ARABIDOPSIS
INFORMATION SERVICE

In collaboration with A. ]J. Miiller, Gatersleben
QG. P. Rédei, Columbia
]J. Veleminsk¥y, Praha
Arnranged by G. Rébbelen, Géttingen

A

'/ A
Mﬁ%{, 4,//2"\/

No. 6
Prepared at the
Institut fir Pfllanzenbau und Pflanzenzilichiung
Universitat Goéttingen, Deutschland

March, 1969






Y

e’

. GIOEEER, T., and J.VELEMIENS

ARABIDOPSIS
INFORMATION SERVICE

Ho. € G8ttingen March, 1969

CONTERTS

L. Brief Hotes

ZIABLITBRAYA, E.Ya.: Information on ourrent genetical-taxonomieal studies
'i'bl‘_l;l.n the genusg uab;dﬂp!ia B EE Nt 00 BN LN AP IEILEEIEIETEEENIBOOTOOIEN
YURUS0V, S.Yu., A.G.EKASYANERKO and P.D.USMAROV: Distribution and fruiting time
of Arebidopsis 5886188 In TeJikisten cecscscsccsceenssoseeesceacocsssseonsee
BLISS, F.A., and G,ROBBELEK: Anslysis of within family phenotypic varietion in
& natural populatien of Lrahid.opaia e 0 000G ET 00000 UR0B300S0LOR0TRBCNC0R
JAMES, T.: Bffecte of B-azmguanine and p-fluoropbenylalanine on the development
OI ‘r&bidopsis PTG P ETEREEPE NP RGOSR IO ST RS NS EIRNOE TR OIRORIOSOCBY
IEDOUX, L., and E.JACOBS: Experimentel conditions for the study of the upteke
of foreign Dlié }:)y Arabidopsis thali@ne sesecoecccsoesvsosessscssaccsaacassae
IEDOUX, L., and H.JACOBS: Fate of exogenous DEA during growth and development
O! Ambidepsi“ [ E RN RN A NERENEENESEEENNNERNRENNENENNEERENEREENERENFENEXNNNERENENNENNNEN
BOROT®0, S., and K.JACOBS: Sedimentation constent of Arabidopsis BEL ccecosseese
ABEELS, K., and E.DUBOIS: Methylatlon with tRRA-transmethylase enzymes from
uﬂbidepﬂi’ S E PP 600 T O EEOT OO OPEEPE S OOBEENE NSNS S CE RIS EN BN OIOORO G
LBEE&B, g., and C.DIGNEFFE: Existence of DEA transmethylase enzymes in Arabi-
°p' ' S P A S SRR EEOCN S 0RE S EEE OB ED PN PERD RO NSO ETCOEBENNEPS PO RIS
BOUHAREORE, J., and A.FOHAL: Study of the DNA content of diploid and tetrapleid
nuclei of Arabidopsis thallans after treatment by oysteamine and X-raye ....
HOWELL, Hargaret J.: Attempted ocallus culture of spontaneous sallus-ferming
albino mut&nt OO B N8OS S RO EENCEEES SN S P L EES S IESET RPN NOIEBEPOISSTOBRGUOREDND
CORCOS, A.F.: Isolation of germination temperature-sensitive mutants in Arabi-
dopsis thaliana., A preliminary report. cveeccescescssnsrscssssscesvsssncossse
BROWE, J.A.M.: Photomorphogenesis in Arebidopeils thalisng eieecesrseccessrcsosce
RUBEEIRYE, G.: Induced somatic reversions in recessive chlorins mutants cceeevsoce
HUSSEIN, H.i.S.: Linkage relationships beitween mutant genes for flowering time
in u&bidcpﬂiﬂ th&lian-a (I’O) mm. LR K 2 BN 20 B BN OX 3N 2L B BN AL BN O BN B AR IR IR AU 3R BN R N 2 B R AR N X B N BN N N N 3
HUSSEIR, E.i.S.: Genetic anslysis of mutagen~induced flowering time variation
muﬁbida Bi' th&liana (L.) EE!NHO [ EEE N NN NEEENNEEEENNEENENENENE SR NN ENENENRNENRNNN]
DOBROVOLEA, Ji¥ine: The estimation of heritability of developmental charseters
with the sid of the intraclass ocorrelation coefficient in natural popula-
tiong o0f ATrabidopBle cessscecececccsenssnresessanstotcaconssrccssrssssessssssses
VEEK, J.BE. VAK DER, and A.¥W. DE JONG: EMS-induced dominant restorers of ENS-
induced recessive male StOrility in Ara’bidegﬁis Cesesescss ettt OB RBORE L
ILEE~QOHEK, Sugenne, and Lotti K. 8.SEARS: A telotrisomic in Arabidopsie thalians
LEE~QHEN, Susanne, and Lotti M. S.SEARS: The lack of pollinating ability in the
rr‘sili' trisomic ® 59 8 5 0 8 CE NS PSP S S E LTSNSO NS S ESPEEBSIS NN SEBREREERLS
VEEN, J.H. VAR DER, Geriruud H.¥. VAN BREDER(ODE, and K.FRANCES VIS: Sulfnydryl
protlction againﬂt X'—r&ys in Arabidopail s P SN CEEENOPOIEIOIEEEIIILAIOEVEBIOEEEEEES
JACOBS, M.: An attempt sensitize Arsbidopsis seede to gamma irrsdiation afier
BU&R tre8tMBNT cvoseevsccevssossrsscsccocccsscnosssssosocssssscssssosnsscesssostsane
IVANOV, V.I., A.V.SAKINA and H.A,TIMOFEEFF-RESSOVSKY: Action of gamme-radietion
on dorment, sosking and presoesked Arabldopsie Be6AE csceccevsscsarsosscnssse
IVAROV, V.I., A.V.SAKINA end H.A.TINMOFEEFF-RESSOVSEY: Storage effeoct in gamma-
irrediated Lr&bidcpﬂiﬂ BEOAS .sevsvccsresssssscsovinssssscssscssnsrcconnsces
IVANOV, V.I.: Relative effectiveness of X- and neutron-irradiastion in indueing
gro“h inhibition in Argidopsi’ A8 O N S8 568090 SO S EENSELEREDSSEOEPDELIOILTESESOIES
1 Concentration - mutagenioc relation following )
diﬂ‘thylﬁitroﬂomne (DMBA) treatment sceseccssetorscersssocscresssssrsceses
MABUCEI, T., &and T.J.ARNASON: Abeence of chlorophyll mutatioms in Argbidopeis
tr‘ltﬁd with LSD PP E LB S BB S P OB EOTEPPPEN LB PE N ERO D PENPT NSO RNEEOB GRS Dr S
MULIER, A.J.: The influence of dimethyl sulfoxide on the mutagenic setivity of
two 31kyl&tin€ Bgants € 0000000 C 0000000000 R00Iesstsransiniesnettsnsbiosssstsse
MULIER, A.J.: Mutation induotion by fractionated doses of isopropyl methane-
.ul-ton-ate in Argbidﬂpsis 0.9'.'.'GI.C‘.0.00l."‘.0‘0..II......I.Q.‘."....'.

(eontinmed)

-
- O W~y W WM e v

- ek
W m

bk b
~3Ionwn

-
w e

20

21
22

22
23
24
25
25
26
26
27
28
28



KASYAHRHEEO, A.G.: Two allellic chlorophyll mutations of Arabidopsis thalians .ceo

KASYANREKO, A.G., and P.D,USMAROV: A chlorine mutation of Arabidopsis theliana
induoced by SANME TBYB s0c0ee0te000000000000000000000600000008060008e8000e8a0000

B. Techniquesa

BLI:KEIA, Gijsja H.: EMS treatment of pla-nt‘ sssccccesscecsvescssabsesscorcscces

C. Material

CETL, I., Ji¥ina DOBROVOLNA and M.NESRSTA: Some new mutants induced by
H-ni%roﬂc‘n'—mﬂthyluﬂa 0N Ee E00EEe0NC0CCIsTNeneec000000006000000RECO000000B00

D. Laboratory Research Communication
Jms, B,: Resistant mutants to certain antimetabolites ..ecevescccoccssccscsossce

E. Bibliography
First addition to the list compilafad in A.I.8. Ho. 5 csececeseosscscccccssocse

In the DI'eBB secscscecseccatsrosssossocecsesestsoosetascsessosoosseatdostsnstoaossss

¥. Announcements

Change OFf AQQT@BBEE secocveacssccsnssnsesssssnasonsssnscsessassnsssssrsstnnseosos

It is a pleasure to acknowledge the dedicated hnd efficlent services of lMiss
!riedegike BUGGERT and Mise Elisabeth BISKUP in the assembly and tgping of this
Hewnloetter.

G.ROBBEIEE

29

31

32

34

&,



£

A. BRIEF HNOTES

Information on current geneticail-taxonomical studies within the genus Arabidopsis
E.Ya. ZYABLITSEAYA
(Institute of Medieal Radiology, Obninsk, USSR)

The only purpose of this brief report is to inform Arabidopsis research workers of
our current studies on taxonomic relations within this genus. Two different approaches
to this problem seem to be promising: (I) studies on interspecific hybrids, and (II)
application of methods of numerioal texonomy. These two approaches may provide in-
dependent and complementary information on the taxonomic relations under queation. By
means of the former method some eoncluaive data were already obtained by KRIBEEN (1965).
Oertain advantages of the latter, at least for the purposes of examination of inter-
strain relations, were recently illustrated by CROVELLO (1968).

In our studies a comparison of several species of the genus Arabidopsis, and several
subspecies of A. thaliana on the background of variation between morphological mutations
obtained in race Enkheim is carried out, Five of the nine species found in the USSR

(A. thelians (L.) HEYNH., A. wallichii (J. D. BOOK) BUSCH, i. pumila (STEPH.) BUSCH,

A, ana (BOISS.) BUSCH, and A. korehinag¥i BOTSCH.S and represented by twelve
naf%fEI popuiations from the North-West and Central regions of the European part of

the USSR and from the Middle Asia are included, as well as five morphological mutations
of the race Enkheim. The degree of similarity of the studied taxons is estimated on

the basis of twenty eight different quantitative charmoters speocifying the shape of
cotyledons, the shape and number of rosette and stem leaves, the type of leaf margine,
the number of stems, laterel branches, siliques, seeds, etc.

Except for purely taxonomical problems the results of such comparison may comprise
a basis for further populetion genetical, populetion geographical and microevolutionary
studies.

References:
CROVELIO, T.J.: Arabid.Inf.Serv. 5, 7-~9 (1968)
ERIBBEN, F.J.: “"Arabidopsis Research", Rep.Int.Symp., G8ttingen 1965. Pp. 26-30

Distribution and fruiting time of Arabidopsis species in Tajikistan
S.Yu. YUNUSOV, A.G. EKASYANENEO and P.D. USMARNOV

(Botenical Institute and Institute of Plant Physiology
and Biophysics of Tajik Academy of Sciences, Dushanbe, USSR)

Preliminary studies revealed
ALTITUDE TIME OF FRUITING ;h?zkgpgciea of Arabid]o.psig ﬁ
stan are very polymorphic.
LEveL tm MIRCH | ARRIL MAY X Ny l NEUST I#FB“H Tﬁerefore it ime impogtant to
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3100-4000 forms from various enviromment.
Species of Arabidopseis are loca-
lized almosT on whole territory
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Analysis of within family phenotypic variation in a natural population of Arabidopsis
P.A. BLISS and G. RUBBELEXN

(Institute of Agronomy and Plant Breeding, University of G5ttingen, Germany)

A group of nine families of the Hl-2 population were previously found to be highly
variable for the phenotypic criterions of rosette size and number of days to flower-~
ing (KARBE and RUBBELEN, 13968). Six of these familiea were further tested to determine
whether the variation was genetically controlled. Such variation would suggest that
hybridization was taking place among the "pure lines" within a race, or that geneti-
cally variable lines were being maintained in the natural population.

Seeds of single S4 plants that appeared to be phenotypically different were planted
for progeny testing., The analysis of the data showed that with a few exceptions, the
means of the Sy progeny of parent plants from the same family were not significantly
different with respect to rosette diameter (Table 1). Therefore, it appears that the
phenotypic differences between the individual S84 plants were due largely to non-genetic
factors. It is possible, that the some seed dormancy and following retardation of
growth contributed to the phenotypic variabllity in the S1 generation.

Table 1: Rosette size (cm) of selection lines from the H1-2 population

Family | Selection No. n Meaziggeette sz R°g;f;:r:§§e

o 18 4.0 .19 -

1“1 19 3.9 012 1.2

10 12 18 4.3 .21 1.5

2-1 25 4,2 .12 6.5

2-2 19 3.8 .13 8.0

2"'3 20 304 -22 7-5

0 18 4.5 .18 -

1-1 17 4.5 .16 9.0

2-1 25 4.4 .18 7.0

22 20 4.4 .10 8.5

2 19 4,2 .22 0.5

3-3 24 4.4 A7 1.5

4-1 18 4.8 .10 0.6

. 4=2 20 4.4 .12 1.5

0 - - - -

1-1 19 4.5 .30 9.0

1-2 25 5.0 .18 8.0

1-3 20 5.2 .21 7.5

2-1 19 5.0 .30 8.0

19 2-2 19 4.6 .28 7.0

2_3 23 5.1 025 7-5

3=-1 20 561 .26 0.6

3?2 20 5.4 .10 1.0

3=3 19 5.0 .24 0.8

Swd 25 5.0 A7 0.5

3=5 20 4.8 .20 1.5

0 20 5.4 .13 -

1-1 19 4.8 «17 9.0

1=2 25 4"7 -13 705

27 1"3 20 4.7 017 8.0

2-1 19 4.8 17 1.0

2-2 19 4.7 .11 1.5

2"'3 24' 4-9 017 1.5

2-4 20 4.2 .19 2.0

0 18 4.2 .22 -

1-1 20 4.3 .12 7.5

1-2 24 4.2 .10 8.0

40 2-1 20 4,2 .12 T.5

2-2 20 4.5 .13 7.0

F=1 19 4.5 .16 2.0

32 24 4.3 .12 1.5

0 23 4.0 .13 -

1-1 20 4.1 .19 9.0

1.2 19 4.6 .13 7.5

42 1-3 20 4.2 .10 8.0

2-1 23 4.4 .14 1.0

2-2 20 4.3 .20 0.5

2-3 20 4,1 .09 1.5
143(1'05 = ,49
led'01 = 075

Reference:

EARBE, Christine, and G. ROBBELBN: Arabid.Inf.Serv. 5, 13-15 (1968)
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Effeots of B-azaguanine and p-fluorophenylalanine on the development of Arabidopsis
T. JAMES
(Laboratory for Genetice of Higher Plants, Free University of Brussels, Belgium)

The inhibitory effects of the antimetabolites 8-azaguanine (AG) and para-fluoro-
phenylalanine (FPhe) on the development and metabolism of some plants have already
been reported (BULL and FAULKNER, 1964; HEYES, 1963; MILLER and ROSS, 1966). The
purpose of this study is to make an eveluetion of the overall effects of these two
analogues on the developmentel aspects of the My plants of Arabidopsis thaliana.

The different concentration gradients of these enslogues were prepared in the !
mineral medium (JACOBS, 1964) on a weight to volume basis. The basic subsirate-perlite i
wae supplemented with these culture solutions. Plants were subjected to continuous ;
illumination with a temperature of 24 + 1.5°C. Light intensity and relastive humidity
were 9000 lux and above 70%, respsctively.

Critiecal concentrations of ;hese analogues which adverse%y affect the development
were found to range from 1x10™° to 1x10~4M for AG end 5x10=2 to 5x10=4M for FFPhe.
Rate of germination was praotically unaffected at lower concentrations but higher
concentrations partislly or completely inhibited the normal process of germination.
Greater concentrations of these substances also prevented the production of a normal
tap root system; such concentrations of FFhe (for exsmple, a concentration of
2.5x10=4¥)induced the profuse development of heiry leteral roots. As regards the
development of lemves, these concentrations of both analogues either delayed or
prevented the formation of a full rosette (cotyledons and 6 leaves). The leaves were
darker in colour when the AG concentration was high. Plants grown in FPhe showed
considergble reduction in the sige of the rosette. Time of flowering presented great
variations. The visible initiation of the florsl apex and the opening of the first
flower bud were remarkably delsyed in various concentretione of the analogues. Sur-
vival at maturity and fertility were also affected with increase in the concentration
levels. The Table given below shows the important inhibitory effeets of these two
analogues in Arabidopsis thalians when supplied at moderate levels.

Table 13 (1) Rate of germination B days after sowing(%). (2) Pull rosette 16 daye
?

after sowing(%). (3) (4) Average fresh and dry weight of plants 14 days after i
sowing (in mg). (5) Flowering after 24 days(%). (6) Fertility(#). (7) Survivael i
at maturity (%) ?

Culture conditioms| (1) (2) *) (4) (5) (6) (7

nin?gzitgggium 100 100 9.7 1.7 100 100 100

h?gj—giw_g ¥) 100 60 4.6 0.5 65 69.2 90
MM+FFPhe

(1x10~4 ¥) 100 40 Te4 0.2 65 571 95%

# Some of these plants were completely sterile

An attempt i1s also now under way to establish a correlastion between these devel-
opmental aspects and biochemical events,.

References: :
BULL, A.T., and B.M. FAULKNER: Nature 203, 506-507 (1964) [
HEYES, J.K.: Proc.roy.Soc.Lond., Ser. B, 158, 208~-221 (1963) :
JACOBS, M.: Arabid.Inf.Serv. 1, 3%6~37 (19B6%) i
MILIER, J., end C. ROSS: Plant Physiol. 41, 1185-1192 (1966) s,

Experimental conditions for the study of the uptake of foreign DNA !
by Arabldopeis thallana . {

L. LEDOUX and M. JACOBS

(Section of Cellular Biochemistry, Department of Radiobiology, C.E.N., Mol,
and Laboratory for Genetices of Higher Plante, Pree University of Brussels, Belgium)

Steri}e seeds have been treated, under continuous illumination, with Escherichisz
coli DNA®HJH obtained from the C.34 strain, *hhymineless,E adepted for growth on :
deuterated water and grown in about 1 mCi/umg (2.5 x 10° dpm/ug); its bouyant density

in 0sCl being 1,730 g/cm3. The DNA has been isolated from Arsbidopsis thalisns i
(@ = 1,698 g/em>) by a method using pronase for deproteinisation EEEEGUI, T968) . ‘

a) Treetment of seeds . Dry sterile seeds or sterile seeds prein-
cubated for 24 h in water were treated with the labelled DNA for 3 days. The
plantlets were then washed with sterile water and further grown on mineral medium |
for 2 days. Fig. 1a and 1b show the result obtained. It can be seen that the '
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uptake is much larger in the dry seeds than in the wet ones. Fig. 1c shows that
the seed coats contain less radicactivity than the sgedlings and that this
radioactivity corresponde to depolymerised E.coli DNA H2H.

PTreatment of apex. Fig., 2 shows a comparison between the results

b)
obtained with mature plants coming from treated seeds (Fig. 2a). It can be meen
that with the latter method a higher amount of radiocactive molecules can be
recovered, but that their quality is very similar in both cases.

Reference:

IEDOUX, L.: L'absorption des acides desoxyribonucléiques par les tismsus vivants.

Valllant-Carmanne, Libge 1968
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Fate of exogenous DHA during growth and development of Arabidopsis
L. LEDOUX and M. JACOBS

(Section of Cellular Biochemistry, Department of Radiobiology, C.E.N., Mol,
and Laboratory for Genetics of Higher Plente, ¥ree University of Brussels, Belgium)

The short life span of Arsbidopsis makes this plant quite a convenlent tool for
studying the biologfcal effects due to different exogenous DKA., Preliminary results,
obtained by means of the technique of chromatography on DEAE—cellulosg paper pulp,
on the penetration and translocation of a highly polymerised E. coli “H-DNA have
been already reported irn Arabidopsie (BONOTTO et al2 1965). In tois note, some data
on biochemical analyses of planie itreated with DNA- EPHE of E. coli, in optimal condi~-
tions previously defined (LEDOUX and JACOBS, thie issue, page 5), are given by using
wltracentrifugation in CeCl gradients.

Sterilized dry seeds of Arabidopsis thalisna, race Wil-2, were immersed in various

DA~ H’H of B. coll, in continuous £ 8 oC¢ for several days (DHA density =
1.730g/cm>; Fig. 335. After treatment, séads were washed and sown on sterile mimeral

-
~

- . b.
c o
& o
E i 5}
~ £ c

[ 1]
o 1500 1 E ‘S
c o
e < w
8 10004 oo
-~ <
=
= 10001
2
S
"
2 5004050
hel
n
@ so004 050

L ©
Q.»q—df:.d___:.L"m’_ 0-;-—.0—071‘4—?—-—-. - e
0 S0 100 0 50 100

Tigure 1: CeCl gradient ultracentrifugation

a) DNAE’H E. coli. b) DEA °H Arabidopsis thaliana
¢——e rTadioactivity om0 optical density (260 mu)
Density markers: M, lysodeiktious (1.731 g/om3) and mouse (1,700 g/omB) DHRA's

medium with perlite as substrate. Control seeds were trested with 3H-—thymidine under
similar conditions (Arabidopsis DNA density = 1,698/cm>; Fig. 1b).

Plant samples were taken at different times of the life cycle. Their DNA is extrac-
ted and analysed in CsCl gradients. !

The results summarized here are taken from an exrtensive study of the uptake and
retention of the labelled E, coli DNA:
(1) At the eotyledon stage (Fig. 2&) radioactive DNA found in the peedlings exhibite
heterogeneity from the point of view of density. The' quantity of DKA is equal to
more or less 0.01 ug per seed, each seed weighting 13 ug (fresh weight).

(2) With the expansion of leaves (Fig. 2b) radioactive molecules are distributed %n
two main populations having a density of 1.719 + 0.002 and 1.698 + 0.002 g/cm3,
respectively. Each populetion has been studied separately following the method
elready described for plant meterisl (LEDOUX and HUART, 1968; ILEDOUX, 1968). The
effects of ultrasounds, of denaturation and of ultrasounds + denaturation suggest
the formation of a structure made up of exogenous and endogenous DNAi, double- .
stranded and bound by covalent linkeges. '

(3) In flowering and mature plants (Fig. 2c) the distribution of labelled molecules
is strictly compareble guantitatively to the one reported in (2).

(4) In meture seeds radioactivity represents sbout 1% of the total emount initially
measured in the treated seed. The population of these labelled molecules is either
very heterogenous for density or it includee highly depolymerised DNAs
(P M + 500.000 daltons) (Fig. 24).

(5) In M, seedlings selected after 6 and 12 days, the labelled DNA has & density
intermediate between that of exogenous DNA and that of Arsbidopsis DFA (Fig. 2e).

In the control 3H—thymidine treated seeds, the analysis in neutral or alkaline
CsCl gradients of polymerised or ultrasonicated DNAs obteined from plants of differ-
ent a/ 28, shows the presence of a homogenous population of labelled Arabidopsis DNA
molec.les.
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In the seeds harvested from these control plants, no rasdiocactivity was found
though the seeds were soaked in JH-thymidine with a specific radiocactivity twenty

times higher than that of the exogenous DNA.

This study shall be completed with results obtained from the analysis of separated
plant organs and from experiments on the blological effects of exogenous DNA.

References:

BOROTTO, S., M. JACOBS, and L. LEDOUX: Arabidopsis Research, Rep.Int.Symp.Gattingen,

pp. 171-183%, 1965

LEDOUXi L.: L'absorption des acides désoxyribonucléiques par les tissus vivants.
1

Vaillant-Carmanne, Liége, 1968
- , and H. HUART: Nature 218, 1256-1259 (1968)

This work was carried out with the aid of "P
Pondamentale Collective".

onds National de la Recherchs



Sedimentation constant of Arabidopsis RNA
5. BONOTTO and M. JACOBS

(Section of Phytobiology-Agronomy, Department of Rediobiology, C.E.N., Mol,
and Laboratory for Genetics of Higher Plants, Free Univereity of Brussels, Belgium)

file have previously described a method for the extraction of Arabidopeis RNA
(BONOTTO and JACOBS, 1967) and for the separation of ribosomel RNWA lr-ﬁﬁXi from
soluble RHA (s-RNA) (BONOTTO and JACOBS, 1968).

The RNA extracted by these methods from 1 month old Arabidopsis plents was tested
for ite sedimentation constant. Unlabelled Arabidopsis EWA wes Jlayered together with
a small amount of labelled RFA (3H~REA) from Ice¥aguﬁaria mediterranea, on the top
of 4.6 ml of 5-20% sucrose gradiente, conteining 50 ug/ml PVS, and centrifuged 5 hre
at 37.500 rev/min in the SW 40 rotor of the Martin Christ ultra-centrifuge. Two drop
fractions, collected by puncturing the bottoms of the tubes, were diluted with 0.9 ml
of distilled water and the absorbance at 260 mu was measured in the Cary spectro-
photometer. The radiocactivity of each fraction was measured in a Packard liguid
scintillation counter.

The figure shows the centrifugation pattern of unlebelled Arsbidopsis RFA and of
labelled Acetabularis RNA having sedimentation values of 23 §, and 8 S
respectively (BONOTT0 and JANOWSKI, unpublished results).

The approximate sedimentation constant of Arsbidopsis RNA, calculated from these
values, amounts to 25 S, 16 S and 4 S for the heavy r-hNA, the light r~RNA and the
soluble REA respectively. In another experiment, not reported here, unlabelled
irabidopsie r-RNA wae centrifuged together with lgbelled Acetsbularis RNA (“H-RN4),
having & sedimentation constant of 15 S. The results obtained showed clearly that
the light r-RNA of Arabidopsis is heavier than 15 S Acetabularias REA; sgein its
celculated constant was 16 S.
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Pigure: Sedimentation pattern of unlabelled r-RNA and s-RRA extracted from
1 month o0ld Arabidopsis plants (e—e) and of labelled RNA from
Acetabularia mediterrsnes (c~0). The unicellular algae were jncubated
30 min in sea-water medium containing 10 ue/ml of Uridine-5-7H. The
numbers at the top of the graph repregent the sedimentetion constant
values.




- 10 =

The values of the sedimentation constant reported here for total Arsbidopsis r-RNA -
(25 S and 16 S) are in agreement with several recent reports on the RNA of higher
plants (CLICK and HACKETT, 1966; SPENCER and WHITFEID, 1967; STUTZ and NOLL, 1967; -
HADZIYEV, MEHTA and ZALIK, 19685.
References:

BONOTTO, S., and M. JACOBS: Arabid.Inf.Serv. 4, 65-67 (1967)

- , = & Arabid.Inf.Serv. 5, 59-60 (1968)
CLICK, R.E., and D.P. HACKETT: Biochim.Biophys.Acta 129, 74-84 (1966)
SPENCER, D., and P.R. WHITFELD: Arch.Biochem.Biophys, 121, 336~345 $19673
HADZIYEV, D., S.L, MEHTA, and S. ZALIK: Plant.Physiol. , 229-237 (1968
STUTZ, E., and H. NOLL: Proc.nat.Acad.Sei. (Wash.) 57, 4-781 (1967)

We thank Mrs., Eliane BONNIJNS~Van GELDER for her technical assistance during part
of this work. This work was carried out with help of the "Fonds National de la
Recherche Scientifique Fondamentale".

Methylation with tRNA-transmethylase snzymes from Arabidopsis
M. ABEELS and E. DUBOIS
(Laboratoirs de Cytogénétique, Université de Louvain, Belgium)

In No. 5 of this newsletter we demonstrated the existence of tRNA transmethylase
enzymes in Arabidopsis thaliana (ABEELS, 1968); that existence is here further des-
eribed using TANA ¥rom ®. coll, strain K-12 58/161, grown in minimal or in complete
growth medium. As for the study of DNA transmethylase enzymes (ABEELS and DIGKEFFE,
1969) we took more tRNA sources because a methylation pattern made in vitro is de~
pendent of the number of recognition sites for transmethylase enzymes. The technie
was tested using enzymes from E. coli with tRNA from starved or not starved bacteria,
because except for E, coli 58-T61 starved it seems impossible to make homologous
methylation (tRNA and enzymes from the same strain) (GOLD, HURWITZ and ANDERS, 1963).

A more interesting result came from the study of the chromatographic patterm of
the digestion with T1 ribonuclease enzyme of tRNA after incubation with methylation.

Result¢t s:
(1) tRNA rich in methyl groups + enzymes of E. coll = no methylation

(2) tRNA starved + enzymes of BE. coli = methylation
(3) tRNA rich + enzymes from Arabidopsis thaliana = very low methylation .
"(4) tRNA starved + enzymes from Arabidopsis thaliana = good methylation. ”39 .

Chromatography of 1n-HCl hydrolysis 1 hr, 1009C, of +tRNA from (2) and (4) indicates

the presence of 6-dimethylaminopurine, 6-methylaminopurine, methylguanine, methyl- -
uracill, and methylecytosine. The oligonucleotide T1 patterns of (2) and (45 were

similar in localization of radiocactivity but different in extension; the level of

(4) was half that of (2). T1 pattern of (3) was very difficult to eatablish because

of the very low radioactivity of the spots. I n. conceclusion: tRNA trans-

methylase enzymes of Arabldopsis thaliana certainly recognizes a good part of the

methylation sites of E. coll, coding properties must be similar for a number of loci,

but it should be very Interesting to analyze the relationships between tRNA synthetase

of Arabidopsis thalians and tRNA from E. coli; such an investigation is presently
made in our laboratory. :

Technical proceadure: The same technics were used as in No. 5
of this newsletter, except. . : e e
-~ the sRH% fzo? E. colil was extracted following the more precise method of RAMMIER
et al. (1965),
= localization of nuclectides was made with right angle chromatography
solvent I n-butanol-H,0 86:14 v/v;NH3 gas, ;
solvent II isopropanol-conc. HC1l-Ho0” (170:41:39 by vol.), B
= T1 digestion was made in phosphate buffer, pH 7.5.
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Existence of DEA transmethylase enzymes in Arabidopsis
¥. ABEELS and C. DIGNEFFE
(Laboratoire de Cytogknétique, Université Catholique, Louvain, Belgium)

In No. 5 of this newsletter we have described the existence of tRNA transmethylase
engymes in Arabidopsis thaliana (ABEELS, 1968). More informations on those enzymes
were also glven In this issue (ABEELS and DUBOIS, 1969), but it was of interest %o
investigate the existence of DNA transmethylase enzymes in Arabidopsis thaligna.

A methylation pattern for a specific strain can be made either after purification
and separation of the deoxyribonucleotides from a DEA extraction, or with an in vitro
reaotlon using a submethylated source of DEA, enzymes from the investigated ? rain
and methyll4C groups from the sole methyl donor, S-adenosylmethionine methyl'4C. 4
homologous methylation between DEA and enzyme from the same species seems to be im-
poasible except for the E. coli strain X12 58/161 whioh synthesiges DNA in the ab-
sence of methionine (BOREX and RYAN, 1958; GOLD, HURWITZ and ANDERS, 1963 a, b).

¥or those reasons in vitro methylation of DRA from other species with enzymes from
Arabidopsis thaliana was prefered for technical convenience but also because that
SySiem BUppOBER the recognition of a DEA structure and therefore similarities in the
genetic coding properties are tested,

Three different sources of DFA were prepared: (1) E. coli strain K12 58/161 normally
grown, (2) E. coli strain K12 grown in starvation conditlons with minimal medium (3)
Streptomyces strain S17. Methylated deoxyribose nucleotides are well known for many
species of bacteria and bacterial viruses (WYATT, 1950; DUNN and SMITH, 1955) memmalian
tissues (CHARGAFF et al., 1953) and recently they had been found in algae (PAKHOMOVA,
1968). As for those organisms we found no other nucleotides than 6-MAP (6-methylamino-
purine) and 5-MC (S-methylecytosine). The ratio 6-MAP/5-MC for the different sources
of DNA methylated by Arabidopsis enzymes were 1.38 for (1) DNA from E, coli rich in
methyl groups, 1.63 £or (2) BEI from E. coli poor in methyl groups, &mfE 1.27 for
(3) DR4 from Streptemyces. Methylation level was another source of difference because
the radioaoctivity of ETS was the third of (2), and that of (3) the half of (2).

Conclusdionas:

Methylation activity exists by Arabidopsis thaliana.
- 6-MAP and 5-MC are found.
Extensions of the methylation level are different for the different species of DNA.
Similarities of coding properties must exist.

Investigations with endonuclease digestion enzymes are necessary for more informations.

Experimental procedure:
E. coli growth medium:
- for rich DNA : Difco Bacto Tryptone 10 gr

t 1

RaCl 8 gr
Glucose 1 gr
Distilled water 1000 ml

-~ for poor DRA the medium utilized is a variant of the M9 medium
with 0.003 gr of l-methionine for 1,000 ml of minimal medium,
- for Streptomyces : Nutrient Broth 8 gr, NaCl 1 gr for one liter of growth medium.

The DNA was extracted following the method of MARMUR (1961) with very little modifica-
tions. The plants 2 to 5 weeks old were frozen and homogenised. The medium for the ex-
traction of engymes contained : 0.1 M Tris buffer, pH 7.2, with 16 mM MgCl,, 20 mM
potagsium-metabisulfite and 0,45 mM sucrose (ANDERSON and ROWAN, 1966). The assay
mizture for the methylation consisted of 1 uM 2-mercaptoethancl, 10 aM triethanolamin
buffer, pH 8.8, 10 muM C14-CHs-S-adenosyl-methionine, 2 mg of heated ribonuclease,

100 mu¥ nucleotides as methyl deficient DNA and sufficient enzyme to incorporate at
least 1 u¥ of 014-CH3 groups (HURWITZ et al., 1964) for a total volume of 0.25 ml.
After inocubation for 30 min at 38°C 5 uM sodium pyrophoephate, 0.05 ml of 0.5% bovine
plasma albumin, and 0.2 ml of 7% HC1l0, were added and the insoluble meterial removed
by centrifugaetion. The pellet was res&spended and washed twice again., One part from
the washed pellet was dissolved with 1.5 ml of 0.2 M NH,OH, decanted on metal
planchets, dried and counted. The other part after hydrélysis with 1n-HC1l, 1 br at
100°C, was submitted to right angle ehromatography; solvent I n-butanol - HpO 86:14
v/v, NH3 gas, solvent II isopropanol-conc. HC1 - Hy0 (170:41339 by vol.).

Purine bases and pyrimidine nucleotides were localized in the UV-light, a UV-
photography was made and the eut out spots were counted for their radiocamctivity.
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Study of the DNA content of diploid and tetraploid nuclei of Arabidopsis thaliana
after treatment by cysteamine and I-rays

J. BOUHARMORT and A. FOHAL
(Laboratoire de Cytogénétigque, Université Catholique, Louvain, Belgium)

It ias well known that some organic coumpounds increase the resistance of the or-
ganisms against the damage induced by ionizing radiations. Several workers are studying
the mechanism of radioprotection at several stages of the DNA synthesis. Our purpose
was to compare the action of X-irradiation on the DNA content of the resting nuclei
of Arabidopsis thaliana after treatment by a radioprotector, the cysteamine (B-mercapto-
ethylamine]. e benaviour of diplolid and tetraploid strains was also compared.

We have used the roots of young seedlings of diploid and tetraploid Arabidopsis,
after a five day germination of the seeds on wet filter paper. The dosis of X-rays

was 20,000 R, this is the lethal dosis for a high proportion of the seedlings. The
concentration of cysteamine was 0.01%; the soaking of the filter paper by that solu-
tion for 24 hours did not reduce the vitality and the growing of the seedlings. For
each chromosome type, four items were compared : control plante, treatment by the
radloprotector; irradiated material and treatment by cysteamine followed by irradia-
tion. The seedlings were fixed in acetic-alcohol immediately after the treatment and
stored in 70 ¥ alcohol. The roots were stained according to the classical Feulgen
technique and squashed in a drop of 50 % acetic acid. The squashes were made permanent
by dehydration and mounting in Canadebalsam.

The Barr and Stroud integrating microdensitometer was used for measuring the
relative quantity of DNA in the nuclei. That estimation was done by comparing the
relative absorption of light in the nuclei and in the surrounding cytoplasm. One
hundred nuclei were measured for each item and their distribution in term of relative
absorption is reported in Fig. 1. The number of available nuclei in g root meristem

25 H 25

X-Rays Cysteamine - X-Rays
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§ 154 %
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Pig. 1: Distribution of nuclel according to their DNA content (arbitrary
units of light absorption) in diploid (upper diagrams) and
tetraploid Arabidopeis (lower disgrams)

of Arabidopsis is relatively low and, on the other hand, the absorption of the light
is very poor, because of the small size of the chromosomes in regard to the nucleus
volume., The upper left diagram shows (white and dotted parts) the distribution of the
nuclei in control seedlings. The discrimination between the peaks corresponding to
the G 2nd Go stages is not very elear; these peaks were noted for 4 and 8 arbitrary
units of absorption. An absorption of about 8 units was always observed for prophase
and metaphase nuoclel, 4 units corresponding to the DNA content in anaphase and telo-
phase., The G4 and G» nuclei were more distinct in the tetraploid meedlings (lower
%grtldiagrami and t%e peaks indicated a double amount of DNA (8 and 16 units respec-
vey.

The seedlings fixed after irradiation showed a very clear acoumulation of the
nuclei in G4, in tetraploid as well as in diploid planta (dark and dotted parts of
the diagramsj. Very few nuclei showed an absorption corremponding to the Go phase.
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The right part of the Fig. 1 shows, for diploild and tetraploid plants, the results
of measurements performed in seedlings treated by cysteamine (white) and irradiated
after the treatment by the radioprotector (dark). The distribution of the nuclei was
gimilar in the control and in the planis only treated by cysteamine. On the other hand,
the pretreatment by cysteamine has concealed the effect of X-rays since both peaks are
visible again; the two distributions are similar, in spite of & light shifting of the
Go peaks to the left after irradiation.

Teble 1: Mean absorption rates (arbitrary unite)
{ diploid | tetrapleoid

Control 5.98 + 0.254 12.37 + 0.441
Irradiated 4,00 + 0.149 8457 + 0.2T1
Cysteamine 6.13 + 0.249 12,43 + 0.4T
Cysteamine and X-rays| 5.72 + 0.2%4 11.55 + 0.447

The mean absorption values have been compared by anslysis of variance and the means
are reported in Table 1, The comparisons did not show any significant differences bet-

ween control and plants treated by cysteamine ss well as between "cysteamine" and

"cysteamine and XZ-rays", in diploid and tetraploid strains, On the contrary, the differ-
ences between control and irradiated seedlings were very highly significant.

It may bve concluded, from Fig. 1 and Table 1, that the DNA content in irradisted
plant was similar to the G4 peak of the control. The effect of the cysteamine was very
effective at the considereé point of view, since a normal distribution was maintained
after irradiation. The radioprotection was perhaps not perfect, since the G, peaks
for irradiated plants were a litile shifted to the left in comparison to thé unirra-
diated ones. That shifting was responsible of a light reduction of the general means;
the decrease of the means was not statistically significant, but it was observed in
diploid and in tetraploid strains. Thus the irradiastion seemed to block the nuclei
at the G4 stage, the disappearance of the Go nuclei being possible during the time of
irradiatlon (75 min). The cysteamine gave an almost normal distribution of the nuclei
in irradiated seedlings. These results may be interpreted as & true radioprotective
effect of the cysteamine which would allow DNA synthesis after irradiation and the
production of new G, nuclei. But the presence of the second peak in irradiated meterisl
may also be the conseguence of a decrease of the mitotic activity induced by the
cysteamine; according to that second interpretation, the G, nuclei would be nuclei
which have not had the opportunity of completing their mitosis during the irradiastion
time. :

Attempted callus culture of spontaneous callus-forming elbino mutant
Margaret J. HOWELL
(Mt. Holyoake College)

A mutant stock derived from Professor RUBBELEN has the Gottingen identification
number V52, Phenotypically this mutant is identical with mutant im and we have considered
it to be the same mutant as im.*

It was observed that our seed stock showed a marked tendency toward abnormal or
callus growth. In 14% of seedlings, spontaneous callus formation was noted when the
seedlings were grown on 1% glucose supplemented mineral agar under incandescent white
light (2600 microwatts/cm¢/sec). Since in experiments on the control of chlorophyll
formation it would be desirable to have large amounts of material, and since seeds of
albino V52 are difficult to obtain, culturing of the spontaneously formed calluses was
attempted. It was hoped that with the addition of growth factore the calluses could be
grown very rapidly. The experiments reported by LOEWENBERG (1965), ZIEBUR (1965) and
SHEN-MILIER and SHARP (1966) were used as a guideline in determining which media to try.

Materials and Methods . For callus growth 50 ml of each of the
following media was placed in each of two 250 ml Erlenmeyer flasks:

(1) Bagic nutrient medium for Arabidopsis: Mineral salts (M) + 1% glucose + 0.78% agar

A Basic medium + 10% coconut milk by volume

B Basic medium + vitamin solution (V) + amino acid solution (4)

C Basic medium + kinetin (0.64 mg/l) + Indole acetic acid (2 mg/l)
" AB Besic medium + coconut milk + vitamins + amino acids

BC Basic mediuvm + vitamins + amino acids + kinetin + I.A.A.

AC Basic medium + coconut milk + kinetin + I.A.A.

ABC Basic medium + coconut milk + vitamins + amino acids + kinetin + I.h.A.

In one flask of each type of medium was placed a piece of callus from a V52 plant;

on the other, an excised hypocotyl from a wild-type plant. The callus tissue was
obtained from two %2-day-o0ld zlbino V52 plants grown aseptically on glucose-mineral
agar in continuous white light; the hypocotyls were excised from approximately one-
week-old seedlings of wild-type Arabidopsis grown under the same conditions. The .
flasks were then placed in continuous wﬁi%e light and observed periodically for growth.

#*Recent ocrossing data confirm this assumption (RUOBEELEN, 1968)
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The composition of the used solutions was as followa:

= Mineral 8alts for basic medium for Aradbidopsis (mg/1 medium)

Mgso4'7H20 739 MnSO4'4HZO 2.3

Ga(NO3)2‘4320 944 CuSO4'5H20 0.24

NaﬂzP04‘EZO 552 ZnSO4'7HZO 0.29

KNO3 607 H3BO3 1.86

FeSO4'7H20 12.5 Ammonium Molybdate 0.035
V= Vitamins (mg/1 medium)

(Fote: Vitamin concentrations in B are twice as large as the following)
pyridoxine HC1 0.4 choline chloride 0.4
nicotinamide 2.0 i-inositol 16.0
folic acid 0.4 p~amino benzoic acid 0.4
calcium pantothenate 0.4 riboglavin 0.2
ascorbic acid 8.0 biotin 0.2
thiamine 0.4

A= Amino Acids (mg/l medium)
glycine 2.44 D-I, serine 1.80
p-alanine 1.72 L threonine 1.80

Observations . Only one of the hypocotyls showed significant growth -
the one cultured on medium (1). From this hypocotyl was regenerated a whole new plant,
or cluster of several plants, which flowered and set seed. Hypocotyls grown on 4 and B

rew short roots from one end, but showed no further growth. All of the hypocotylas
except (1)) eventually turned brown and shrunk somewhat in length.

All of the calluses grew quite slowly. Most of them, however, did not remain un-
differentiated, but started to proliferate albino leaves. Callus tissue cultured on
AB was the only to remain undifferentiated throughout the six weeks of the experiment.
Only tissue grown on B produced roots as well as leaves, - Two of the "calluses" - (1)
and B - started to grow quite gquickly about 25 days after planting, when the agar was
beginning to dry out somewhat.

Each plece of tissue was about 2mm in diemeter at the start of the experiment,
each hypocotyl was approximately Smm in length when planted. Final measurements, made
gix weeks after planting, were as follows:

Medlum|Diameter of calluses in mm Length of hypocotyls in mm

(1) 8 Regenerated entire plant - flowered and set seed
A 4 5
B 9 3
c 3 345

AB 3 3

BC 3 3

AC 3 3

ABC 2 3

Discussesilon: The results of the experiment on callus growth show that the
tissue on (1) - with no organic additives - and on B - with vitamins and amino acids
added - grew the best. That the coconut milk -~ known to contain plant growth factors -
end kinetin and IAA produced no acceleration in growth, but actually inhibited growth
a8 compared to the control, would seem to indicate that these spontaneous calluses
produce their own growth hormones.

Since the growth of tissue on (1) and B was accelerated after around 25 days, when
a fair amount of water had evaporated from the agar, it is speculated that high osmotic
pressure will speed the growth of the tissue. To test this speculation, an experiment
is now in progress in which the "callus" tissue from this experiment has been subcultured
onto :edia with higher osmotic pressures, due to either the glucose, the mineral salts,
or both.

Evidently, none of the media were able to induce the wild-type hypocotyl tissue to
form callus, demonstrating that this tissue is quite different from the V52 spontaneous
calluses, as assumed. Yet the regeneration of an entire plant from the hypocotyl on (1)
shows the remarkable regenerative capacity of this tissue.
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Isolation of germination temperature-sensitive mutants in Arabidopsis thaliana
- % preliminery report

A.¥. CORCOS

(Kedzie Laboratory, Department of Natural Science, Michigaen State University,
; East Lansing, Mich., U.S.4A.)

Genetical and biochemical apalysis in microorganisms has been greatly facilitated
by the use of conditional lethal mutations. Affected organisms die under "restrictive"
conditions but survive in s "permissive"™ environment.

One class of conditional lethals, the temperature-~sensitive mutants, have been
detected slso in higher organisms, e.g., in Arsbidopsie (LANGRIDGE, 1965) and in corn
ls melan

(ROBERTSON and ANDERSON, 1961), In Drosophi ogaster (SUZUKI et =2l., 1967) tem-
perature-sensitive mutants have been created by ar%i?iciEI~ mutation and extensively

analyzed. To the writer's knowledge, no similar work has been done with plants. Yet,
of particular interest would be morphological mutants that would lead to a detailed
gtudy of plant development by locating verious intermediate steps, made apparent by
the effects of defective genes.

Seeds of the variety Estland were treated with N-methyl-N-nitro-Einitroscguanidine
at 10 or 100 micrograms per gl for 24 hours, rinsed in distilled water, and germinated
on minimel medium (VELEMIKS and GICHNER, 1964) in 200 mm tubee (one seed per tube).

At high concentration, see Table below, germination seemed to have been impaired.
0f 78 seeds, 15 germinated. Among those, 3 lacked chlorophbyll. The remaining 12 grew
glowly, though they reached maturity.

Treatment Grown at | Fumber of plants Germinated % Germinstion
seeded Green Albino

Control 169 260 210 0 80.7
Control 280C 81 71 0 87.6
Nitrosogua~
nidine 10 ng/ml 1600 282 267 0 94,6

" 10 ug/ml 289¢ 183 155 0 84.5

" 100 ug/ml 160C 78 12 3 19.2

At low concentration of the mutagen, however, no injury to the embryo could be
detected., The first generation of itreated seeds were harvested mnd seeded on minimal
medium in petri dishes (100 seeds in one petri dish) and placed in a growth chamber
at 28°C. A1l the seedlings that germinsted at that temperature were discarded and the
petri dishes were transferred in another growth chamber at 16°C. The seedlings which
germinated at that low temperature were then transferred into test tubes and placed
st 28°C to continue their life cycle. Seeds of these suspected mutents were seceded at
low and at high temperature. Orly 8 of the 20 tested were indeed germination tem-
perature-sensitive.

Among the treated plants, three albino were obtained but could not be rescued on
complete medium and two did not shoot a flower stalk at either 16°C or 28°C,
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Photomorphogenesis in Arabidopsis thaliana
J.A.M. BROWN
(Biology Deparitment, College of Science, University, Notre Dame, Indiana, U.S.A.)

During 1968 an investigation of the action spectrum for floral induction of Arabi-
dopsim thaliana, race "Estland", was carried out in collaboration with Dr. W.H. KIEIN
at the Radiation Biology Laboratory, Smithsonian Institution, Washington D.C. Initial
observations were reported (BROWN and KLEIN, 1968), and details of the methods used
and results will be published elsewhere.

The absolute light requirement for seedling morphogenesis was fulfilled with
continuous far~red irradiation. Further photomorphogenesis to development of the
primary bud cluster and elongation of the bud stem can be accomplished, without
development of photosynthetic capability, when plants are cultured on mineral agar
supplemented with 1% glucose under continuous far-red light. The quantum flux density
required for seedling photomorphogenesis was lower than that required for meristem
activation and floral induetion., The peak far-red wavelength for floral induction was
near 730 nm, the region from 710 to 740 was effective, but 750 nm-light was completely
ineffective. At 700 nm germination and vegetative growth were activated, but not floral
inductio&. The entire waveband from 700 to 520 nm, at energies from 100 to 200 micro-
watts/cem~/sec, was ineffective in floral induction, though maximum vegetative growth
occurred in the red region. The blue region from 400 to 500 nm was effective in floral
induction. Under conditions where irradiation with monochromatic light is continuous
from the time the dry seed is sown, it was found that the total quantum dose delivered
to saturation of floral induction with either blue light (485 nm), or with far-red
light (730_nm), was simélar for either wavelength. The doge required af 485 nm was
1.25 x 10~3 Einstein/cm“, and at 730 nm it was 1.30 x 10=7 Einstein/cm“. The action
gspectrum in the far-red region can be interpreted in terms of the hypothesis of
HARTMANN (1966) as involving phytochrome by continuous excitation of a circa 1%
steady-state far-red absorbing fraction of the total phytochrome pool. However in the
blue region the evidence indicates that a second photoreceptor absorbs the light and

. interacts with phytochrome in mediating photomorphogenesis, since the presence or

" abgence of a far-red component in a four hour white light period preceeding 20 hours

of monochromatic blue light markedly influenced the quantum effectiveness of blue
light. A similar interaction has been suggested to explain blue and far-red effects

on photoregulation of oat mesocotyl (SARDEMEIER, 1968) though in this tissue both red
and far-red had equal effects on growth. In the case of floral induction in Arabidopsis
under steady state irradiastion, the ineffectiveness of the red region may be ascribed
to loas of photoregulation subsequent to vegetative meristem activation, because of
destruction of Ppy. and depletion of the phytochrome pool, rather than to maintenance

of an inhibitory ratio of the far-red versus red absorbing form of phytochrome.
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Induced somatic revereions in recessive chlorins mutants
G. ROBBELEN
(Institute of Agronomy and Plant Breeding, University of Gottingen, Germany)

The efficiency of various mutagenic agents on several recessive leaf colour mutants
of Arabidopsis was tested. After treatment of mutant seeds, green sectors within the
yellow M, mutant plants were scored as "reversions". The percentage of plants with
reversions varied from 0% to almost 30%, depending on the specific mutant (Table 1).

Table 1: 0.2% EMS~treatment of seeds, 16 h submers

Mutant Plants Green sectore %
chl 2410 2,4
v 81 2235 19.8
v 89 2135 4.1
¥ g3 2000 0.0
v 95 2360 8.2
v 157 1520 29.7
v 300 2100 0.9
v 318 1890 3.3

Equivalent data were obtained in 3 similar experiments. Thus the reversion freguency
seems to be a characteristic feature of the mutant gene in question. Of course, the
reversion rate also depends on the treatment conditions (Table 2). But, throughout

Table 2: Effect of EMS-dose on seeds, 16 h submers

v 89 ¥ 157
EuS FSq;vival %] Sectors % || Survival %/Sectors %
0.1 % 94.3 3.8 97.1 11.6
0.2 % | 73.2 4.1 68.4 29,7
0.3 %| 16.9 7.6 21.6 51.3
0.4 % 0.7 9.4 2.3 63.1

the doses tested, the difference hetween mutants, like V 89 and V 157, remains the
same, Even sublethal doses of EMS never yielded as high reversion frequencies in
V 89 ag in V 157.

In order to determine the genetic nature of the phenotypic reversions, the sectored
M1 plants were grown to maturity and the seeds harvested from each green sector sepa-
rately. ~ The first result was (as expected), that many of the inflorescences, produced
from these sectors, were completely or partially sterile. Probably chromosomal defects
were involved in these instances. On the other hand, sectors with normal fertility are
likely to be less affected by chromosomal reasrrangements. Those revertant sectors,
selected by this means for siructurslly normal chromosomes, were further tested.

In the M, generation two types of progenies were clearly distinguishable. In some
instances green wild type and yellow mutant plants segregated 3:1 indicating that the
green K1 sector was heterozygous for the corresponding locus. These somatic sectors
may be attributed to "backmutationg"™ (though deletions or closely linked suppressors
are not necessarily exc ed). = Within the other kind of progenies, two types of
rosettes, light green and darker ones, appesred besides the mutant. As for example
in the mutent V 81 the wild type is fully dominant; the light green plents cannot
represent the heterozygous state of the mutant gene. PFor further anslysis these inter-
mediate types were crossed to both, the wild type and the original mutant. Segregation
ratios of 1 yellow : 2 light green : 13 green plante indicated, that the sectorial
reversion in the M, resulted from a mutation in = locus, different from the original
nutant one. In some cross-combinations with the wild type, the ¥, even showed 4 pheno-~
typic classes:

yellow | yellow-green | light green | green
Possible genotypic xa + xa S xa 8 e °;x =
explanation: X8 + xa + Xe S ] + .

xa being the mutant locus and S its suppressor. - In Table 3 all these different types

Table 3: Genetic analysie of green sectors
efter 0.2% EMS, 16 h, on Beeds

¥utant Number of sectors
utan total]analyzed| backmutations suppr;ssors
v 81 411 28 Tel 92.9
v 95 184 17 5.9 94.1
v 157 442 41 2.0 98.0

of reversions, not segregating 3:1, are combined as "suppressors". The table shows,
that the freguency of reverted green sectors, originating from suppressor mutations,
is very high after EMS treatment with less than 10% of these cases being true back-
mutations,

Bight of the suppressors of the mutant V 81 were intercrossed and all appeared to
be identical. In 12 test combinations with suppressors of the mutant V 157, 4 differ-
ent ones were found; but only one of these showed linkage to the mutant loous. To date
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little is known about suppressors in higher plants. By further analyzing the suppres-
sor situation in leaf colour mutants, we hope to contribute to an understanding of
gene interaction during chlorophyll synthesis or chloroplast differentiation.

All of the suppressors, which we obtained thus far, do not fully revert the mutant
to the wild type if in the heterozygous state, and some suppressors do not even do so
in the homozygous condition. In Table 4 from the total number of reversions analyzed

Table 4: Phenotypic estimate of the backmutation frequency by
determining the percentage of complete revertants

Revertants tested
Sectored
Treatment (V 157) | Jyon4s 4 [Totallwild type %

EMS, 25 mM, 16 h 14,3 31 1.9
FIL*, 10 mM, 1 h 9.7 54 22.2
X-rays, 15 kR 4.1 26 19.1

* Ritrosoimidazolidon

by progeny tests, those were noted, that gave complete reversion to wild type. The
figures in the last column, therefore, are most probably equivalent to the percentage
of backmutations. In this experiment 3 different mutagenic treatments were compared.
It is evident from the data, that EMS, which produced the highest overall number of
revertant sectors, yielded only 1.9% backmutations. On the other hand, X-rays, despite
of their relatively low somatic sectoring, induced a much higher number of backmuta-
tions. With other mutants, the figures may vary somewhat; but for 3 different mutants
tested so far, the tendency was the same. Accordingly, whenever the action of differ-
ent mutagenic treatments is to be analyzed, it appears not to be sufficient to score
the number of somatic sectors only.

Linkage relationships between mutant genes for floweri time
In Arabldopsis thalliang 55.5 REINH.
H.A.S. HUSSEIN

(Department of Genetics, Faculty of Agriculture,
University of Cairo, Giza, Egypt, U.A.R.)

HUSSEIN (1968) identified 20 X-ray and EMS-induced single-gene flowering time
mutations (see also HUSSEIN and VAN DER VEEN, 1968) by means of diallel crosses
within 5 groups of mutants, based on parent of origin (line C or line 51), direction
o change, and magnitude of change. Line 51 is a single-gene mutant (eqe 5 towards
late from line C. Linkage groups established from this study (HUSSEIN, 1968) ares

(A) ez - e among the "large" effect late mutants from C and 51 (e,, €x, €,, €.}
3 4 2 S%r T g
e, included).

(B) e, - e among the "small" effect late mutants from line 51 (e,, e5; e, included).
T 8 7 8 1

() e,-1,-X, among the "small" effect late mutants from line C (1,, 1l,, 14, X., X,,
1 73 "2 1 2 3 1 2
X3; e, included).

D) e, - Vg among the ®"small" effect early mutants from line 51 (v1, Vos Yz Vi
V5 Vgi ey included).

4 - R, among the second-cycle early mutants (R1, R
in line CaA (e2e2).

N.B. No inferenses were made about the linear order. It is seen that (C) and (D)
form one linkage group (e1/13/X2/V6).

Additional crosses between mutant lines of different diasllel sets were made during
the summer and autumn 1968 (Dept. Genetics, Wageningen). The data (F1's and F 's; 80
far analysed, revealed that (A§ and (B) belong to one linkage group 1(e3/e4/e7 egl -

As the character (flowering time) studied shows much overlapping variation, special
methods were adopted for identification of the single genes (cf. HUSSEIN, 1968). Even
though, only relatively close linkages could be detected. Since so much linkage was
found among the 20 mutations, it is concluded that the loci involved are not evenly
distributed all over the genome (2n=10), but rather occur in clusters.
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HUSSEIN, H.A.S.: "Genetic analyeis of mutagen-induced flowering time variation in
Arabidopsis thaliana (L.? HEYNH." Ph.D. thesis; 1968, Wageningen.
Also puEIisﬁeE as Meded. Landbouwhogeschool Wageningen 68~11 (1968)
Reprints available. '
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Geretic analysis of mutagen-induced floweri time variation
in Arabldopsgs thaliana (L.) EE%ﬁE.*
H.A.S. BUSSEIR

(Department of Genetics, Faculty of Agriculture, University of Cairo,
Giza, Egypt, U.A.R.)

Argbidopsis thaliana (L.) HEYNH. was chosen as model plant to study the genetic
system of %Towering time gstart of flowering) and, often closely correlated to it,

number of rosette leaves (vegetative production). The duration of the vegetative
phase is of interest from the point of view of both natural selection (local adaption)
and artificial selection (plant breeding).

Genotypic variation wae induced by seed treatment with EMS (ethyl methanesulfonate)
and with X-rays. Two pure lines were used as starting material, viz. the very early
flowering Landsberg-‘erecta' (line C) and = later flowering single gene mutant line
derived from it (line 51), In total 24 flowering time mutants with good fertility and
vigour, and of independent origin, were obtained through sector seleetion in Hq (for
fertility) and individual plant selection in s, followed by line selection in ¥z and
further generations (for flowering time and fertility).

After grouping the 24 lines according to parent of origin, and direction and magni-
tude of effect, diallel crosses (Fq and Fp) were made within groups, in order %o
identify the individusl mutstions by means of classical Vendelian methods, rether
than to describe and analyse the induced quantitative waristion by the statistical
methods of guantitative inheritance. In nesrly 211 cases, including the small-effect
lines, single gene differences with the parent of origin, could be successfully iden-
tified with the experimental and analyticel procedures used for this purpose.

The analysis of the flowering time mutants led to the following conclusions:

(1) No eignificant differences could be detected between EMS and X-rays with respect

to nitude and direction of effect. There is some indication that X-rays induce

more (small—effect late) dominant mutations. With respect to mutant frequency at
equal levels of Mo-fertility, EMS is 2 to 3 times as efficient as I-rays.

(2) The majority 6f the mutant lines selected differ in one single recessive gene;

a few contsein intermediates and a few contain dominants. All mutations identified

are at different loci. These results have a number of practical implications:

(a) Mutant lines with more than one gene mutation for flowering time appear to be
relatively rare, although such lines, if present, would have an increased
likelihood of being selected in My and later generations. )

(b) As in general flowering time mutants selected in M2 are single gene homozygoies,
at least when the mutetions are recessives, no further segregation will occur in
Mz, This means that once individual plant selection has been applied in Mo, no
w;thin line seleetion for flowering time is necessary in further generations.

(c) Wnen no large-effect mutants of the desired phenotype appear in Mo, but only
small-effect mutants in the desired direction, crosses can be made already between
individuals of different Ms-lines, in order to obtain recombinants with phenotypic
effect of sufficient magnitude. This procedure finds its justificaetion in the faoct
that the Mo-mutants selected are most often single gene recessives, mnd in the
fact that The mutetions are at different loci.

§3) Mutagenie treatment of the medium early line 51 and of the late mutant line Ci

from our selections), releases variability in both directions: towards early and

towards late. However, no earlier mutant lines were obtained from the very early

line C. Koreover, line C did not respond to vernalization treatment, and early mutant

alleles when transferred to line C did not come to expression. Therefore, it is con-

cluded that line C represents a 'physiclogicel limit' towarde early.

(4) There was no evidence for allelism of mutations of independent origin. Several

linksge groups were established (See HUSSEIN elsewhere in this issue). On the one

hand, the loci for flowering time in Arsbidopsie are not distributed at random over
the genome, on the other hand they are not restricted to a few chromosome segments
either,

(5) Except for occasional evidence for non-allelic interaction (epistasis), the effacts

at the individual loci are additive over loeci. Crosses between recessive and inter-

mediates gave, in connection with the relative magnitudes of the gene contrasts,
interesting numericasl examples for the dominance theory of heterosis.

(6) Pronounced genotype x environment interactions were frequently met: homozygotes

effect x season, dominance effect x sesson and also genotype x vernalization x season

interactions were described.

* Summea of Ph.D. thesis submitted tco the Agricultural University Wageningen, The
Netherlands, on October 11{th, 1968. Alsoc published as Meded. Landbouwhogeschool,
Wageningen 68-11 (1968). Reprints available, :
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The estimation of heritability of developmental characters with the aid of the
~Intraclase correlation coe%ficienf iR natural populations of ATAbliopsls
v Jirina DOBROVOLNA
{Department of Genetics, Purkyné University, Brno, Czechoslovakia)

" In an earlier communication (DOBROVOLNA, 1968), an attempt was done to estimate
the heritability of two developmental characters in a natural population by means of
the offspring-parent regression coefficient, This procedure required to grow both
mother plants and their progenies in strictly the same experimental conditions. This
necegsity is sometimes difficult to ensure (cf. BARTHEIMESS, 1964).

Another appropriate method which lacks these difficulties and which can give valu-
able results by analyzing only one generation is based on the ealculation of the
intraclass correlation coefficient, W. In such simple situstions the W values corre-
spond directly to the required coefficients of heritability.

Por this purpose, progeny lines derived from single plants of six natural popula-
tions, Bo-l, Dou, He-2, Kr-4, Pi, and Str (c¢f. DOBROVOLNA, 1967) were studied at
25i3°c under continuous illumination of 1250 lux. Three developmental characters were
scored in individual progeny plants: the number of days to appearance of the flower
primordia Xg, the number of rosette leaves (Y¥), and the number of rosette leaves
per day (Y/X) or the "leaf formation rate" according to CETL (1966). In the popula-
tion Str it was possible to compare the results with those obtained by means of the
offapring-parent regression (DOBROVOLNA, 1968).

In estimating heritability with the aid of the intraclass correlation coefficient
the following formula was used (modified according to LE ROY, 1966):

Vo =V, V., =V
¥ - E_W/B L
n n
where Vp and Vy are the between and within progeny variances, and i the average number
of plants per progeny. Furthermore, the standard errors (sy) and the reliability inter-
vals were calculated.

Table: The values of intraclass correlation coefficient, its standard error and reli-
ability interval (P=0.05) for the three developmental characters X, Y, and
Y/X in different natural populations

Popu~ | Number X Y /X
letion of
proge-| W + By reliability | W + By reliability | W + 8y reliability
nies interval interval interval
Bo-1 23 .60 + .02] .48 ~ .74 «53 + .02 .40 - .67 5% £ .02] .41 ~ .68
Dou 30 .60 + .02) .49 - ,72 73 £ 01| .64 - .82 «70 + 02| .60 ~ .80
He-2 60 .69 + ,01] .62 - ,76 «60 + .01{ .51 ~ .68 34 + 01 26 - 42
Kr-4 37 «63 b .01 «54 « 73 «53 + .01 o43 - .64 .46 ot .01 «36 - .58
Pi\/ 91 .60 _'t .01 .54 —-— 066 .63 i ¢01 057 hd 069 l4‘5 _t 001 '39 - '52
Str 162 .55 + .01 .48 - .58 «51 + 01| .46 ~ .56 40 + 01| .35 « .45

The results show that in the character X the values were from 0.53 to 0.69, in the

character ¥ from 0.51 to 0.73, and in the character Y/X from 0.3%4 to 0.70, respectively.

These figures appear to be well comparable with those obtained by the offspring-parent
regression method in the population Str as it can be seen from the comparison with the
cited paper (DOBROVOLEA, 1968).

The results confirm that in the populations stﬁdied the heritability of the three
developmental characters is relatively high and that the used method provides a re-
markable simplification of the procedure in estimating heritability in natural populs-

tions of Arabidopsis.
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EMS.induced dominant restorers of EMS-induced recegssive male sterility in Arabidopsis
J.H. VAN DER VEEN and A.W. DE JONG
(Department of Genetics, University of Agriculture, Wageningen, The Netherlands)

Prior to the present experiment, VAN DER VEEN and WIRTZ (1968) carried out a2 small~
scale model selection experiment to assess the frequency of EMS-induced genic male
steriles: Having treated Landsberg-'erecta'’ seeds with 10 mM EMS (249C, 24 hrs), they
selected 116 Mq~plants for harvesting one fully fertile fruit per plant,
and screened the 116 M-'s (size 12 plants) for fruit-length resp. pollen-release. Six
promising recessive male steriles were carried on to Mz (via heterozygotes),; back-
crossed to the parent of origin, and reselected. A 6 x 6 diallel between helerozygotes
showed the 6 mutations to be at 5 different loci. Four of the six lines were discarded
for incomplete expression of m.s. and/or partical expression of m.s. in the hetero-
zygote. Of the remaining two, line Msq-msq fulfilled the following criteria: 1) com-
plete expression of m.s. throughout the p1ant, 2) no traces of m.s. in-the -hetero--
zygote, 3) complete female fertility, and 4) no phenotypic differences with the parent
of origin other than those resulting from sterility. The second line (Ms,-ms,) is
equally good, but mepms, switches to male fertility in the later flowers. Bo%h lines
have normal meiosis %n pollen mother cells and young pollen formation, but the pollen
decays while the anthers fail to open.

MULIER (1968) reported an X-ray induced recessive male sterile in race Dijon G.

The present authors treated meeds of line Msq-me; with 10 mM EMS (24°C, 24 hrs),
and the My consisted of 754 fertiles and 796 male steriles (expeoted 775 and 775;
P = 0,30 - 0.20). On 9 of the male steriles a fully or nearly fully fertile sector was
found, either in the main inflorescence or as a side branch, the remaining parts of
these plants being completely male s terille. N.B. Spontaneous
crosspollination produces at the most an occasionsl seed on ms1ms1—plants.

Descent Mo's from the 9 My-sectors M3's from Rr (pooled)

No. RR + Rr | rr q! R. rT q'
1 5+ 14| 10 1 0.69 218 911 0.59
2 6 + 15| 11 (0.69 202 73] 0.54
3 2 + 15|18 11.00 205 961 0.64
4 0+ 1917 [0.94 219 {158 0.84
5 0 + 2412 {0.67 420 | 130 | 0.47
6 0 + 20| 16 | 0.89 314 1138 0.61
7 0+ 18] 18 | 1.00 268 96| 0.53
8 0+ 21] 14 10.80 334 1135 0.58
9 0+ 21|15 [0.83 374 | 121 ] 0.48

In all 9 cases, restored fertility was transmitted to the Mo (see Table), i.e. the
revertant Mq~sectors were not "physiologically" induced by EMS-treatment, but resulted
from dominant mutations, which moreover were carried by the sporocyte tissue itself!
(Though cytoplasmic restoration seems unlikely in view of the segregation patterns in
M2 and M, we are nevertheless carrying out the test ms¢yms; x pollen from fertiles).

Further points shown by the Table are:

1. The 9 My's (36 seedlings transplanted per fam.) had fertile : sterile segregations
varying from 2:1 (No. 5) to 1:1 (No. 7). In the case of EMS-induced pyrimidineless-
to-normal revertants (VAN DEN BERG and FEENSTRA, 1968), the mutant h o m o-
zygotes were phenotypically non-revertant (leading to 1:1), which indicates
interallelic complementation. In our case, however, a progeny-test of all fertile
Mz—plants by means of M, (24 seedlings transplanted per fam.), revealed resp. 5,
6“and 2 homozygous fertiles in No's 1, 2 and 3. Moreover, the consistent decrease
of revertant-deficit from M, to Mz (all segregating fam. pooled per descent), leads
us to expect that also in N&'s 4 %ill 9, fertile (= RR) homozygotes will be found.

2. The revertant-deficit can be explained on the basis of gametic selection. A high
level of seed-set excludes selective non-fertilization of egg-celle. Here, we will
test the model of certation, thus excluding selection in the female tetrads, i.e.
assuming 1:1 among the eggcells. Denoting the relative frequencies of R- and r-pol-
len by p' and q', and the observed rel. freq. of RR, Rr and rr by £,, £, and ZIj,
the expected rel. freq. are 1/2p', 1/2 and 1/2q'. Then q' (see Tablls can be esti-
mated as 2 f£5. (0f course, after progeny testing g' can be obtained via f5 + 1/2f1
= 1/2q" + 1/2). Significant is that the Mo contains about 50%# Rr (expecteg 1/2K).
It should be noted that phenotypic extension (by enzymatic crossfeeding) of geno=~
typic Rr-sectors in M, will also lead to an rr-excess in Mp, but at the same time
to les s than 504 Rr, In fact, No's 5, 6, 8 and 9 rather show a small excess
of. Rr. Finally, it is seen that certation (q') consistently decreases from ¥o to
M=z, though at varying rates. Similar trends with chlorophyll mutants have been
agcribed by various authors to certation, diminished in successive generations by
naturgl selection in the pollen.

At the moment we are trying to find RR in 81l 9 descents, and make a 10 x 10
diallel (including Ms,Ms,) to test for allelism with the Msymsq locus, resp. for
allelism at other locl (external suppressor loci). This involves 45 large Fp's to
distinguish between non-segregation and at best 15:1 segregation,
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A telotrisomic in Arabidopsis thaliana

Suzanne LEE-CHEN and Lotti M. S. SEARS
(Department of Genetics, University of Missouri, Columbia, Missouri, U.S.A.)
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Telophase I. At each pole
5 chromosomes; near the
right pole telotrisomic
divided. 2300 x

Reference:

Narrow-serrated (Ns) and Narrow-curved (Ne) tri-
somics were illustrated by STEINITZ-SEARS in 1963.
They closely resemble each other in morphology,
except the former has a more serrate leaf margin
and a less curved petiocle. However, studies showed
Ns was triplex for both lu and tz, whereas Nc gave
a positive result for tz but noblu. This would be
expected if Ne¢ is a secondary, tertiary or telosomic
trisomic. Nc was found to be a telotrisomic by cyto-
logical examination. It is therefore established
that tz and lu are on the different arms of this
chromosome.

STEINITZ-SEARS, L.M.: Genetics 48, 483-490 (1963)
This work was supported by Grant GM 12400 from the National Institute of Health.

The lack of pollinating ability in the Fragilis trisomic

Suzanne LEE-CHEN and Lotti M. S. SEARS
(Department of Genetics, University of Missouri, Columbia, Missouri, U.S.A.)
Although Arabidopsis thaliana is an autogamous plant, the Fragilis trisomic does

not set seeds without artitical pollination. This trisomic has two flower anomalies,
either or both of which may be responsible for the failure of pollination: (1) Hetero-
styly, the stigma protruding beyond the anthers. (2) Protogyny, the female gametophytie
maturing a few days earlier than the male.

ad i
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Figure: a) Normal wild type inflorescence, b) close up of flowers:/re2t, wild type;
ulerigh#, Fragilis trisomic and o) Pragilis inflorescence -*Qf}

This work was supported by Grant GM 12400 from the National Institute of Health.
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Sulfhydryl protection against X-rays in Arabidopsis

Jd.H. VAN DER VEEN, Gertruud H.M. VAN BREDERODE, and N. FRANCES VIS
(Department of Genetics, University of Agriculture, Wageningen, The Netherlands)

MALVAREZ et al. (1965) concluded for barley that cysteamine protects seeds from
ionizing radiation by improving M, -seedling growth and adult survival, while leaving
the frequency of chlorophyll muta%ione unchanged. Recently, BICK and JACKSON (1968)
reported a very effective sulfhydryl compound, viz. 1.4=-dithiothreitol (DTT), which
when applied to marsupial leucocyte cultures during X-irradistion, halves to chromo-
somal damage (in terms of hits per cell). We decided to test DTT, and also BAL
(2.3-dimercaptopropanol), on Arabidopsis (Landsberg-'erecta'), using MULIER's embryo-
test to score for genetic effects. e underlying idea was *that the sequence M4~
lethality, Mq-sterility, embryonic lethals, chlorophylla, can be roughly paralleled
by a sequence going from gross chromosomal aberrations to "point"™ mutations. It was
then hoped that the protective substances would lead to a more favourable spectrum
of the different types of damage. Some of our preliminary results (which are not
very promising) are reported here.

Germination tests (on agar): Seeds were treated for 5 hrs with
dilution series of DTT and BAL in deionized water, both anaerobically (submers) and
aerobically (on saturated filterpaper). DTT (tested up to 1.2%) gives only a slight
germination delay. BAL, however, gives between 0.2 and 0.4% a sudden and sharp
decrease in germination percentage (scored at 40 hre), slthough final germination
(scored at 136 hrs) is not much reduced (however, seedlings are weak). The toxic
effect was most pronounced under anmerobic conditions. In tapwater BAL polymerizes
by oxidation (in contrast to DIT), and the decrease in germination percentage
(at 40 hrs) becomes less.

=ray experiment : In one of our experiments seede were soaked
for 5 hrs on filterpaper (1.2% DIT), X-rayed (430 Rad/min at 30 cm), left for 2 hrs
(8t111 in the sealed Petridishes), rinsed for 5 min and sown on agar. AS a comparison,
a 50 mM EMS-treatment (6 hrs, 249C) was added. All items in the Table gave germination
over 90%. We scored survival to seed-set, and (in 2 fruite per plant) resp. number of
ovules, % of ovules non-fertilized and % embryonic lethals (among ov. fert.). The ex-
periment suffered from seversl adversities, a.o., aphid infestation, resulting in
heterogeneous embryo-development, so that our data for chlorophylls (notably
chlorina's, etc.) were not representative. These Have therefore been interpolated
from other experimentes. The Table gives the most illustrative comparisons.

Control 22.5 ¥R 22.5 kR 15 kR 15 kR 50 mM EMS

+ DTT + DTT (6 nrs)
Survival (%) 84 0 55 35 65 65
Plante scored 30 - 63 49 83 78
No. of ovules/fruit 61 - 55 54 54 52
Ov. non-fertilized (%) 8 - 56 56 48 56
Embr. lethels §%§ 1 - 16 16 10 34
Chlorophylle* (% 0.1 - 4.6 3.0 2.1 20.0

% by interpolation from other experiments

The following points emerge:

1) DTT provides conegiderable protection against X-rays.
E.g. with 22.5 kR (a completely lethal dose), DTT gives even better survival
than 15 kR without DTT.

2) For sterility and mutations 22.5 kR + DTT happens to give the same results as
15 kR without DTT. (The numbers of plants scored were too small to attach much
weight to the difference 4.6 vs. 3.0 for chlorophylls).

3) From 1) and 2) follows that the only DTT induced "spectrum shift" between the
different categories of damage refers to "survival". There was not, in going
from Mi~-sterility to Mo-mutations, a progressive retention of the latter
(increase in efficiency), as wae originally hoped for. Cf. also 15 kR with
15 kR + DTT.

4) Thus EMS remains by far the more efficient mutagen , as it gives (see Table) at
equal level of Mq~fertility a far higher mutant yield in M, (of. alao MESKEN and
VAN DER VEEK, 19%8).
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An attempt to sensitize irabidopsis seeds to gamma irradiation after BUdR treatment
M. JACOBS
(Laboratory for Genetics of Figher Plants, University of Brussels, Belgium)

The increase of sensitivity to radiation injury after thymidine analogue incorpora-
tion has been shown by several authors in microorganisms, in mammalian and human cells
(KAPLAN et al, 1960; DJORDEVIC and DJORDEVIC, 1965; DEWEY et e&l, 1966; DJORDEVIC and
SZYBALSKI, 1960). KIHINAN (1963) reported an increase in the rate of chromosome breaks
due to X-rays in Vieia fabz roots pretreated with S-bromodeoxyuridire., Suech a kind of
experiment is described here with Arabidopsis and this also includes the mutagenic
effects induced in M, generation.

Dry Bgeds of Arabidopsis thaliana, race Wil,, were pretreated by immersing seeds
in a 10™/M BU4R solution for Z4h at 246C. Contg81 seeds were soaked in water. Then,
they were irradiated in a Gamma-Cell (3000 C, Co) at 23°C with doses of 10, 25 and
50 krad. Seeds were immadiately sown in boxes in the glasshouse and transplanted in
pots after full development of the first leaves. Various characteristics of the vege-
tative and reproductive development were studied and alsc the chlorophyll mutants in
M2 generation., The results are summarized in Table 1,

Table 1: (1) Percentage of germination 7 days after sowing. (2) Fercentage of plants
with 4 leaves after 13 days. (3) Percentage of flowering 30 days after sowing.
(4) Fercentage survival at maturity among transplanted plants. (5) Degree of
fertility measured as number of seeds per pod. (6) Frequency of M, chloro-
phyll mutations

Treatment (1) (2) (3) (4) (5) (6)
H,0 93.0 95.7 98 100 700 0.04
BU4R 107°M 83.8 100 98 100 91.3 0.09
HZO + 10 krad T7:3 94.3 95 100 779 0.78
BUAR + 10 krad | 76.9 95.0 98 100 57.6 1.83
H,0 + 25 krad | 68.5 90.1 80 98.2 48.6 1,60
BUAR + 25 krad | 65.0 72.2 90 86.0 44,2 1.93
H,0 + 50 kred | 62.7 19.1 60 84.4 23.6 5.62
BU4AR + 50 krad | 57.2 5.7 70 75.8 13.5 5.23

Plants treated only with BUAR are not affected in their developmental cycle, except
for a little decrease in germination rate and fertility. An increase to radiation sen-
gitivity may be noted in these seeds for developmental characteristics as regards to
leaf formation and survival rate, but dose reduction factors are very low compared to
those obtained in human cell lines (DJORDEVIC and SZYBALSKI, 1960). On the contrary,
the presence of the analogue decreases the inhibition of the flowering process due to
gamma-rays., Fertility is clearly much affected and this fact can be related to the
enhancement of chromosomal aberrations produced in the embryo cells as reported by
KIHLMAN (1963) in Vicia faba. There is some evidence for an increase in mutational
radiosensitization of inhe seeds treated with BU4R, but only at low doses of gamma
rays. It may be possible that some radiation damages are made irreversible by BU4R
treatment, but this effect is masked for doses like 25 or 50 krad by the amount of
perturbations induced in presoaked seeds by irradiation alone.

48 BUAR is uptaken and incorporated into seeds of Arabidopsis (JACOBS, 1968), it
can be assumed that the mechanism of sensitization to gamma-rays by this thymidine
analogue is related to its incorporation into DNA. Similar experiments with seeds
harvested from plants grown on a medium containing BU4R are now in progress,
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Action of gamma-radiation on dormant, sosking snd presoaked Arabidcpsis seeds
V.I. IVAKOV, A.V. SANINA and H.A. TIMOFEEFF-RESSOVSEY
(Institute of Medical Radiology, Obninsk, USSR)

It is & well known fact that the processes of seed soaking and germination are
usually accompanied by an increase in general radiosensitivity. Our experiments, the
results of which are briefly summarized below, were carried out in order to compare
the influence of seed soaking on various bioclogicel actions of irradiation on Arabi-
dopsis thalisne (L.) HEYNH.

In preliminary experiments with seeds of the race Enkheim it was found that under
room conditions the process of water uptake by seeds takes about 6 hrs, and that mass
seed germination happened about 48 hrs from the beginning of soaking. As it is dif-
ficult to obtaln more or less synchronous seed populations at the critieal points of
the soasking curve, only dormant, sosking, ggd presoaked seeds (0, 3, and 24 hrs of
soaking, respectively) were subjected 1o Co gamma-irradiation (doses: 0, 2,5, 5,
10, 20, and 40 kR, dose rate about 200 kR/hr). The influence of seed soaking on the

increase in rediation induced seedling lethality, inhibition of vegetative and reproduc~

tive growth and sterility of plents was studied in usual test tube culture. Ten inde-
pendent replicate experiments, each including twenty plants per treatment, were car-
ried out. The obteined data were subjected tc anovar and rank correlation analysis.

On the basis of the response to soaki the studied effects of irradiation may be
crudely classified in the following way:n%l) those affected already by 3hrs' soaking,
this group includes the cotyledon stage lethality, the frequency of completely sterile
plants emong survivors, and the mean number of seeds per fertile plant; (II) those
affected only by 24hrs' scaking, this group includes the rosette stage and total
lethality, the mean root length at the 7-th day of the plant growth, and the fraction
of seedlings, which formed the rosettes within the 1st week of experiment, and (III)
those unaffected by soaking - the fraction of plants which formed the inflorescences
within three weeks of experimeni, and the duration of the life cycle. It may be seen
from this c¢lassification that (as in the respect of decreasing susceptibility to
soaking the ptudied effects of radiation mey be ordered as follows: induced sterility
- lethal effects - growth inhibition, and (b) within the groups of characters, cor-
responding to lethality and growth inhibition the influence of seed soaking ie lower
for the effects of irradiastion registered at the later stages of plant growth.

Rank correlation enalysis of the datae revealed the following: (I) e close correla-
tion between the cotyledon stage lethality and practically all the other cheracters
corresponding to lethal and growth inhibition actions of radiation, (II) a close cor-
relation betweern the freguency of sterile plants and the decrease in the mean number
of geeds per fertile plant, (III) some particular correlations within the group of
characters corresponding to lethality and growth inhibition, and (IV) no correletion
between the characters corresponding to induced plant sterility, on the one hand, and
all the other characters corresponding to the lethality and growth inhibition, on the

‘other hand.

A comparative consideration of the presented date suggests a diverse nature and
complex interrelationship between the multiple biologicel actions of radiations on
higher plants. In this respect certesin particulerities in the manifestation of radia-~
tion induced plant sterility seem to be especially interesting. A more detailed de-
scription and discussion of the above presented data will be published elsewhers.

Storage effect in gamma-irradiated Arabidopsis seeds
V.I. IVANOV, A.V. SANINA end H.A. TIMOFEEFF-RESSOVSEY
(Institute of Medical Radiology, Obninsk, USSR)

Experiments are in progrees to determine the effect of room temperature storage of
gamma-irradiated dormant seeds on survivel, growth, development, fertility, and muta-
tion rate in Arabidopsis thaliana (L.) BEYKH., race Enkheim. A summary of preliminary
resulte of the root growtih studies is presented below. The seedlings for root growth
measurements were grown either in Petri dishes ("Keimwurzeltest" by MULLER, 1964), or
in ususl test tube culture by LANGRIDGE (1957).

In the f£irst series of experiments (psee Table 1) a single dose of irrasdia-

tion was used, while the storage time was varied. A marked (storage time dependent)
incresse in irradiation induced root growth inhibition was observed.

Teble 1: Root length at the 7-th day of growth ( 60Co gemma, 70 kR, dose rate
about 180 kR/hr, test tube culture)

hours days
Storage time 0 1.5 3 12 24 4 16
Mean rcot length inmm | 10.0 9.5 8.9 7.5 5.0 1.9 1.9

In the s8econd series of experiﬁents (see Teble 2) the effect of two
weeks' storage was studied at a number of irradiation levels.
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Table 2: Root length at the 7 th day of growth ( 60¢, gamme, dose rate
about 180 kR/hr, 2-weeks' storage

Dose, kR 0} 10 20 40 80
no storage 11.4 10.4 8.7 5.9
Petri dishes 12.7
Hean root length in mm storage 10.1 7.7 4e9 30
no storage - 14.8 13,3 9.0
test tubes 15.3
storage - 14.9 11,2 6.4

Here again, a heavier rasdiation injury was observed in seeds subjected to storage.
Mgre getailed description and discussion of the obtained data will be published
elsewhere,
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Relative effectiveness of X- and neutron-irradistion in induci
ggpw%ﬁ Inhibition in Arebidopsis

V.I. IVAROV
(Institute of Medical Radiology, Obninsk, USSR)

In the course of investigation of various bilological asctions of diverse kinds of
ionizing radiations on higher plants the experiments were carried out in which the
effectiveness of fast neutrons relative to X-rays in inducing root growth inhibition
("Keimwurzeltest" by MULLER, 1964) in Arabidopsis thaliana (L.) HEYNH., race Enkheim,
was estimated. Seed irradiation and dosimetry were carried out by the staff of AuBen-—
stelle des IfB im ZfK~-RoBendorf. Neutron beam was obtained at ¥-120 cyclotron (D-Be
reaction, average IET about 30-35 kev per micron , dose rate about 6 kRad per hr).
Parsmeters of X-irradiation were as follows: I=20 mA, U=2457V, filter 1 mm Cu + 2 mm Al,
doge rate about 6 kRad per hr.

Five experiments were carried out each consisting of at least a hundred root
messurements per treatment. The obtained data in per cent of respective control values
are tabulated below.

Dose, kRad | © 4.9 10.0 15.3 20.0 20.2 30.0 40,0
Mean root length, % Neutrons 100 54.2 20.9 10.9 - 8.7 - -
X-rays 100 - 98.6 - 1.2 - 79.9 69,6

Crude estimation of relative effectiveness of the radiations applied has shown that
the fast neutrons were by about an order of magnitude more effective than the X-rays.
This RBE velue is in good agreement with respective data obtained by other authors for
biclogical actions of similar radiations on higher plants.
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Concentration - mutagenie relation following dimethylnitroscamine (DMNA) treatment
T. GICHNER and J. VELEMINSKY
(Institute of Experimental Botany, Praha, Czechoslovakisa)

Given a 3 hr treatment with DMNA (250C), a maximal frequency of segregating M
siliquae was found following 300 to 600 mM and then with an increasing concentra%ion
the mutation frequency decreases. The decrease in the mutation frequency at higher
concentrations is accompanied with a pronounced decrease in germination. A possible
explanation could be a selective DMNA action, which at higher concentrations causes
a lethality of seeds, which could give mutated plants.

% of M1 .
DMNA Scored % of siliquae Sterility Germination
segregating gegregating
mM plants Mq siliquae chlorophyll degree %
mutants
1600 87 14.7 1.6 15.7 2.2
1400 137 13.7 1.7 7.3 9.4
1200 136 29.6 4,5 15.5 31.2
1000 136 27.0 8.3 S.1 39.6
800 137 34.7 6.5 24.4 T1.4
600 137 46.8 8.4 26.8 88.5
400 137 40,3 13.9 - 18.9 92.1
300 136 47.0 10.3 24.6 96.4
200 140 16.4 4.3 4.9 94.9
100 140 12.9 1.4 7.5 95.3
50 136 8.1 0.5 7.5 95.8
0 104 2R n n.o a2
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Absence of chlorophyll mutations in Arabidopsis treated with LSD
T. MABUCHI and T.J. ARNASON
(Biology Depertment, University of Saskatchewan, Saskatoon, Canada)

Reportis indicatin% that absorbed LSD may cause some chromosome breakage in animal
cells have appeared COHEN et al., 1967; IRWIN and EGOZCUE, 1967; and SEAKKEBAEK et
al., 1968), To test the mutagenic capacities of this compound we treated Arabidopsis
seeds with LSD in water solutions to determine wheter chlorophyll mutations would Ee

induced.

Seeds of 5§%§1%22§}§*32513§£§ (1.) HEYNH., race Landsberg, have been used in two
experiments., The lysergic acld diethylamide {LSD) was obtained from the Connaught
Laboratories, Toronto, Canada. In the firet experiment lots of approximately 100 seeds
were soaked in LSD solutions at concentrations of 1, 10 and 100 ug/ml for 24 hours at
240C, In the second experiment concentrations of 1, 10 and 50 ug/ml were used for 17
hours at 26.5°C followed by concentrations of 0.5, 5 and 25 ug/ml for the following
8 hours. One ml of sclution was used for 100 seeds. - For comparison one batch of
seeds was treated with 14 ethyl methanesulfonate (EMS) for 2 hours and another batch
was irrsdiated with 10 k¥R of X~-rays (200kVp, 20mi, O.27mm Cu filter)., - After treat-
ment all seeds were washed three times (5 minutesf with tap water and placed on
VEIENINSKYs complete agar medium. The seeds were then subjected to cold temperature
(4°C) for two days and subsequently transferred to the growth chamber (25°C,

68% humidity and 8,640 lux). At maturity seeds from each ¥, plant were collected
individually. The M, seeds were sown on agar medium. All chlorophyll mutants detected
in Mo, populations were recorded. In the Table the mutations have been assigned to M,
plan%s that produced mutant offspring.

Table: Chlorophyll mutation frequencies in plants treated with LSD, EMS and X-rays

Duration | No. of Fo. of M, plants with | Total Mp
Treatment of seeds | My plants mutation seedling

treatment | treated tested No. % numbers
Experiment 1
Dist. H20 24 hrs 236 58 0 0 2320 estim.
ISD 1 ug/ml 24 hrs 98 9 0 o} 198
ISD 10 mg/ml 24 hrs 77 11 0 0 286
LSD 100 mg/ml 24 hrs 100 13 0 0 364
Experiment 2
ISD 1 mg/ml 25 hra** 109 54 0 0 2322
LSD 10 mg/ml 25 hre*+* 100 28 0 0 728
LSD 50 mg/ml 25 hrg*=* 101 50 3 0 2500
EMS 1% 2 hrs 242 240 T4 30.8 5520
X-raye 10 kR 50 min 233 160 11 6.9 5120

## Pirst 17 hrs concentration as given, last 8 hrs concentration reduced to
one-half of original.

In agreement with reports by various workers, we found high chleorophyll mutation
frequencies in EMS treated populations and moderate mutation frequencies in popula-
tions subjected to X~irradimtion, No mutations appeared in the progenies of the 165
M4 LSD treated plants. As used here, LSD has not been shown to have any mutagenie
effects., Negative results with LSD as & mutagen have also been reported by GRACE et
al. {1968) who found no evidence of either chromosome breakage or gene mutation in
treated Drosophila.
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The influence of dimethyl sulfoxide on the mutagenic activity of two alkylating agents
A.J. MULLER
(Institut fir Kulturpflanzenforschung, Gatersleben, Krs. Aschersleben, Deutschland)

Dimethylsulfoxide (DMSO) is known as a penetrant carrier of drugs through biological
membranes (MARTIN et al,, 1967). BHATIA (1967) has shown that 5% DMSO enhances the
mutagenic effect of ethyl methanesulfonate (EMS) when simultaneously applied to flower
buds. This result is explained by & more rapid uptake of the mutagen. It seemed interest-
ing to test the influence of DMSO on the effectiveness of seed treatments with mutagens.
Presoaked seeds of Arabidopsis thalisna were treated for 3 hrs at 24°C with EMS and
N-nitroso-N-methyl-¥'-nltroguanidine (NMG) dissolved in water or 5% DMSO respectively.
After treatment the seeds were washed and stored in water for 6 hrs. The frequenoies
of embryonic lethals and chlorophyll mutations were determined by the embryo test.

Treatment No. of M%—planta Prequency of segregating silique progenies (in %)
scored embryonic lethals chlorophyll mutations

Water 300 2.3 0.3
5% DMSO 300 3.0 0
50 mM EMS 300 53.3 12.7

" 4+ 5% DMSO 300 42,7 9.7
1.2 mM NMG 300 62,73 17.0 .

"+ 5% DMSO 300 60.7 15,7 )

-

We found (see table) that 5% DMSO does not enhance tke mutagenic effect. In the case
of EMS a decrease of mutation frequency was observed. It is not known whether in the com-
bined solution reactions occur which reduce the concentration of the aotive EMS. After
3 hrs treatment with 50 4 DMSO (without mutagen) germination of the seeds was delayed
for 7 hra, but germination rate and survival rate were normal, Therefore, it is possible
to use DMSO concentrations higher than 5 % which was chosen because of its effectiveness
with bud treatment.
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Mutation induction by fractionated doses of isopropyl methanesulfonate in Arabidopsis
A.J. MULLER
(Institut fur EKulturpflanzenforschung, Gatersleben, Krs. Aschersleben, Deutschland)

Isopropyl methanesulfonate (1FMS) is a monofunctional alkylating asgent which reacts
so fast that mutation experiments without after-effects can easily be arranged (MULLER,
1967). The r?te constant for the reaction with water is 0.71 per hr at 25°C (EHRENBERG
et al., 1966).

In experiment I anaserobically presoaked seeds of Arsbidopsis thalisna,
" race 'Dijon G', were treated with 80 mM iPMS (buffered, pH7, prepared a% the start of .
treatment) for 1 hr at 24°C. This treatment was repeated either immediately or after u&j N
3 nre, 12 hrs, 23 hrs and 47 hrs storage in No-water at 2400, QOther variants were ex-
posed only to the first or the second treatment respectively (see table). 51 hrs after
the first treatment all variants were transferred to aerobic conditions allowing
germination. In experiment II presoaked seeds were treated with 40 mM iPMS
at 24°C for 1 hr, 2 hrs, 3 hrs and 4 hrs. (After each hour the solution was renewed.)
After treatment the seeds were washed and submerged in water for 3 hrs, The frequencies
of embryonic lethals and chlorophyll mutations were determined by the embryo test
(MULIBR, 1966). The results are summarized in the table.

First Interval Second No. of Frequency of segre atin§
treatment (water storage) | treatment M,-plants silique progenies %in %
hrs scored embryonic | chlorophyll
lethals mutations

Experiment I
Water - - 2634 1.8 0.19
80 mM, 1hr - water 400 8.5 1.3

" 0 80 mM, 1hr 400 59.2 14.8

" 3 " 375 61.9 15.8 -

" 12 " 300 5543 14,7

" 23 " 400 58.6 14.0 M

" 47 " 400 52.1 9.3
Water 23 " 400 12.5 3.0 -
Fater 47 " 400 12.8 2.3
Experiment II
Water 400 2.5 0.5
1 x (40 mM, 1hr ) 400 6.8 1.3
2 x (40 mM, 1hr 400 - 16.2 2.8
3 x (40 mM, 1hr 400 39.8 9.0
4 x (40 mM, t1hr 400 64.2 17.5
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From the results the following conclusions may be drawn: (1) Mutation induction
proceeds at an increasing rate as treatment time increases. Therefore, the dose-
response relation is described by a sigmoid curve, if the frequency of
mutated cells (or silique progenies) is considered and by a shoulder curve, if the
mean number of mutations per cell (or progeny) is considered. (2) The muta~
genic response is not significantly influenced by the dose rate (4 x 40 mM vs.

2 x 80 mnf. (3) Dose fractionation does not significantly change the mutation fre-
quency, at least, if the interval between the treatments does not exceed 24 hra.

The first treatment yields relatively few mutations, but sensitizes in some way the
seeds to the mecond treatment. The sensitized state is stable under anserobic condi-
tions.

As pointed out previously (MULLER, 1966) the shape of the dose curve does not in-
dicate a definiie mechanism. Even if the results do not significantly differ from the
equation M = aD® there is no reason to conasider only a two-hit mechanism and to ignore
other explanations. One of these involves the progressive inactivation of a repair
system by the mutational treatment. But is also possidble thet mutations are far more
probable after a double alkylation within a DNA region than after a single slkylation.
Theme explenations could account equally well for the results of the dose fractionmation
experiment because both, the alkylation of DRA and the inactivation of the repair
system, could be preserved in anaerohiocally stored seeds.,

A1l dose ourves obtained with chemical mutagens in Arabidopsis (e.g. GICHNER, 1965;
GICHNER and VELEMINSKY, 1967; MULIER, 1964, 1966, and EE;EBIT§'E§e shoulder ocurves,
i.s., they differ significantly from a linear curve. This is true also for the results
published by Van der VEEN (1968). The speecial interpretation proposed by this author
is based on the supposition that there is a constant threshold dose for all seeds

(and ocells) of the treated population. (Note, that Van der VEEN cites the results of
MULIER (1966) incompletely and incorrectly and that indeed his interpretation cannot
be applied to these results.)
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Two allelic chlorophyll mutations of Arabidopsis thaliana
4.6. KASYANENKO
(Institute of Plant Physiology and Biophysics, Tajik Academy of Sciences, Dushanbe, USSR)

The new. powerful mutagens induce a very wide spectrum of
chlorophyll mutations, Of special interest are allelic muta-
tions, Genetic analyses of wviable chleorophyll mutations
induced in our laboratory by 4~rays and EMS and of mutations
kindly supplied by Prof. RSbbelen revealed that our mutation
viridoalbine 40/3, induced by irradiation of seed (40 XR),

18 ellc to elen's mutation "weims ausbleiechend, V-1 2.
The Fq hybrids are all alike V-155/<. ¢ Fo segregates mono-
factorislly. Heciprocal crosses give the same results.

The responses of these allelic mutations to environmental
conditions, however, are very different. In the beginning of
the development they are phenotypically alike, later virido-
albina 40/3 grows very siowly. In the greenhouse, during The
autumn-winter season, plants of V=1 2 are almost fully green,
while viridoalbina 40 is green wnite, small and weak. In the
spring-season in e greenhouse they are phenotypically alike,
but differ in sige.

Figure: Allelic viridoalblina mutants:
large plants = V 155/2; small plants = 40/3
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A chlorina mutation of Arabidopsis thalisna induced by gamma rays
A.G., KASYARERKO and P.D. USMANOV

(Institute of Plant Physiology and Biophysics, Tajik Academy of Sciences, Dushanbe, USSR)

In previous papers a mutant form chlori 680/2 was des-
cribed which was induced by gamma-rays o
on dry seeds. The crossing of this form with race Enkheim

and NASYROV, 1968)., Detailed investigations of this mutant

house 1t segregates 2:1 - two parts of large, yellow-grsen
plants and one part of small yellow plants with leaves early
dying off. Silique analysis shows that in large plants 25%
of all embryos are of the embryo lethal type "vana". The
siligque of small yellow plants contain only normel embryos
{RASYANENEO and USMANOV, 1968). Thus it was established that
the described mutant chlorina 80/2 is heterozygous. The do-

onic stage. This gives 25% of vana lethals in siliques of
large plants. The recesaive homozygotes are phenotypiecally
small yellow plants with leaves early dying off and normsal
embryoa., Heterozygotes are large, yollow-green plants des-
¢ribed earlier as chlorina 80/2. Reciprocal crosses between
the heterozygote and Ihe recessive homozygote were carried
out and their results support the above scheme,

Figure: References:
Small yellow homozygote KASYANENKO, A.G.: In "Issledovaniya po photosynthesu®,
recegaive plants and a Dushanbe, 1967
large yellow-green hete- -~ o and Yu.3. NASYROV: Physiologlya rasteniy, 15, No. 3, 1968
rozygote of the mutant - 5, and P.D, USMANOV: DAN academii Nauk Tajikskoy SSR, XI,
chlorina 80/2 No. 5, 1968
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B. TECHNIQUES

EMS treatment of plants
Gijsje H. BALKEMA ,
(Department of Genetics, University of Agriculture, Wageningen, The Netherlanda)

It is possible to treat young plants (3 to 12 daye old) with EMS. The leaves are
very senmitive to the EMS (probably on account of the low pH)% The best results are
obtained by treating the roots and avoiding contact with the leaves. Even then a
long treatment damages the plants and a short severe treatment(240 mM 1 hr, or 480 mM
1/2 hr, unbuffered EMS) was found preferable.

By treati the upright plants on the medium on which they are growing (filter
paper or agar), the soclution can be spread over the medium to reach the roots without
touching the leaves. After the treatment the plants must be transplanted to a fresh
medium. Plants on filter paper can be "washed" on the paper (to remove the EMS)
before transplanting. On agar the EMS may be replaced by water, but, as some will
have diffused into the agar, the plants must be transplanted zs socon as possible.
When transplanting no EMS-contaminated medium may be included. Some root damage is
thus sure to occur. By transplanting into perlite the plants recover quickly, even
after complete removal of the roots. The plants can then be transferred, with a clump
of perlite, to soil. They can be scored in the usual way.

Similar treatments gave good survival and mutant frequencies for chlorophylls,
of 2% to 6% (embryo test for 2 consecutive fruits).

Co (dose 80 kR)
shows monofactorial segregation (KASYANENKO, 1967; KASYANENKO

have revealed that it i1s heterozygous. When grown in the green-

minant homozygotes are not viable and dye in an early embry-

o il At i s et e e

#(Addition of the Editor: EMS gives aqueous solutions with a pH of 7, if {the subatance
1s undecayed and the solution is fresh. Because of thelir high toxiclty, low pH solutions
of EM3 have g drastically decreased mutagenic effectiveness, which can be improved only
partially by buffering. Cf.: C.P. KONZAK et al., in "Induction of Mutations and the
Mutation Process". Pp. 123-132, Czech.Acad.Sci.Publ.,Praha 1965.)
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- C. MATERTIAL

Some new mutante induced by N—nitroso—N-methylureg
I. CETL, Ji¥ine DOBROVOLNA and ¥. NESRSTA
(Department of Genetics, Purkyné University, Brno, Czechoslovakia)

Following well defined mutants of Arsbldopsis were produced by N-nitroso-N-methylures:

autumnalis (aut): Cotyledons smaller, yellow green. Germination delayed and not uniform.

oBcties loose, smaller. Leaves light green, narrower, pointed. Petioles shorter.
Very early flowering, especially in esrly autumn. Inflorescences loose, pods short
and cylindrical.

Fq after crossing with the stendard type: rormal.

F> yet unknown.

Origin: Dijon G after 0.05 mM NMU. From ¥, to ¥ constent, in the M3 new aberrant
types appeared.

delicate (da): Cotyledons smaller. Rosettes somewhat smaller, delicate. Leaves bright green.
oweTring slightly delayed.
F, after crossing witk the stendard type: normal.
¥, yet unknown.
Origin: Dijon G after 0.10 mM NMU. From M2 to MG constant.

deltoides (d1): Coityledons swaller. Germiration not uniform. Rosettes small. Leaves deltoid,
pointed, dentate, decurrent, grayish. Very late flowering. Inflorescences loose, pods
- thin, subfertile.
¥, after crossing with the standard type: normal.
Fo 117 pormal : 35 dl.
Origin: Dijon G after 0.10 mM NMU. From H? to HB constant, in the M4 new constant
aberrant type appeared (see rotundifolis, rf7.

rises (gg): Cotyledons grayish green. Rosettes flat, compact, emall. Leaves roundish,
broadest on the basis, grayish green. Inflorescences looser.
Fy after crossing with the standard type: normal. 4
F, 18 normal : 8 gr.
OTigin: Dijon G affer 0.05 mM NMU. Detected in a M; line derived from a weak M
3 2
plant, From M3 to MG constant.

lucida (le): Cotyledons yellow green. Rosettes compact, slightly smaller. First leaves
Toundish, the following ones normel, shinning yellow green. Young leaves greener.
Very late flowering.
¥y after croseing with the standard type: normal.
Fo 100 normal : 35 Je.
Origin: Dijon G after 0.05 mM EMU. From M, to Mg constant.

lanceclata (ln): Cotyledons narrower, with visible petioles. Rosettes loose, smaller,
eaves pointed, narrower, lance-shaped, extremely decurrent. Petioles long. Very
early flowering. Inflorescences looser,
o P4 after crossing with the stendard type: normal.
(4 P, yet unknown.
Origins Dijon G after 0.10 mM EMU. From K, to M. constant.

- uasinormelie (gn): Cotyledons larger. Romettes small. Leaves with necrotic edges. Inflores-
cences loomé. Subfertile, Expression of all these characters very variable, in ocertain
experimentel conditions resembling the standard type.

¥, after crossing witk the standard type: normel.

F~r 115 normal : 36 gn.

O%igin: Dijon G after 0.10 mM NMU. From M2 to MG constant, in the K, and ¥, new
eberrant types appeared. 3 4

rotundifolie (g;): Pirst leaves roundish, edges rolled up.
1 after crossing with the standard type: normal.
Fy yet unknown.
Origin: Dijon G after 0.10 mM NMU, Detected in the M, line, derived from the
mutant line deltoidea, 41 (see above). From M4 to ¥ constant.

In many other mutents, pure lines were as yet not obtained and numerous new sberrant

types continue to appear during the breeding experiments. In some Mz lines, often six

: or more different aberrant types could be found. Experiments have béen carried out to
- explain this behaviour. :
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D LABORATORY RESEARCEHE COMMUNICATIORN

Resigtant mutants to certain antimetabelites

(T. JAMES, Lab.of Higher Plants Genetics, Free University of Brussels, Belgium)

A programme of study aimed at the production of resistant mutants in ’

Arabidopsis
thalianas is under way. Por the production of mutations, different mutagens are Eeing
used and at present EMS treatment has given rise to a few "presumptive™ mutants
showing remarkable resistance to some antimetabolites. Presence of these substances
in "adequate" quantities could not in any way inhibit the developmental aspecta,
including fertility, of these plants. Confirmation tests are in progress.
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