Vidocu.com - Chia sé tai liéu hoc tap mién phi

I. Cac khai niém co ban
1. Quan thé (Population)

Quan thé la mot tap hgp cac cé thé cung loai, cung sinh séng trong mot khodng
khong gian xac dinh, vao mot thoi diém nhat dinh, c6 khd nang giao phodi vdi
nhau dé sinh ra con céi hitu thu.

e Vidu 1: Tap hgp cac cay thong trong moét ring thong & Da Lat.

e Vi du 2: Dan cé chép trong mét cai ao.

2. Vén gen cua quan thé (Gene pool)

Von gen la toan bd céc alen cla tat ca céc gen trong quan thé tai moét thoi diém
xac dinh. Von gen dugc thé hién gqua tan sé alen va tan s6 ki€u gen cla quan
thé.

3. Tan s6 alen va tan so6 kiéu gen

a. Tan sé kiéu gen

La ti 1& sO cé thé cé ki€u gen dé trén tong sb ca thé trong quan thé.

Cong thic: Tan soé ki€u gen XY = So ca thé cé kiéu gen XY / Tong so ca

thé trong quan thé

e Vi du: MOt quan thé cé 1000 cé thé, trong dé cé 600 ca thé ki€u gen AA, 300
ca thé ki€u gen Aa va 100 cé thé kiéu gen aa.

o Tan so ki€u gen AA = 600/1000 = 0.6
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o Tan so kiéu gen Aa = 300/1000 = 0.3
o Tan so ki€éu gen aa = 100/1000 = 0.1

Vay cau trac di truyén cta quan thé la: 0.6 AA: 0.3 Aa: 0.1 aa.

b. Tan sé alen (Tan sé tuong déi cua alen)
La ti I1& so lugng alen do trén téng s6 alen clda gen dé trong quan thé.

Xét moét gen cé 2 alen Ava a. Goiplatansé alen A, glatanséalena. (p+q =

1)

Céng thuc téng quat: p(A) = (2 x S6 ca thé AA + S6 cd thé Aa) / (2 x
Tong so ca thé)

Cong thuc khi biét tan sé ki€u gen (d AA: h Aa: raa): p(A) =d + h/2;

q(a) =r + h/2

e Vidu 1: T&r vi du trén (600 AA, 300 Aa, 100 aa; tong 1000 ca thé).

o Tan sb alen A (p) = (2 * 600 + 300) / (2 * 1000) = 1500 /2000 = 0.75
o Tan sb alen a (q) = (2 * 100 + 300) / (2 * 1000) = 500 / 2000 = 0.25

o Kiémtra: p + q=0.75 + 0.25 = 1.

e Vi du2: Quan thé cé cau trac di truyén 0.5 AA: 0.2 Aa : 0.3 aa.

o Tan s6 alen A (p) = 0.5 + 0.2/2 = 0.6
o Tansdo alena(gq) = 0.3+ 0.2/2=0.4

o Kiémtra:p+q=0.6+0.4=1.
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Il. Cau truc di truyén cta quan thé tu phoi (va giao phdoi
gan)
Tu phoi va giao phoi gan lam thay déi cdu trdc di truyén cta quan thé theo
hudng tang dan tan so ki€u gen dong hgp va gidm dan tan so ki€u gen di hgp.
Cau truc di truyén qua cac thé hé tu phoi

Gia sir quan thé ban dau (P) cé ti |é ki€u gen la: d AA: h Aa : r aa.

Qua n thé hé tu thu phan, cau tric di truyén & thé hé Fn la:

e Tan so ki€u gen di hop (Aa): h' = h * (1/2)"

e Tan sé kiéu gen dong hop trdi (AA): d' =d + [h - h* (1/2)"]/ 2

e Tan sé kiéu gen dong hop lan (aa): r' =r+ [h- h * (1/2)"1/ 2

Luu y: Tu phoi chi lam thay déi tan sé ki€u gen, khong lam thay déi tan so alen
cla quan thé.

e Vi du 1: M6t quan thé thuc vat ban dau 100% la cay cé ki€u gen Aa. Sau 3
thé hé tu thu phan, cau tric di truyén clda quan thé sé nhu thé nao?

o P: 100% Aa (h=1, d=0, r=0)

o Sau.3 thé hé (n=3):

o Tansd Aa =1 * (1/2)3 =1/8

o Tans6 AA=0+[1-(1/8)]1/2 =(7/8)/2 =7/16
oTansbaa=0+[1-(1/8)]1/2=17/16

o Cau trdc F3: 7/16 AA : 1/8 Aa : 7/16 aa.
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e Vi du 2: Quan thé ban dau c6 cau trdc 0.2 AA: 0.6 Aa : 0.2 aa. Sau 2 thé hé
tu phoi, cau trdc quan thé la gi?

o P: h=0.6, d=0.2, r=0.2

o Sau 2 thé hé (n=2):

o Tansd6 Aa = 0.6 *(1/2)2=0.6 *1/4 = 0.15
o Tans6 AA=0.2 +[0.6-0.15]1/2 = 0.2 + 0.45/2 = 0.2 + 0.225 = 0.425
oTansbaa=0.2 +[0.6-0.15]/2 =0.2 + 0.225 = 0.425

o Cau trdc F2: 0.425 AA : 0.15 Aa : 0.425 aa.

I1Il. Cau truc di truyén cua quan thé ngau phoi (Pinh luat
Hacdi - Vanbec)

Ngau ph6i la hién tuogng cac ca thé trong quan thé lua chon ban tinh dé giao

ph6i mot cach hoan toan ngau nhién.
1. NG6i dung dinh luat Hacdi - Vanbec

Trong moét quan thé 16n, ngau phdi, néu khéng cé cac yéu té lam thay déi tan sé
alen thi thanh phan ki€u gen cla quan thé sé duy tri khong déi tir thé hé nay

sang thé hé khéc va tuan theo cong thic: p2 + 2pq + g2 = 1.

2. Trang thai cdn bang di truyén cta quan thé

Mot quan thé dugc goi la & trang théi can bang di truyén khi ti 1é cac kiéu gen
tuan theo céng thic nghiém cuda dinh luat, va ti & nay khdong déi qua cac thé hé
ngau phoi.
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Cong thuc Hacdi-Vanbec: p2 AA + 2pq Aa + g2aa =1

p: tan so6 alen trdi (A)

q: tan so alen lan (a)

p+q=1

p2: tan s6 ki€u gen dong hop trdi (AA)

2pq: tan so6 ki€u gen di hgp (Aa)

e g2: tan so ki€éu gen déng hop lan (aa)

Ki€ém tra nhanh trang thai can bang: Mot quan thé cé cau tric di truyén d
AA : h Aa : r aa dugc coi la cadn bang néu théa man dang thac: (h/2)2 =d * r
hoac hz2 =4 *d *r.
e Vidu 1: M6t quan thé c6 tan so6 alen A la p=0.8, tan so alen a la q=0.2. Néu
quan thé & trang thai can bang, cau trac di truyén sé la:
o Tan so AA = p2 = (0.8)2. = 0.64
o Tansd Aa =2pg=2*0.8*0.2 =0.32
o Tan so aa =02 = (0.2)2 = 0.04

o Cau trdc quan thé: 0.64 AA : 0.32 Aa : 0.04 aa.

e Vi du 2: Quan thé c6 cau tric 0.36 AA: 0.48 Aa : 0.16 aa. Quan thé nay c6 &
trang thai can bang khong?
o Cach 1: Tinh tan s6 alen. p(A) = 0.36 + 0.48/2 = 0.6; g(a) = 0.16 + 0.48/2

= 0.4. Kiém tra: p2 = 0.36, 2pq = 0.48, g2 = 0.16. Ti & nay trung véi cau
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tric dé bai cho. => Quan thé can bang.

o Cach 2: Dung céng thic nhanh. (0.48/2)2 = (0.24)? = 0.0576. Tich d*r =

0.36 *0.16 = 0.0576. Vi (h/2)2 = d*r nén quan thé can bang.

3. Piéu kién nghiém dung cua dinh luat

Dinh luat chi nghiém ding trong nhitng diéu kién ly tudng sau:

 Kich thudéc quan thé Ién: dé giam thiéu anh hudng cta céc yéu té ngau
nhién (bi€n déng di truyén).

e Ngau phoi: cic cé thé giao phdi ngau nhién, khéng Iua chon.

e Khéng cé doét bién: khong phat sinh alen méi hoac alen khéng bi bién dai.

e Khong cé di - nhap gen: khong cé su di chuyén cla cac ca thé hoac giao
t&r vao hay ra khai quan thé.

e Khdng c6 chon loc tu nhién: tat ca cac ki€u gen c6 sic séng va kha nang

sinh san nhu nhau.
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4. Y nghia cta dinh luat
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e Giai thich tai sao trong tu e Cho phép tl ti 1& ki€u hinh 1an (dé quan

nhién cé nhirng quan thé da sat) trong quan thé, ta c6 thé suy ra tan

duy tri dugc su 6n dinh vé so alen 1an (q), alen troi (p), va tan so

mat di truyén qua nhiéu thé cac ki€u gen trong quan thé.

he. e Trong y hoc: Tinh toan ti 1€ nguGi mang
e Tl trang thai can bang, ta cé gen bénh di hop trong quan thé, tir dé tu

thé suy ra quan thé cé dang van di truyén.

chiu tdc ddong clia cac nhan to o Vi du: Bénh bach tang & nguai do

tién hda hay khong. gen lan (a) gay ra vdi tan s6 1/20000

ngudi. Tan s6 nguoi mang gen bénh
di hop (Aa) la bao nhiéu?

- Tan so6 ki€u hinh 1an (aa) = g2 =
1/20000 => q =~ 1/141.

-p=1-qg=1.

- Tan s6 ngudi mang gen bénh (Aa)
2pq = 2 * 1 * (1/141) = 1/70. Tic I3
c’ 70 nguoi thi cé 1 nguoi mang gen

bénh bach tang.

e Trong chon giéng: Xac dinh tan sé cac
ki€u gen va alen quy hiém can bao ton

hoac loai bd.
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IV. Bai tap van dung gen trén NST gidi tinh X
Po6i véi gen nam trén NST gidi tinh X (khong c6 alen tuong (ng trén Y), cau tric
di truyén & hai gigi khac nhau.

Cong thuc:

e O gidi cai (XX): Cau truc di truyén tuan theo dinh luat Hacdi-Vanbec; p? XA

XA + 2pg XAX® + q2 X3X2 =1
O gidi duc (XY): Tan s6 kiéu hinh bang tan sé alen: p XAY + q X3Y = 1
e Vi du: B&nh mu mau & nguoi do gen lan (a) trén NST X gay ra. Trong mot

quan thé& can bang di truyén, c6 8% nam gidi bi mu mau.

1. Tinh tan s6 alen trong quan thé.

2. Tinh ti 1é n&t bi mu mau.

3. Tinh ti Ié n{t binh thuong nhung mang gen gay bénh.

Giai:

1. Tan s6 nam bi mu mau (X2Y) chinh la tan sé alen a. Vay qg(a) = 0.08.

Tan s6 alenAla p(A) =1 -0.08 = 0.92.
2. Ti & nit bi mU mau(X3X?) = g2 = (0.08)2 = 0.0064 = 0.64%.

3. Tilé nir binh thuong mang gen bénh (XAX3) = 2pg =2 *0.92*0.08 =

0.1472 = 14.72%.
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