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What is population genetics about?

Population genetics

From Wikipedia, the free encyclopedia

Population genetics is a subfield of genetics that deals with genetic differences within and between
populations, and is a part of evolutionary biology. Studies in this branch of biology examine such

phenomena as adaptation, speciation, and population structure.!!
https://en.wikipedia.org/wiki/Population_genetics

Genetic variation data in Knowledge about
population(s) population history

* . * 2 o q
Q5E940 BOVIN ---===-=--==- MPREDRATWRSN YFLK I I@LLDDEPKCFIVEADN VEEK IRMS LRGK - AVV LMGKNFMMRKATRG N--PAL 76
RLAO_HUMAN ----------- MPREDRATWKSN YFLKIIQLLDD¥PKCF IVGADNVGSK IRMS LRGK - AVV LMGKNTMMRKATRG N--PAL 76
RLAO_MOUSE ----------- MPREDRATWKSN YFLKIIQLLDD¥PKCFIVGADNVGSK IRMS LRGK - AVY LMGKNTMMRKATRG N--PAL 76
RLAO_RAT ----------- MPREDRATWKSN YFLKIIQLLDD¥PKCFIVGADNVGSK IRMS LRGK - AVYV LMGKNTMMRKATRG N--PAL 76
RLAO_CHICK ----------- MPREDRATWKSN YFMK T IQLLDD¥PKCFV VGADN VGSK IRMS LRGK - AVV LMGKNTMMR KATRG N--PAL 76
RLAO_RANSY ----------- MPREDRATWKSN YFLK I IQLLDD¥PKCF IVGADNVGSK IRMS LRGK - AVV LMGKNTMMRKAIRG N--SAL 76
Q7ZUG3_BRARE —---------- MPREDRATWKSN YFLKIIQLLDD¥PKCFIVGADNVGSK IRLS LRGK - AVY LMGKNTMMRKATRG N--PAL 76
RLAO_ICTPU --------=-~ MPREDRATWKSN YFLKIIQLLND¥PKCFIVGADNVGSK IRLSLRGK - ATV LMGKNTMMRKATRG N--PAL 76
RLAO_DROME ----------- MVRENKAAWKAQ YFIKVVELFDEFPKCFIVGADNVGSK IRTSLRGL-AVV LMGKNIMMRKAIRG N--PQL 76 . .
RLAO_DICDI ----------- MSEAE- SKRRKLFIEKATKLETT ¥DKMIVAEADFVGS S IRKS IRGI-GAV LMGKK IMIRKVIRDLADSK--PELD 75
e —— e o B W M et g A R 8o §ow 3 Popula’uon size Change natural
RLAO_PLAF8 ----------- MAK LSKQOKKOMYTEKLSSLIQQ¥SKILIVHVDNVGSNQOMAS VRKS LRGK - ART LMGKNTRIRTALRKNLPAV--POIH 76 )
RLAO_SULAC ----- MIGLAVTTTKKIAKWKVDEVAELTEKLKTHKT ITIAN IBGFPADKLHE IRKK LRGK - AD IRKVEKNNLFN TALKNAG - - - - - Eoiix 79 . . . .
RLAO_SULTO ----MRIMAVITQERKIAKWKIEEVKELEQKLREYHT ITIANIEGFPADKLHD IRKKMRGM-AE IKV FGIARKNAG- - - - LD¥S 80
RLAO_SULSO ----MKRLALALKQRKVASWKLEEVKELTBLIKNSNTILIGNLEGFPADKLHE IRKKLRGK - AIKY FK IARKNAG- - - - - IpIf 80 Se I eCt I O n I I I I g rat I O n p O p u | at I O n
RLAO_AERPE MS¥¥SLVGOMYKREKPIPEWKTLMLRELEBLFSKERVVLFADLTGEPHFvVERVRKK LWKK - ¥PMMVAKKR ITLEAMKAAGLE - - - LDDN 86 ’ )
RLAO_ PYRAE -MMLAIGKRRYVRTRQ¥PARKVK IVSEATELLOKY¥PYVFLFDLHGLSSRILHE¥RYRLERY-GVIKIIRPJLFK IAFTKVYGG---IPAE 85 . .
RLAO_METAC ------ MAEERHHT EHIPQWKKDE TENIKEL IQSHKVFGMYEIEGILATKMPK IRRD LKDYV - AVLKVSE RALNQLG-- - -- ETIP 78
RLAO_METMA ------ MAEERHHT EHIPQWKKDE TENTKELIQS VFGMVRIEILATKI IRRDLKDY - AVLKVSR! ﬁ ----- ESIP 78 d IVe rg e n C e ad I I l IXt u re etC
RLAO ARCFU ------ MAAVRES - - -PPEKVRAVEE IKRMISSKPVVAIVSFRNVPA IRRE FRGK - AE IKVVKNELLE RALDALG - - - - - Go¥L 75 J ) -
RLAO_METKA MAVKAKGQPPSGYEPKVAEWKRREVKELK.LMDEIENVGLVDLIGIPAP IRAKLRERDEIIRMEE MR IALEEKLDER--PELE 88
RLAO_METTH ------------- MAHVAEWKKKEVQELHDLIKE¥EVYGIANLADIRA MRQT LRDS - ALIR ISLALEKAGREL--ENYD 74
RLAO_METTL ------- MITAESEHKIAPWKIEEVNKLKELLKNGQIVALVDMMEVEA IRDK IR-GTMPLKMSRNTLIE RATKE VAEE TGNPEFA 82
RLAO_METVA ------- MIDAKSEHKIAPWRIEEVNALKI?LKSANVIALIDMMEVPAV IRDKI&-DQMlixu': IKRAVEEVABE TGNPEFA 82
RLAO_METJA -------- METKVK AHVAPWKIE EVKT LKGL IKSKPVVAIVDMMDVR AR IRDK IR-DKVKLRMSRNTLITRALKEAABE LNNPKLA 81
RLAO PYRAB ------------- MAHVAEWKKKEVEELANLIKS¥PVIALVDYSSMPAYPLSQMRRL IRENGGLLRYSRNTLIE LATKKAAQE LEGKPEL 77
RLAO_PYRHO ----=--======= MAHVAEWKKKEVEELAKLIKS ¥PVIALVDYSSMPAYPLSOMRRL TRENGGLLRVSRNTLIE LATKKAAKE LGKPEL 77
RLAO_PYRFU -------=-==-- MAHVAEWKKKEVEELANLIKS ¥PVVALVDVSSMPAYPLSQMRRL TRENNGLLRVSRNILIE LATKK VAQE LGKPEL 77
RLAO_PYRKO ---------==-- MAHYAEWKKKEVEELANIIKS ¥PVIALVDVAGVPA YPLSKMRDK LR - GKALLRVSE IELAIKRBA'ELGQPEL 76
RLAO HALMA ----- MSAESERKTET IPEWKQE EVDATVEMIES¥ES VGV VNIAGIP MRRDLHGT - AE LRVSE 79
RLAO_HALVO ----- MSESEVRQTEVIPQWKRE EVDELVDF IES¥ES VGV VEVAGIPR SMRRELHGS - AAVRMSRNELVNRALDEVN - - - - - 79
RLAO_HALSA ----- MSAEEQRTTEEVPEWKRQEVAELVDLLET ¥DS VGV VNVTGIP§K MRRGLHGQ- ARLRMSRNTLLVRALEEAG- - - - - 79
RLAO_THEAC ------------= MKEVSQQKKELVNEITIEIKBSRSVAIVD.AGIR IQD IRGK NEGK - INLKV IKK 72
RLAO_THEVO -------====== MRKINPKKKE IVSELAQD ITKSKAVAIVDIKGVR IRAKNRDK - VK IKVVKKELLFKALDS IND- - - -EKLT 72
RLAO_PICTO ----=--======= MTEPAQWKIDFVKNLENE INSRKVAALVS IKGLRNN IRNS TRDK - ARTRVERARLLR LATENJGK - - - -NNIV 72
ruler 1....... 10, .. ... 20, .. ..... 30........ 40........ 50........ 60. ... .... T0. ... BO........ 90

https://en.wikipedia.org/wiki/Multiple_sequence_alignment



A brief introduction to coalescent theory

Hein et al, 2004
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Single locus coalescent

A generative model for genetic variation data!
Step 2: generate mutations given the genealogy

« Step 1: generate the underlying genealogy
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Notes from Graham Coop



Reading history from genealogy/mutation
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Constant size: fewer singleton mutations Exponential growth: more singleton mutations
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Hein et al, 2004




Coalescent with recombination
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msprime documentation

Check the full tutorial at this link: https://tskit.dev/msprime/docs/stable/intro.html



https://tskit.dev/msprime/docs/stable/intro.html
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Demography models




