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Individens egenskaper

* Arvet * Miljon
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Egenskaper man arver

« Grop i hakan « Skraddartumme

« Smilgropar * |natvanda lillfingrar

* Rulla tungan » Hogerhanthet

« Morkt har * Fraknar

 Kiharat hiukset  Hangande oronsnibbar
 V-formad harfaste « Krogig nasa

* Harvirvel medsols * Fylliga lappar

‘.-
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Miljofaktorer

* Naring « Formogenhet
* SOMnN » Miljogifter
 Livserfarenheter e Sjukdomar

« Utbildning « Skador

» Bostadsort « Vard

* Relationer
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Arvsmassa
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Arvsmassan finns i varje cell, i cellkarnan.
Obs! Roda blodkroppar saknar cellkarna!

Celler i lokens rot.

Arvsmassan syns under celldelningen.
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Manniskans arvsmassa ar delad i 46
kromosomer.
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Halften av kromosomerna ar fran mamma, halften fran
pappa. Mammas och pappas kromosomer

bildar 23 kromosompar.
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Varje kromosom innehaller ett stort antal
gener.
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Extra krosomomer eller avsaknad av en
kromosom orsakar syndrom med avvikelser.
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Pa vilket satt ar kromosomuppsattningen annorlunda?

Det finns 3 st av kromosom 21 - Downis syndrom
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Den storsta delen av tiden ar kromosomerna...
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http://www.youtube.com/watch?v=gMYaMQxWMwU
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En kromosom bestar av en
=71 spiralpackad, mycket lang
molekyl, DNA.
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Kromosomerna ar synliga i
borjan av celldelningen som
- typiska X-formationer.
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Kuva: http://upload.wikimedia.org/wikipedia/commons/
7/78/Chromosome-upright.png?uselang=sv
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Cellkarna

Cell
Kromosom

http://upload.wikimedia.org/wikipedia/commons/

thumb/0/02/Chromosome_zh.svg/656px- * .
Chromosome_zh.svg.png?uselang=sv ® Wi
% i .....“

DNA molekyl
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http://upload.wikimedia.org/wikipedia/commons/thumb/0/02/Chromosome_zh.svg/656px-Chromosome_zh.svg.png?uselang=sv

DNA molekyl
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DNA Molekyl med dubbelhelix

1. Tva langa socker-fosfor-strangar

2. Strangarna halls ihop av kvavebaser som
bildar baspar.

Baser finns fyra olika

A = Adenin
C = Cytosin
G = Guanin
T = Tymin
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Baserna kan bilda
endast foljande par:

T och A
GochC

The four DNA bases showing hydrogen bonding between base pairs

THYMINE CYTOSINE
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En gen (ett anlag) bestar
av ca 10 000 baspar.

Ordningen av basparen ar den
genetiska koden.

Ordningen av basparen
bestammer genens funktion.

© Jaana Ohtonen/Manhemsskolan Kalix



En gen ar flera tusen baspar lang del av DNA.

En gen styr tillverkningen av en
protein i cellen.

} Tre baser formar en kod.

Koden motsvarar en viss
aminosyra.

Protein bestar av manga
aminosyror efter varandra.
Aminosyrornas ordning bestams
av den genetiska koden.
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Brostcancergen BRCA2
(ENSG00000139618)

Kromosom 13
10 985 baspar

GTGGCGCGAGCTTCTGAAACTAGGCGGCAGAGGCGGAGCCGCTGTGGCACTGCTGCGC 3
GCGGCGGTGGGTCGCCGCCGGGAGAAGCGTGAGGGGACA ATTTGTG/\CCGGCGCGGT%E‘%‘{%%‘E?%%%?X%?{?SE?}E@ZTI
,5AI§(‘?AACTGCACCTCTGGAGCGG/\C’I"I’ATT'I'A “CAAGCA' GAGGAATATCGTAGGTAAAAATGCC TATTGGATCCAAAGA
GAGGCCAACATTTTTTGAAATTTT 'I'A/\GAC/\CGC‘I'(JC/\/\CAA/\UC/\GATITAGGACCAATAAGTCTTAATTGGTTTGAAGAAC
TTTCFTCAGAAGCTCCACCCT/\TAATTCTGAACCTGCAGAAG/\ATCTU /\ACATAA/\/\/\CAACAATTACGAACCAAACCTA'I' T
A\/}AAC'I 'CCACAAAGGAAACCATCTT ATAATCAGCTGGCTTCAACTCCAAT/\/\TATT('AAAGAGCAAG GGCTGACTCI"GCCGC
TGT ACCAATCTCCTGTAAAAGAATTAGATAA. ATTCAAATTAGACTTAGGAAG GAATGTTCCCAATAGTAGACATAAAAGTCTT
CGCACAGTGAAAAC TAAAATGGATCAAGCAGA TGATGTTTCCTGTCCACT TCTAAATTCTTGTCTTAG TGAAAGTCCTGTTGTT
CTACAATGT ACACATGTAACACCACAAAGAGATAAGTCAG IGGTATGTGGGAGTITGITTCATAC ACCAAAGTTTGTGAAGG
(E'I:CG'I‘CAGACACCAA AACATATTTCTGAAAGTCTAG GAGCTGAGGTGGATCCTGATATGTCTTGGTCA AGTTCTTTAGCTACA
CCACCCACCCTTAGTTCTACTGTGCTCATAG TCAGAAATGAAGAAGCATCTGAAACTGTATTTC "CICATGATACTACTGCTAAT
GTGAAAAGCT A'I"I'I'TTCCAATCATGATGAAAGTCTG/\AGAAAAATGA AGATTTATCGCTTCTGTGACAGACAGTG. AA/{ACA
CA/?A'I CAAAGAG/\/\GCTGCA/\G'I"CATGGATTTGG/\AAAACA'I'CAGG GAATTC'ATTTAAAGTAAAT(\GCTGCAAA(}‘ACCACAT
(l) U(:A‘F\l,‘xc([i'/r\(,}\/\lz()lt\ ?)CQ‘ IA(;;F S/S\Ff\\(r A/SJATGAAG’I ATATGAAAC, AGTTGTAGATACCTCTGAAGAAGATAGTTTTTCATTAT
i AAAA] CAAAAAGT, CTAGCAAGACTAG TTITCCA y iC
AAMAATCT A AAGAACTAGC AA(:QC TAGGAAAAAAATTITCCATGAAGC AAACGC

IAAAAAT MAAA A GAAGTGGAACCAAATGATACTGATCC!
. .I, /\'/\‘/81(11/\(1(,A/\/\I(/\(u‘\/\(i(_(‘ CAAGGAAGTTGTACC Ig(iG'CL(E‘l"(\?
T(JAI\T(I(JT?I( AACTAACCCTTTCAGGTC o ‘CAGATGGAGAA/\ATA('C(‘CTA'!TG(‘ATATTI‘C'[ CATGTGACCA
AAATAT]TL'AGAAAAAGACCTATT/-\GACACAGAGAACAAAAGAAAGA/\AG/\TTTTC'TTACTTC‘AGAGAA'I'TCTTTGCCTAL:GT
GACAAGCCATTAAATGAGGAAACAGTGGTAAATAA GAGATGAAGAGCAGCATCTTGAAT
CTCA GCAGTAAAGCAGGCAA ICTGGAACTTCTCCAG TGS C

11\91AIA CTITCAATGCAAGTTTTTCAGGTCATATG GATCCAAACTTTAAAAA
(y/\/\/\: F( AGCC \ AAATACATACT IATGECCAAATTTAATTG
ATAATGGAAGCTGGCCAGCCACCACCA "ACAGAATTCTGTAG

CTCATACAGACTGCATTCT

(CAGAACTA

A TAATGATTACATGAACAAATGGGCAGG { GG

CCAATTTCAAATCACAGTTTTGG AGGTAGCTTCAGAACAGCTTCAAATA AGGAAA I'CAAGCTCTCTGAi(éATA:STAFfiz}:%(/J\ !
AGAGCAAA/\TGTTC'I"l‘CAAAGATATTGAAGAAC AATATCCTACTAGTTTAGCTTGTGTTGAA. ATTGTAAATACCTTGGCATTA
GATAATCAAAAGAAACTGAGCAAGCC TCAGTCAATTAATACTG l'A'l'CTGCAC/\TTTACAGAG'l'AGTGTAG'ITGTTTCTGAT TG
TAAAAATAGTCATATAACCCCI'CAGATGTTATTTTCCAAGCAGGATITT/\ATTCAAACCA'I'AA'[TTI\/\CACCTAGCC/\AAAGG
CAGAAATTACGAACTT TCTACTATATTAGAAGAATCAG GAAGTCAGTTTGAATTTACTCAGTTTAG AAAACCAAGCTACATAT
TGCAGAAGAGTACATTTGA/\GTGCCTGAAAACCAGATGACTATC'ITAAAGACCACTTCTGAGGA ATGCAGAGATGCTGATCT
TC%TGTCA']‘AATGAATGCCCCATCGA'I'TGGTCAGGTAGACAGCAGCAAGCA/\TT1'GAAGG'l'ACAGTTGAAATTAAACGGAAG
TTTGCTGGCCTGTTGAAAAATGACTGTAACA, AA AGTGC'I’TCTGGTTATTTAACAGATGAAAATGAAGTGGGGTT'I AGGGGCTT
TTATTCTGCTCATGGCACAAAACTGA/\TGTTTC'I'ACTG/\AGCTCTGCAAAAAG CTGTGAAACTGTTTAGTGATATTGAGAATA
TTAGTGAGGAA/\C’TTCTGCAG/\GGTACATCCAA'I'AAGTTTATCTTCAAGTAA ATGTCATGATTCTGTTGTTTCAATGTTTAAGA
'l?AGAAAATCATAATGATAAAACTGTAAGTGAAAAAAATAATAAATGCCAACTG ATATTACAAAATAATATTGAAATGACTAC
T GGCAC’TTTTGTTGAAGAAATTACTGAAAATTACAAGAGAAATACTGAAAATG AAGATAACAAATATACTGCTGCCAGTAGA
AATTCTCATAACTTAGAATTTGATGGCAGTGATTCAAGTAAAAATGATACTGTTFGTA'I‘TCATAAAGATGAAACGGACTTGCT

CTGACATAAGAAAGAACAAAATGGACA'ITCI'AAGTTA'I'G/\GGAAACAGACATAGTT/\/\ACACA TAC i

T‘C;CCAG'I"l'(_iGTACTGG/\AATCAACTAG'I'GACCTTCCAGGG/\CAACCCGAACGTG/\'I'G AAA, AGAIAL:I.\AIA%L/;FS({XCA"I’C\%{}I(‘T?QT?
(l(JGTTTFCATACAGCTAGCGGGAAAA/\/\GTTA/\AA'I TGCAAAGGAATCTTT! GACAAACvTGAAAAA(\CTTTTTGATGAAAAA
G/\GCAAGGTAC'I'AG'I'GAAATC/\CCAGTTTTAGCCATCAATGGGCAAAGACL TAAAGTACAGAGAGGCCTGTAAAGACCTTG
/35A'TTAGCA'l'GTGAGACCATTGAGATCACAGCTGCCCCAAAGTG TAAAGAAATGCAGAATTCTCTCAATAATG, ATAAAA;\bC'I'
TGTTTCTATTGAGACTGTGGTG! CACCT/\AGCTCTTAAG‘I'GATAATTT/\TGTAGACA AACTGAAAATCTCAAAACATCAAAAA
GTATCTTT'!;TGAAAG'I"I‘AAAGTACATGAAAATG‘I'AGAAAAAG/\AACAGCAA/\AAGTCCTGCI\ACTTGT] ACACAAATCAGTC

CCCTTA'ITCAG'I‘CATTGAAAATTC/\GCCTI"AGC'ITT’TTACACAAGT] 'l'AGTAGAAAAACTTCTG'I'GAGTCAGACTTCATTACT
TGAAGCAAAAAAATGGCTTAGAGAAGG AATATTTGATGGTCAACCAGAAAGAATAAATACTGCAGATTATGTAGGAAAT'I‘AT
TTGTATGAAAATAATTCAAACAGTACTATAGCTGAAAATGACAAAAATCA TCTCTCCGAAAA ACAAGATACTTATTTAAGTA

ACAGTAGCATGTCTAACAGCTATTCCTACCATTCTGATGAGGTATATAATGATTCAGGATA TCTCTCAAAAAATAAACTTGAT
'I'C'I'(J'GTATTGAGCCAGTATTGA/\G/\ATGTI'GAAGATCAAAAAAACAC'I'A(}'I"]'TTTCCAAAGTAAT/\TCCAATGTAAAAGATGC
AAATGCATACCCACAAACTGTAAATGAAGATATTTGCGTTGAGGAACTTGTGACTAGCTCTTCACCCTGCAAAAA TAAAAAT
GCAGCCATTAAATTGTCCATATCTAATAGTAATAATTTTGAGGTAGGGCCACCTG CATTTAGGATAGCCAGTGGTAAAATCGT
TTGTGTTTCACATGAAACAATTAAAAAAGTGAAAGACATATTTACAGACAGTTTCAGTAAAGTAATTAAGGAAAACAACGAG
AATAAATCAAAAATTTGCCAAACGAAAATTATGGCAGGTTGTTACGAGGCATTGGATG ATTCAGAGGATATTCTTCATAACTC
TCTAGATAATGATG AATGTAGCACGCATTCACATAAGGTTTTTGCTGACATTCAGAGTGAAGAAATTTTACAACAAACCAAAA
TATGTCTGGATTGGAGAAAGTTTCTAAAATATCACCTTGTGATGTTAGTTTGGAA. ACTTCAGATATATGTAAATGTAGTATAG
GGAAGCT'!’CATAAGTCAGTCTCATCTGCAAATACTTGTGGGATTTFTAGCACAGCAAOTGGAAAATCTGTCCAGGTATCAGAT
GCTTCATTACAAAACGCAAGACAAGTGTTTTCTGAAATAGAAGATAGTACCAAGCAAGTCTTTTCCAAAGTATTGTTTAAAAG
TAACGAACATTCAGACCAGCTCACAAGAGAAGAAAATAC’TGCTATACGTACTCCAGAACATTI"AATATCCCAAAAAGGC’TTT
TCATATAATGTGGTAAATTCATCTGCTTTCTCTGGATTTAGTACAGCAAGTGGAAAGCA. AGTTTCCATTTTAGAAAGTTCCTTA
CACAAAGTTAAGGGAGTGTTAGAGGAATTTGATTTAATCAG/\ACTGAG(‘,ATAG'I'CTTCACTATTCACCTACGTCTAGACA AAA
TGTATCAAAAATACTTCCTCGTGTTGATAAGAGAAACCCAGAGCACTGTGTAAACTCAGAAATGGAAAAAACCTGCAGTAAA
GAATTTAAATTATCAAATAACTTAAATGTTGAAGGTGGT CAGAAAATAATCACTCTATTAAAGTTTCTCCATATCTCTCT
CAATTTCAACAAGACAAACAACAGTTGGTATTAGGAACCAAAGTGTCACTTGTTGAGAACATTCATGTTTTG GGAAAAGAAC
AGGCTTCACCTAAAAACGTAAAAATGGAAATTGGTAAAACTGAAACTTTTTCTGATGTTCCTGTG AAAACAAATATAGAAGTT
TGTTCTACTTACTCCAAAGATTCAGAAAACTACTTTGAA. AGCAGTAGAAATTGCTAAAGCTTTTATGGAAGATGATGA
ACTGACAGATTCTAAACTGCCAAGTCATGCCACACATTC TACATGTCCCGAAAATGAGGAAATGGTTTTGTCAAATT
CAAGAATTGGAAAAAGAAGAGGAGAGCCCCTTATCTTAGTGGGAGAA CAATCAAAAGAAACTTATTAAATGAATTTGA
CAGGATAATAGAAAATCAAGAAAAATCCETAAAGGCTTCAAAAAGCACTCCAGAT GGCACAATAAAAGATCGAAGATTGTTT
ATGCATCATGTTTCTTTAGAGCCGATTACCTGTGTACCCTTTCGCACAACTAAGGAACGTCAAGAGATACAGAATCCAAAT
TACCGCACCTGGTCAAGAATTTCTGTCTAAATCTCATTTGTATGAACATCTGACTTTGGAAAAATCTTCAAGCA/ TAGCAGT
TTCAGGACATCCATTTTATCAAGTTTCTGCTACAAGAAATGAAAAAATGAGACACTTGATTACT ACAGGCAGACCAACCAAA
GTCTTTGTTCCACCTTTTAAAACTAAATCACATTTTCACAGAGTTGAACAGTGTGTTAGGAATATTAACT IGAGGAAAACAG
ACAAAAGCAAAACATTGATGGACATGG SIATGATAGTAAAAATAAGATTAATGACAATGAGATTCATCAGTTTAACAAA
AACAACTCCAATCAAGCAGTAGCTGT CACAAAGTGTGAAGAAGAACCT T TAGATTTAATTACAAGTCTTCAGAATGC
CAG AGATATACAGGATATGCGAATTAAGAAGAAACAAAGGC/\ACGCGTCTTTCCACAGCCAGGCAGTCTGTATCTTGCAAAA
ACATCCACTCTGCCTCGAATCTCTCTGAAAGCAGCAGTAGGAGGCCAAGTTCCCTCTGCGTGTTCTCATAAACAGCTGTATAC
GTATGGCGTTTCTAAACATTGCATAA. AAATTAACAGCAAAAATGCAGAGTCTTTTCAGTTTCACACTGAAGATTATTTTGGTA
AGGAAAGTTTATGGACTGGAAAAGGAATACAGTTGGCTGATGGTGG ATGGCTCATACCCTCCAATGATGGAAAGGCTGGAAA
AGAAGAATTTTATAGGGCTCTGTGTGACACTCCAGGTGTGGATCCAAAGCTTATTTCTAGAAT TTGGGTTTATAATCACTATA
GATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTGCTAATAGATGCCTAAGCCCAGAAAGGGT
GCTTCTTCAACTAAAATACAGATATGATAC ATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATAATGGAAAGGGA
TGACACAGCTGCAAAAACACTTGTTCTCTG CTGACATAATTTCATTGAGCGCAAATATATCTGAAACTTCTAGCAATA
AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGT TAGATCCT
CCCCTCTTAGCTGTCTTAAAGAATGGCAGACTGACAGTTGGTCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCC
TGATGCCTGTACACCTCTTGAAGCCCCAGAATCTCTTATGTTAAAG ATTTCTGCTAACAGTACTCGGCCTGCTCGCTGGTATAC
CAAACTTG GATTCTTTCCTGACCCTAGACCTTTTCCTCTGCCCTTATCATCGCTTTTCAGTGATGGAGGAAATGTTGGTTGTGTT
GATGTAATTATTCAAAGAGCATACCCTATACAGTGGATGGAGAAGACATCATCTGGATTATACATAT T ICGCAAT GAAAGAG
AGGAAGAAAAGGAAGCAGCAAAATATGTGGAGGCCCAACAAAAGAGACTAGAAGCCTTATTCACTAAAATTCAGGAGGAAT
TTGAAGAACATGAAGAAAACACAACAAAACCATATTTACCATCACGTGCACTAACAAG ACAGCAAGTTCGTGCTTTGCAAGA
TGGTGCAGAGCTTTATGAAGCAGTGAAGAATGCAGCAGACCCAGCTTACCTTG/\GGGTTATTT('AGTGAAGAGCAGTTAAGA
GCCTTGAATAATCACAGGCAAATGTTGAATGATAAGAAACAAGCTCAGATCCAGTTGGAAAT TAGGAAGGCCATGGAATCTG
CTGAACAAAAGGAACAAGGTTTATCAAGGGATGTCACAACCGTGTGGAAGTTGCGTATTGTAAGCTA ITCAAAAAAAGAAAA
AGATTCAGTTATACTGAGTATTTGGCGTCCATCATCAG. ATTTATATTCTCTGTTAACAGAAGGAAAGAGATACAGAATTTATC
ATCTTGCAACTTCAAAATCTAAAAGTAAATCTGAAAGAGCTAACATACAGTTAGCAG CGACAAAAAAAACTCAGTATCAACA
ACTACCGGTTTCAGATGAAATTTTATITCAGATTTACCAGCCACGGGAGCCCCTTCACTTCAGCAAATTTTTAGATCCAGACTT
TCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGG ACTTGCCCCTTTCGTCTATTT
GTCAGACGAATGTTACAATTTACTGGCAATAAAGTTTTGGATAGACCTTAATGAGG ACATTATTAAGCCTCATATGTTAATTG
CTGCAAGCAACCTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATTTGCT GGAGATTTTTCTGTGTTTTCTGCTA
GTCCAAAAGAGGGCCACTTTCAAGAGACATTCAACAAAATGAAAAATACTGTTGAGAATATTGACATACTITGCAATGAAGC
AGAAAACAAGCTTATGCATATACTGCATGCAAATGATCCCAAGTGGTCCACCCCAACTAAAG ACTGTACTTCAGGGCCGTAC
ACTGCTCAAATCATICCTGGTACAGGAAACAAGCTTCTGATGTCTTCTCCTAATTGTGAGATATATTATCAAAGTCCTTTATCA
CTTTGTATGGCCAAAAGGAAGTCTGTTTCCACACCTGTCTCAGCCCAGATGACTTCAAAGTCTGTAAAGGGGAG AAAGAGATT
GATGACCAAAAGAACTGCAAAAAGAGAAGAGCCTTGGATTTCTTGAGTAGACTGCCTTTACCTCCACCTGTTAGTCCCATTTG
TACATTTGTTTCTCCGGCTGCACAGAAGGCATTTCAGCCACCAAGGAGTTGTGGCACCAAATACG. AAACACCCATAAAGAAA
AAAGAACTGAATTC TCCTCAGATGACTCCATTTAAAAAATTCAATGAAATTTCTCTTTTGGAAAGTAATTCAATAGCTGACGA
AGAACTTGCATTGATAAATACCCAAGCTCTTTTGTCTGGTTCAACAGGAGAAAAACAATTTATATCTGTCAGTGAATCCACTA
GGACTGCTCCCACCAGTTCAGAAGATTATCTCAGACTGAAACGACGTTGTACTACATCTCTGATCAAAGAACAGGAGAGTTCC
CAGGCCAGTACGGAAGAATGTGAGAAAAATAAGCAGGACACAATTACAACTAAAAAATATATCTA. AGCATTTGCAAAGGCG
ACAATAAATTATTGACG CTTAACCTTTCCAGTTTATAAGACTGGAATATAATTTCAAACCACACATTAGTACTTATGTTGCACA
ATGAGAAAAGAAATTAGTTTCAAATTTACCTCAGCGTTTGTGTATCGGGCAAAAATCGTTTTGCCCGATTCCGTATTGGTATA
CTTTTGCTTCAGTTGCATATCTTAAAACTAAATGTAATTTATTAACTAATCAAGAAAAACATCTTTGGCTGAGC CGGTGGCTC
ATGCCTGTAATCCCAACACTTTGAGAAGCTGAGGTGGGAGGAGTGCTTGAGGCCAGGAGTTCAAGACCAGCCTGGGCAACAT
AGGGAGACCCCCATCTTTACAAAGAAAAAAAAAAGGGGAAAAGAAAATCT TTAAATCTTTGGATTTGATCACTACAAGTAT
TATTTTACAATCAACAAAATGGTCATCCAAACTCAAACTTGAGAAAATATCTTGCTTTCAAATTGGCACTG
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Fardig protein. Packas och skickas ut fran cellen.

\ ’ﬁ“""‘ #?4“"

« 08 ¢ ®
Koden ”avlases” i cellplasman och aminosyrorna kedjas fast
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Repetition!

En kromosom bestar av en lang bit av dubbla
strangar av DNA

En gen ar en del av DNA.

En gen ar en recept pa tillverkning av en
protein.
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Antal gener varierar mellan arter
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Human I'hale cress Nematode worm Fruit fly Yeast Tuberculosis microbe
31 000 26 000 18 000 13 000 6000 4000

© Jaana Ohtonen/Manhemsskolan Kalix



