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1.Vitaminsareclassifiedintotwo.Theyarefatsolublevitamins,suchas

vitaminsA,D,EandKandwatersolublevitamins,suchasfolicacidandB

complexes.

BiochemicalsignificanceofVitamins

a.Vitaminsareessentialforgrowth,maintenanceandreproduction.

Howevertheyarenotusedforenergyproduction.

b.Fatsolublevitaminarerequiredfornormalcolourvision,bloodclotting,

boneformationandmaintenanceofmembranestructure.

c.VitaminsAandDactassteroidhormones.

d.Deficiencyoffatsolublevitaminsproducenightblindness,skeletal

deformation,haemorrhagesandhemolysis.

e.Mostofthewatersolublevitaminsfunctionascoenzymesinvolvedin

carbohydrate,lipidandaminoacidmetabolism.

f. Deficiencyofwatersolublevitaminsleadstoberiberi,glossitis,pellagra,

microcyticanemia,megaloblasticanemiaandscurvy

g. Somevitaminanalogsareusedasdrugs.Forexample,folicacidanalogs

areusedasanticanceragentsandantibiotics.

2.WatersolublevitaminssuchasRiboflavinandNiacinactascoenzymesin

mostmetabolicpathways.

Riboflavinisaprecursorofcoenzymesflavinmononucleotideandflavin

adeninedinucleotidewhicharerequiredbyseveraloxidation-reduction

reactionsinmetabolism ofcarbohydrate,protein,lipid,nucleicacidand

electrontransportchain.

Niacinisaprecursorofenzymesnicotinamideadeninedinucleotideand

nicotinamideadeninedinucleotidephosphatewhichareinvolvedinvarious

oxidationandreductionreactionscatalysedbydehydrogenaseinmetabolism.

Theyarethereforeinvolvedinmanymetabolicpathwaysofcarbohydrate,lipid

andprotein.Generally,NAD+linkeddehydrogenasecatalyseoxidation

reductionreactionsinoxidativepathwayssuchascitricacidcycleand

glycolysis.

3.Nucleosidesarecomposedofanitrogenousbaseandapentosesugar.

Nucelotidesarecomposedofanitrogenousbase,apentosesugarand

phosphategroup.Nucleicacidsarepolymersofnucleotidesheldby3’and5’



phosphatebridges.

Theadditionofpentosesugartoabaseproducesanucleoside.Ifthesugaris

ribose,ribonucleosidesareformed.Adenosine,guanosine,cytidineand

uridinearetheribonucleosidesofadenine,guanine,cytosineanduracil

respectively.Ifthesugarisadeoxyribose.Deoxyribosenucleosidesare

produced.

Theterm mononucleotideisusedwhenasinglephosphatemoietyisaddedto

anucleoside.Thisadenosinemonophosphatecontainsadenine+ribose+

phosphate.

Bases Ribonucleoside Ribonucelotide(5’-monophosphate)

Adenine adenosine adenosine5’-monophosphate

Guanine Guanosine guanosine5’-monophosphate

Cytosine cytidine cytidine5’-monophosphate

Uracil uridine Uridine5’-monophosphate

4.Theprimaryeventinvisualcycle,onexposuretolight,istheisomerizationof

11-cis-retinaltoall-transretinal.This

leadstoaconformationalchangein

opsinwhichisresponsibleforthe

generationofnerveimpulse.Theall-

transretinalisimmediatelyisomerized

byretinalisomeraseto11-cisretinal.

Thiscombineswithopsintoregenerate

rhodopsinandcompletethevisualcycle.

Howevertheconversionofall-trans

retinalto11-cisretinalisincomplete.

Therefore,mostoftheall-transretinal

istransportedtheliverandconvertedto

all-transretinolbyalcohol

dehydrogenase.Theall-transretinol

undergoesisomerizationto11-cis

retinolwhichisthenoxidizedto11-cisretinaltoparticipateinthevisualcycle.

5.Anindividualvisiononexposuretobrightlightchangesthecolorofrhodopsin

from redtoyellowbyaprocesscalledbleaching.Bleachingoccursinafew

milisecondsandmanyunstableintermediatesareformedduringtheprocess

Anindividualwhoshiftsfrom abrightlighttoadim light,rhodopsinstoresare

depletedandvisionisimpaired.However,withinafewminutes,knownas

adaptationtime,rhodopsinisresynthesizedandvisionisimproved.

5.VitaminD3alsoknownascholecalciferolisgeneratedintheskinofanimals

whenlightenergyisabsorbedbyaprecursormolecule7-dehydrocholesterol.



Cholecalciferolisfurthermetabolizedwithinthebodytothehormonallyactive

form as1,25-dihydroxycholecalciferol.Thistransformationoccursintwo

steps.

a.Withintheliver:cholecalciferolishydroxylatedto25-

hudroxycholecalciferolbyenzyme25-hydroxylase.

b.Withinthekidney:25-cholecalciferolservesasasubstratefor1-alpha-

hydroxylase,yielding1,25-dihydroxycholecalciferol,thebiologicallyactive

form.

6.Effectsofacidsandalkalisonnucleicacids

InDNA,hydrolysisoccursinacidmedium.Hydrolysisofglycosidicbonds

occursonlyatpHgreaterthan3andcleavingofphosphodiesterbondinto

componentsatpHlessthan2.

ExtremelylowpHdigeststheDNAcompletelyandthisiswhyourstomachpH

islow

DNAinalkalimedium

DNAisnothydrolysedbyalkalipHbecauseitdoesnotcontainthe2’-OHfor

basecatalysedhydrolysismechanism.Thehigherthehydrogenion

concentration,thereisextensivedeprotonationandthisresultsin

denaturationofthedoublestrandedDNA.

RNAinacidmedium

RNAismoreresistanttoacidhydrolysiscomparedtoDNAandrequires

certainextremeconditions.

RNAinalkalimedium canbeeasilyhydrolysedasitcontains2’-OH.The

nucleophilicattackOHon2’-OHandconvertsittonucleophilewhichresultsin

intramoleculardisplacement.Thisresultsincleavageofphosphodiester

bonds.

7.ThedoublehelicalstructureofDNAwasproposedbyJamesWatsonand

FrancisCrickin1953.ThestructureofDNA doublehelixisconjugatedtoa

twistedladder.ThesalientfeaturesofWatson-CrickmodelofDNAare

describedbelow

a.TheDNAisarighthandeddoublehelix.Itconsistoftwo

polydeoxyribonucleptidechainstwistedaroundeachotheronacommon

axis.

b.Thetwostrandsareanti-parallel

c.Thewidthofadoublehelixis2nm

d. Eachturnofthehelixis3.4nm with10pairsofnucleotides.

e.Thetwostrandsareheldtogetherbyhydrogenbondsformedby

complementarybasepairs.TheA-Tpairhas2hydrogenbonds,whiletheG

-Cpairhas3hydrogenbonds.



- Thehydrogenbondsareformedbetweenapurineandapyrimidine

only.

f. ThecomplementarybasepairinginDNAhelixprovesChargaff’srule.The

contentofadenineequalstothatofthymineandguanineandcytosine.

g.Thegeneticinformationresidesononeofthetwostrandsknownas

templatestrands.

8.DifferencesbetweenDNAandRNA

DNA RNA

I. Sugarmoietyis

deoxyribose

Sugarmoietyisribose

II. Thebasespresentare

adenine,thymine,guanine

andcytosine

Thebasespresentare

adenine,uracil,guanineandcytosine.

III. Ithasdoublestranded

molecules

Ithassinglestrandedmolecule

IV. Itisstableandnot

hydrolysedeasilybyalkalis

Itisunstableandhydrolysedeasilyby

alkalis

V. ThelifetimeofDNAis

comparativelyhigh

RNAhasshortlife

VI. NonaturalDNAiscatalytic RNAcanbecatalytic

9.FunctionsofNucleotides

a.TheyactasactivatedprecursorsofDNAandRNA

b.ATP-isacentraltoenergymetabolism

c.GTP-drivesproteinsynthesis

d.CTP-driveslipidsynthesis

e.Theyactasmetabolicregulators.


