cerevislae cnocoBrm
K MEANEeHHOW penapaukn ABYHWTEBuWX paspueos /AHP/ AHK npu eupepwuBaHun B8 Henwu-
TaTenbHoH cpepe. 3pech NOKasaHO, YTO aunnougHue apowwn S. cerevislae, y-ob-
nyuyerHwe B Gl1-Qpase kneTouHoro uukna, cnocobHu K GucTpoit penapaumn AHP AHK,
xoTOpan saBepwaetca 3a 30-40 muHyT BugepxuBaHMa knevox B soae npu 28°C.
B pesynoTate 3toro kuHetuka penapauywum AHP [HK npv BuAepwMBaHMW KNETOK B He=
nMTaTeNnbHOR cpepe uMeeT AByxpasHuit xapakTep: nepsan ¢asa - ''Gucrtpan'' - sa-
sepwaetca sa 30-40 munyT, BTopan - ''meanenHan'' - sa 48 uaco® BugepwuBaHuA
knetok B Boge npu 28°C. Myrayuu rad51, rad52, rad5hk, rad55 nopasnsoT GHCTPYI
penapayuo AHP AHK, 8 To Bpema xak rad50, rad53, rad57 npakTHueckn He BAMAKT
Ha 30PeKTUBHOCTb penapauwn 3Toro Twna. MNokazaHo, uTo GWCTPaA M MeaneHwan pe-
napauna AHP OHK y awnnompHeix knetok S. cerevislae a Gl-gase knetouHoro yvkna
ABNAKTCA OTAenbHuMK NYTAMM penapaunn QHP AHK y apowweii.

PaGota suwnonHexa 8 flaGopatopun aApepHeix npobGnem OHAK.

INpenpuir ObseaunesHOro HHCTUTYTA AAEPHLIX BHectenopannit. JlyGua 1988

Glasunov A.V., Glaser V.M., Kapultsevich Yu.G. E19-88-374
Two Pathways of DNA Double-Strand Break Repalr In G1 Cells
of Saccharomyces cerevislae

The G1 cells of the diploid yeast Saccharomyces cerevislae are known to
be capable of a slow repalr of DNA double-strand breaks (DSB) during holding
the cells in a non-nutrient medlum /3.4 . In the present paper, it has been
shown that S. cerevislae cells y-lIrradlated In the Gl phase of cell cycle
are capable of fast repair of DNA DSB; thls process Is completed within 30-
40 min of holding the cells In water at 28°C. For thls reason, the kinetlcs
of DNA DSB repair during holding the cells In a non-nutrient medlum are
biphasic, i.e., the first, "fast'" phase Is completed within 30-40 min;
whereas the second, ''slow' one, within 48 h. Mutatlons rad51, rad52, radSh
and rad55 Inhibit the fast repalr of DNA DSB, whereas mutations rad50, rad53
and rad57 do not practically Influence thls process. It has been shown that
the observed fast and slow repalr of DNA DSB in the'G1 diplold cells of
S. cerevislae are separate pathways of DNA DSB repalr In yeast.

The Investigatlon has been performed at the Laboratory of Nuclear
Problems, JINR.
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