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In gereral statchy pollen are dispersed by aix.
Assuming a similar situation for Cassia fistula, the
starchy pollen produced by it might be responsible for
the allergenic effects. This would, however, need
further evidence in the form of collection of samples
of air-borne pollen, determination of their starch or
lipid content and actual tests for allergy causing ability,
The results of such studies when considered along with
the data on pollen production, types of pollen and
mode of dissemination presented in this paper would
help in the classification of Cassia fistela i terms of
their allergenicity.

As no pollen graing could be seen adhering 10 the
outar surface of the style and as grouls of EJUHGII Werle

seenn only inside the hollow apical part of the style,
the receptive surface of the stigma seems to be embedded

inside the style.

It has beer reported in  Cassia quiedonilla
(Buchmarn? and in Cassia fasciculata (Thorp and
Estes'®), that cetfain bees biing abouwl pollination,
cither by their buzzing ot vibratory bshaviour,
Dulberger {persoral communicatior) has also noted
that v Cassig didymobotrya and C. auriculata, pollen
are pushed into the stigma by heavy-bodied insects,
Though some heavy-bodied iesects (honey bee angd
common was)) have been observed visiting the flowers,
their actual role reeds to be carefully examired,
Presence of about 253~350 poller in a sirgle group,
within the hollow style, clearly indicates that they
might be inserted into 1t with some force. Although
thrips have beer seen crawling over the styles and
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even entering the sligmas 2long with some pollen, the
possibility of only thrips being pollen vectors is quite
unjikely as thrips are too small to account for the
presence of a large number of pollen noted in most
of the stigmas.
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MEASUREMENT QF THE RATIO OF THE NUMBER OF X CHROMOSOMES TO SETS OF
AUTOSOMES IN DROSOPHILA MELANOGASTER

RAGHAVENDRA GADAGKAR, V, NANIUNDIAH®* N. V. JOSH]I aND H, SHARAT CHANDRA **
Centve for Theoretical Swudies, ladian Institute of Science, Bangalove 360 012, India

ABSTRACT

In Drosaphila melanogaster batll sex dztermination and dosage comyensation gre gonerred by
the ratio of the number of X chromosomes o sels of autosomes., We propose a mecharhm by
which this ratio can be measured at the cellular level, The mechanispt helps in urderstinding the
elfects of, and interactions among, muiants affecting the rroccsses of s€x determination and dosage

compensation,

IN the fruitfly, Drovophifa melanogasier, the rate
of transcription of the X chromorome it the male
i, about twice that of each of the two X chromosames
in the femasle. As a result, the amount of Bepe (ro-
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duced per ccll in a male, which rormally has ong X
chromosome, ard that per cell in g female, which has
two X chromosomes, is neatly the sume.  This nwthed
of compensating for the difference belwecp the (wo
sexes o the number of X -chromosemes has been
colled dosare compemsationt™3,

It has boen knowit o 3 pumber of yeus thot sey
in Drosophifu is Jetermined by the ratio of the number
of X chromosomes (X} to sets of gutosames ().
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It has recently become recognised that the mechanism
of dosage compensation in Drosopkila also involves
the measuremert of the X/A ratio?. We outline hore
a mechat ism which explains how the X/A ratip can
be measured at the intracellular level. Since both
sex dctermiration and dosage Compensation require
the monitoring of the X[A ratio, the proposed mecha-
nism has g direct bearing on these two general
problems,

Mutants affecting either sex determination or dosage
compensation would be expected to yield important
irformation on mechanisms underlying the measure-
ment of X/A ratios. We have therefore examired
the troperties of such mutants, especially those
described by Cline® who has studied the characteri-
stics of, and interactions among, a set of remarkable
sex-specific lethals, The essential featurcs of these
mutations are as follows: (1) Daughterless (da) is
an autosomal recessive. Only male progeny of da/da
females survive, Female embryos of dae/da mothers
can also be made to develop normally by ir jection of
cytoplasm from wild-type eggs5, lending support to
the view that the da+ gene codes for a diffusible factor
S essential for female development. (i) Sex lethal,
female specific (Sx[FY) is on the X chromosome. 1t
is normally recessive, and lethal in females but rot in
males. (i) Sex lethal, male specific (SxI™Y) is ery
closely Yinked to SxIF', 1t is letnal to males, leaves
females unaffected and, surprisingly, is a dominant
suppressor of daughterless. Cline® has shown that
the phenotypes of all these mutations can be accounied
for on the following assumptions: Sx/F? is a structural
gene which synthesizes the SxI* product; SxIM* is
the control region which regulates the rate of transcrip-
tion of the SxIF! gene; the da* locus produces a factor
in the mother which somehow measures the X/ A ratio
in the fertitized egg and appropriately stimulates the
Sx! gene to turn it on if the ratio correspords to that
of a female and to turn it off if the ratio corresponds
to that of 2 male; Sx}+ product is essential for females
and lethal for males. Because Sx] appears to be a
dosage-sensitive locus, Cline has speculated that SxI+
product might itself be involved in dosage compensa-
tion® and sex determinftion’. The manner in Wwhich
the dat factor measures the X/A ratio is, however, not
specified by Cline,

A simple way by which the da* factor could measure
the X/A ratio and signal this information to the X-
linked Sxllocus is by directing the synthesis of limiting
concentrations of an autosomal reressor. 1 each
Sx! locus {comprising both the SxiM* and Sx!F! regions)
competes for this autosomal repressor, the amount of
resressor bound per SxI locus would depend on the
X!A ratio, This is because the amount of repressor
available would be proportional to the number of scts
of autosomes while the number of SxI loci would be
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rroportional to the number of X chromosomes.,
However it 1s not sufficient if the rate of transeription
is propornoral to the amount of repressor bound per
Sal locus. It turrs out that the mutants deceribed
by Clire are best explained when the level of SxI+t
product first increases and then decreases 2s & furction
of repressor corcentrgtion. Qur reascning  is ag
follows: (i} Daughters of dalda mothers are inviable
because they wculd have litile or no répressor and
synthesize Jitlle or no Sxi+ product. i) Wiid type
females would have moderale quantities of repressor
bound fer SxI locus because they have two sets of
autosomes synthesizing repressor 2rd two SxJ logi
per cell f¢ bind it, Males on thz other hang would
have higher levels of repressor bourd ter Sx/ locus
because, while they also bave two tets of autosomes
syrthesizing repressor, they have orly one Sxi focug
to bind 1t. (i) Since the SxI* product is assumed to
be esseptial for females and lethal for males®, femaleg
wotld be expected to have higher levels of Sx[+ LYO-
duct than moles. As a result of these three condi-
tions the level of axH product sythesized as 2 fupction
of the amount of repressor bound per $:1 locus should
first increace and then decrease as shown in Tig, 1

In a separate publication we propose a molecular
mechanism which yields such a bell-shaged curve and
show that the amount of Sxi* product synthesiz:d
under sucn condiions 1s progortional o the X/ A4 ratio
over a wide range of chromosome corstitutions. If
the Si/* product is an inhibitor of X chromosome
activity {as postulated by Cline®), this prorortionality
betweer the amount of SxI* product and ths X/ A4 ratio
results in an ipcrease in the activity of the single X
chromosome in the male relative to that of either of
the two X chromosomes in the female: in other
words, dosage comgensation ¢ccurs,

It follows from Fig. 1 that males, which require
low levels of SxI+ product, will be viable at the two
eiids of the bell-shaped curve; that is, at both very
low and very high levels of repressor concentration.
Females on the other hand reed high levels of Sx[+
product ard will therefore be viable only at inter-
mediafe levels of repressor concertration. Ore corse-
querce of this is that a partial reduction In repressor
concentrationt should lead to increased levels of Sxf+
product {see Fig. 1) and therefore decreased viability
of males. It should also lead to a decreased rate of
X-chromdsome transcription in the male. An auto-
somal mutation mle has orecisely these PToertiess,

We postulate that increasing levels of SxI* roduct
mduce a female phenotype whereas decreasing con-
centrations induce a male pherotyre. Derartures
from the wild type values in the level of SxI* product
would be expected to affect both vigbility ard the
sexual phenotype of an individual, When a mutation
affects the level of SxJ* product, but does not signi-
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teve! of SxiT product

da female male
Repressor bound per Sx1 locus

FiG. 1. Synthesis of Sxit product exrressed as a
function ¢f the amouat of repressor bound ter Syl

locus. da on the abicissa refers to daughters of dajda
moihers.

ficantly affect viability, it i5 possible to predict its
effects on the sexual pherotype. For example,
a single copy of Sx{Fi a mutation in the structural
region, would reduce the level of SxI+ product in a
femaie to about half the normal level, The mutation
mle{mle, which is expected to lead to a partisl reduction
in repressor corcentration, would also lower the level
of Sxl+ product. If a female of the gerotyse Sx/FY
Sxt+; mlej mle survives, it would obviously be expected
to have rather low levels of SxI+ product and therefore
show male-like characters. Such flies have recently

been examined by Skripsky and Lucchesi® and the
females were indeed found to develop sex combs, a
male secondary sexual character,

A detailed description of the model, including the
Quaniitalive results and predictions about the effects
of various mutatiors, is being publithed separately.
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SOLDERING IN ELECTRORNIC COMPQONENTS AND INSTRUMENT INDUSTRIES
(SOLDER SEMINAR~—11)

A seminar on the principles and prevalent practices
of soldering in industries manufacturing electromnic
compone:ts and instruments 18 being organised by the
[rdian Lead Zing Information Centre, New Delhi
The seminar will be held at the Sea Rock Hotel in
Bombay on the 10th and 11ih December, 1981.

Discussions held in the seminar will be of inlcrest
to scientists, metallurgists, techrologists, and R & D
personnel of firms marufacturing clectronic compo-
nents and such items as transistor and TV sects, caleu-
lators, digital clocks and watches, ete, The delibera-

tions will also be of interest to the concerned govern-
ment officials in defence, railways, telecommnunication,
aviation, etc.

Registrarion: Individuals Rs. 300 {per participant),
Conmmpanies Rs. 2,000 (moximum 3 delegates),
For registration details kindly write to :

Solder Semingr  Seeretariat,  Indian Lead Zing
Information Centre, 1-6/7, Shopting Ceptre, Safdars
jung, Lnclave, New Dethi 110029,

Last date for registration: 3[st Ogtober, 1981,
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