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Diversity and Biology of Bacteria, Fungi and Viruss

Section - A

Answer 1.
(i) Arabinose and galactose sugar fountlatardiaandRhodococcugOption “a” is correct.

(i) Microviridaegroup do not have ds DNA. Optiéa’ is correct.

(i) HMC (Hydroxymethyl cytosine) do not replaces cytesfrom host DNA. Optiorib” is correct.
(iv) DNA is packed in head of viral particle by Packasof@ption“d” is correct.

(v) spores of fungiis not avoid of water. Optiofa” is correct.

(vi) Powdery mildew oWitis viniferais caused byncinula nectorOption “a” is correct.

(vii) Secondary zoospore is arises from a sporangdption“c” is correct.

(viii) Pilobolusis a Hat thrower fungi. Optiora” is correct.

(ix) The conidia of Erysiphales is hydrated. Optidh is correct.

(x) Muriform conidia found in Moniliales. Optidia” is correct.

Section B

Answer 2.The order Ustilaginales includes the plant path@gerganism commonly known as

the smut fungi. The main characteristics are:-

(1) This name refers to the balck, dusty masses afsgdires resembling soot or smut that form in
diseased plants.

(2) All these fungi are biotrophic pathogens with skodr longer saprobic phases.

(3) In nature, the dikaryotic phase of the life cydesmut fungus appears to be obligately
parasitic on flowering plants.

(4) While various portions of host plants may be inde¢cincluding leaves, stems, and in a few
cases, even roots, in most hosts it is the flovgepiarts that are attacked.

(5) Hyphae usually remain confined to certain hostugss although those of a few smut fungi may
become systemic.

(6) In some hosts perennial infections are establigheadhich the pathogen survives the winter in
hot tissue.

(7) New growth arising from these tissues in the spciaug be infected from the beginning.

(8) Hyphae of smut fungi are slender, septate, and diigghly convoluted structure that grow
primarily between host cells.

(9) The hyphae of that fungi are binucleated and falingpore.

(10) Later on teliospore germinate to form basidiosptirese basidiospore undergo plasmogamy
and form soredia. Basidiospore is uninucleatedsira which soredia is dinucleated.
(11) Soredia develop to form hyphal structure of fungi.



Answer 3: (a) Fungi used in medicine:-

Fungi have been a source of food for numerous génas. Today a huge range of edible fungi
(mushrooms) are cultivated in a multimillion dollexdustry and savored in many parts of the
world. Many food products that we use regularlyour daily lives are processed using fungi.
Some common examples include soy sauce processew usspergillus oryzae and
Saccharomyces rouxiblue cheese usirenicillium roquefortij etc. Fungi have also been used in
activities such as the control of pests, alcoha bheer production, and making bread. But their
importance to humanity is not really appreciatediluone studies their usage in drug
manufacturing. At the beginning of this century, dtthe 20 most profitable medicinal products
involved fungi. Of the current top-selling prestigm medicines, there is the antibiotimoxicillin

(a semi synthetic penicillin which is sold in coméiion with another compound), three anti-
cholesterol statingpfavastatin simvastatin andlovastatir), all used to lower plasma lipoprotein
levels and an immunosuppressaytiosporin A each of which has an annual revenues in excess
of 1 billion dollars. All of these are fungal prads.

Chemicals derived as part of the life process @& organism that can be used to kill or stop the
growth of other microorganisms are referred tordggetics. Many of us are here only because an
antibiotic called 'penicillin' saved our lives, tite life of one of our parents or grandparents.
Penicillin's ability to cure people of numerousteaial infections has saved so many lives that it i
has been referred to as a "miracle drug." In thaer V29, Alexander Fleming, a doctor and
researcher, published a paper on a chemical hedcaénicillin', which he had isolated from a
mold, Penicillium notatumand noted that it had prevented the growth ofightering colony of
germs in the same petri dish. Although Dr. Flemiras never able to purify penicillin, he became
the first person to publish penicillin's germ-killj power. In the year 1938, Howard Florey, Ernst
Chain, Norman Heatley and others expanded on Fgmiwork and developed methods for
growing, extracting and purifying enough penicillonprove its value as a drug. This discovery of
penicillin marked the beginning of a new approazhréating human disease and established the
importance of fungi. Many once-fatal bacterial dises became treatable, and new forms of
medical intervention were possible. The current fiep best-selling antibiotics in the world are
produced from fungi. Our life expectancy withoutithhwould be much lower.

Statins — another class of medically important potsl derived from fungi — have been
recommended for wide spread use to control heaade. The soil-borne fundispergillus
terreusandAspergillus griseuproduce these secondary metabolites statins évat een used to
reduce or remove low-density lipoproteins from lbla@ssels in humans. Statins act on an enzyme
in the liver that makes cholesterol. By blocking tenzyme, the body removes cholesterol
complexes from the inside of blood vessels. Thistha effect of reducing or removing blockages
in arteries, and thereby reducing the chance efatattack, strokes and diabetes.

A powerful immunosuppressant in mammals referredsoyclosporin Ais a fungal metabolite,
and is derived from various fungi includingrichoderma polysporunand Cylindrocarpon
lucidum It is widely used during and after bone marrowd argan transplants in humans.
Cyclosporin Aacts by binding to various proteins in a mannat guppresses the proliferation of
T-cells (responsible for cell-mediated immunity atedayed hypersensitivity). The inhibition of T-
cell proliferation results in the suppression aé #ictivation process associated with invasion by
foreign bodies. As a consequence, transplant sssuch are foreign bodies, are not rejected.

There are numerous other medicinal uses of furmgiotEa common name for a fungal disease of
certain grains and grasses, is caused by the Asaia@laviceps It produces many alkaloids that
have a number of medicinal uses. One of the mod¢spread uses has been in the treatment of
migraines. Griseofulvin, a chemical producedHsnicillium griseofulvumis the only antifungal

2



agent extracted from fungi. It is fungistatic agémt inhibits fungal growth rather than killing,
and is used for the treatment of dermatophytes.

In conclusion, it should be stated that only a &#ihe possible uses of fungi have been mentioned
here. One can say that we have barely scratchesutfece of fungi as a source of prevention and
cure of diseases and there is potentially a vagter®af beneficial use of fungi in the field of dsug
and medicine.

Answer 3: (b) Plant disease causing fungi

Canker - There are some fungal infections thataffes roots and barks of the plants. One such
fungi is canker fungi. It is found on woody treeslas notorious for causing localized damage to
the barks of trees.

Downy Mildew - This disease is specifically cauggdPeronosporaceae which affects a number
of plants. It can be identified when discoloredtties appear on the leaves; a mold-like growth
also develops on the plants. It affects the grcamith strength of the plant.

Damping Off - This is a disease that infects treding of the plant, caused by different fungi --
PythiumandPhytophthorabeing some of them. It infects the seed and detaysis affecting the
growth and vigor of the whole plant.

Anthracnose- It is a disease causedbitetotrichumor Gloeosporiunfungi which occur in warm
and humid areas. In this, shrunken kind of spotiftérent colors are observed on the fruits,
flowers, stems, and leaves. These spots gradugihnel and cause the plant to die.

Decay - Decomposition of leaves and wood thatised by fungi is called decay. It attacks living
plant tissue and kills the plants. Decay is caumemhany species of fungi Rythium,
AphanomyceandPhytophthorebeing some of them.

Club Root - This infection is found in cabbagesnips, and radishes which is caused by the
Plasmodiophora brassicdangus. The color of the leaves changes to bluigkerg and the roots if
pulled out appear clubbed and are easily broken.

Black Spot Diplocarpon rosaas the fungus that causes the black spot diseaserase plant.
Blackish spots that appear on the leaves gradspigad upwards and weaken the plant. It is
mostly observed in humid climate.

Crown Wart - Like canker attacks on the barks obéyotrees, this fungu$fiysodermapecies)
attacks the stem of the alfalfa plants. It formstavprotrusions at the base of the stem of thetplan

Potato Wart - Caused I8ynchytrium endobioticunt is a fungal disease that causes dark, warty,
spongy excrescences in the eyes of potato tubenigarsto the crown wart in alfalfa plants.

Rhizoctonia DiseaseRhizoctonia solaris the fungus that infects potato plants, undengdo
stems, and tubers as well. It generally occurkéndsion form, or as sclerotia on tubers. This
infection can kill the plant as it does not alldve plant to grow further.

Early Blight -Alternaria solaniis the fungal pathogen that causes early bligtgatie in potatoes
and tomatoes. It destroys the fruit of the plamt affects the life as well. The leaves and fruitsit
yellow or brown and then drop off from the plant.
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Late Blight - Late blight or blight is caused Biaytophthora infestansvhich again attacks
potatoes and tomatoes. Gray spots start appearitigedeaves; white-colored mold also appears
on the leaves as well as the fruits, eventualljnkjlithe whole plant.

Plant Wilting - This fungal disease gets its naraeduse it causes the plant (it infects) to wille Th
fungal invasion starts in the roots and then slawhkes its way into the stem and plugs of the
vascular system of the plant. Fusarium wilt (causgBusarium oxysporujrand Verticillium wilt
(caused by erticillium longisporun are the types of plant wilting that affect mangms, like
cotton, potato, tomatoes, tobacco, and so on.

Leaf Curl - It is a disease causedTaphrina deforman@ which the leaves appear distorted,
crumpled, and thickened. It reduces the produaifdaaves and fruits.

Powdery Mildew - The characteristic of this fungdection is that it is often specific to the host
that it invades. It is normally seen on rosesglilanglish oak, zinnias, etc.

Apple Scab - An air-borne fungugenturia inaequali€auses the apple scab disease. Olive green-
colored patches appear on the leaves, black- grapared patches develop on the fruits
eventually destroying it.

Rust - This disease affects the stems, leavess sard fruits of the plant. It can be identified if
spots of brown, yellow, red, or orange colors a&ens It may reduce the vigor of the plant. It is
caused by pathogenic fungi.

Smut - Ustilago maydis is a fungus that affectsi@rd sugarcane plants. Blisters develop on the
affected parts of the plant and it gets discol@eadvell. The kernels become huge, they swell up,
and the whole plant and fruit are slowly destroyed.

Sclerotium Rot - It is a result &clerotium rolfsiiwhich is a soil-inhabiting fungus affecting the
seed of the plant. This seed-borne disease infeetseed and it turns into blue and black patches.

Answer 3: (c) Edible fungi

Edible Fungal species are difficult to cultivatéhers (particularly mycorrhizal species) have not
yet been successfully cultivated. Some of theseispare harvested from the wild, and can be
found in markets. When in season they can be psechfiesh, and many species are sold dried as
well. The following species are commonly harvedtec the wild:

Boletus edulior edible Boletus, native to Europe, known ini#@alas Fungo Porcino (plural
‘porcini) (Pig mushroom), in German as Steinpitbfe mushroom), in Russian as "white
mushroom", in Albanian as (Wolf mushroom) and ierteh thecepe It also known as the king
bolete, and is renowned for its delicious flavbisisought after worldwide, and can be found in a
variety of culinary dishes.

Cantharellus cibariugThe chanterelle), The yellow chanterelle is ohthe best and most easily
recognizable mushrooms, and can be found in Asiegiie, North America and Australia. There
are poisonous mushrooms which resemble it, thougbetcan be confidently distinguished if one
is familiar with the chanterelle's identifying faats.

Cantharellus tubaeformjshe tube chanterelle or yellow-leg

Clitocybe nuda Blewit (or Blewitt)

Cortinarius caperatushe Gypsy mushroom (recently moved from geRagite$

Craterellus cornucopioidesTrompette de la Mort or Horn of Plenty



7. Grifola frondosa known in Japan émaitake(also "hen of the woods" or "sheep’s head"); ad¢
hearty mushroom commonly found on or near stumpsases of oak trees, and believed to |
Macrolepiota procergroperties

8. Gyromitra esculentghis "False more¢" is prized by the Finns. This mushroom is deadligpnous
if eaten raw, but highly regarded whparboiled (see below).

9. Hericium erinaceusatooth fungu; also called "lion's mane mushroom."

10. Hydnum repandurBweet tooth fungus, hedgehog mushroom, urchineoiitod:

Answer 4: Asexual reproductior in fungi

The kind of reproduction which does rinvolve meiosis and fusion of nuclei is called ass.
reproduction. It occurs by the following meth-

(1) Oidia: The hypha breaks up into its component cells olllgmieces which behave like spor:
These are called oidia. The oi are generally thin walled and do not store reséred material
They germinate immedietly after liberation and azrsurvive under unfavourable conditic

(2) Chalmydospores:These are thick walled resting cells produced engame manner as oid
They store reserve food material and are capahbigtie§tanding long unfavourable conditic

(3) Spores:These are minute propagating units which servlénproduction of new individual
They vary in shape, size and colour in differemtividuals andsometimes serve as basis in
classification of certain groups of fungi. The asalx spores are of two typ- (i)
Sporangiophores: These spores are produced inside the-like structure, callecsporangia
Sometimes these spores are also termed as ¢ore. If the sporangiospores are -motile, they
are calledApalnospores(e.g.,Mucor, Rhizopus If the sporangiospores are motile, they are=d:
zoospores The zoospores may be uniflagellate or biflagell

(i) Conodia: These are nomotle sproeprodued singly or in chains by constrictions attipeor
lateral side of special branches, callconidiophores They are produced exogenously (
enclosed within sporangia). The conidia germinatectly by giving out germ tubes. Sometin
the conidigbehave like sporangia and calconidiosporangia
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Asexual reproduction in chytridiales



In chytridiales asexual reproduction is occurredbgspore production.he zoospore is produc
in sporangia which are developed by sorus. Thessetwcture is formed by penetraction
zoospore in host tissue. In host tissue only cy®pl of zoospore enters the flagella ren
outside.

The asexual reproduction inchytridiales started from infection of host tissue. The hostuisis
infected by zoospore (resting spore) which is agirasporangium on germination. They form

prosorus (walled structure). It later on develdps\tesicle and undergo in nuclearision without
cytoplasmic division. It produces sporangial sand develop the zoospo
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Answer 5: (a) Sexual reproduction in pernosporales- sexual reproduction ioogamoustype and
mode of sexual fusion ametangial contacttype. The sex organseaantheridia (male) and oogol
(female). The fungus reproduces sexually by theafrgtowing season of host plant. The sex or¢
develop in the fungal branches present in thedetlerdar spaces of deeper tissues of pith and x
of stem, petioles @hflowers. Externally presence of sex organs iscatdd byh twisting, distortio
and hyhpertrophy of host plant pau

Development of sex organs
The sex organs develop at the tips of irregulamil branches present in the intercellular space

host tissues. Both antheridia and oogonia develapose vicinity of each other. Development of
organs is fundamentally similar in all the genu®efnosporale:

Gametangial contact
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Development of oospore

The male branch develp antheridium and female bratevelop oogonium. Later they mature to
differ in their cytoplasm. There is fertilizationlte formation and nuclear material of both sex rga
fertilize. This stage calledlasmogamy and later on the nucleus divide atatyogamy occurs. The
resultant structur®osporeformed.

Germination of oospore

The oospore differentiated into exospores and grudesand later on develop multinucleated body
which form zoosporangium. This liberate biflagedthtzoospore.
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Answer 5: (b) Gametangial copulation

In this mode of reproduction, the two gametangiefwith each other and lose their identity in
the sexual reproduction. Exampldghizopus, MucorTwo different strain hyphae of fungus
approaches for gametangial copulation. The diftestrain hyphae fornprogametangia. The
two progametangia adhere together by their tipanSbe cytoplasm along with nuclei flows
towards the tips of progmetangia. The tips of progiangia enlarge in size. Finally a transverse
septum is laid down in each progametangium whigfasges terminggametangia from rest of
the branch. The rest of the branch is now calezsbensor.The size of gametangia and suspensor
are almost equal. At this stage the two gametaofy@pposite strains are in close contact with
each other. Each one of them possesses denselylagranultinucleate protoplasm, which
differentiates into single aplanogamete. It is alalledcoenogametadue to presence of a large
number of nuclei. The suspensor has vacuolateglagm with lesser number of nuclei. In most
of the species, the two gametangia of the paiegual in size bu in some cases they are unequal.
Thus they produceygospre,which under go in resting stage.

The diploid nuclei of zygospre divide by meiosigdve enters into resting stage. They give rise to
haploid thallus of fungi.
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Answer 6: Mode of nutrition in fungi

The fungal members lack chlorophyll and exhibiehatrophic mode of nutrition. They either live on
dead decaying organic matter or on living organisintew forms live in symbiotic association with
other plants or as mycorrhiza. Thus, accordingnér tmode of nutrition they are classified into two
broad categories.

1. Saprophytes :the term is derived from greek word sapros mearottgn. It includes all those
fungi which obtain their food from dead decayingamic matter. The saprophytes are further sub
divided into-

(a). Obligate saprophytes it includes fungi which get their food from deagtdying organic matter
and cannot grow on living host, i.e., they are saprophytes. Example, Peziza, Morchella, Agaricus
etc.

(b) Facultative parasites :They are ordinarily saprophytes and grow on dewtddcaying organic
matter, but under certain conditions they may bexparasites. Example, Pythium.

2. Parasite :The term is derived from greek word parasites rimgaeating beside another. A parasite
may be defined as and organism or virus existirgnimtimate association with another living
organism from which it derives an essential pathefmaterials for its existence. Thus these
organisms grow on other living organisms and ohttadéir food from them. The parasites are further
sub divided into-

(a) Obligate parasites:they are the true parasites and restricted onlyitay hot tissues. They fail to
grow on artificial media.

(i) Biotrophs : The parasites which obtain their food from théenlivtissues on which they complete
their life cycles.

(i) Hemibiotrophs : They attack living tissues in the same way agtytts but continue to develop
and sporulate after the tissue is dead.



(iii). Perthotrophs : They Kill the host tissue in advance and therthygit nourishment
saprophytically.

(b) Facultative saprophytes It includes fungi which live as parasite and passt of the life cycle

in association with the living host. However, undertain circumstances they can also grow as
saprophytes.

Sporeare the most common method of asexual reproduittiumgi. The term spore is used for any
small propagative, reproductive or survival unihieh separates from a hypha or a sporogenous cell
and give rise to a new individual. On the basistaicture they can be divided in to many form.

i. Chlamydospre, ii. Basidiospre, iii. Uredospse,Telutospre, v. amerospore, vi. Didymospre, vii.
Phramospre, viii. Dictyospore, ix. Helicospre, lai8ospre.

Structures of spores
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Answer 7: (a) Genetic recombination

(i) Conjugation. Conjugation is the closest analogue in bactergut@ryotic sex.

* The ability to conjugate is conferred by the F plais A plasmid is a small circle of DNA
that replicates independently of the chromosomactdsial cells that contain an F plasmid are
called “F+". Bacteria that don’t have an F plasraid called “F-".

» F+ cells grow special tubes called “sex pilli” fratreir bodies. When an F+ cell bumps into

an F- cell, the sex pilli hold them together, arabpy of the F plasmid is transferred from
the F+ to the F-. Now both cells are F+.

(ii). Transformation. The essence of recombinant DNA technology i®toave DNA from cells,
manipulate it in the test tube, then put it badk iiving cells. In most cases this is done by
transformation.

* Inthe case of E. coli, cells are made “competemtie transformed by treatment with
calcium ions and heat shock. E. coli cells in tuadition readily pick up DNA from their
surroundings and incorporate it into their genomes.

(ii). Transduction.



» Transduction is the process of moving bacterial Dffidn one cell to another using a
bacteriophage.

» Bacteriophage or just “phage” are bacterial virusBisey consist of a small piece of DNA
inside a protein coat. The protein coat bindh&hkacterial surface, then injects the phage
DNA. The phage DNA then takes over the cell’s niaety and replicates many virus
particles.

 Two forms of transduction:

1. generalized: any piece of the bacterial gencamnebe transferred

2. specialized: only specific pieces of the chroomos can be transferred.

(i) 1-) 2. -

Answer 7: (b) Chemosynthetic bacteria

bacteria that synthesize organic compounds, usieggg derived from the oxidation of organic
or inorganic materials without the aid of light.

Examples
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1. Nitrifying bacteria: Nitrifying bacteria are chemoautotrophic or chemolithotrophs
depending on the generBlifrosomonagsNitrosococcus Nitrobacter, Nitrococcu$ bacteria
that grow by consuming inorganic nitrogen compoumndany species of nitrifying bacteria
have complex internal membrane systems that areldbation for key enzymes in
nitrification: ammonia monooxygenase which oxidiz&smmonia to hydroxylamine, and
nitrite oxidoreductase, which oxidizes nitrite ttrate.

[E\ach‘tm “trorng fpert system ) thl"f‘g-i'Lg ’:"LL“}“"C']

2. Sulphur oxidizer: Sulfide may be oxidized to elemental sulfur aeraljcby species of
Thiothrix andBeggiatoa(morphologically conspicuous sulfur oxidizers)daamaerobically
by the purple sulfur bacteria. Both of these groangsprimarily aquatic microbes. In soil, the
predominant microbes involved in the oxidation offide to elemental sulfur belong to the
genusThiobacillus. However, many thiobacilli are aquatic as welpexsally in acidic mine
waters. For the following two "generic" reactiott® first is typical of oxidation of sulfide to
sulfur, and the second of oxidation of sulfide ufate.
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3. Hydrogen bacteria: Hydrogen oxidizing bacteria or sometime&nallgas-bacteria, are
bacteria which oxidize hydrogen. See microbial mefiam (hydrogen oxidation). These
bacteria includélydrogenobacter thermophiluklydrogenovibrio marinusandHelicobacter
pylori. There are both Gram positive and Gram negatiaidas bacteria. Most grow best
under microaerophilic conditions. They do this hesathe hydrogenase enzyme used in
hydrogen oxidation is inhibited by the presenceoxfgen, but oxygen is still needed as a
terminal electron acceptor.
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(c) Prions: A prion is an infectious agent composed of protein inisfatded form. This is the
central idea of the Prion Hypothesis, which remalabated. This would be in contrast to all other
known infectious agents (virus/bacteria/fungus/gigeh which must contain nucleic acids (either
DNA, RNA, or both). The worgrion, coined in 1982 by Stanley B. Prusiner, is derifretn the
wordsprotein andinfection Prions are responsible for the transmissible gibom encephalopathies
in a variety of mammals, including bovine spongifioencephalopathy (BSE, also known as "mad
cow disease") in cattle. In humans, prions causetZfeldt-Jakob Disease (CJD), variant Creutzfeldt-
Jakob Disease (vCJD), Gerstmann—-Straussler—Scheipkdrome, Fatal Familial Insomnia and kuru.
All known prion diseases affect the structure @ bmain or other neural tissue and all are curyentl
untreatable and universally fatal. In 2013, a stuelyealed that 1 in 2,000 people in the United
Kingdom might harbour the infectious prion prottiat causes vCJD.

Prions, like viruses, are not actually alive, althl both can reproduce by hijacking the
functions of living cells.

Prions propagate by transmitting a misfolded protsiate. If a prion enters a healthy
organism, it induces existing, properly folded pio$ to convert into the disease-associated, prion
form; the prion acts as a template to guide thealig of more proteins into prion form. These
newly formed prions can then go on to convert mpreteins themselves; this triggers a chain
reaction that produces large amounts of the pidom f All known prions induce the formation of an
amyloid fold, in which the protein polymerises irdo aggregate consisting of tightly packed beta
sheets. Amyloid aggregates are fibrils, growinghair ends, and replicating when breakage causes
two growing ends to become four growing ends. Theulbation period of prion diseases is
determined by the exponential growth rate assatiath prion replication, which is a balance
between the linear growth and the breakage of agtgs. (Note that the propagation of the prion
depends on the presence of normally folded prateivhich the prion can induce misfolding; animals
which do not express the normal form of the priootgin cannot develop nor transmit the disease.)

This altered structure is extremely stable and mecdates in infected tissue, causing tissue damage
and cell death. This structural stability meang giens are resistant to denaturation by chenaodl
physical agents, making disposal and containmetitesfe particles difficult. Prions come in diffetren
strains, each with a slightly different structuemd most of the time, strains breed true. Prion
replication is nevertheless subject to occasiopahetation and then natural selection just likeeoth
forms of replication.

All known mammalian prion diseases are caused &pthcalled prion protein, PrP. The endogenous,
properly folded, form is denoted Prffor Commonor Cellular) while the disease-linked, misfolded
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form is denoted Pr® (for Scrapie, after one of the diseases first linked to prioasd
neurodegeneration.) The precise structure of tfen is not known, though they can be formed
combining PrP, polyadenylic acid, and lipids inProtein Misfolding Cyclic Ampliication (PMCA)
reaction.

Proteins showing priotype behavior are also found in sofungi, which has been useful in helpi
to understand mammalian priolFungal prionslo not appear to cause disease in their h

o® o
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Answer 8: (a) Cyanophage- A cyanophageis a virus that infectsyanobacter. The name is
constructed from the term phage, for a virus thegdts bacteria, and cyanobacteria for the spe
type of bacteria this virus uses for replicatiorecBuse of the important role of cyanobact

as primary produceis the world oceans, the study of their phage ecolsgymportant toward
understanding globalarbon cyclin. Firsttime isolation of a virus reported by Safferman &fafris

(1963). The virus have been previously named as@higuses, algophages and t-green algal
viruses.

Types of cyanophage

1. Cyanomyovirus: Belongs to Myoviridae, are abundafdund inthe marine water and le
frequent in the fresh wate

2. Cyanopodovirusesalso known as podoviridae have been isolated froth fresh water an
marine water. LPR- is a cyanopodovirus that infects three differgenera of nol
heterocystous filamentouyanobacterial.yngbya, Phormidium and Plecton.

3. CyanostylovirusesThe virus affect Synechococcus also known -1. It has an isometr
head and a rigid tail (140 nn

The other group

1. LPP-which infecLyngbya, Plectonema, Phormidi
2. A, AN, N & NP-which infectAnabaena, Nostoc, Plectonema
3. AS, SM- which infectAnacystis, Synechococt andMicrocystis

Structure of cyanophage
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Answer 8: (b) Viroids

Viroids are infectious RNA molecules that diffeorin viruses in lacking a capsid, Despite this lackm
they have a reasonably stable extracellular forah tifavels from one host cell to another. Viroids a
small, circular, single-stranded RNA molecules tirat the smallest known pathogens. They range in
size from 246 to 399 nucleotides and show a cordidie degree of sequence homology to each other,
suggesting that they have common evolutionary rgaids cause a number of important plant
diseases and can have a severe agricultural impattw well studied viroids include coconut
cadang-cadang viroid (246 nucleotides), citrus ekeg viroid (375 nucleotides), and potato spindle
tuber viroid (359 nucleotides). No viroids are kmothat infect animals or prokaryotes.

Structure and function

The extracellular form of the viroid is naked RN#gre is no protein capsid of any kind. Although
the viroid RNA is a single stranded, covalentlyseld circle, there is so much secondary structate th
it resembles a short double-stranded molecule wlidBed ends. This apparently makes the viroid
sufficiently stable to exist outside the host cBkcause it lacks a capsid, the viroid enters at ell
through a wound, as from insect or other mechawiaedage. Once inside, viroids move from cell to
cell via the plasmodesmata, which are the thimdBaf cytoplasm that link plant cells.
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Answer 8: (c) T4 phage

T4 affect E. coli. It is ds DNA. The head (icosatadcomposed of several protein while tail
composed of 20 different protein hence known asptexwvirus. T4 bacteriphage (family
Myoviridae) serve as example of a virulent ds DN#age. T4 capable only of the lytic cycle, that is
their infection of host always ends with cell lysis

T4 Life cycle(Lytic cycle)

Steps (i) infection of host cell (i) Viral multiplicédn (iii) Maturation of viral particle and release
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() Infection of host cell (a) Landing with the helptafl fibre (b) Attachment (c) Tail contract 24 g
become 12 ring (d) Penetratiand unplugging (gp5 act as lysozyme) (e) DNA ing

i 4 4

©) DNA ma:hm
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Answer 8: (d) regulation of lysis and lysogeny inh Phage

Most genes are clustered according to their funciidth separate groups involved in head,
synthesis, lysogeny, DNA replication and cell Iy

» Theevents leading to either lysogeny or the Iytic eyarves as a model for comp
regulatory process.

» ltinvolves the action of several regulatory protei function as repressor or activator:
both, protein that regulate transcription termimatand antisense RNA molecu

» Theprotein cll is an activator protein that playsivotal role in determining ix will
establish lysogeny or follow a lytic pathv

/ If high level increases early in the infection ====3 Lysogeny cycle

cll
\ If low level increases early in the infection ~ ==== Lyticcycle

» Transcription of the. genomecatalysed by the host celDNA dependent RN/
polymerase, and the cll protein is synthesizedively early in theinfectior.

» If the cll protein levels are high enough, it will iease transcription of ttint gene,
which encodes the enzyme integr

* Integrasecatalyzes the integration of tA genomeinto the host cels chromosome, thus
establish lysogeny.

* The cllprotein also increas transcription of the cl gene. Thagne encodes a regulatc
protein that is often called ttA repressorbecause it represses the transcription ¢
genes (except its ow

* Thisrepression maintains the lysogenic stAs just notedthe cl protein A repressor
allows transcription of its own genThis is because cl function as an activator pro
when it binds to the Prm promoter from which thgehe can beansscribed.

15



