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ABSTRACT

The freshwater bivalve. corrianusinhabit at Nandrabadond andL. marginalisinhabits at Kagazipura pond i
district Aurangabad, Maharashtra state, A comparative study havecaegad out to find out changes in nucle
acid contents and RNA/DNA ratio in male and female gonad tissues of these species. The DNA conten
gonad was found higher than that of female gonad. The RNA content found high in female gonad. RN
ratos are higher in females than males.

INTRODUCTION

Some of the aspects of the invasive process (number of colonization events, size of the founding population, pathway
of the colonization, etc.) can be revealed by molecular biology studies, amhsequence, the use of molecular
biology methods in studies of evolution and population genetics of invasive species has increased dramatically in the
last years (Graputto et al., 2005, Timmermans et al., 2005).To date the mostugiellypiochemical irek to
determine marine organismsd condi t-physologica indexh @& acRiWA : DNA
(growth, reproduction, secretion, etc.) under a given environmental conditioas, & Beninger1985. This index

gives a measure of the rghetic capacity of the cell and usually correlates with nutritional st&®uskley, et.al,

1999. The RNA: DNA ratio is based on the assumption that the amount of DNA, is stable under changing
environmental situations within the somatic cells of a sge@alow, 1987) whereas the amount of RNA directly
involved in protein synthesis, is known to vary with age difege, organism size, diseagtate and with changing
environmental conditiondBlow, 1970. Thus, organisms in good condition tend to haigher RNA: DNA ratios

than do those in poor conditioBflow, 1987. In fact RNA: DNA ratios have been used on a wide range of marine
organisms, mainly phytoplankto®@rtch, et.al, 1983, zooplankton $utcliffe 1965 lkeda,et.al,2007and larval fish

( Bulow, 1987 Buckley, L.1984, Caldaronegt.al,2003)but also juvenile and adult fishBulow, 1970, Thorpe,

et.al, 1982),in bivalves Chicharoet.al,2001, Grémare, & Vétion1994 Chicharo, & Chicharal995)cephalopods
(Clarke,et.al,. 1989 Sykes.et.al,2004).

Special caution is also advised when selected selecting different kinds of tissue to determine the nucleic acids
concentrations and ratios, since different tissues or body parts can have different RNA -¢is§l¢/Aelationships
(Houlihan,. et.al 1988. Other nucleic acid derived indices, DNA: dry weight (DY{Bergeron,et al.1997 and

DNA: Carbon Bergeron,et.al, 2000 is also sensitive to nutritional status, because cell weight is decreasing while
DNA concentration is maintained constant during starvation. This DNA index increases when condition decrease,
because more cells are present in the same weight of Bssow (1970) indicated that temperature and maturation
might have significant effects on levels of nucleic acitlee DNA isolation from molluscs is difficult (Sokolov,

2000). Different methodologies can lead to different results making direct comparisorataoiingpossible.
Standardization and intealibration of analytical procedures has been encouraged (Clemmesen, 1993). Several
authors have compared methodologies for extraction and quantification of nucleic acids (McGurk et al. 1992;
Gre'mare and Ve'tior, 994; Canino and Cal darone, 1995; ChEéechar o,

MATERIALS AND METHODS

The Lotic water bodies located around the Aurangabad are, Nandrabad Pobdmfeltidens corrianusand
Khultabad pond.amellidens marginalisTen individuals of L. corrianusandL. marginalis(6.5 cm in shell length)
were collected fronsites in three different season&nimals were immediately brought to the laboratory and
acclimatized for 24 hrs for defecation. Three individuals from eachwste dissected and gonad smears were
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observed under microscope in order to find male and female individuals d@rid#Ag of Gonad were homogenized

in 750 Ol of trizol. The extraction of RNA and DNA wa
dissolved in 20 ul of DEPC water. The solution was passed through the tips several times in order to dissolve RNA
8mM NaOH aliquot containingDNA was mix with water to the final volume of 20 & measure the absorbance

RNA and DNA concentrations wereagk without further dilution on Nanodrop at 260nna& 286nmat Paul Herbert

Centre for DNA barcoding and biodiversity and expressed in ng/pl.

RESULTS

DNA and RNA content in Males: The DNA content found in higher concentration in male gonads during monsoon
period this period corresponds to maturation of male gametes in both the collection sites at Kagazipura and
Nandrabad pond but with slight difference in concentrations of DNAng2oatively nearly equal amounts of DNA
contents are found during winter season which is post monsoon period animals show presence of un released gametes
and some show second short phase of reproduction when gametogenic cycle is very fast and simolitumatios

and release of gametes takes places (Nagawanshi 1998). The DNA concentration comparatively found high in
summer inL marginalisshowing early commencement of gametogenic activity with accumulation of nutritive cells,
and more proliferating cellshich is observed in less quantity and amount marginalisfrom the Nandrabad pond.

Many differences were observed in RNA content in the gonadk ofarginalis and L corrianugduring the
observation period. Higher concentration of RNA contents in gomdd. marginalis which corresponds to the
activities as well as environmental and physiological conditions of the animafsarginalis found to face
environmental stress during summer period (Nagawanshi, 1998).
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DNA and RNA content in Females:- In Females high DNA content found in gonadLofarginalis& L
corrianusinhabiting at Kagazipura and Nandrabad pond during summer season compared to monsoon and winter
season over all DNA concentration is high in gonade obrrianusin all seasons thah marginalis DNA content
showed lower values during winter seasons this period corresponds to post monsoon period and second reproductive
cycle inL corrianus (Nagawanshi, 1998). The decrease in the DNA content confirms the matured gametes are
released wich were in maturating phase during monsoon period. Gonads showed commencement of gametogenetic
activity during in gonads making appearance of nutritive cells, proliferation of germinating cells that reflects the
increase in DNA concentration. Higher conttation of RNA in the female gonads is due to more synthetic activity
compared to male gonads. A large amount of nutritive material is synthesized during the process of vitellogenesis by
oogonia. Male gonads showed higher concentrations of DNA contenthtbdemale gonads in all the seasons.
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RNA: DNA Ratio: - RNA: DNA ratios are observed higher in female gonads than the male gonads of
marginalisandL corrianusthrough the study seasons except in summer Male gonadsafginalisshowed greater
ratio than female. Higher concentrations in both female gonads were observed in monsoon season and lowest values
in winter. The higher RNA: DNA ratios are due to high concentrations of RNA content in female gonads.

Discussion

According b Regnault & Luquet (1974) the DNA content of an organism may change during growth,
depending on whether increased weight or size is caused by hyperplasia or hypertrophy. Variation within a species is
usually low, because identical genomes contain iddrgicantities of nuclear DNA. Nevertheless, the total amount
of DNA in a defined amount of dry tissue will depend on cell size, which changes with age, stage of the reproductive
cycle, and nutritional status. RNA concentrations depend on factors thatcaffesize, and are usually more variable
than DNA concentrations because RNA is required for protein synthesis, which responds quickly to changes in
environmental conditiondBulow 1970).In the present study DNA contents in a male and female tissueshawa
small differences and no common trend was detected, in contrast, RNA content of females was greater than that of
males in both species and similar results have been repor@dittyaro et al., (2007)

Maturation and reproduction, which differ bet®n males and females, often require different amounts of
energy, as discussed Byon & Kenchington (199%nd Pérez et al. (2003). According to authors, reproductive costs
are much greater for females than for a male, which implies that protein syrghdsikerefore RNA content is
greater in females than in males. Same kind of findings are seen the both thelspeeiggnalis and L. corrianus
The clamR. decussatugPérez et al. 2003) exhibits clear sexual differentiation in biochemical composition.
Nutritional stress results in a moderate degree of organic weight loss in clams, but protein and lipid levels remain
constant in females. The results of these various studies highlight the importance of protein synthesis for females,
especially during spening activity, which could explain the higher RNA content and RNA: DNA ratios of female
bivalves observed in the present study. However, this is not only restricted to spawning @ecGaahgonwas
analyzed after spawning and in the resting period,gredter RNA content and RNA: DNA ratios were still evident
in females. Behavior could also lead to differences in RNA: DNA ratios between sexes. According to Salgado et. al.
(2004) higher RNA: DNA ratios of female.s micropsould be a consequence of difénces in the activity patterns
of sexes, because parental care is supported by males. Males are probably limited to foraging for food available
around the nest during the breeding season, whereas females behave as food maximizersR Fdedirsgatus
exhibited the lowest RNA: DNA ratios, indicating very poor condition (Chicharo et al. 2001), but the general pattern
of low values for males and high values for females in terms of RNA concentrations and RNA: DNA ratios were still
observed. In conclusionaation is needed when interpreting RNA: DNA ratio data from adult organisms, because
sex differences in nucleic acid concentrations bias RNA indices if the frequencies of sexes in samples are not
representative of those in the population. Samples in whalles are overepresented result in an underestimate of
the condition of the population, and those in which females arerepessented result in an over estimate.
Mitochondria and protein content are also greater in female rats than in males. MeaDRMNAatios of females
tended to be greater than those of males in all 3 species studied, largely owing to greater RNA concentrations Justo et
al. (2005).Robbins et, al, (1990), studied RNA: DNA ratio in male and ferRalmaximusthe authors reported tha
the RNA: DNA ratio of the male gonad was consistently ten times lower than that of the female gonad. In somatic
tissues this could suggest a reduced protein synthetic activity. This, however, is probably not the case for the gonad,
being merely a reflein of high DNA content due to the large numbers of very small cells compared to the female
gonad. In the present study similar concentration of DNA and RNA were observed with change in season and
gametogenic active in both male and female gonads. ahamginalis and L. corrianusthough both the species
inhabiting in different locations and facing little different environmental conditions.
The Individuals at wavexposed areas and during phytoplankton blooms higher RNA: DNA ratios in spring and
summer thathose at wawprotected areas suggesting that mussel physiology is h~ghlyp lastic in response to site and
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arearelated variations in environmental fact¢igahlhoff and Menge, 1996)aRerns of the RNA/DNA ratio are not
always consistent across tisdypes and food availability in different bivalve species (Mayrand et al. 1994; Norkko

& Thrush 2006). Small and medium mussels consistently showed the lowest RNA/DNA ratio when compared for
other two site&’eung and Leung 2013)
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