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1) Quantos Daltons tem cada um dos nucleotídeos encontrados em moléculas de DNA?

Dalton é a unidade de massa atômica, sendo que um dalton corresponde a massa de uma molécula de hidrogênio. Os nucleotídeos possuem dois componentes fixos (pentose e fosfato) e um componente variável , a base nitrogenada.

As massas moleculares dos elementos que formam estes componentes são: 1.0079 para hidrogênio, 15.999 para oxigênio, 12.011 para carbono, 14.0067 pra nitrogênio e 30.97 para fósforo.

A pentose do DNA (desoxorribose) possui a seguinte fórmula molecular: C5H10O3  e 118.14 daltons.

O fosfato possui a fórmula molecular: PO4 e 94.97 daltons.

As bases nitrogenadas adenina, guanina, citosina e timina, possuem respectivamente as seguintes fórmulas moleculares: C5H10N5, C5H10N5O, C4H5N3O, C4H6N2O2.

Desta forma os quatro possíveis nucleotídeos do DNA têm as seguintes massas atômicas, conforme a tabela 1 (levando em consideração a perda de uma molécula de água no processo de ligação, ou 18 daltons, aproximadamente):

	Base nitrogenada
	Fórmula da base nitrogenada
	Massa da base nitrogenada
	Massa da Pentose
	Massa do Fosfato
	Total de daltons

	Adenina
	C5H10N5
	135.127
	118.14
	94.97
	330.237

	Guanina
	C5H10N5O
	151.12
	118.14
	94.97
	346.23

	Citosina
	C4H5N3O
	111.30
	118.14
	94.97
	306.41

	Timina
	C4H6N2O2
	126.113
	118.14
	94.97
	321.223


Tabela 1: Número de daltons dos nucleotídeos que compõem o DNA

2) Quantos Daltons tem cada um dos aminoácidos encontrados em moléculas de proteínas? 

Assim como os nucleotídeos, os aminoácidos possuem componentes fixos: COOH, NH2 e o CH, além dos componentes variáveis, os radicais. A massa molecular de cada um dos vinte aminoácidos existentes pode ser observada na tabela 2:

	Aminoácido
	Fórmula
	Daltons

	Isoleucine
	C6H13NO2
	131.1736

	Leucine
	C6H13NO2
	131.1736

	Lysine
	C6H14N2O2
	146.1882

	Methionine
	C5H11NO2S
	149.2124

	Phenylalanine
	C9H11NO2
	165.1900

	Threonine
	C4H9NO3
	119.1197

	Tryptophan
	C11H12N2O2
	204.2262

	Valine
	C5H11NO2
	117.1469

	Arginine
	C6H14N4O2
	174.2017

	Histidine
	C6H9N3O2
	155.1552

	Alanine
	C3H7NO2
	89.0935

	Asparagine
	C4H8N2O3
	132.1184

	Aspartate
	C4H7NO4
	133.1032

	Cysteine
	C3H7NO2S
	121.1590

	Glutamate
	C5H9NO4
	147.1299

	Glutamine
	C5H10N2O3
	146.1451

	Glycine
	C2H5NO2
	75.0669

	Proline
	C5H9NO2
	115.1310

	Serine
	C3H7NO3
	105.0930

	Tyrosine
	C9H11NO3
	181.1894

	Essential Nonessential


Tabela 2: Fórmula e massa molecular (daltons) dos aminoácidos que compõem as proteínas. Fonte: www.webq.org/aminoacids.php

A representação gráfica de cada um desses aminoácidos pode ser observada na figura 1.
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Figura 1: Representação gráfica dos aminoácidos que compõem as proteínas. www.chemie.fu_berlin.de/chemistry/bio/amino_acids_en.html

3) Traduza o seguinte trecho de DNA para proteína: 

ATGATCAAACGCATGGTCACGATCAACGGAGCACCCCGGATGGCAATCACCCGCCCCGACACGACACTGGCAACCTACCTGCGCGAGAGCCTGGGCCTCACCAGTGTGAAGGTGGGCTGCGGGCAAGGTCATTGCGGCAGTTGCAACGTCATCGTCGACGGCAAGCTCGTCCGCTCATGCAGCTACAAGATGAGCCGTCTCACCGAGGGTGCCACCATCACCACGCTCGAGGGCATCGGCACCCCGGACAACCTGCATCCGCTTCAGGTGGCATGGATGGCCCATGGTGCGGCGCAATGCGGCTTCTGTTCGCCGGGGTTCATCGTCTCGGCCAAGGCTCTTATCGACACCAACCCCAAGCCCAGCCGCGACGATGTCCGCGACTGGTTCCAGAAACACCGTAATGCCTGCCGCTGCACCGGTTACAAACCTCTGGTGGACGCCGTCATGGACGCAGCCGCCGTCGTGCGGGGCGAAATGAAGGTGGACGACCTGCTGTACCGCATCCCTGCCGATGGTCGCATCTGGGGCACCAAATACCCCCGCCCGTCCGCCCTCGCCAAGGTTACGGGCACGCTCGACTTCGGGGCCGACCTTGGCATCAAGATGCCGGAGGAGACCTTGCGTTGCGCGCTTGTTCAGGCCGAAGCCTCCCACGCGAAGATACTCGGCATCGACACCAGCGAAGCCGAGAAGATGCCCGGTGTCTTCAAGGTCGTCACGCACAAGGACATCAAGGGCAAGAACCGCATCACCGGCCTTATCACCTTCCCGTCCAACAAGGGCGACGGGTGGGACCGTCCCATCCTCTGCGATGAGAAGGTGTTCCAGTACGGGGACGCCATCGCCATCGTCTGCGCCGACACCGAAGAGCACGCCAAGGCGGCAGCCGCGGCAGTTAAAGTAGACCTTGAAGTACTACCCGCCTACATGAGCGCGCCAGCAGCCATGGCCGACGACGCCATGGAAATCCACCCCGGCACACCCAACGTCTATTTCGAGCAGCACCTCGTCAAGGGCCCGGAAACGAAGCCCATCTTCGACAAGGCGGATGTCGTGGTCGAGGACGACTTCTATGTGGGCCGCCAGCCGCACATGCCCATCGAACCCGACGTGGGCTTCGCCTTCTTCAATGAAGATGGCAAGCTGTGCATCCACTCCAAGTCCATCGGCCTTCACCTGCATCTGTACATGATCGCCCCAGGTCTCGGCATCGAACCCGACAACATCATCATGGTGCAGAACCCCACGGGCGGCACCTTCGGCTACAAGTTCAGCCCCACCATGGAGGCACTCGTCGGTGCTGCGGCCATGGCGACCGGGCGACCGGTGTTCCTCAACTACTCGTGGTACCAGCAACAGACATACACGGGCAAACGCTCGCCCTTCTTCATCAACCTGCGCTATGCGGCCACCCGTGAGGGCAAACTGCTGGCCATGGAAAGCGACTGGTCGGTCGACCACGGCCCGTATTCGGAATTCGGCGACCTGCTCACGCTGCGCGGGGCGCAGTTCATCGGTGCCGGCTACGACATCCCGAGCATACGCGGTCTGGGCCGCACGGTGTGCACCAACCATGCATGGGGGTCGGCCTTCCGCGGCTATGGTTCCCCACAGAGCGAGTTCGCCTCTGAAGTGCTGATGGACGAACTCGCCGAGAAGCTGGGCATCGACCCGCTTGAACTGCGTTACCGCAACGTCTACCGCGAAGGTGCCACCACTCCCACCGGACAGGTCCCCGAAGTCTTGAGCCTGCCCGAGTTGCTGGACACCGCCCGCCCGCGCTACCTTGCCGCCAAGGAGAAGGCCGCGCGTGAATCCACGGCGGAGGTGAAAAAGGGCGTGGGCATCTCGGTGGGCGTATACGGCTGCGGTCTCGACGGGCCGGACACGGCCGAGATCGCCGTCGAACTCAACGAAGATGGCACGGTGACCATCTTCGCCACGTGGCACGACCACGGACAGGGTGCGGACATGGGTACGCTGGGTACCGCCCACGAAGCCCTGCGCCCCCTCGGCATCGCCCCCGAGAACATCAGGCTTGTCCTCAACGATACGGCGGTCTGCCCCAATGCAGGCCCTGCCGGAGGCAGCCGTTCGCAGGTCGTTGTCGGACGCGCCATCAAGGCGGGTTGCGAACTCCTTCTGGGCGGGATGCGGAAAGCCGACGGAACCTTCCGCACCTATGCCGAGATGCGTGATGAGAAGATAGCCACCCGGTACAGCGGCAAGTGGTCCGCCCCTTGCACCGACTGCAACGCAGAGGGTCAGGGCAGCCCCTTCGCCGTGTACATGTACGGCGTGTTCCTTGCCGAGGTCTCGGTGGAACTGGCCACCGGCAAGACCACAGTGGACAAGATGACCCTGGTGGCCGACATCGGCAAGATCGTGAACAGGCTGACTGTCGACGGGCAGTTGTATGGCGGCATCGCGCAGGGCATAGGGCTCGCCCTTTCGGAGGACTTCGAGGACATCAAGAAGCACTCGACCATGCCGGGAGCCGGGTTCCCCTACATCAAGCAGATTCCGGACGAGATCGACCTCGTCTACGTCGAAGTGCCCCGTCCCGAAGGCCCCTTCGGCGCGGGCGGTGTCGGCGAACTGCCACTCACCTGCCCCCATGCGGCCATCATCAACGCCATCCACAACGCCTGCGGGGTGAGGGTGACGCGGCTGCCCGCGCTGCCCGAGAAGGTGCTCGCAGGTCTGCAGGGCAAATGA

O trecho foi submetido blastx (http://www.ncbi.nlm.nih.gov/blast/Blast.cgi), que realizou a tradução do trecho de DNA fornecido. 
A seqüência de aminoácidos gerada foi a seguinte:

         1 mikrmvting aprmaitrpd ttlatylres lgltsvkvgc gqghcgscnv ivdgklvrsc

       61 sykmsrlteg atittlegig tpdnlhplqv awmahgaaqc gfcspgfivs akalidtnpk

      121 psrddvrdwf qkhrnacrct gykplvdavm daaavvrgem kvddllyrip adgriwgtky

      181 prpsalakvt gtldfgadlg ikmpeetlrc alvqaeasha kilgidtsea ekmpgvfkvv

      241 thkdikgknr itglitfpsn kgdgwdrpil cdekvfqygd aiaivcadte ehakaaaaav

      301 kvdlevlpay msapaamadd ameihpgtpn vyfeqhlvkg petkpifdka dvvveddfyv

      361 grqphmpiep dvgfaffned gklcihsksi glhlhlymia pglgiepdni imvqnptggt

      421 fgykfsptme alvgaaamat grpvflnysw yqqqtytgkr spffinlrya atregkllam

      481 esdwsvdhgp ysefgdlltl rgaqfigagy dipsirglgr tvctnhawgs afrgygspqs

      541 efasevlmde laeklgidpl elryrnvyre gattptgqvp evlslpelld tarprylaak

      601 ekaarestae vkkgvgisvg vygcgldgpd taeiavelne dgtvtifatw hdhgqgadmg

      661 tlgtahealr plgiapenir lvlndtavcp nagpaggsrs qvvvgraika gcelllggmr

      721 kadgtfrtya emrdekiatr ysgkwsapct dcnaegqgsp favymygvfl aevsvelatg

      781 kttvdkmtlv adigkivnrl tvdgqlyggi aqgiglalse dfedikkhst mpgagfpyik

      841 qipdeidlvy vevprpegpf gaggvgelpl tcphaaiina ihnacgvrvt rlpalpekvl

      901 aglqgk

