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ʇʣʘʥʜʦʢʣʘʜʘ

Å ͙̏ͨͫͭ͊͘ ͍ ͙͊ͫͫ͟͡;͔͚͎͔͔͙͔ͫͦͤͭ͟͟

Å ˻͔͔͔͙͔ͨͪ͒ͤ͡Ή͙͙ͨͫͭ͊͊͘ ͨͪ ͙͔ͣͪ·
Å ˴͙͊ͫͫ͡;͔͙͔͔͙ͫͣͦ͒͟͡Ή͙ͨͫͭ͊͊͘

Å ͙̏ͨͫͭ͊͘ ͍ ͙͙ͫͭ͊ͭͫͭ;͔͚͎͔͔͙͔ͫͦͤͭ͟͟

Å ˹͔͔͊ͫ͒ͯͣͦͫͭ͡Έ
Å ˽͙͎͔ͦͤͤ͊͡Ύ͙͙͍͊͒͒ͭͤ͊Ύ͔ͣͦ͒͡Έ
Å ˽͙͎͔ͦͤͤ͊͡Ύ͔ͣͦ͒͡Έ͍͙͔͚͍͙ͫͦ͊ͣͦ͒ͫͭ͘Ύ͙ͣ
Å ˴͍͙ͭͦ ͍͙ͤͦ͊ͭ ;͔ͭͦ͒ ͊ͭ͡Έ?



ʕʧʠʩʪʘʟ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʝ

ʕʧʠʩʪʘʟïʬʝʥʦʤʝʥ, ʧʨʠʢʦʪʦʨʦʤʵʬʬʝʢʪʛʝʥʘʥʘ

ʧʨʠʟʥʘʢʧʦʜʘʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʜʨʫʛʦʛʦ ʛʝʥʘ

ʇʦʜɻʧʠʩʪʘʟʦʤʧʦʥʠʤʘʝʪʩʷʦʪʢʣʦʥʝʥʠʡʦʪ

ʥʝʟʘʚʠʩʠʤʦʩʪʠʵʬʬʝʢʪʦʚʛʝʥʝʪʠʯʝʩʢʠʭʣʦʢʫʩʦʚʥʘ

ʧʨʠʟʥʘʢ.



ʕʧʠʩʪʘʟ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʝ

ʊʠʧʛrʨʝʙʥʫ̫ ʢʫʨ

A ïʨʦʟʦʚʠʜʥʳʡ(A_bb)

B ïʧʨʦʩʪʦʡ(aabb)

C ïʛʦʨʦʭʦʚʠʜʥʳʡ(aaB_)

D ïʦʨʝʭʦʚʠʜʥʳʡ(A_B_)



ʕʧʠʩʪʘʟ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʝ

˻ͪ͊ͫ͟ ΄͔͙ͪͫͭ ͯ ͍͊͋ͪ͊͒ͦͪͦ͡



ʕʧʠʩʪʘʟ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʝ

˿͙͔ͫͭͣ͊ ABO ͎ ͪͯͨͨ· ͍͙ͪͦ͟ ͯ ;͔͍͔ͦ͊͟͡



ʕʧʠʩʪʘʟ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʝ



ʕʧʠʩʪʘʟ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʝ

P = G + E

VP = VG + VE

VP = VA + VD + VI + VE

h2 = VA / VP

H2 = (VA + VD + VI) / VP

R = h2 x S



ʥ̏˰̍̄̂ɯ˰̠̔̔̑̄˰̠̄̅
Genotype AA Genotype AG,GG

(Lars wǀƴƴŜƎňǊŘ)

http://users.du.se/~lrn/DUweb/


Genotype AA Genotype AG,GG

AA            AG GG
Genotype

(Lars wǀƴƴŜƎňǊŘ)

ʥ̏˰̍̄̂ɯ˰̠̔̔̑̄˰̠̄̅

http://users.du.se/~lrn/DUweb/


Genotype AA Genotype AG,GG

AA            AG GG
Genotype

beta = 1
p.value= 3E-5

ʥ̏˰̍̄̂ɯ˰̠̔̔̑̄˰̠̄̅

(Lars wǀƴƴŜƎňǊŘ)

http://users.du.se/~lrn/DUweb/


˄̑̍̏̑˴˸̧̏̑̎̏̅ɯ˰̏˰̍̄̂ɯ˰̠̔̔̑̄˰̠̄̅



˄̑̄̔̈ɯ˳̂˰̄̎̑˷˸̖̅̔˳̄̅ɯ˴˸̏̑˳

¸Ғ˃ Ҍ ʲggҌ ʲFF+ ̡ gF* g*F
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˻˹˽

Runtime

GxG рωмл11 57 ͒ ͔͚ͤ

GxGxG мΣссωмл17 5 300 ͡ ͔ͭ

GxGxGxG пΣмсωмл27 13 ͣ ͙͙͍͊ͪ͒ͦ͡͡ 
͔ͭ͡



˄̑̄̔̈ɯ˳̂˰̄̎̑˷˸̖̅̔˳̄̅ɯ˴˸̏̑˳



˄̑̄̔̈ɯ˳̂˰̄̎̑˷˸̖̅̔˳̄̅ɯ˴˸̏̑˳



ˀ˸̖̑˷̧ɯ̒̓˸̨̝̖̄̍̓˰̠̄̄˷˰̧̞̏̏
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˿͔͙͔ͯ͗ͤ ͙ͦ͋͊ͫͭ͡ 
͔͔ͨͪ͋ͦͪ͊





ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭΥ

Å˨͡Ύ ͔ͣͦ͒͡Έͤ·ͻ ͎͙͍ͦͪ͊ͤͣͦ͘Υ
Åˤ͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͎͔͍ͤͦ ͤ͊ͻͦ͒ΎͭͫΎ ͙ ͍͙͍ͦͫͨͪͦͦ͒͘ΎͭͫΎΦ
Å˽͙͙ͪͤ͊͘͟ ͔͋͘ ͍͔͙͒͊ͤ͡Ύ ͦͭ͋ͦͪ͊

Å˨͡Ύ ;͔͍͔ͦ͊͟͡Υ

Å˹͔͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͣͦ΅ͤͦͫͭΈ ͔͍ͣͭͦ͒ͦ ͙ͨͦͫ͊͟ ͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘ 
͎͔͍ͤͦ

Å˹͔͍ͯ͊͡Ύ ͍͙͍͙ͦͫͨͪͦͦ͒ͣͦͫͭ͘ΈΌ  ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ 




