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1 Cel projektu

Napisanie programu dekoduj¡ego losow¡ ni¢ DNA oraz proste przedstawienie

proesów prowadz¡yh do syntezy biaªek.

2 Teoria roboza

Materiaª genetyzny w postai podwójnej helisy kwasu deoksyrybonukleinowego

(DNA) podlega proesom transkrypji i translaji. Transkrypja polega na

przepisywaniu informaji genetyznej z DNA do mRNA, natomiast proes translaji

jest proesem tªumazenia informaji z � j�zyka� kwasów nukleinowyh na �j�zyk�

aminokwasów buduj¡yh z¡stezk� peptydu lub biaªka.

3 Metoda

Do napisania programuwykorzystalismy funkyjny j�zyk programowania haskell.

Zalet¡ tego jezyka jest ªatwo±¢ w dziaªaniu na listah, o byªo koniezne do kom-

puterowej analizy ªa«uha DNA. W programie nie zostaªy wykorzystane »adne

biblioteki zewn�trzne poza standardow¡ bibliotek¡ IO, która byªa niezb�dna do

pobrania danyh z pliku tekstowego.

4 Wnioski

Program jest w stanie wykona¢ zadanie mu przeznazone. Dla naszego przykªad-

owego pliku zas dziaªania programu jest wystarzaj¡o maªy, jednak dla wi�k-

szej ilo±i danyh powinnien by¢ udoskonalony poprzez optymalizaj� funkji.

5 Kod ¹ródªowy

import System.IO

--Pobieranie lanuha DNA z pliku i synteza bialek

main = do

dna <- readFile "dna.txt"

putStrLn "\n\nDNA:\n"

putStrLn dna

putStrLn "\n\nTranslaja sekwenji DNA na mRNA i grupowanie:\n"

mrna <- return $ kodony (konw_mRNA (init dna))

print mrna

putStrLn "\n\nAntykodony kwasu tRNA:\n"

trna <- return $ kodony (konw2 (init dna))

print trna

putStrLn "\n\nBudowa bialka z odpowiednih aminokwasow:"

aminokwasy <- return $ onatMap (++ " >> ") (amino2 trna)

putStrLn aminokwasy

--Grupowanie kodonow (trojki zasad)

kodony [℄ = [℄

kodony xs = (take 3 xs) : (kodony (drop 3 xs))

--Konwersja na mRNA

konw_mRNA [℄ = [℄

konw_mRNA (x:xs)

| x == 'a' = 'u':konw_mRNA xs
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| x == 't' = 'a':konw_mRNA xs

| x == 'g' = '':konw_mRNA xs

| x == '' = 'g':konw_mRNA xs

| otherwise = x:konw_mRNA xs

--Antykodony tRNA

konw2 [℄ = [℄

konw2 (x:xs)

| x == 't' = 'u':konw2 xs

| otherwise = x:konw2 xs

--Start nowego bialka

amino2 [℄ = [℄

amino2 (x:xs)

| (x == "aug") = "\n\n\nNowe bialko:\n\nSTART":amino xs

| otherwise = "NIEZNANY":amino xs

--Zamiana kodonow na aminokwasy tworzae bialko

amino [℄ = [℄

amino (x:xs)

| (x == "aug") = "metionina":amino xs

| (x == "uaa") || (x == "uag") || (x == "uga") = "STOP":amino2 xs

| (x == "uuu") || (x == "uu") = "fenyloalanina":amino xs

| (x == "uua") || (x == "uug") || (x == "uu") || (x == "u") || (x == "ua") || (x == "ug") = "leuyna":amino xs

| (x == "auu") || (x == "au") || (x == "aua") = "izoleuyna":amino xs

| (x == "guu") || (x == "gu") || (x == "gua") || (x == "gug") = "walina":amino xs

| (x == "uu") || (x == "u") || (x == "ua") || (x == "ug") || (x == "agu") || (x == "ag") = "seryna":amino xs

| (x == "u") || (x == "") || (x == "a") || (x == "g") = "prolina":amino xs

| (x == "au") || (x == "a") || (x == "aa") || (x == "ag") = "treonina":amino xs

| (x == "gu") || (x == "g") || (x == "ga") || (x == "gg") = "alanina":amino xs

| (x == "uau") || (x == "ua") = "tyrozyna":amino xs

| (x == "au") || (x == "a") = "histydyna":amino xs

| (x == "aa") || (x == "ag") = "glutamina":amino xs

| (x == "aau") || (x == "aa") = "asparagina":amino xs

| (x == "aaa") || (x == "aag") = "lizyna":amino xs

| (x == "gau") || (x == "ga") = "asparaginian":amino xs

| (x == "gaa") || (x == "gag") = "glutaminian":amino xs

| (x == "ugu") || (x == "ug") = "ysteina":amino xs

| (x == "ugg") = "tryptofan":amino xs

| (x == "gu") || (x == "g") || (x == "ga") || (x == "gg") || (x == "aga") || (x == "agg") = "arginina":amino xs

| (x == "ggu") || (x == "gg") || (x == "gga") || (x == "ggg") = "gliyna":amino xs

| otherwise = "NIEZNANY":amino xs
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