316

expected 2 bands. Evidence for lack of post-meiotic gene
expression is also reported for glutamate oxalacetic trans-
aminase?. Pre-meiotic synthesis of §-glucuronidase with
persistence in post-meiotic stages has been suggested in
rat testis®. However, as I have previously argued®, the
presence of intercellular bridges between spermatids pro-
vides a syncytial quality to the developing spermatozoa
and would help to assure gamete equivalence.

Another conclusion this work provides is that the struc-
tural gene for spermatozoal f-glucuronidase is the Gus
locus. The evidence for this comes from the demonstration
by electrophoresis of the expression of the Gus2 and GusP
alleles. This conclusion is interesting in that certain en-
zymes have been shown to have a sperm-specific iso-
enzyme (e.g. lactate dehydrogenase, hyaluronidase). A
third conclusion is that spermatozoal fg-glucuronidase
shows the electrophoretic properties of the lysosomal
form. This is not surprising as it is the lysosomal form
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which does not have attached peptides, but the finding is
also relevant to the question of acrosome formation. The
acrosome is known to contain many lysosomal enzymes
and has been postulated to be a specialized lysosome?,
while the fact that acrosomal hyaluronidase and proteo-
Iytic activities are very different from those of lysosomes
suggests less of an homology of acrosomes to lysosomes.
1f Mathur?® is correct in asserting that g-glucuronidase is
found in the mid-piece, then this lack of localization of
lysosomal enzyme in the acrosome would argue further
for the uniqueness of the acrosome in contrast to lyso-
somes.
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Evidence of the involvement of membrane-bound steroids in the photoperiodic induction

of flowering in Xanthium

B. Mitra and S. P. Sen?

Botawy Department, Kalyani University, Kalyani 741235 (India), 8 June 1976

Summary. Filipin, which interferes with sterol stabilization of phospholipid membrane layers, inhibits the photo-
periodic induction of flowering in Xantium; the inhibition is reversed to a large extent by cholesterol.

The role of steroidal substances in plant flowering is a
matter of controversy? 3, Application of oestrogenic sub-
stances, phytosterols and several other steroids have been
reported to promote flowering of several plants and in-
creased levels of oestrogen, oestrogen-like substances and
sapogenins have been observed at the time of flowering
or under photoinductive conditions. The relevant recent
literature has been reviewed by Grunwald4. We report
here our observations which suggest the involvement of
membrane-bound steroids in flowering.

The polyene antibiotic filipin interacts specifically with
sterols and inhibits the growth of those organisms which
have membrane-bound steroids. Thus, it inhibits the
growth of fungi and the inhibition is countered by
sterols5; but species of Pythium which lacks sterol is

Effect of filipin on photoperiodic induction of Xanthium and its
reversal by cholesterol

Average of bud stages*

Bud Control Filipin Filipin
(100 ug/ml) (100 pg/ml)+
cholesterol
(50 pg/ml)
Apical 8.00 6.00--0.30** 8.00
Axillary 1 7.67-40.19 3.504-0.34%* 7.2540.29
Axillary 2 5.3340.20 2.374-0.30** 5.00+0.30
Axillary 3 5.004-0.20 1.004-0.20** 2.1740.28%*
Axillary 4 2.194-0.29 - 1.254-0.21%**
Axillary 5 1.2040.33 - -

Each treatment was applied before each of 3 photoperiods. Scored
after 10 days. * Bud stages scored according to Salisbury®, ** Signif-
icant at P = 0.01. *** Significant at P = 0.05.

completely unaffected by filipin and sterol treatment re-
sults in the conferment of semsitivity to filipin. Essen-
tially similar results were obtained with mycoplasma
laidlawii, which also lacks membrane-bound steroidss$.
Filipin also mediates permeability changes in erythro-
cytes?. Interaction of filipin with natural and synthetic
membranes containing cholesterol has elucidated the
mechanism of the interaction. The permeability effects
are reversible with cholesterol®®,

Xanthium brittoni plants can be induced to flower with
three photoinductive cycles. Photoperiodic effects on
Xanthium buds are quantitative and bud growth from
the vegetative condition to the development of influores-
cence primordium can be separated into 8 distinct stages
numbered in an ascending order of development. Salis-
bury1® has shown that the rate of floral bud growth can
be most conveniently assessed from the stage number to
which the developing floral bud belongs at any given
time. The average stage corresponding to a particular
treatment reflects the average advancement towards re-
productive maturity. Filipin was applied on apical and
the next 5 axillary buds of Xanthium at a concentration
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of 100 pg/ml, just before each of three 16 h photoperiods
and the advancement of the buds towards reproductive
condition was scored according to Salisbury? by examina-
tion of the buds under a light microscope after 10 days.
The table shows that filipin at the concentration used has
severe inhibitory effects on the flowering of Xanthium.
Since in animal systems and in acholeplasma laidlawi the
inhibitory effect of filipin is reversed by cholesterol, we
examined the effect of cholesterol in relation to filipin
action. It was observed that the filipin effect could not
be demonstrated in buds pretreated with cholesterol
(50 pg/ml), particularly in the lower axillary buds. Higher
concentrations of cholesterol could not be used due to
difficulty in dissolving cholesterol in aqueous alcoholic
solutions. In Xanthium, photoperiodic effects on the
axillary buds decrease with increase in distance from the
shoot apex.

Photoperiodic induction thus, in some way involves the
participation of steroids, presumably membrane-bound
ones. That filipin affects permeability of plant systems
has been suggested by Hendrik and Higinbotham?! for
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pea mitochondria, by Bishop!? for pea and maize chloro-
plasts, by Grunwald® and Mudd and Kleinschmidt4 for
sugar beet root discs and by Das?® for wheat coleoptiles.
It is now becoming increasingly evident that several
phytosterols are associated with plant membranes?. It is
interesting to mention here that the pigment phyto-
chrome, which controls flowering in plants, is also asso-
ciated with plant membranes, and many workers believe
that phytochrome effects are mediated through a control
of membrane permeability. An understanding of the role
of membrane-bound steroids in plant flowering will de-
pend on the precise location of such steroids and phyto-
chromes in plant membranes.
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Interaction of platinum compounds with bacterial DNA?
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Summary. The cis and trans isomer of PtCl,(NH;),, cis-Pt(cpa),Cl; and 2 platinum pyrimidine blues have been used in
a number of bacterial tests indicative of their interaction with bacterial DNA.

cis-Dichlorodiammineplatinum (II) cis-PtCl,(NHy), has
been shown to induce point mutations of the base pair
substitution type in E. coli? and S. typhimurium?3, and
has a number of effects on bacterial systems, such as
induction of filamentous growth in E. coli B#, induction
of prophage® and stronger toxic activity for repair defi-
cient bacterial strains® 7. cis-PtCl,(NH,), is also an anti-
tumor agent?® ® which inhibits in vivol® and in vitro the
synthesis of DNA in eukariotic cells!! and interacts with
DNA causing interstrand crosslinks® 12,13,

Table 1. Bacterial strains used

Strain designation Characteristics Source and
reference
E. coli WP2 trp~ Venitt1é
E. coli WP2 recA same as WP2 except recA~ Venitt?®
E. coli WP2 lexA same as WP2 except lexA~ Venitt1®
E. coli WPZ uvrA same as WP2 except uvrA— Venitt16
E. coli WP2 lexA same as WP2 except lexA~
uvrA and uvrA— Venitt1®
E. coli AB 1157 thr— leu~ pro— his~ thi~ Bachmann?
arg™
E. coli AB 2463 same as AB 1157 except  Bachmann!?
recA~
E. coli AB 1886 same as AB 1157 except  Bachmann??
uvrA-
E. coli AB 2480 thi~ pro— recA— uvrA- Bachmann?
E.coli B prototrophic ATCC
E. coli J 53 pro— met~ A+ Bachmann??
E. coli W3110 thy~ thy= A~ De Lucia and
Cairns1®

. typhimurium TA92 his—/[pKM101 McCann et al.?®
. typhimurium TA100 same as TA92 except uvrB McCann et al.1®
and rfa
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It is well known that the trans-isomer acts in bacteria in
a different way? and has no antitumor activity. The pur-
pose of this report is to test the activity on several bacte-
rial systems of cis and trans isomer of PtCl,(NH,),, of 2
platinum pyrimidine blues, Pt-uracil and Pt-thymine,
which, according to Davidson et al.}4, contain 2 ammonia
ligands, 1 pyrimidine anion and 1 hydroxide ion per
platinum with 2 additional oxygen atoms at an unspeci-
fiable location and of cis-[Pt{cyclopentylamine),Cl,],
cis-[Pt(cpa),Cly], an alyciclic primary amine of Pt (II).
cis-[Pt(cpa),Cl,] and platinum pyrimidine blues are inter-
esting antitumor agents which have a spectrum of activity
against tumors somewhat different from that of cis-
PtCL,(NH,),'%, but show a higher therapeutic index than
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