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AA: D=p?. Aa: H=2pg. aa: R=0?

AA Aa aa

AA x AA p* 1 0 0
AA x Aa 4p3q 0.5 0.5 0
AA x aa 2p%g? O 1 0
Aa x Aa 4p%g* 0.25 0.5 0.5
Aa x aa 2pq?3 0 0.5 0.5
aa X aa q* 0 0 1

=i 1 D2 2pQ g2
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AA: D, Aa: H, aa: R; A: p=D+0.5H, a: g=0.5H+R

D FﬁEli&ﬁﬁM
Aa

AA x AA 0 0
AA x Aa 2DH 0.5 0.5 0
AA x aa 2DR O 1 0
Aa x Aa H?2 0.25 0.5 0.5
Aa x aa 2HR O 0.5 0.5
aa x aa R2 0 0 1

&it 1 (D+0.5H)2 (D+0.5H)(0.5H+R) (0.5H+R)?



Hardy-Weinberg3¥&E &

= In a large random-mating population with
no selection, mutation, or migration, the
gene frequencies and the genotype
frequencies are constant from generation
to generation; and furthermore, there is a
simple relationship between the gene
frequencies and the genotype frequencies
(Falconer’s text book, Page 5)

« XN EEERHHardyF1WeinbergfE19084F

BT &ZENEY, BrLA—ARFRAHardy-
. WeinbergE#E &




Hardy-Weinberg & E £

= The population with constant gene
frequencies and the genotype frequencies
Is said to be in HWE

= HWE can be achieved in one generation
of random mating

= FIAHWER &
= In a large random-mating population

= With no selection, mutation, or migration
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H 20(1—-q) 2q

D+H [(1 q)° +2q(1—-q)] 1+q
« ZHqfR/\ET,
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Hardy-WeinbergEE#EZMNERLS

Observed — Expected)?
Zz _ Z ( XP )

~ x°(df)

Expected
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HABSEATATRIKR S AR ME BE

We want to test if the population in HW equilibrium:
If (M, N)=(p, q), then (MM, MN, NN)=(p?, 2pq, g°)

Genotype Total

SEIN[USEIPASE N;=233 N,=385 N3;=129 mE\EF¢ ¥

Predicted by| 242.70| 366.18 | 138.38 47
HWE

* (p,q)=(0.57,0.43)
« (p? 2pq, %) = (0.3249, 0.4902, 0.1849)

e v2=1.96 (df=1, P=0.16), i.e. the
population Is In HW equilibrium




FIBRZSF1FEHLZEC2ZF MY,
EtbF2R— 1P HWERE &
F185{&/, AA: D=0; Aa: H=1;aa: R=0; p=g=0.5

Male parents |Female parents
AA, D=0 Aa, H=0 aa, R=0
0

0
0

: F2£$17-|SEJ
= AA: D=0.25=0.52;
= Aa: H=0.5=2X0.5X0.5;
» aa: R=025=0.52.
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An example on ABO blood type

when we don’t have the expected frequencies

Type |A B AB O Total
A\ 2162 738 228 2876 6004

= H,: this is a randomly mated population,
l.e. the population is in HW equilibrium.

= Need to estimate p(A), p(B), p(O) first.

= By HWE, we mean:

= P(AA)=p(A)?, p(AO)=2*p(A)*P(O)
= p(BB)=p(A)?, p(BO)=2*p(B)*P(O)
= p(AB)=2*p(A)*P(B)

o D(OO):p(O)2
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Hardy-Weinberg3#EHiEEEHT
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D; = p(A;B;)—p(A;)p(B;)



E A LR EE (D)

Gene, frequency A, Pa |As da |By, Pg [By, dg
Gamete (haplotype)

Frequency, equilibrium p,pg JaPe  dals

Frequency, actual

Difference from +D
equilibrium

o ZEEINFE: p=u+s; g,=t+V; pg=u+t; gg=S+V.

= XTFAB KR, p(AB1)-p(A;) p(B;)=u-
(u+s)(u+t)=u(l-u-s-t)-st=uv-st
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EES AN RHIE E (D)

Gene, frequency AL Pa |AS5 0y By Pg [Bo Og
Gamete (haplotype) A;B; A,B;

Frequency, equilibrium p,pg JaPs  dads
Frequency, actual

Difference from +D
equilibrium
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F2RE AR R ESIAS L1

A,A,B,B,X A,A,B,B,

Gamete (haplotype) (A,.B; [|AB, [AB; |AB,
Frequency 0.5(1-r) 0.5r 0.5r 0.5(1-r)

=[A-NF -G’ =3@1-2r)

m ”—'r:OHTJL, D

=0.25

max
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P4 3Z B IE P R EE SIS T

Gene, frequency AL Pa |A5 da By, P | By Og
Gamete (haplotype) A;B;, AB, AB;

Frequency, equilibrium p,pg  PaO0s  daPs  QaQs
Frequency, actual u S t Y

« ECFA B, A%, ERAMMEELFABHIRRE
» HERERIA B,/AB, (x=15(2) S &EEH4E, Sz Au(l-
r
» AEREZARA BJ/AB, (x=18k2) KEFH=5%, SR Appg!

= AL, D;=[u(1-r) +paPgrl-PaPs=[U-PAPg](1-1)=Dy(1-r)
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Two loci A and B In fruit fly, 17.8kb
apart on one chromosome

Haplotype | Obs. Obs. Exp. Exp.

A B |samples| Freqguency | Frequency | samples
+ + 4 0.085 0.06 2.8
+ 4 0.085 0.11 5.2

- + 13 0.277 0.30 14.1
- 26 0.533 0.53 24.9

= D=0.023, Chi-square=0.93, df=1, P>0.5
= LD Is not significant




EHARLE T L DRYSS

= AEBRRPBENZEC AR S B2 FHA FE

o BERIFNEER2 AREHIAZECEE (R, AL AFIBIH
MiRfE

o EMEE—FRBEEL, Z—FRBER2




ﬁﬂi 1"]5(']' B¢ A(Ben;frqul)Jenql/3
1 2 1 2
L DRV Bkl | 07| 03|07 03
B2 0.3 0.7 |0.3| 0.7
1:1;BE84k | 05|05 |05| 05

X Haplotype frequency 5

A,B, | AB, | A,B; | A,B,

k1 0.49|0.21|0.21|0.09| O
k2 0.09(0.21 021|049 | O
SESEHMASCERITZE | 0.29 | 0.21 | 0.21 | 0.29 i
BB AEEMRE | 0.25]0.25|0.25|025 ]|
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