Chuyén dé 3: LIEN KET GEN VA HOAN VI GEN
I. THI NGHIEM CUA MOOCGAN

1. Poi twong nghién citu

- Rubiqua (ru6i giam) la doi twgng thi nghiém ly twdng vé di truyén hoc do ching dé nudi trong phong thi
nghiém, sinh san nhanh va trong thoi gian ngan c6 thé quan sat dugc nhiéu thé hé con chau. Thic an nubi
ru6i gidm co6 thé la cac loai trai cay nhw chudi, xoadi, ...

- MGi cdp rudi gidm sinh dugc hang tram con trong mot Iia;

- Vong doi ngan, chi co6 hai tuan 1€ la chiung c6 thé nhanh chéng dat tdi tudi trwdng thanh détham gia sinh
san; va chu ky song c6 thé riut xuéng con 10 ngay, néu & nhiét do 25°C. Cac rudicai tredng thanh vé mat sinh
duc ngi trong 12 gio, va chung lai dé tri'ng hda nhong trong hai ngay..

- Hon nita, té€ bao cua ching chi chita 4 cdp NST (2n=8) trong dé c6 3 cap NST thuong va 1 cap NST gidi
tinh, d6i vdi rudi dyc la XY va d6i véi rubi cai la XX, do d6 dé dang quan sat b NST cida ching.

- Dé quan sat thay thé dot bién vé mau mat, dang canh.

2. Thi nghiém

Pihyinching: @ Thinxam, canhdai  x & Thénden, canh cut

F \

Fi: 100% Than xim, canh dai
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Lai phin tich £ Fi: Thinxdm, canhdai  «x € than den, canh cut
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Lai phén tich ¢ Fj: Thinxam cinhdii x ¢ thin den, cdnh cut
A ~ 'if
Fp: 041 Xam, dai 0.41 den, cut 0,09 Xam, ngin 0,09 den, dai

£ FEN -}?L
-3 L

1 den_cut

II. LIEN KET GEN HOAN TOAN

Pac diém cua lién két hoan toan :Céc gen trén cung 1 NST phan li cing nhau va lam thanh nhém gen
lién két. S6 nhom lién két & moi loai twong tng vdi s6 NST trong bo don bdi(n) cia loai d6. S6 nhém
tinh trang lién két twong tng v4i s6 nhom gen lién két.

Co sé té bao hoc (cdc gen cung ndm trén 1 NST phan li va t6 hop cung nhau trong giam phan)

Y nghia lién két gen : Lién két gen lam han ché xuat hién bién di t6 hgp, dam bao sy duy tri bén viing
ttng nhom tinh trang quy dinh bdi cac gen trén cung mot NST. Trong chon giong nho lién két gen ma

cac nha chon giong c6 kha nang chon dwgc nhitng nhom tinh trang tot luén luén di kém véi nhau.

III. HOAN VI GEN

1.

Pac diem cua hoan vi gen: Trong qua trinh gidm phan, cdc NST twong dong c6 thé trao doi cac doan
twong dong cho nhau dan dén hoan vi gen, lam xudt hién t6 hgp gen mai.

HVG la hién twgng cac gen nam trén cap NST twong dong cd thé doi cho cho nhau do sy trao doi chéo
gitta cac crématit trong qua trinh phat sinh giao ta.

Khoang cach giita 2 gen/NST cang I6n thi lyc lién két cang nho va tan s6 hoan vi cang cao nhung
khong vuot qua 50%.

Tan s6 hoéan vi gen phan anh khoang cach twong dai gitta 2 gen/NST.
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2. Co s6 té bao hgc : Sy trao doi chéo giita cac cromatit khac ngudén goc cua cap NST twong dong dan
dén sy trao doi (hoan vi) giita cac gen trén cung mot cdp NST twong dong. Cac gen nam cang xa nhau

thi lyc lién két cang yéu, cang dé x4y ra hoan vi gen.
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Co 6 16 bao hoc cia hoan vi gen
3. Y nghia ciia hoan vi gen :

Hoan vi gen lam tang tan s6 bién di tai t6 hgp, tao diéu kién cho céc gen quy c6 dip t6 hop lai vai
nhau - cung cdp nguyén liéu cho chon loc nhén tao va chon loc ty nhién, cé y nghia trong chon giong va
tién hod. Dya vao két qua phép lai phan tich cé thé tinh dwgc tan s6 hoan vi gen, tinh dwgce khoang cach
twong doi gitta cac gen roi dua vao quy luat phan bo gen theo dwong thang ma thiét 1ap ban do di truyeén.

- Tan s6 hoéan vi gen = Ti & % cac loai giao t mang gen hoan vi.

- Trong phép lai phan tich tan s6 hoan vi gen duoc tinh theo cong thic :

(%) = % ¢, thOca ho,n vibgen <100
Tamg se ¢, thOtrong &i lai ph@ téh
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HUONG DAN GIAI BAI TAP
I. BAITAP CO BAN

1. Xac dinh kiéu giao t va ti 1€ moi loai giao tu:

e Mot té bao giam phan khong c6 hoan vi gen chi tao ra 2 loai giao ti¥, con néu cé hoan vi gen thi tao ra 4 loai giao
tw véi tilé 1:1:1:1.

e Mot co thé giam phan cé hoan vi gen thi chi cé 1 sé té bao la hoan vi gen thwc sy con lai la lién két hoan toan vi
vay ti 1€ cac giao tit phu thugc vao tan sé hoan vi gen.

e  Gia sit co thé AB/ab c6 x té bao giam phéan, trong dé c6 y té bao hoan vi gen sé cho cac giao tit AB = ab = Ab = aB
=y (giao t&). Con lai x — y té bao khong hoan vi gen sé cho cac giao tt AB = ab = 2(x-y). Vi vdy, sé giao t&t moi
loai:AB=ab =2(x-y) +y=2x-y; Ab=aB =y

Tan s6 hoan vi gen (f) = 2y/4x

¢ Kiéu gen di hgp 2 cap gen giam phan cho cac loai giao ti¥ vai ti lé:

AB/ab cho cac loai giao tit: AB = ab = (1-f)/2 ; Ab=aB=1{/2

Ab/aB cho cac loai giao tiv: AB = ab = {/2 ; Ab =aB = (1-f)/2

. L Les BD .. A T P AT
Bai 1: Mot ca thé duc cé kiéu gen— -, biét 2 gen B va D lién két hoan toan. Co thé nay giam phan binh

thuong sé cho bao nhiéu loai giao tt?
Hudéng dan gidi:
Vi 2 gen lién két hoan toan => 2 loai giao t* BD = bd = 0,5

Bai 2: Mot ca thé duc c6 kiéu gen BV/bv, biét tan s6 hoan vi gen gitta B va V 1a 20%.
a) MOt té bao cta ca thé nay giam phan binh thuwong thi sé tao ra nhitng loai giao ti nao?
b) Co thé nay giam phan binh thudng sé cho cac loai giao tir vdi ti 1€ moi loai la bao nhiéu?
Huéng dan gidi:
a) Mot t€ bao cta cé thé duc gidm phan theo so do sau cho 4 loai giao ti:
+ TH1: Ko c6 HVG: Tao 2 Loai BV =bv=0.5
+ TH2: ¢c6 HVG: Tao 4 Loai BV = bv = Bv = bV= 0.25 theo so d6 sau:
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b) Co thé nay gidm phan binh thudng sé cho céc loai giao tu:
BV=bv=(1-0,2)2=04;
Bv=bV=0,2/2=0,1

o : - P s AB Ab
Bai 3: Cho biét moi gen quy dinh mdt tinh trang va troi hoan toan. Xét phép lai ¢ — x ¢ vdi tan

ab aB’

s6 hoan vi gen la 40%.

a) Dai con c6 bao nhiéu loai kiéu gen, bao nhiéu loai kiéu hinh?

b) Ti l€é kiéu hinh & ddi con.

Huwéng dan gidi:

P: o % X 9 Ag,lef 0,4 — Fy: (3 truong hgp sau)
Truong hop 1: Hoan vi gen ¢ ¢
b s AB_, Ab

ab aB
G: AB=ab=0,3 Ab=aB=1/2

Ab=aB=0,2

Fi: AB//Ab = AB//aB = Ab//ab = aB//ab = 0,15

Ab//Ab = aB//aB = 0,1
Ab//aB = 0,2

Truong hop 2: Hoan vi gen ¢ ¢

P Ios ﬁx Q A_b
ab aB
G:AB=ab=1/2 Ab=aB=0,3

Fll

AB =ab=0,2
AB//Ab = AB//aB = Ab//ab = aB//ab = 0,15
AB//AB = ab//ab = 0,1
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AB//ab = 0,2

Truong hop 3: Hoan vigen & ¢ va ¢

p. o AB, , Ab

" ab aB

G:AB=ab=0,3 AB=ab=0,2
Ab=aB=0,2 Ab=aB=0,3

Fi: AB//AB = Ab//Ab = aB//aB = ab//ab = 0,06
AB//Ab = AB//aB = Ab//ab = aB//ab = 0,13
AB//ab = Ab//aB = 0,12

Hoéan vi gen < Hoan vi gen ¢ Hoan vi gen 2 bén & va
¢
- S6 kiéu gen: 7 7 10
- SO kiéu hinh: 3 4 4
- Ti 1é kiéu | aabb=0 aabb =0,1 aabb = 0,04
hinh & doi con. | A-bb = aaB-=10,25 | A-bb = aaB-=0,24 A-bb =aaB-=0,21
A-B-=0,5 A-B-=0,51 A-B-=0,54

Bai 4:

b)

AB . .
7000 té bao cna ca thé duc co6 kiéu gen b giam phan, trong do6 c6 3600 té bao xdy ra trao doi chéo.

Hay tinh s6 lvgng va ti 1é % mai loai giao ti thu dugc.
Tinh tan s6 hoan vi gen?

Dua vao bai toan nay, hdy chitng minh vi sao tan s6 hoan vi gen khong vugt qua 50%?

Huong dan gidi:
Hay tinh s6 lwgng va ti 1é % mai loai giao ti thu dugc.
3600 té bao AB/ab xay ra trao d6i chéo cho giao t* AB = Ab = aB = ab = 3600
7000 — 3600 = 3400 té bao khong trao d6i chéo cho AB = ab = 3400.2 = 6800
=>AB = ab = 6800 + 3600 = 10400 (giao i) = 37,14%
Ab=aB = 3600 (giao ttt) = 12,86%
Tinh tan s6 hoan vi gen = Ab + aB =2. 12,86% = 25,72%
Dua vao bai toan nay, hdy chitng minh vi sao tan s6 hoan vi gen khong vugt qua 50%?
Toi da 7000 té bao déu c6 trao doi chéo khi do cac giao t¥ thu dugc: AB = Ab = aB = ab = 7000
=> Tan s6 hoan vi gen t6i da = (7000.2)/(7000.4) = 0,5

2. Xac dinh ti 1€ kiéu gen va kiéu hinh cia doi con lai F; ctia phép lai cé bé me di hgp 2 cap gen:
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a) Lién két gen

P F,
Kiéu gen Kiéu hinh
AB/ab x AB/ab 1 AB/AB :2 AB/ab: 1 ab/ab 3 A-B-:1 aabb
Ab/aB x Ab/aB 1 Ab/Ab:2 Ab/aB : 1 aB/aB 1 A-bb: 2A-B-: 1 aaB-
AB/ab x Ab/aB 1 AB/Ab:1AB/ab: 1 Ab/aB : 1 aB/ab

b) Hoan vi gen

¢ Hoan vi gen 1 bén

Vi du: Vi co thé di hop 1éch ( chéo ) gia st f = 20 %

P: ¢ :than xam, canh dai ( Bv/bV) X ¢ ( Bv/bV ) than xam, canh dai

G: BV=bv =10%; Bv =bV=40% ! 50 % =bV =Bv

Fi : 25 % (Bv/Bv) than xam, canh cut : 50% ( Bv/bV )than xam, canh dai : 25 % ( bV/bV ) than den, canh
dai

Nhuw vay khi di hgp chéo c6 xay ra hoan vi gen 1 bén thi ti 1€ kiéu hinh lu6nla 1:2:1.

Tong hep cac trwong hgp khac:Goi giao ti? ctia b6 me c6 hodn vi gen: AB = ab = x; Ab=aB =y

P F,
Kiéu gen Kiéu hinh

AB/ab x AB/ab x/2 AB/AB ; y/2 AB/aB; y/2 AB/aB ; | (c6 kiéu hinh dong hgp lan vé ca 2
AB/ab x Ab/aB (x+y)/2 AB/ab; y/2 Ab/ab; y/2 aB/ab; | gen)
(HVG & Ab/aB) x/2 ab/ab ;
Ab/aB x Ab/aB x/2 AB/Ab; x/2 AB/aB; y Ab/aB; y/2 |1:2:1
AB/ab x Ab/aB Ab/Ab; x/2 Ab/ab; y/2 aB/ab; x/2 aB/ab | (khong c6 kiéu hinh dong hgp lan vé
(HVG ¢ AB/ab) ca 2 gen)

e Hoan vi gen 2 bén (Moi gen quy dinh mét tinh trang, tréi Idn hoan toan).

AB AB . Ab Ab
P EXE hoaca—B —B
GoiAB=ab=x; Ab=aB=y

AB/AB = ab/ab = x*




AB/ab = 2x?

—  thi kiéu gen F, thu dwogc c6: Ab/Ab = aB/aB = y*
Ab/aB = 2y

AB/Ab = AB/aB = Ab/ab = aB/ab = 2xy

@ P: %xz\—g

G: AB=ab=x AB=ab=y

Ab=aB=y Ab=aB =x

thi kiéu gen F, thu duoc cé: AB/AB = ab/ab = Ab/Ab = aB/aB =xy

- AB/ab = Ab/aB = 2xy
AB/Ab = AB/aB = Ab/ab = aB/ab = x* + y?
¢ Trong truong hgp phép lai 2 tinh trang (2 cap gen di hgp Aa, Bb) thi twong quan ti lé kiéu hinh ¢
doi F, nhuv sau: A-B- = 1/2 + aa,bb; A-bb = aaB- = 1/4 — aa,bb. (Céng thiic ding vdi tat ca truong
hop phan li doc Iap, lién két gen, hodn vi gen 1 bén hodc 2 bén, kiéu gen la di hop tir déu hodc di hop ti

chéo)

Bai 5: Mot loai thuc vat, gen A quy dinh cdy cao, gen a quy dinh cdy thap, gen B quy dinh than cdy mau
xanh, gen b quy dinh than cdy mau dé. Két qua theo doi mot thi nghiém & mot thé hé cé 4 kiéu hinh khac
nhau, trong dé cay thap, than do chiém 4% tong s6 cay thu dwgc cia thi nghiém. Hay cho biét

a) Cay cao, than xanh dong hgp vé cac gen troi (thuan chung) chiém ti 1é bao nhiéu?

b) Ti 1€ cta cay cao, than xanh di hgp vé cac cdp gen la bao nhiéu?

Hudéng dan gidi:
a) Ta c6: AB/AB = ab/ab = 0,04
b) Kiéu gen ctia P 1a AB/ab x AB/ab hodc Ab/aB x Ab/aB hodac AB/ab x Ab/aB (hoan vi gen 1 bén hodc 2
bén)
Cac truong hgp:
* AB//ab x AB//ab - kiéu gen F;: ab//ab = 0,04
+ HVG 1 bén thi (1-f)/4 = 0,04 => f = 0,84 > 0,5 => loai
+ HVG 2 bén thi [(1-f)/2]* = 0,04 <=> (1-f)/2=0,2 => f = 0,6 > 0,5 => loai
* Ab/aB x Ab/aB - kiéu gen F;: ab//ab = 0,04
+ HVG 1 bén thi ab/ab = 0 => loai
+ HVG 2 bén thi [f/2]* = 0,04 => f = 0,4 =>nghiém
=>AB/ab + Ab/aB = 2.x*> + 2.y* = 2.0,04 + 2. 0,09 = 0,226
* AB/ab x Ab/aB - kiéu gen F;: ab//ab = 0,04
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+ HVG 1 bén AB/ab thi ab/ab = 0 => loai

+ HVG 1 bén Ab/aB thi f/4 = 0,04 => f = 0,16 => nghiém
=> AB/ab + Ab/aB = 2.0,04 + 2.0 = 0,08

+HVG 2 bén thi (£/2)[(1-£)/2] = 0,04 => f = 0,2 => nghiém
=> AB/ab + Ab/aB = 4.0,04 = 0,16

3. Xac dinh quy luat di truyén

e Xét phép lai 2 tinh trang don gen.

e Xuat phat tiv phép lai P thuan ching, cac kiéu hinh twong phan - F; - F, hodc xuat phat la b6 me di
hgp 2 cap gen (Aa,Bb) cho ty thu — duwgce F; cho két qua nhw sau:

Két qua phan li kiéu hinh F, | Quy luat Kiéu gen F;(hoac P)
(hOéC Fl)
9:3:3:1 Phan li doc lap AaBb

Hoén vi gen ca bo vame véi f = 0,5 | AB/ab hodac Ab/aB

3:1 Lién két gen hoan toan AB/ab

1:2:1 Ab/aB

Cac ti 1é khac Hoan vi gen ab/ab (F,) < 1/16 — Ab/aB
(HVG 2 bén b me)

ab/ab (F>) > 1/16 — AB/ab
(HVG 1 hodc cad 2 bén bo me)

Bai 6: Cho biét A_than cao troi so v&i a_than thap; B_hoa do troi so vdi b_hoa trang. Cho cay than cao hoa
do ty thu phan, doi F; c6 4 loai kiéu hinh, trong d6 cay than cao hoa trang chiém 16%. Cho biét moi dién
bién ctia qua trinh giam phan tao hat phan giong véi qua trinh gidm phan tao noan. Hay xac dinh tan s6 hoan
vi gen va kiéu gen cua b6 me.

Huwéng dan gidi:
Luu y: Gia thiét cho dién bién cia qua trinh giam phan tao hat phan giong vdi qua trinh gidam phan tao noan
=> Néu c6 hoan vi gen thi sé xay ra ¢ ca qua trinh phat sinh giao t¥ dwc va cai.
Cho cay than cao hoa do ty thu phan, doi F; c6 4 loai kiéu hinh, trong do6 cay than cao hoa trang chiém 16%.
=> A-bb = 0,16 => aabb = 0,25 - 0,16 = 0,09 > 0,0625
=> Kiéu gen P ty thu phan la AB/ab
=>ab = (1-f)/2 = 0,3 => f = 0,4
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Bai 7: Cho cay c6 qua to, mau vang giao phan vai cay c6 qua nhé, mau xanh dwgc F; c6 100% cay qua to,
mau xanh. Cho F; giao phan v&i nhau doi F, thu dugc 25% qua to, mau vang; 50% qua to, mau xanh; 25%
cdy qua nhd, mau xanh. Cho biét moi tinh trang do mdt cdp gen quy dinh.

a) Hay xac dinh quy luat di truyén chi pho phép lai.

b) Xac dinh kiéu gen cta P.

Huong dan gidi:
a) Xac dinh quy luét di truyén:
F»: Qua to : Qua nhé = 3 : 1 => F;; Aa;Qud xanh : Qud vang =3 : 1 => F;.Bb
Tilé F, c6 1:2:1 => lién két gen hoan toan, kiéu gen F, la lién két d6i: Ab/aB
b) Kiéu gen P: Ab/Ab x aB/aB
Bai 8: Khi lai ca chua qua dé tron véi ca chua qua vang bau, F; thu dugc 100% do tron. Cho F; ty thu phan
thi thu dwgc F, gom 1500 cay, trong d6 c6 990 cay qua doé tron. Hay xac dinh quy luat di truyén chi phoi 2
tinh trang trén.
Huong dan gidi:
F,: do, tron = A-B- = 990/1500 = 0,66 => Hoan vi gen
=> aabb = 0,66 — 05 = 0,16 > 0,0625
=> Lién két déu (di hgp ti déu),hoan vi gen 1 bén hoac 2 bén:
+ Néu HVG 1 bén thi ab/ab = (1-f)/4 = 0,16 => f = 0,36 nghiém
+ Néu HVG 2 bén thi giao ti ab = (1-f)/2 = 0,4 => f = 0,2 nghiém

e (Ciing la tinh hudng trén, néu lai phan tich thi cho két qua nhw sau:

Két qua phan li kiéu hinh | Quy luat Kiéu gen F;(hoac P)
Fs

1:1:1:1 Phan li doc lap AaBb

Hoén vi gen ca b6 va me véi f = 0,5 AB/ab hoac Ab/aB

1:1 Lién két gen hoan toan AB/ab
Ab/aB
Cac ti 1é khac x:x:y:y Hoén vi gen véi f = 2y AB/ab néu Fg c6 ab/ab
xty = 0,5; x>y Ab/aB néu Fp khong c6 ab/ab

Bai 9: Cho lai giita cac con ru6i gidm dong hgp ti mat tim, canh cut véi cac con rudi giam kiéu dai (mat da,
canh binh thudng). Két qua & F,, tat ca cac con déu co kiéu hinh kiéu dai. Lai phan tich nhitng con ru6i céi
F: v&i nhitng con rudi duc c6 kiéu gen dong hgp thu dwoc : 1167 con mat tim, canh cut; 161 con mat tim,

canh binh thwong; 157 con mat do, canh cut; 1162 con mat do, canh binh thuong.
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a) Cho biét quy luat di truyén chi phéi 2 tinh trang.
b) Xac dinh két qua F» néu cho nhitng con ruéi F; giao phoi véi nhau?
Huwdéng dan gidi:

a) Lai phan tich nhitng con ru6i cai F; v6i nhitng con rudi duc c6 kiéu gen dong hgp thu duwgc : 1167 con
mat tim, canh cut; 161 con mat tim, canh binh thwong; 157 con mat do, canh cut; 1162 con mat do, canh
161+157

binh thwdng => Hoan vi gen & rudi ci, f =1167 +1162+161+157 = 0,12

Kiéu hinh hoan vi gen la: con mat tim, canh binh thwdng (aaB-) ; 157 con mat do, canh cut (A-bb)

=> Kiéu gen F;: AB/ab

b) F; xFi: ¢ AB/ab x¢ AB/ab — Kiéu hinh: aabb = (1- 0,12)/2. 1/2 = 0,22
A-bb = aaB- =0,25-0,22 = 0,03
A-B-=0,5+0,22=0,72

So do lai:

Kiéu gen:F;: ¢ %x Q %

AB =ab=0,44

G: AB =ab =0,5Ab = aB =y =0,06

AB/AB = ab/ab = 0,44.0,5= 0,22

AB/ab =2.0,22 = 0,44

— thi kiéu gen F, thu duwgc c6:  Ab/Ab =aB/aB = 0.0,06 = 0
Ab/aB=2.0=0

AB/Ab = AB/aB = Ab/ab = aB/ab = 0,5.0,06 = 0,03

e Cac truong hgp khac phai tién hanh xét cac treong hgp va tién hanh theo 3 bwéc:

Buéc 1: Xét riéng sy di truyén ciiagen quy dinh tirng tinh trang.

Budc 2: Xét sy di truyén chung cia 2 tinh trang: (Can gia thiét cdc truong hop co thé xdy ra dé la: Phan
li doc ldp hodc lién két gen hodc hodn vi gen, méi trirong hop thir tinh theo mét kiéu hinh hodc kiéu gen nao
do, thuong la kiéu hinh dong hop ldn vé tdat cd cdc gen).

Budc 3: Viét so do lai kiém nghiém két qua.

Bai 10: O mot loai thuc vat, xét 2 gen trén NST thuwdng, gen A trdi hoan toan so vdi a va gen B 1a troi hoan
toan so v6i b. Lai 2 cd thé di hgp t& vé 2 gen trén, trong s6 cdy thu dugc ¢ F, thi s6 cay dong hgp tw lan vé
ca 2 tinh trang chiém ti 1é x%.Xac dinh kiéu gen P v§i 2 treong hop:

a)x = 16% b) x=9%
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Hudéng dan gidi:

a) x = 16%=> Hoan vi gen mot bén hoac ca 2 bén bd me véi cac treong hop kiéu gen sau:

* AB/ab x AB/ab

+ HVG 1 bén thi ab/ab = (1-f)/4 = 0,16 => f = 0,36.(nghiém)

+ HVG 2 bén thi ab/ab = [(1-f)/2]* = 0,16 => [(1-f)/2] = 0,4 => f = 0,2.(nghiém)

* Ab/aB x Ab/aB

+ HVG 1 bén thi ab/ab = 0 (loai)

+ HVG 2 bén thi ab/ab = [f/2]* = 0,16 =>[f/2] = 0,4 => f = 0,8 (loai)

* AB/ab x Ab/aB

+ HVG 1 bén AB/ab thi ab/ab = 0 (loai)

+ HVG 1 bén Ab/aB thi ab/ab = (f)/4 = 0,16 => f = 0,64 (loai)

+ HVG 2 bén thi ab/ab = [(1-f)/2].[f/2] = 0,16 =>v0 nghiém (loai)
b) x = 9% => Hoan vi gen mot bén hodc ca 2 bén bé me véi cac treong hop kiéu gen sau:

* AB/ab x AB/ab

+ HVG 1 bén thi ab/ab = (1-f)/4 = 0,09 => f = 0,72 > 0,5 (loai)

+ HVG 2 bén thi ab/ab = [(1-f)/2]* = 0,09 => [(1-f)/2] = 0,3 => f = 0,4.(nghiém)

* Ab/aB x Ab/aB

+ HVG 1 bén thi ab/ab = 0 (loai)

+ HVG 2 bén thi ab/ab = [f/2]* = 0,09 => [{/2] = 0,3 => f = 0,6> 0,5 (loai)

* AB/ab x Ab/aB

+ HVG 1 bén AB/ab thi ab/ab = 0 (loai)

+ HVG 1 bén Ab/aB thi ab/ab = (f)/4 = 0,09 => f = 0,36 (nghiém)

+ HVG 2 bén thi ab/ab = [(1-)/2].[f/2] = 0,09 =>v0 nghiém (loai)
Bai 11:0 rudi gidm, xét 2 gen trén NST thuong, gen A trdi hoan toan so vdi a va gen B 14 troi hoan toan so
v6i b. Lai 2 ca thé di hgp tit vé 2 gen trén, trong s6 ruoi thu dwgc ¢ F; thi s6 rudi dong hgp ti 1an vé ca 2 tinh
trang chiém ti 1é x%.X4ac dinh kiéu gen P v§i 2 trudng hop:

a) x=10% b) x = 40%

Huéng dan gidi:
Chtl y quan trong: rudi gidm chi hodn vi gen & ruoi cdi
a) x =10% => Hoan vi gen mot bén hodc ca 2 bén bo me vai cac treong hgp kiéu gen sau:
* AB/ab x AB/ab
+ HVG 1 bén thi ab/ab = (1-f)/4 = 0,1 => f = 0,6.(loai)
* Ab/aB x Ab/aB
+ HVG 1 bén thi ab/ab = 0 (loai)
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* AB/ab x Ab/aB
+ HVG 1 bén AB/ab thi ab/ab = 0 (loai)
+ HVG 1 bén Ab/aB thi ab/ab = (f)/4 = 0,1 => f = 0,4 (nghiém)
b) x = 40% => Hoan vi gen mot bén hodc ca 2 bén b me vai cac truong hgp kiéu gen sau:
* AB/ab x AB/ab
+ HVG 1 bén thi ab/ab = (1-f)/4 = 0,4 => 1-f =1,6 => f = - 0,6 (loai)
* Ab/aB x Ab/aB
+ HVG 1 bén thi ab/ab = 0 (loai)
* AB/ab x Ab/aB
+ HVG 1 bén AB/ab thi ab/ab = 0 (loai)
+ HVG 1 bén Ab/aB thi ab/ab = (f)/4 = 0,4 => f = 1,6 (loai)

Chu y: doi véi loai trinh san thi con dwc bg nhiém sac thé don bdi, chi cé 1 loai giao t&¥ (vi du & ong

mat)

Bai 12: O ong mat, gen A quy dinh canh dai 1a trdi hoan toan so vdi gen a quy dinh canh ngén, gen B quy
dinh canh rong la tr6i hoan toan so véi gen b quy dinh canh hep. Hai gen nay cung nam trén mot nhiém sac
thé va xdy ra trao doi chéo.
P: ong cai canh dai, rong x  ong duc canh ngan, hep — Fi: 100% canh dai, rong.
a) Cho biét kiéu gen ctia P ?
b) Cho F; tap giao,d F, ong duc, ong cai c6 nhitng kiéu hinh nhw thé nao?
¢) Néu phép lai trén khong phai la ong mat ma la ru6i giam thi két qua F», giong hay khac so v&i phép
trén? Tai sao?
Hudéng dan gidi:
a.
- P khac nhau 2 cdp tinh trang twong phan, F; dong tinh — P thuan chung.
- Kiéu gen cta P: Ong cdi canh dai, rong: AB/AB. x Ong duc canh ngan, hep: ab.
b. P: AB/ AB xab.
G,: AB ab.
F,: AB/ab (ong cai canh dai, rong); AB (ong duc canh dai, rong)
Gri: AB, Ab, aB, ab AB
F, Ong cai: AB/ AB, AB/ab, AB/aB, AB/ Ab. canh dai, rong
Ong duc: AB céanh dai, rong; ab canh ngan, hep; aB canh ngan, rong  Ab canh dai, hep
C.

- Ru6i giam khong c6 hién twgng trinh san.
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- Rudi giam F, di hgp t 2 cap gen, khi lai thi F, sé c6 4 kiéu hinh ty 1é khac nhau.

I1. BAI TAP PHUC TAP
1. Twong tac gen va lién két gen (1 tinh trang do 2 cdp gen khéng alen Aa va Bb tuong tdc, 1 tinh trang do
1 cdp gen Dd quy dinh lién két vdi 1 trong 2 gen quy dinh tinh trang do tuong tdc).
a) Phuong phap nhan biét:
- Dé bai xét dén 2 tinh trang.
- Ti 1€ kiéu hinh chung cho ca hai tinh trang khong bang tich caa hai nhém ti 1€ khi xét riéng va thay gidm
xuat hién bién di t6 hgp.
- Co 2 truong hop:
+ Néu ti 1é chung ca hai tinh trang giong ti 1é twong tac don thuan nhw 9: 3: 3:1; 9: 6: 1; 9: 7; 12: 3: 1; 13: 3;
9: 3: 4... thi chac chan cac gen lién két dong (di hop tit déu AD//ad hoac BD//bd).
+ Néu ti 1é chung cua 2 tinh trang khéc ti 16 don thuannhw9:3:2:1:1;6:6:3:1;8:5:2:1;6:5:
3:1:1;10:3:2:1;8:4:3: 1. thi chac chan cac gen lién két doi (di hop tit chéo Ad//aD hodc Bd//bD).
+ Ngoai 1€, doi vdi twong tac at ché 13 : 3, ti Ié chung vé ca hai tinh trang 1a 9 : 3 : 4 sé phu hgp ca lién két
dong va lién két doi.
b) Phuong phap giai:
- Budc 1: Xac dinh quy luat di truyén

+ Tach riéng tirng tinh trang dé xét: c6 1 tinh trang di truyén twong tac, 1 tinh trang do 1 cap gen quy dinh.

+ Xét chung : Ti 1€ kiéu hinh chung cho ca hai tinh trang khong bang tich cia hai nhém ti 1€ khi xét riéng
va thay giam xuat hién bién di t6 hgp — gen quy dinh tinh trang di truyén theo quy luat cia Menden da lién
két hoan toan v@i 1 trong 2 gen quy dinh tinh trang do twong tac.
- Budc 2: Xac dinh kiéu gen.
Xac dinh cac gen lién két dong hay doi dwa vao sy xuét hién hay khong xuat hién loai kiéu hinh c6 kiéu gen
duy nhat (vd: doi sau xuat hién kiéu hinh c6 kiéu gen aa - P déu c6 giao ti abd — lién két dong
Xac dinh gen nao lién két, gen nao phan li doc 1ap.(chd y néu la kiéu trong tac c6 mot cach quy wdc gen, vai
tro A=B (9:6:1;9:7; 15: 1) ta chon ca 2 trwong hgp.
- Budc 3: Viét so do lai.

Bai 1: Nguoi ta cho lai gitta 2 co thé tho thu dwgc F; c6 ti 1é 12 16ng trang, dai : 3 16ng den, ngan : 1 xam
ngan. Hay bién luan va viét so do lai. Biét gen quy dinh tinh trang nam trén NST thwong, kich thwdc 16ng
do 1 gen quy dinh, khong c6 hién twgng trao doi chéo giita cac NST twong dong.

Huwéng dan gidi:

- Budc 1: Xac dinh quy luat di truyén
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+ Xét sy di truyén cua tinh trang mau sac 16ng: F; c6 ti 1€ 12 trang : 3 den : 1 xam

— F1c616t6 hgp =4 x 4 - P mbi bén cho ra 4 loai giao tt — F; di hgp vé 2 cap gen quy dinh 1 tinh trang
— tinh trang mau sac 16ng di truyén theo quy luat twong tac.

— day la ti 1€ ctia twong tac gen kiéu at ché troi.

Quy wdc: A-B-; A-bb: trang; aaB- : den; aabb: xdm - P: AaBb (trang) x AaBb (trang)

+ Xét sy di truyén tinh trang kich thuéc 16ng:

F1 ¢6 su di truyén 3 dai : 1 ngan, ma moi gen quy dinh mét tinh trang — dai la tinh trang trgi, ngan la tinh
trang lan.

Quy wdc: D : dai, d : ngan — P: Dd xDd

- Budc 2: Xac dinh kiéu gen va viét so do lai

Pdihgpvé3capgenmaF,;cotilé 12:3:1 - s6t6 hgp giao tit = 16 khac vai 64 t6 hgp trong phan li doc
1ap — xdy ra hién twgng lién két gen.

Nhan thay, tinh trang mau 16ng trang lu6n dai, long xam luén ngan — A lién két v6i D, a lién két vai d.

Sa do lai:

Bai 2: Dem F; di hgp vé 3 cdp gen tu thu phan, F, phan li theo ti 1é: 196 than thap, qua bau ; 589 than cao,

qua bau; 392 than thap, qua tron; 1961 than cao, qua tron. Bién luan, viét so do lai?

Huwdéng dan gidi:

- Budc 1: Xét riéng tirng tinh trang
+ Xét sy di truyén tinh trang kich thuwdc than:
F, phan li ti 1€ cao: thdp = 13 : 3 — tinh trang kich thwdc than di truyén theo quy luat twong tac at ché.
Quy wdc: A-B-; A-bb; aabb : cdy than cao ; aaB- : cay than thap
F1: AaBb (than cao) xAaBb (than cao).
+ Xét sy di truyén tinh trang hinh dang qua:
F, phan li qua tron : qua bau =3 :1 - tinh trang hinh dang qua di truyén theo quy luat phan li.
Quy wdc: D : qua tron, d : qua bau
F: : Dd (qué tron) x Dd (qua tron)
- Budc 2: Xét quy luat di truyén chung
(13:3)(3:1)=39:13:9: 3 (mau thuan vai dé bai)
F, xudt hién ti 1€ kiéu hinh~10:3:2:1 - s6 t6 hgp giao t&t = 16 = 4.4 — F; di hgp vé 3 cap gen cho ra 4
loai giao t@

- gen quy dinh hinh dang qua lién két hoan toan v&i moét trong 2 gen quy dinh kich thuwdc than.

+ F» xudt hién ca loai kiéu hinh than thap, qua tron (aaB-D-) va than thap, qua bau (aaB-dd)
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— cap alen Aa cta F; phan li doc lap véi 2 cap gen kia, doi F, xuat hién t6 hop cac gen lién két la BD/-- va
Bd/-d - cac gen da lién két theo vi tri doi.

+ Kiéu gen cta F; : Aa Bd/bD

2. Tuong tac gen va hoan vi gen:

a) Phuong phap nhan biét:

- Dé bai xét sy di truyén cua 2 tinh trang.

- Ti 1€ phan li kiéu hinh chung cua 2 tinh trang khéc ti 1€ ctia treong hop twong tac- lién két; xuat hién nhiéu
bién di t6 hgp.

b) Phwong phap giai:

- Budc 1: Xac dinh quy luat chi phoi.

Tach riéng tirng tinh trang dé xét: c6 1 tinh trang di truyén twong tac, 1 tinh trang do 1 cdp gen quy dinh.

Xét chung : Ti 1€ kiéu hinh chung cho ca hai tinh trang khong bang tich ctia hai nhom ti 1€ khi xét riéng va
thay tang xudt hién bién di t6 hgp — gen quy dinh tinh trang di truyén theo quy luat cia Menden da lién két
khong hoan toan véi 1 trong 2 gen quy dinh tinh trang do twong tac.

- Budc 2: Xac dinh kiéu gen:

+ Xac dinh gen lién két dong hay doi: dwa vao sy xuat hién ti 1€ 16n hay bé cua loai kiéu hinh c6 kiéu gen
duy nhat. Vd: doi sau xuat hién kiéu hinh c6 kiéu gen

aa bd/bd 16n hon aa bD/bD - doi triedce tao giao tir abd 16n hon loai giao tv abD — lién két dong.

+ Xac dinh gen nao lién két: néu la kiéu twong tac vai tro cta 2 gen A, B khong nhw nhau ta phai dya vao
thé hé sau loai kiéu hinh c6 t6 hgp gen (aaB-dd) c6 ti 1€ 16n hay nhé dé suy ra gen nao lién két.

+ Tinh tan s6 hoan vi: dwa vao kiéu hinh c6 kiéu gen duy nhat hodc don gian nhat & thé hé sau dé lap
phuong trinh, gidi chon nghiém.

- Budc 3: Viét so do lai.

Bai 3: O mot loai thuc vat, ngudi ta cho thu phan F, nhan dugc F, phan li kidu hinh: 7804 cay qua det, vi
ngot; 1377 cdy qua tron, vi chua; 1222 cay qua dai, vi ngot; 3668 cay qua det, vi chua; 6271 cay qua tron, vi
ngot; 51 cay qua dai, vi chua. Biét vi qua & mot cdp gen quy dinh. Xac dinh kiéu gen va tinh ti 1€ giao t
cua Fi.

Huwéng dan gidi:
- Budc 1: Xétrieng tung tinh trang.
+ Tinh trang hinh dang qua phéan li theo ti 1€ 9 det : 6 tron : 1 dai — day la twong tac bo sung.
Quy wéc:  A-B-:qud det; aabb:quddai; A-bb;aaB-:qua tron
Fi: AaBb (qua det) x AaBb (qua det).
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+ Xét sy di truyén tinh trang vi qua: F» phan li qua ngot : qua chua =3 :1 - tinh trang vi qua di truyén theo
quy luat phan li.
Quy vwdc: D : qua ngot, d : qua chua
Fi : Dd (quéd ngot) x Dd (qua ngot)
+ Xétchung: (9:6:1)(3:1)=27:18:3:9:6: 1 khac dé bai (38,25: 18: 30,75: 6,75 : 0,25) - 3 cdp gen
nam trén 2 cap NST twong dong va xay ra hoan vi gen.
- Budc 2: Xac dinh kiéu gen:
+ F, xuat hién kiéu hinh qua dai, vi ngot (aabbD-) = 6% I6n hon loai kiéu hinh qua dai vi chua (aabbdd =
0,25%) — F; tao loai giao tir abD hodc baD 1én hon loai giao tit abd hodc bad — cac gen lién két theo vi tri
d6i. Vi vai tro cta gen A va B nhu nhau nén kiéu gen cia F; la Aa bD/Bd hoac BbaD/Ad
+ Goi f 1a tan s6 hoan vi ( 0< f < 50%). Vi F, xuat hién kiéu hinh qua dai vi chua aa bd/bd ( hodc bb ad/ad) =
0,25% nén f 1a nghiém cta phuwong trinh: 1/4(£/2.£/2) = 0,0025 - f=20%
-FixF:: AabD/Bd x AabD/Bd
Ti 1€ giao tt cia F1: ABD = Abd = aBD = abd = 5%

AbD = ABd = abD = aBd = 20%
(két qua tuong tw voi truong hop F; 6 kiéu gen Bb )

III. BAN PO DI TRUYEN (BAN PO GEN)
1. Ban do di truyén (ban do gen) la so’ do phan bé cdc gen trén cdc nhiém sdc thé ctia cung mét lodi.
Yellow White 5 Vermilion Miniature Rudimentary

=, body eve = EvE wing : wing
N, f — / \
L A I \

Yo v m r

Chromosome
Genetic map in ———————— 1 1 3 M 58
map units (cM) —» ca—yand w= 0010

e Cdc nhém gen lién két dugc danh sé theo thi? tw cua nhiém sdc thé trong bé don béi cua loai nhu: I, II,
I Iv...

e Cdc gen trén nhiem sdc thé chiém mét vi tri xdc dinh (16cut) va dugc ki hiéu bdng cdc chir cdi cua tén
cdc tinh trang bdng tiéng Anh.

e Don vi ban do la centimoocgan (cM) ttng vdi tan s6 hodn vi gen 1%.

e Vi tri tvong doi cua cdc gen trén mét nhiém sdc thé thuong dugc tinh tir mot dau mut cta nhiém sdc thé.
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2. Nguyén tac lap ban do la xac dinh trinh ty va khodng cach phan b6 cda cac gen trong nhém lién két trén
nhiém sac thé. Dya vao viéc xac dinh tan s6 hoan vi gen, ngudi ta xac 1ap trinh tw va khoang cach phan bo
cta cac gen trén nhiém sac thé. Nhuw vay, muon xac dinh vi tri cia mot gen bat ki nao dd, phai tién hanh lai
phan tich va qua hai budc 16n:

- Can cwr vao ti 1é phan li dé xac dinh nhom gen lién két.

- Dua vao tan so tai t6 hgp dé xac dinh khoang cach twong doi gitra 2 gen, dong thdi so sanh véi 2 gen
khac dé xép vao vi tri phu hgp trén nhiém sac thé.

Theo Moocgan thi : Tan sé tai to hgp = (So ca thé tai to hgp/Tong so ca thé thu dugc).100%.

Thi du: Dé xac dinh khoang cach giita 2 gen trén ban do thi ngudi ta thuc hién phép lai trén ru6i giam gitta
co thé di hgp vé hai gen vdi co thé dong hgp lan vé ca hai gen. két qua thyc nghiém thu duwgce theo so do sau:

Parent (P)
B Vg
b vg
Xam, dai
Fq
Kidu gen B Vg b vg B vg bVg
b vg b vg b vg b veg
Kiéu hinh | Xam, dai I Pen, cut I Xam, cut I Pen, dai I
S8 lwgng | 965 | 944 | 206 [ 185 |
ke ", A
R L
Kiéu hinh giong P EKiéu hinh tai t5 hop gen
206 +185

Trong tredng hop nay thi tan s6 trao d6i chéo = 965 + 944 + 206 +185 -
Do d6, khoang cach giita 2 gen b-vg trén ban do la 17 cM.

¢ Khi thiét 1ap ban do di truyén co6 3 gen thi ta sé gap hién twgng cdp nhiém sac thé twong dong tiép

hop tai 2 diém (chéo 2 cho).




Trao doi chéo xay ra theo 2 kha nang: trao doéi chéo tai hai ché khong dong thoi (trao ddi chéo don)
va xay ra trao doi chéo dong thoi (trao déi chéo kép).

Truong hgp xay ra trao déi chéo don:

Ta xét qua thi du sau:Gia str ta ¢6 ba gen a, b, c nam trén mot nhiém sac thé. Vi tri cua ba gen nay sé la a-b-c

hodc a-c-b hodc b-a-c?

C a b ¢ X D)
C a c b T )
C b _a c X D)

Chtng ta thyc hién phép lai gitta hai b6 me thuan ching c6 kiéu gen AABBxaabb & thé hé con lai F; thu
dwgc c6 kiéu gen la AaBb. Chuing ta kiém tra con lai F; bang cach cho lai véi co thé dong hgp lan aabb. Gia
stt, ching ta thu duwgc 1000 ca thé con, trong d6 c6 450 AaBb, 450 aabb, 50 Aabb, 50 aaBb. Vay, khoang
cach gitra gen a va b 1a bao nhiéu cM?

Nhéan thay, hai kiéu hinh Aabb va aaBb la hai kiéu hinh do gen tai t6 hgp (trao doi chéo) tao ra. Trong

0450 g

treomg hop nay, tan s6 tai t5 hop (tan s6 hoan vi gen) 1a: 1000 " . Do do, khoang cach gitta a-b 1a 10
cM.

C a T ]
| 10 M |

Chtng ta xac dinh khoang céach giita a va ¢ néu thuc nghiém gia dinh thu duwgc nhw sau: Cho lai giita hai bo
me AACC x aacc thu dwgc Fy, lai phan tich F; thu dugc két qua 460 AaCc, 460 aacc, 40 Aacc, 40 aaCc.
Nhan thdy, 2 kiéu hinh Aacc va aaCc la kiéu hinh tai t6 hgp nén tan so tai t6 hgp dwgc tinh bang:
40440

1000 Do do6, khoang céach gitta a-c 1a 8cM.

C a c ))

8 cM 1

Chtng ta con phai xac dinh khoang cach b va c, gia st thyc nghiém nhw sau: Cho lai gitta 2 b6 me BBCC x
bbcc, lai phan tich F; thu dugc két qua 490 BbCc, 490 bbcc, 10 Bbcc, 10 bbCc. Nhan thdy, 2 kiéu hinh Bbcc

10+10
va bbCc 14 kiéu hinh tdi t6 hop nén tan s8 tai t6 hop s& dwoc tinh bang: 1000 Do d6, khodng cach
gittabvacla2cM.

C b FES D

‘«-2 M-
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- Néu b nam giita a-c thi ab + bc = ac, doi chiéu két qua thyc nghiém ta c6 10+2 = 12 (>8) loai
treong hgp nay.
- Neéu c nam giita a-b thi ac + cb = ab, d6i chiéu véi két qua thye nghiém ta c6: 8 + 2 = 10 (hgp li).
- N@éu a nam gitra b-c thi ab + ac = bc, doi chiéu véi két qua thyc nghiém ta c6: 10 + 8 = 18 (>2) ta
loai truong hop nay.
Vay ban do gen dugc thiét 1ap la:

10 cM -

C a © b D
8 M ‘«2 M -

ABC
e Trong truwdng hgp trao ddi chéo don, cé 6 loai giao ti¥ dugc tao ra tit kiéu gen abC 1a ABC, abc,
Abc, aBC, AbC, aBc v¢i ti 1é nhu sau: ABC = abc = x; Abc = aBC = y; AbC = aBc =z. Trong do:

x+y+z+ = 0,5
Vi ABC va abc la 2 giao tit lién két nén x >y, x > z.

Trong phép lai phan tich, kiéu gen nay sé cho déi con co 6 kiéu hinh.

D B

D b

a T

b d b
l Cudi giam phan II l
S S D T
- e @ b - B 5
A giao tirtii_~
td hop (trao
U —— @i chéo N a I
don) -

(@ & d b 1 = d b

Bai 1: Cho mot ca thé F, di hgp ba cdp gen; kiéu hinh la than cao, qua tron, hoa do lai phan tich véi ca thé
twong wng la than thap, qua dai, hoa vang thu dugc thé hé con c6 ti 1€: 278 than cao, qua tron, hoa do; 282
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than thap, qua dai, hoa vang; 165 than cao, qua dai, hoa do;155 than thap, qua tron, hoa vang;62 than cao,
qua dai, hoa vang;58 than thap, qua tron, hoa dé.Xac dinh nhém gen lién két va trat ti phan bo cac gen trén
nhiém sdac thé?
Hudéng dan gidi:

F: di hgp t& 3 cdp gen, lai phan tich cho 6 kiéu hinh => hoan vi gen.Dya vao kiéu hinh F; quy wéc gen:
A_than cao; a_than thap; B_qua tron; b_qua dai; D_hoa dd; d_hoa trang.

ABD
278 than cao, qua tron, hoa do: abd ~ _, F, ¢4 giao tt ABD

abd
282 than thap, qua dai, hoa vang: abd — F; c6 giao tir abd
AbD
165 than cao, qua dai, hoa do: abd ~ _ F, c6 giao tr AbD
aBd

155 than thap, qua tron, hoa vang: abd — Fi co giao tww aBd

Abd
62 than cao, qua dai, hoa vang;: abd — F; co giao t& Abd

aBD
58 than thdp, qua tron, hoa do: abd” _, F 6 giao tr aBD
278 + 282
2 giao ti¥ ¢6 ti 1& cao nhat 1a giao tir lién két : ABD = abd = 1000

165+155 . _ 60

12 =28%.

Giao t7 tao ra do trao doi chéo gitta B va D: AbD = aBd = 1000
62 +58
Giao tt? tao ra do trao déi chéo giita A va D: Abd = aBD = 1000

: 2 =6%.

Vay, ban d6 di truyén duwgc thiét 1ap tir cac két qua trén la:

e Trén thuc té sy bat chéo ¢ 2 cho cé thé xay ra trao ddi chéo dong thai (trao ddi chéo kép).
ABC
Kiéu gen abc trao déi chéo kép cho cac giao tit la: ABC = abc = x; Abc = aBC = y;AbC = aBc =z;

ABc = abC = t.Trong do: x+y+z+t=0,5; (x>y;z>t.)
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Nhu vay, su khac biét giita trao doi chéo don va trao d6i chéo kép trong hién twgng bét chéo hai cho
ABC

v6i kiéu gen abc 13 s§ loai giao ti dwgc tao ra. Trao d6i chéo kép ngodi 6 giao ti giéng trudng hop trao
doi chéo don con c6 2 giao ti trao doi chéo kép.
Tan s6 trao doi chéo kép = 2t, néu tinh theo li thuyét thi tan s6 trao doi chéo kép sé bang tich cua 2 tan
s0 trao doi chéo don khac nhau.
Nhung trén thye té thi 2t < (2y +t)(2z+t).
Nguyén nhan la do c6 hién twgng nhiéu, hinh chéo & mot cho lam giam xac suat hinh chéo thi hai gan
ké n6. Bé danh gia két qua nguai ta sit dung hé so6 trung hop.
Heé s6 trung hgp = Tan so trao doi chéo kép thuyc té quan sat dwgc/Tan sé trao doi chéo kép theo li
2t
(2y +1)(2z +1)

thuyét =
Khi do sy nhiéu = 1 — hé s trung hgp.

Chung ta xét bai toan c6 trao doi chéo kép trong trieong hop chéo 2 ché thong qua thi du sau:

Bai 2: Cay c6 kiéu gen di hgp vé 3 cdp gen gidm phan cho giao tw v6i s6 lwgng nhu sau:
ABD =414 ; Abd=70; aBd=28;abD =1 ;abd =386 ; aBD =80; AbD =20; ABd =1.
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Xac dinh trat ty cac gen trén nhiém sac thé va tinh khoang cach giita 3 16cut (theo don vi ban d6)?

Huwdéng dan gidi:
1.Xac dinh trat tw cac gen va tinh khoang cach gitra 3 locut:
- Téng so6 giao ti thu dwgc: 414+386+70+80+28+20+1+1=1000
- Nhan thay kiéu gen trén giam phan cho 8 loai giao t¥ c6 ti 1é khac nhau — cac gen lién két khong hoan
toan.
- C6 2 giao ti chiém ti 1é cao nhat va bang nhau dé la 2 giao t&r khong trao doi chéo

ABD

_ Kiéu gen cta co thé nay la: abd

- Nhan thdy 2 giao ti¥ c6 ti 1€ nho nhét la abD va ABd la 2 giao t& do trao doi chéo kép dong thoi tao ra, &
day ta thdy D tai t6 hgp vdi ab va d tai t6 hgp vdi AB — alen D nam gitta A va B

A D B

- Giao tir Abd va aBD c6 dugc la do trao doi chéo don vi co ti 1é khong phai la 16n nhat va khong phai la

nhé nhat. Trong 2 giao t& nay A tai to6 hgp vdi bd con a tdi td6 hgp vdi BD — Trao doi chéo xay ra ¢ diém
gitta AvaD

70+80+1+1 _ 152 0,152
Tan s6 trao d6i chéo don :fap =414 +386+70+80+28+20+1+1 1000
— Khoéng cach gitta A va D la 15,1 ctM
- Giao tir aBd va AbD c6 dugc la do trao d6i chéo don vi 6 ti 1€ khong phai 1a 16n nhat va khong phai la
nhé nhat. Trong 2 giao tit nay B tai t6 hgp vdi ad, b tai t6 hgp véi AD — Trao doi chéo xay ra & diém gitta B
vaD

28 +20+1+1 o0

Tan s6 trao d6i chéo don :fgp = #14+386+70+80+28+20+1+1 _1[][][] B

— Khoang cach gitaBvaD la5cM
Vay trat ty cac gen va khoang cach gitra 3 locut nhu sau:
A 152 cM D 5cM B

Bai 3: Khi cho lai hai co thé thyc vat thuan chung: cay hoa dé, qua det va ngot véi cdy hoa vang, qua tron
va chua thu duwgc F; di hgp vé ca 3 cap gen c6 kiéu hinh la cay hoa dé, qua tron va ngot. Pem cay F; lai phan
tich, doi con Fp thu duge két qua nhw sau: 426 cay hoa do, qua det va ngot; 424 cay hoa vang, qua tron va
chua; 104 cay hoa vang, qua det va ngot; 108 cay hoa dd, tron va chua; 46 cay hoa do, qua det va chua; 41
cdy hoa vang, qua tron va ngot;15 cay hoa do, qua tron va ngot; 12 cdy hoa vang, qua det va chua. Xac

dinh khoang céach giita cac gen trén nhiém sac thé?

Huwéng dan gidi:
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* F, di hgp 3 cdp gen — 1 gen quy dinh 1 tinh trang

P thuan chung, F; dong tinh — hoa doé tri so vGi hoa vang; qua tron troi so v6i qua det; qua ngot trdi so vdi

qua chua.

Quy wdc: A_do B_tron D_ ngot
a_vang b_det d_chua

* Xac dinh kiéu gen F,

Két qua phép lai phan tich c6 8 kiéu hinh khac nhau - cac gen lién két khong hoan toan véi nhau, c6 xdy ra
trao doi chéo kép

(HS c6 thé chitng minh thém khong thé 1a phan li doc 1ap hodc khong thé la treong hop 2 gen lién két...)

- Ta c6 2 kiéu hinh c6 ti l1é 16n nhat la cac kiéu hinh mang gen lién két, dé la:

AbD
cdy hoa dd, qua det va ngot. — kiéugenla: abd _, giao tir lién két caa F; la: AbD

aBd
cdy hoa vang, qua tron va chua — kiéu gen: abd _, giao tir F; la: aBd

AbD
Vay kiéu gen F; la: aBd
* Xac dinh vi tri cua gen trén nhiém sac thé:
- Ta c6 2 kiéu hinh c6 ti 1&é nhé nhat la 2 kiéu hinh cé dugce do F; trao doi chéo kép:

ABD
cay hoa dd, qua tron va ngot — kiéu gen: abd _, giao tr F; la: ABD
abd

cay hoa vang, qua det va chua — kiéu gen: abd _, giao tit F; 1a: abd

Nhan thay: Trong 2 giao ttr trao doi chéo kép c6 B téi t6 hgp vdi AD; b tai to hgp véi ad — gen b nam giita
AD, gen B nam gitta ad trong kiéu gen F;.
A b D

a B d
* Xac dinh khoang cach giita cac gen trén nhiém sac thé:
Ta c6 kiéu gen cua 2 kiéu hinh trao do d6i chéo don tai 1 diém c6 ti 1€ bang nhau:
abD
- cay hoa vang, qua det va ngot :W — giao tr Fi: abD
ABd
- cay hoa do, tron va chua: abd _ giao t@ Fi: ABd

Nhan thay: a téi t6 hgp vdi bD; A tai t6 hgp véi Bd
— diém trao doi chéo lam hoan vi A va a

104 +108 +15+12
_, T4n s trao ddi chéo: f =426+ 424 +104+108+ 46 +41+15+12 = 2032

— Khoang cach gitta A-b la 20,32 ctM
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Ta c6 kiéu gen cua 2 kiéu hinh trao do d6i chéo don tai 1 diém c6 ti 1€ bang nhau:

Abd
- cdy hoa do, qua det va chua: @bd  _, gjao tit F;: Abd
aBD

- cay hoa vang, qua tron va ngot: abd _, giao tr F;: aBD
Nhan thay: d tai t6 hop vdi Ab; D téi td hop vdi aB
— diém trao doi chéo lam hoan vi D va d

A6+ 41+15+12
—, Tan s6 trao ddi chéo: f = 426+ 424 +104+108+46 +41+15+12 = (0969

— Khodéng cach gitta b-D la 9,69 cM
Vay khoang cach gitta cac gen trén nhiém sac thé la:

A 20,32 cM b 9,69 cM D

e Hién twgng bat chéo khong chi xay ra ¢ mot cho (chéo mét cho) ma co thé xay ra tai hai cho (chéo
hai cho), tai ba cho (chéo ba cho), tai nhiéu cho (chéo nhiéu cho). Hién tuwgng trao doi chéo &
nhiéu cho goi la da trao déi chéo (mutiltiple crosing over).

Sau day ta xét bai toan 1ap ban do v4i nhiéu gen:

Bai 4: Tan s6 tai to hgp giira cac gen a, b, ¢, d, e va f cung nam trén mot nhiém séc thé la (a-c) 2,5%; (f-d)

7,5%; (b-d) 4,5%; (d-e) 4%; (c-e) 9,5%; (a-b) 20,5%; (f-a) 7,5%. Hay lap ban do cac gen d6?

Hudéng dan gidi:
Ta c6 tan so tai t6 hop cua (a-b) = 20,5% = 2,5 cM 16n nhat - a va b nam & 2 dau caa nhiém sac thé.
(a-c) = 2,5 cM;
(f-a)=75cM - cdgitaavafva(cf)=7,5-2,5=50cM
(c-b) = 20,5 2,5 = 18,0 cM.
(f-b)=20,5-7,5=13 cM;

(f-d) = 7,5 cM;
(b-d) =4,5cM. - da@giitafvab.
(d-e) = 4,0 cM;

(c-e)=9,5cM. - e giltacvad.
Ban d6 gen duogc thiét 1ap la:
a<—2,5 cM - c < 5,0 cM —>f<—3,5 cM e 4,0 cM - d<—4,5 cM - b

Bai 5: Cac khoang céach di truyén giita 6 gen cia nhom gen lién két thit hai ctia tam t0 Bombyx mory dwgc

trinh bay trén bang sau:
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Gr Rc S Y P oa

Gr 25 1 19 7 20
Rc 25 26 6 32 5
S 1 26 20 6 21
Y 19 6 20 26 1
P 7 32 6 26 27
oa 20 5 21 1 27

Hay xay dung ban d6 cia nhom lién két nay?

Huwéng dan gidi:

Ta c6 Rc-P lon snhidt — Rc va P nam & 2 dau nhiém sac thé.

Ta c6 Rc-P > Re-S > Re-Gr > Re-Y >Rc-o0a

Ban d6 gen dwgc xac lap la: Rc oa Y Gr

Mot so diém can lru y:

* Sy trao doi chéo kép dé phat hién dugc, phai can cé locut thit ba méi cé thé phat hién duoc.

* Khi xét 3 gen tré lén thi khai niém trao doi chéo va hoan vi gen khong dong nghia:

+ Trao doi chéo xay ra giita 2 gen v6i so lan 1é thi méi cé6 hoan vi gen.

+ Trao doi chéo cé thé dong nghia véi hoan vi doan nhiém sac thé.
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