IMPACT: International Journal of Research in Applied, —
Natural and Social Sciences (IMPACT: IJRANSS) — o o e
ISSN (P): 2347-4580; ISSN (E): 2321-8851 H ﬂ"‘]’] D (& =
Vol. 9, Issue 11, Nov 2021, 7-16 _» — -
© Impact Journals ) ; N |

A STUDY ON ELECTROPHORESIS ANALYSIS OF ACID PHOSPHA TASE ISOZYMES
DURING DIFFERENT DEVELOPMENTAL STAGES OF EVOLVED RA CES R; AND ROF
BOMBYX MORI L

Manjula A.C' & Keshamma E
'Research Scholar, Department of Sericulture, Maha@luster University, Palace Road, Bengaluru, Kataka, India

Research Scholar, Department of Biochemistry, Mahia€luster University, Palace Road, Bengaluru, Kataka, India

Received:08 Nov 2021 Accepted: 09 Nov 2021 Published: 11 Nov 2021

ABSTRACT

The molecular data, in particular gel electrophdsesf enzymes and numerical methods of analysis peawen useful in
many groups of insects and will see much wideiru$gture. Therefore, present study was designéid tive main purpose
to analyze the activities of alkaline phosphatasezymes by electrophoresis method during diffetemélopmental stages
of newly evolved races;Rind R of Bombyx mori L. Standardized disc electropharesethod was performed. Acid
phosphatase (ACPH) isozymes form distinct enzyoressan the photographs and in the zymogram anskthave been
numbered in cathodal to anodal sequence. Thesgrnsopatterns have been established after repeatesl. The total
isozymes of different developmental stages,chriRl R have been grouped into different zones. The ndatene of
enzyme banding pattern has been followed. Resalisedted that changes in ACPH zymograms duringeldewment
revealed a total of 17 bands in &d 21 bands in Recorded for ACPH. From the present results it wksar that ACPH
activity was low in Rand R. ACPH activity was higher injRWhereas, in Rmoderate ACPH activity was exhibited in

larval as well pupal stages. In pupal stage thevitgtwas less in male and female pupae & R, races.
KEYWORDS:Bombyx Mori L, Acid Phosphatase, ElectrophoresaxeRl (R), Race 2 (B
INTRODUCTION

A study on the taxonomy of closely related speégesnportant though difficult. Earlier studies dmetentomological
taxonomy was based on morphologically defined ssedhe degree of morphological difference beirg ¢ssential
criterion. This topological approach still domimatgate to day practices of most systematics. Homéhis concept has
failed to deal adequately with sibling or cryptjesies In such cases the use of biochemical study has t@esidered of

some use in the separation of closely related spaxiinsects.

Reliable methods for distinguishing members of itheect complex by chromatographic studies of pteeid
species have been attempted which help to idetftifynembers of the complé&%Immuno diffusing techniques have been
used to separate insect species in particular nitoegd°Schumann (1973) analysed through geldiffusion tegles

different strains of mosquitoes of different origind identified them.

A science concerned with establishing durable dlaaton has itself undergone tremendous changdbe last
three decades. Traditional approach still is thsisbaf all taxonomical studies. The molecular dataparticular gel

electrophoresis of enzym&&®and numerical methods of analysis have proven Ligefmany groups of insects and will
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see much wider use in futut@Viththis background, current study was planned wité main purpose toanalyze the
activities of alkaline phosphatase isozymes by tedpboresis method during different developmentagjss of new

breeding lines and racesBdmbyx morL.
MATERIALS AND METHODS

Silkworm Varieties and Rearing

The pure races of bivoltine Kalimpong-A (KA) spingioval white cocoons, New Bivoltine-18 (B spinning dumbbell
white cocoons and multivoltine Pure Mysore (PMnsiiig pointed yellow cocoons of mulberry silkwormmBbyx mori

L. were selected for the present breeding prograniihese races were obtained from their respectee sreas and are
reared in cytogenetics laboratory, Jnana Bhardhingalore University.The disease free layings werepared as
described by Krishnaswamy, and were incubated &€ 2d relative humidity of 60-70%. On 8th day casife layings
were prepared (10-20 layings were prepared 100293 were collected from each laying). The hatoledns were
reared according to the method described by Krislvaey'®MS variety of mulberry leaves were used in rearifige
worms were reared in mass upto Il instar, aftembult 300 worms were collected in three replisateorder to evaluate

the rearing performance. Standard temperature amidity were maintained in the rearing house.
Breeding

Single and three way crosses were made by usinglibee said three races. The first single crosslved KA females
and PM males. The second single cross involvegs fBnales and PM males. During the course of lingeskelection
was made at the egg, larva, pupa and cocoon stadiasthe desirable traits.sFprogenies of the respective crosses were

back crossed to their respective bivoltine maldésfmrove commercial characters.
Evolutions of New Lines R and R,

Females of KA and NB were crossed with males of PM. The composite tggyiof i hybrid were brushed and reared
under standard laboratory conditions. The seleqgtiameters explained earlier were applied to ahdlos seed cocoons
for the preparation of Hayings. The replicates showing higher pupatice meere selected for intra family selection of
cocoons. Further, segregation with respect to anoatour and built was noticed. Only white ovakase of KAXPM and
dumbbell white in case of NBxPM qualifying the parameter of selection were o for breeding in subsequent
generations. The females of Were backcrossed to the males of KA and f\Bspectively in both the lines and reared up
to 11 generations. At the end of the 11th genarati® lines R and R were extracted with higher ERR than their

respective better parents, with shorter larvalqeband with moderate cocoon productivity charaictease of Rand R.
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Table 1
Breeding Plans | and Il
I Il
KA| O |O| x | PM|Cto NB18| O |O| x | PM | Cfo
+ |- + |+
F1 F1
F2 F2
F3 F3
F4 F4
FS5| x |KA|O| | er F5x | NB18 | Cta | +
F1 F1
F2 F2
F3 F3
F4 F4
F5 F5
F6 | (R1) F6 | (R2)
Preparation of Enzyme Extract
The different developmental stages suchsamy, 8" day and Yday eggs, five larval instars (I, II, lll, IV, and instars),

early, middle and late stages of male and femata@umale moths before and after copulation. Femaltas before and

after egg laying of evolved races Race-1) @hd Race-2 (f were selected.
Electrophoresis

Disc electrophoresis was performed essentially raicg to Davis (1964) and Ornstein (1962} A discontinuous gel
system consisting of 7.5% lower gel and 3.12 5%cepagel was used. The lower gel consisted of ome qfaTris-
hydrochloric acid buffer (36.g Tris+ 48.0 ml of NOH+ 0.46 ml of TEMED, diluted to 100ml. pH 8.9)d parts of
cyanogum 41 (3.08 g of cyanogum in 10ml of watewp parts of Ammonium persulphate (140mg of APS@dml of
water) and three parts of distilled water. 1.2 filhis solution was poured into clean, dry gladsesi(7 cm x 0.7 cmdia)
held vertically. The solution was carefully overagd with distilled water and allowedto photopolyise for 15 minutes
under fluorescent lamp or day light. After polynsation, the water layer was removed from the tapthe spacer gel was
added. The spacer gel consisted of 1 part of Traphporetic acid buffer (5.7 gtris + 25.6 ml of 1M8Pb4 + 0.46 ml of
TEMED diluted to 100ml with distilled water pH 6.9)parts of cyanogen 41 (1.25 g cyanogum 41 in 1@miistilled
water) 1 part of APS (70 mg in 100 ml) and fourtpaf water. 0.2 ml of spacer gel was poured ortdpeof the lower gel
each tube layered with a drop of water and alloteeBhotopolymerise for 15 minutes. After polymeti@a the water was
blotted off and the tubes with spacer gel wererieseinto the rubber connectors of the upper edeletrvessel. The
electrode chambers were filled with electrode bufe3 M boric acid and sodium hydroxide buffer 865). The sample,
suitably diluted with 20% sucrose containing broimapol blue, was carefully layered on to each gel subjected to

electrophoresis in cold (4°C) imposing a currer2@iA per tube for 2 hours.
Staining Procedure

The stain of acid phosphatases (APH) constituteduso 1-naphthyl phosphate 100 mg, polyvnylpyrrotidd&00 mg. Fast
blue RR salt 100 mg. Manganese chloride 60 mg. Msigm chloride 60 mg and sodium chloride 2 gmsodiissl in 100
ml of 0.125 M acetate buffer at pH 5.0. The gelseniacubated in the stain for 10-20 minutes utid bands appeared.

The gels were then stored in 6% acetic acid. Altipent gels were photographed and diagrammatiesgmtation of the
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gels was presented in the form of zymograms aslyletgined, moderately stained and faintly staibadds.
RESULTS

The zymograms of alkaline phosphatase isozymebeofdace Rshowed 8 ACPH zones. ACPH-1 zone consists of only
one band and it is absent. ACPH-2 zone consis®shainds (2 and 3). Band 2 1s doubly stained in @vithe pupae. Band
3 1s faintly stained in 144h male pupae, moderagtdined in 144h female pupae. ACPH-3 zone congfsisbands (4,5
and 6). Band 4 1s darkly stained in | instar lanBend 5 1s moderately stained in 24h, eggs, dasthiped in 216h eggs.
Band 6 is faintly stained 1n 24h male pupae. ACPkbde consists of 3 bands (7,8 and 9). Band 7 Terately stained
in 144h male pupae, darkly stained 1n 216h eggdh 28ale pupae, 288h female pupae. Band 8 1s metlestdined in
24h, female pupae, darkly stained in 120h eggsh 2ifyys. Band 9 is moderately stained in 24h femafsme, darkly
stained in 120h, 216h eggs. ACPH-5 zone consissshbainds (10, 11 and 12). Band 10 is moderateigextan 24h female
pupae, darkly stained in 120h eggs, lll, IV andngtar larvae, 144h, 288h male pupae, 144h femgaguBand 11 is
moderately stained in 288h female pupae, femal#t adtore oviposition, darkly stained in I, lll, I'end V instar larvae,
144h, 288h male pupae, 144h female pupae, malé laefalre copulation. Band 12 is darkly stainedljrill, 1V, V instar
larvae, 144h male pupae, 144h female pupae, malelzefore copulation. ACPH-6 zone consists of 8ds(13, 14 and
15). Band 13 is darkly stained in V instar femalpae 288h, male adult before copulation. Band Tditgly stained in I
instar larvae, 24h male pupae, darkly stained instar larvae. Band 15 is faintly stained in | ardarvae, doubly stained
in | instar larvae, doubly stained in 288h femalgge. ACPH-7 zone consists of 3 bands (16, 17 &)dBand 16 is
moderately stained in female adult before ovipositdarkly stained in 288h female pupae. Band Bbgent. Band 18 is
faintly stained in 24h male pupae, male adult af@pulation, moderately stained in 288h male pupdePH-8 zone

consists of one band (21) which is commonly prdgémtall the developmental stages (Figures 12, 3).
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Figure 1: Acid Phosphatase of Zymogram R
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Figure 2: Acid Phosphatase of Zymogram R
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Figure 3: Acid Phosphatase of Zymogram R
The zymograms of the enzyme acid phosphatase ohtieeR revealed 8 ACPH zones. ACPH-1 zone consists of
1 band (1). It is moderately stained in IV inst@nvbhe. ACPH-2 zone consists of 2 bands (2 and &)dR is moderately

stained in IV instar larvae, female adult beforéosition. Band 3 is darkly stained in Ill instarvae, 24h female pupae.
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ACPH-3 zone consists of 3 bands (4, 5 and 6). Baimimoderately stained in the male pupae, 144halie pupae 144h
female adult after oviposition, darkly stained imstar larvae. Band 5 is moderately stained in2@8male pupae, darkly
stained in 24h male pupae. Band 6 is moderatelgestan V instar larvae, female adult after ovipiasi, darkly stained
in 288h male pupae. ACPH-4 zone consists of 3 bdnd8 and 9). Band 7 is moderately stained in 2@8ale pupae,
darkly stained in 288h male pupae. Band 8 is mderatained in 144h female, pupae, darkly staime@88h male
pupae. Band 9 is moderately stained in Il instavde 288h female pupae darkly stained 1n IV, Vainkarvae. ACPH-5
zone consists of 3 bands (10, 11 and 12). Bandhioderately stained 1n female adult before ovipmsitBand 11 is
darkly stained in 24h, 144h female pupae. Bandsldarkly stained in 144h male pupae, 24h, 144hh 28fhale pupae.
ACPH-6 zone consists of 3 bands (13, 14 and 19ndBL3 is darkly stained In Ill instar larvae, 144hle pupae, 288h
female pupae. Band 14 is darkly stained In maldtdmhfore copulation. Band 15 IS faintly stained rhale adult after
copulation, darkly stained 1n 1V, V instar larv@88h female pupae. ACPH-7 zone consists of 3 bfl®is17 and 18).
Band 16 is moderately stained in 144h male pupadydstained 1n 216h eggs. Band 18 is faintlyngdiin female adult
after oviposition, darkly stained in 120h, 216h &gly instar larvae. ACPH-8 zone consists of 3 Isa¢i®, 20 and 21).
Band 19 is darkly stained in 120h, 216h eggs. B&hds darkly stained in 24h, 120h, 216h eggs. BAnds present 1n

all, the developmental stages (Figures 4 and 5).
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Figure 4: Acid Phosphatase of Zymogram R
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Figure 5: Acid Phosphatase of Zymogram R
DISCUSSION

The occurrence of phosphatases in silkworm Bombgx mere first reported by Nakamura (194®)ater many workers
studied these enzym&¥* The results obtained showed increased activitynfeggs to V instar larvae and it was
decreased in pupae and adults. This is supportedhey workers als&’:?3 The high activity of phosphatase during larval
stage is due to the hydrolysis, histogenesis, diffitrentiation and transformation. Low activity tfe phosphatase in
pupae and adult is because of the process of tygilsofrom V instar larval stage to pupae. This Isoastudied in
Lepidopteroug’ On the basis of above studies, it is suggesteddiiing metamorphosis midgut tissues undergo ghadu
degradation under the presence of hydrolases tikkand alkaline phosphatases which are originated lysosymes in
degenerated cells. This is also studied in Antheeragliltta, tasar silkworm by Sinha et al. (1991here ACPH activity
was maximum in %instar and decreased in spinning stage. APH agtivit's minimum and decrease again in spinning
stage®

The changes in ACPH zymograms during developmergated a total of 17 bands in, Bnd 21 bands in R
recorded for ACPH. From the present results it elear that ACPH activity was low in;Rind RB. ACPH activity was
higher in R. Whereas, in Rmoderate ACPH activity was exhibited in larvalvasll pupal stages. In pupal stage the
activity was less in male and female pupae & R, races. Here also sexual dimorphism has been alakefhe present
results also agree with the findings of Hedge andhtamurthy (1980) where the activity of ACPH view in eggs but

increased gradually towards V instar larvae amebi still decreased in later stages.

The phosphatases are mainly concerned with thestitigeof the ingested food and degradation of tltular
substance¥The fact that the silkworm egg shows neither digeshctivity nor degradation of cellular substances
accounts for low activity of ACPH in the eggs. e, the larval stage is the only feeding stagsilkworm after which
feeding stops. In the pupal and moth stages tkeaiddt of resorption of cells and tissues. Heriga phosphatase activity
is seen in larval stage which gradually declinefatar stages. The genes which control this meshamire active in the

larval stages and are less active in pupal anthb#tited in adult stage.
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Phosphatases also show specificity. ACPH-4 and AGRHnes in Rand ACPH-3, ACPH-4 and ACPH-6 zones
in R,are non-specific. However, the specificity varieani one race to another race. Here some zonedagye specific
also. This specificity/differences in the electropttic mobilities of both the enzymes implies dgemce in the molecular
properties of the proteili. Genetic studies made in Drosophila Beckman andsioh show electrophoretic variations in
larval APH controlled by a pair of codominent adiel Subsequently genetic and developmental retdtiptbetween larval
and pupal APH were investigated by Willis and FG268)?® Genetic inheritance of polymorphic m-APH in Bombyx
midgut was studied b¥. The functions of both APH and ACPH have been vegibrted in the silkworrf?

CONCLUSIONS

In conclusion, changes in ACPH zymograms duringettgyment revealed a total of 17 bands inaRd 21 bands in R
recorded for ACPH. From the present results it elear that ACPH activity was low in;Rind R. ACPH activity was
higher in R. Whereas, in Rmoderate ACPH activity was exhibited in larvalwesll pupal stages. In pupal stage the

activity was less in male and female pupae & R, races.
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