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1, Occurrence of paramutation during endosperm development.

Following Brink's (FNAS 1,5:619) demonstration that the change of
_R_r to the paramutant form (1_?.}"")' does not directly involve zygotene
pairing of RF and RSY (stippled aleurone), attempts have been made to
demonstrate directly that the alteration occurs in somatic cells,
Ashman %Genetics 1;5:18) derived near-colorless mitants from stippled
or R¥RSV plants (designated by r8I or rTI) which retained the para-
mutagenic property of _13_3"". Weyers found that the pigment-producing
action of the standard R' allele was not detectably altered in the
RF/rTI/r"I endosperms irmediately resulting from r’I/rfI ¢ X RTRF &
matingse The present experiment confirms this observation, It is
found, however, that if the R allels tested in a comparable way is
already a paramytant (R!) then its pigment-producing action is further
reduced in R'/r'I/r*I and R!/r8I/rEI endosperms.

Demonstration of this effect of the near-colorless paraimmtagenic
alleles requires the use of R! paramutants which initially have been
only slightly reduced in pigment-producing action. The source of R!
paramutgnts for the experiment was, therefore, gsclgg heterozygotes.
The R®®L alleles involved were self cclored mutants from light stip-
pled which had previously been characterized as being weakly paramuta-
genice The RE allele is a green plant color mutant derived from the

standard §_r allele,

The following crosses were made:

W22 92 parents W22 Jd parents
_r_rIB /x8 3501131‘ /R85

r* /8T, X B8l99/RE5
/28 RES//285

The gr and ;_3 colorless alleles involved in the female parents
are nonparamutagenic, while :_gr I, and ggI are near=-colorless, paramuta=
genic alleles, with red and grean seedlikg color, respectivelys

Single pollen collections were taken from male plants and used to
pollinate one ear in each of the three pistillate parents. The result-
ing kernels were evaluated for level of aleurone pigmentation by separa=
tion of the _R_g/-/- kernels into classes ranging from 1 (colorless) to 6
(darkly mottied) and 7 (self colored). Kernels were scored individually




j Lo

ﬁ N for aleurcne pigmentation, germinated in order, and the genotype of"
i the endosperm was determined from the seedling color, For examples,
AN in matings involving r®I./rE ¢, the kernels giving red seedlings =
i ik R81/rPI/r*T and those -giving green seedlings = RE!/rE/r8,  Hotero-

o [ fertilization does not interfere with this classification, since 1
[ male parents are homozygous for the green seedling character (R8¢
I alleles are RS, in Emerson's terminology). .

i 1 ‘-The mean aleurone color scores for the "red" and "green" classes
P on each ear are based on 50 kernels scored, Table 1 contains these

I , individual class mean values averaged over the number of plants tested,
] R and also the mean difference between "red" and "green" classes per
i

|

kernel scored,

The full results, of which Table 1 is & sumary, are regular, For
each of the staminate parents » the difference between classes on indi-
| vidual ears of matings involving -2TI/r€ ¢ and. x¥/r€I ¢ are in the same
b it j direction. The combinaticn invol “RE! with the paramutagenic allels
il ‘ . contributed Iéy the female parent is the least pigmented, . In the case
1 -of the RES/RES staminate parent this difference is extremely small,
I and is significant only in the case of rI/r ¢ X RE5/RES crosses.
el | ‘Even here the observed difference represents s relative displacement
ok - ©of only 18 kernels of the 250 kernels scored for each endosperm genoe

type, and therefore does not clearly represent a paramtagenic effect
of the I allele, ' : :

il ! In con;c.rast the,difference between classes is non-significant in
it all-matings involving the r¥/r€ pistillate parent, _

The reduction in pigmentation level observed. for R8'/xTT/rTT and
REt/rEI/rBT endosperm kernels relative to thoip respective confrols
is clearly a consequence of the paramutagenic action of the near-
colorless alleles (r'I and r8I). Since it is known that RY para-
mitants from heterozygotes with weakly paramutagenic RSC @lleles may
be further reduced in pigment-producing action if made heterozygous
with stippled, the affect observed here may rightly be termed paramu-
tation, It follows, therefore, that the paramutagenic effect of these
near-colorless alleles can be manifested in the immediate endogperm
phenotype. By extrapolation it appears likely that this secondary
alteration of the BS? paramutants is progressive, and begins as soon
as the paramutable REY and paramutagenic near-colorless alleles become

associated in a cormon mucleus following fertilization,

Bl 1 : . The immediate parémutagenic effect of the near=~colorless alleles
i ‘[ is not-detected if the }_?._r or .l?._g alleles are non-paramutants, There is,
IRl therefore, a "threshold™ for the effect.

- . Some R®C alleles (mutants from stippled) are non-paramutagenic -;
* when standard RF /RSC heterozygotes are tested in the usual way, . Hetero- |
‘zygotes of 3 of. these _13_5" alleles with 535 were also tested in this '




Table 1. Occurrence of paramutation during endosperm development.
Mean aleurone coler scores for RS!/~/~ kernels.

, Mean differ-
Number Mean aleurone ence between
, of 4 Pistil-  color ?ggres/ ici’.l.assis per ]
Staminate plants lat - k erne i -
parent ° lize::ecsl ent ﬂar "ze-le'gﬁb) “green"(3) (red - green) cangncgb
RZ;’llBh/ 6 r*I/r8 1,883 5. 226 -0, 343 ¥
R
6 r¥/rBL 5. 303 L, 856 +0, W7 *
MC757
6 r*/x8 5.198 5.170 +0, 028 -
1;22199/ )y rFT/8 1535 he935 <0110 #
F/r8T k330 3965 +0.365 ##
MC751 ‘
r*/ré L. 685 k. 750 -0, 065 -
RE5/RES 5 rFI/r8 5. 888 56 960 -0, 072 *
5 rr/ rgI 50 9,40 50 88’4 +0, 056 -
W 761
r*/r8 5.968 5.9k +0, 028 -

(1) rT and r€ are colorless, non-paramutagenic alleles, while I and °
rBI denote red plant color, near-colorless aleurone, paramutagenic,
and green plant color, near-colorless aleurone, paramutagenic,
alleles, respectively.

(2) The total number of kernels upon which these mean values are based :
is given by n X 50 where n is the number of & plants testeds |

(3) npedn signifies the class of kernels giving red seedlings on germina-
ticn and hence of R8!'rTr¥ endosperm genotype, and "green" signifies
the alternate relation,

(L) » Significant at P = 0,05, #* significant at P = 0.0L

experiment. There is no evidence of an {mmediate effect of the para-
mutagenic alleles on 38 from this source, so that there is no evidence

of a subliminal %1‘beration of Eg in these heterozygotes with non=
paramitagenic R™~ alleles.

K. Se McWhirter





