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BAI 1: GEN- MA DI TRUYEN-VA QUA TRINH TU NHAN POI ADN

, i DANG 1: TINH SO NU CUA ADN (HOAC CUA GEN) ‘
1)Poi véi moi mach: Trong AND, 2 mach bo sung nhau nén so nu va chi€u dai cua 2 mach bang nhau.
Mach 1: Aq Ty G1 X1

Ar=T2;Ti=A2;G1=X2; X1 =G

Mach 2:

] T2 Az X2 G J
2)Doi véi ca 2 mach: SO nu moi loai cia AND la s6 nu loai d6 ¢ 2 mach.

A=T=A1+A=T1+T2=A1+T1=Ax+ T %A + %G =50% = N/2
C=X=G1+G=X1+X2=G1+ X1=G2+ X>

%A1 + %A2 = %T1+ %T2 = %A = %T

2 2
%G1 + %G2 = %X1 + % X2 = %G = %X
2 2

+Do moi chu ki xodn gom 10 cdp nu = 20 nu nén ta co:

N =20 x sb chu ki xoén

+M5bi nu ¢6 khdi lugng 1a 300 don vi cacbon nén ta co:

N = khéi lugng phan tir AND
300

DANG 2: TINH CHIEU DAI
% MOoi mach c¢6 N/2 nu, chiéu dai ctia 1 nula 3,4 A°.

~ 5 < 1 micromet (um) = 10* A%,
L=Nx34A % 1 micromet = 10°nanomet (nm).
2 < 1mm=10%um=10°nm=10" A°.




DANG 3: TINH SO LIEN KET HIDRO VA SO LIEN KET CONG HOA TRI
1)S6 lién két Hidro:
% A ctia mach ndy lién két v6i T ctia mach kia bang 2 lién két hidro.
G clia mach nay lién két voi X ciia mach kia bang 3 lién két hidro.

H=2A+3G

2)S6 lién két cong héa tri:
% Trong mdi mach don, 2 nu ké tiép ndi v&inhau béng mot lién két hoa tri, vay N/2 nu s€ ¢ $6
lién két hoa trj 1a N/2 — 1 lién két.
S lién két hoa tri gitra cac nu trong ¢ 2 mach cia AND la: (N/2-1)2=N-2
<> Trong m(:)i’nu c6 mot lién két hoa tri ¢ axit photphoric véi dudng CsH100a.
mmmmp SO li€n ket hoa tri trong ca phan tod AND la: N_2+N=2N_2.

DANG 4: TINH SO NU TU DO CAN DUNG
1)Qua 1 dot nhin doéi:

Atd = Ttd =A=T
th = Xtd =G=X
2)Oua nl}iéu dp’t tw nhan doi:

% Tong so AND tao thanh:

z AND tao thanh = 2*

*

+* S0 ADN con c¢6 2 mach hoan toan méi:

z AND con ¢6 2 mach hoan toan méi = 2% — 2

0,

¢ SO nu ty do can dung:

> Au= ), Tu=A(2*-1) > Gu=> Xu=G(2-1) > Nu=N(2*-1)

DANG 5: TINH SO LIEN KET CONG HOA TRI PUQC HiNH THANH VA PHA VO
1)Qua 1 dot tw nhin doi:

Hpha vo = HADN Hhinh thanh = 2 X HaDN HThinh thanh = 2(N/2 -1 )H=(N-2)H

2)Qua nhiéu dot tw nhin doi:

Z Hoj phavo = H( 2~ 1) z HThinh thanh = (N -2 )(2° - 1)

DANG 6: TINH THOI GIAN TU SAO



TGy sao=dt N
2

d; 13 thoi gian tiép nhan va lién két 1 nu .

TGtu sa0 — N

Toc d6 tu sao

DANG 7: TINH SO CACH MA HOA CUA ARN VA SO CACH SAP PAT A AMIN TRONG
CHUOI POLIPEPTIT

Cac loai a.amin va cac b ba ma hoa: Co6 20 loai a amin thuong gap trong cac phan tur proté€in nhu sau :
1) Glixérin : Gly  2) Alanin: Ala

5) Izoloxin : Ile
9) Metionin : Met

17) Tirozin: Tyr

6 ) Xerin : Ser

10) A. aspartic : Asp
13) Glutamin :GIn 14) Arginin : Arg
18) Histidin : His
Bdng bp ba mdt ma

3) Valin : Val

7)) Treonin : Thr
11)Asparagin : Asn
15) Lizin : Lys

19) Triptofan : Trp

4) Loxin : Leu
8) Xistein : Cys
12) A glutamic : Glu
16) Phenilalanin
20) Prolin : pro

:Phe

U X A G
Uuu UXU UAU}Tyr UGU} U
U UUX}phe U X X UAX UGX J Cys | X
UUA UXA [Ser UAA ** UGA ** A
UUG  Leu |UXG UAG ** UGG Trp | G
XUu X XU XAU ] His | XGU U
X U X Leu | XXX UPro | XAX X G X X
X | XUA X XA X AA XGA [Arg | A
XUG XXG XAG J GIn | XGG G
AUA AXU ) AAU }Asn AGU} U
A |AUX rHe [AXX [ Thr |AAX AGX [ Ser | X
AUA AXA AAA AGA A
AUG *Met |AXG ] AAG}Lys AGG [Arg | G
GUU} GXU ) GAU} GGU U
GUX (Val |GXX GAX J Asp |[GGX v
G |GUA GXA [ Ala GAA} GGA [ Gli |7
GUG *Val |[GXG J GAG JGlu |GGG A

Ki hi¢u : * ma mé dau

+ Cach sip xép aa trong mach Polipeptit

+ Cach ma héa day aa;

; ** ma ket thac

m la so aa.

ml: s aa thudc loai 1> mk

A= A1MLAM2 | AKMKI
m 1 0 aa.
m1: sb aa thudc loai 1 c6 Al bd ba mé hoa
- mk




- Vi du: C6 trinh tu aa nhu sau: Alanin-lizin-Xistein-Lizin
* S cach sap xép aa: P=41/11.21.11=12 cach
* SO cach ma hoa: Alanin c6 4 bd ba mé hoa, Lizin va Xistein mdi loai ¢6 2 bd ba ma hoa
A=4.222=32 cich

DANG 8: TINH XAC SUAT XUAT HIEN CUA CAC BOQ BA.
VD1 Mot mARN nhan tao coti lé cacloainu A:U:G:X=4:3:2:1
Tilée b0 ma cod 2A va 1G :
A. 5,4% B. 6,4% C. 9,6% D. 12,8%
Giai: A=4/10; U =3/10; G = 2/10; X = 1/10
Ti 16 bo ma c6 2A va 1G =4/10.4/10.2/10.C% = 9,6%

Vd2: Co tat ca bao nhiéu bd ma c6 chtra nu loai A?

A. 37 B. 38 C.39 D. 40

s6 bo ma khong chira A(gdm 3 loai con lai) = 3°

—s6 bo mi chira A = 4° - 3% =37

VD2: .Mét phan tir mARN c6 ty 18 cac loai Nu nhu sau: A:U:G:X = 1:3:2:4.Tinh theo ly thuyét ty

1€ bo ba c6 chira 2A la:

1 27 3 3
A

-7000 B 1000 ¢ 64 P-1000

Giai: TSA=1/10,U =2/10, G =3/10, X = 4/10

- 1 b6 chtta 2A — 1U (hoac G hoac X)

+ Xét 2A — 1U ¢6 3 cach siap: AAU, AUA, UAA ---> TL: 3(1/10)? x (2/10) = 3/500
+ Xét 2A — 1G ---> TL: 3(1/10)? x (3/10) = 9/1000

+ Xét 2A — 1G ---> TL: 3(1/10)? x (4/10) = 3/250

---> Tinh theo i thuyét ti 1& bo ba chtra 2 A 1a: 3/500 + 9/1000 + 3/250 = 27/1000

* Ban c6 thé giai tat: 3(1/10)? (2/10+3/10+4/10) = 27/1000

DANG 9: TINH SO POAN MOI HOAC SO POAN OKAZAKI.

S6 doan moi = S6 doan okazaki + 2

VD1: Mot phan tir ADN cua sinh vat khi thwe hién qua trinh ty nhan déi da tao ra 3 don vi tai
ban. Don vi tai ban 1 c¢6 15 doan okazaki, don vi tai ban 2 c¢6 18 doan okazaki. Don vi tai ban 3 co
20 doan okazaki.S6 doan ARN mdi cin cung cip dé thuc hién qua trinh tai ban trén la:

A.53 B.56 C.59 D.50

Giai: V6i mdi mot don vi tai ban ta luén co: S doan moi = S6 doan okazaki + 2 (Cai ndy ching minh
khong kho).
Vay, s0 doan moi la: (15+2)+(18+2)+(20+2) = 59



DANG 10: TINH SO POAN INTRON VA EXON.

S6 doan Exon = s6 Intron+1

VD1: Mét gen c6 chirta 5 doan intron, trong cac doan exon chi ¢c6 1 doan mang b ba AUG va 1 doan
mang bo ba két thiic. Sau qua trinh phién ma tir gen trén, phan tr mARN trai qua qu4 trinh bién doi, cit
bo intron, ndi cac doan exon lai dé tré thanh mARN truong thanh. Biét réng cac doan exon duoc lép rap
lai theo cac thur tu khac nhau s€ tao nén cac phan tt mARN khac nhau. Tinh theo 1y thuyét, tdi da 6 bao
nhiéu chudi polypeptit khac nhau duoc tao ra tir gen trén?

A. 10 loai. B. 120 loai C. 24 loai. D. 60 loai.
Giai: In tron luon xen k€& voi doan exon, méit khac MP va KT lu6n 1a Exon—
s6 doan exon = s intron+1 — sb exon = 5+1=6 (c6 4 exon & giira)
Sy hodn vi cac exon khi cét bo Intron va ndi lai 1a = 4! = 24 (chi hoan vi 4 exon giita)

BAI 2+3: QUA TRINH SAO MA VA DICH MA-PIEU HOA HOAT PONG GEN

DANG 1: TINH SO RIBONUCLEOTIT CUA ARN

N = khdi lugng phan tir ARN
IN=rA+rU+rG+rX=N/2 300

_ DANG 2: TINH CHIEU DAI VA SO LIEN KET CONG HOA TRI CUA ARN
1)Chiéu dai:

Larn=rN x 3,4 A° Larn=Laon= N x3,4A°
| 2

2)S6 lién két cong héa tri:
% Trong mdi ribonu: N
% Gitta cac ribonu: tIN—1 | HTarn=2rN -1
% Trong phan tor ARN :

‘ DANG 3: TINH SO RIBONUCLEOTIT TU DO CAN DUNG
1)Qua maot 1an sao ma:

rAw = Tgéc ; U = Agéc Nig :ﬁ
rGi = Xgéc ; IXid = Ggéc 2
2)Qua nhiéu lin sao mi:
S6 phan tir ARN = s6 1an sao mad =k 2, Mu=krN

D A =KIA=KTge; Y, U =krU=kAge
Y 1Gu=KIG=kXge; Y, MXig =KX = K.Gesc




DANG 4: TINH SO LIEN KET HIDRO VA LIEN KET CONG HOA TRI
1)Qua mét lan sao ma:

Haat = Hninh thanh = HaADN

2)OQua nhiéu lan sao ma:

> Hpnivo=kH > Hbinh thann = k(N = 1)

DANG 5: TINH THOI GIAN SAO MA
TGsao ma = dt rN

1)Doi véi moi 1an sao ma:

di 12 thoi gian dé tiép nhan mot ribonucleotit.
TGsao mi = N t & P ) )

Toc d6 sao ma

2)Péi véi nhiéu 1an sao ma: (k 1an)

TGsao ma = TGsao mamot 1an + (K — 1) At At 14 thoi gian chuyén tiép giira 2 1an sao ma lién
tiép.

, DANG 6: CAU TRUC PROTEIN
1)So b6 ba sao ma:

Sébébasaomﬁ=£ = 1IN
2%x3 3
2)S6 bd ba c6 ma hoa axit amin:
S6 bo ba c6 md hoa axitamin= N -1 =rN -1
2%x3 3

3)86 axit amin cua phin tix Protein:

S6 a.a ciia phan tir protein= N —2=rN -2
2X3 3

DANG 7: TINH SO AXIT AMIN TU DO CAN DUNG
1)Giai ma tao thanh 1 phan tir Protein:

Sbaatydo= N —1 = IN -1 S a.a trong chudi polipeptit= N — 2= IN -2
2x3 3 2x3 3

2)Giai mi tao thanh nhidu phén tir Protein: (n 1in)
% Tong so Protein tao thanh: k : 1a s6 phan tir mARN.
> P=kn n : la so Riboxom truot qua.




% Tong so a.a tu do cung cap:

N N
a.a = —-1|=kn. | —-1
2 aaa= 2, P ( 3 ) ( 3 J
< Tong sb a.a trong cac chudi polipeptit hoan chinh:
S au-x P[]

, DANG 8: TINH SO PHAN TU NUGC - SO LIEN KET PEPTIT
% SO phan tir nude giai phong de tao 1 chuoi polipeptit:

S6 phan tir H20 gidi phong = 1N —2 ,
P 27 81l PHOng 3 SO lién peptit duoc tao lap = (%—3} d.dp-1

®,

% S6 phan tir nude giai phong dé tao nhiéu chudi polipeptit:

Z H20g1a1 phéng = Z P. (——Zj Z PEptIt— Z P. (——3) = Z P( aaP—l)

DANG 9: TINH SO tARN
% Néu c6 x phén tir giai ma 3 lan > so a.a do chiing cung cap la 3x.
< Néu c6 y phan tir giai ma 2 lan > so a.a do chung cung cap 1a 2y.
% Néu c6 z phan tir giai ma 1 1an = s6 a.a do ching cung cép 1a z.

' Tong s6 a.a can dung 1a: 3x + 2y + z = Ya.a ty do can dung

, DANG 10: SU CHUYEN DICH CUA RIBOXOM TREN mARN
1)Van toc truot ciia riboxom trén ARN:

Tbec do gidi ma = s6 bo ba cia mARN
t

2)Thoi gian tong hop mdt phan tir Protein: La thoi gian riboxom truot hét chidu dai mARN ( tir dau
no dén dau kia ).
3)Thoi gian moi riboxom truwgt qua hét mARN:

At At

TN TN

At : khoang thoi gian riboxom phia sau trugt cham hon riboxom phia trudce.




Riboxom 1: t
Riboxom 2: t + At
Riboxom 3:t+ 2 At
Riboxom 4: t + 3 At
Riboxomn: t+ (n—1) At
DANG 11: TINH THOI GIAN TONG HQP CAC PHAN TU PROTEIN
1)Cia mot mARN: Chia lam 2 giai doan
% Thoi gian ké tir lic riboxom thir nhat tiép xtc dén khi né roi khéi mARN. | t=L
\Y}

/7 X/ /7 X/
LR X R X X g

X/
°e

% Thoi gian ké tir riboxom thtr nhat rdi khéi mARN dén khi riboxom cudi cliing roi khéi mARN.

: t= YAl
t=YAt=t1+tr+tz+......... + tn N V]
T IO l\lluulls vav glua 2 rlUUAUlll NOU IV .

> Vay thoi gian tong hop cac phan tir protein 1a:

T=t+t =L + YAl
V.V

v' Néu cac riboxom (n) cach déu nhau trén mARN, ta c6:

T=t+t=L+ (n-1)Al
Vv

2)Ciia nhiéu mARN théng tin sinh ra tir 1 gen ¢6 cing s riboxom nhit dinh trwot qua khéng tré
lai:

% Néu khong ké dén thoi gian chuyén tiép giita cic mARN:
k 1a sO phan tir mARN.

ST=kt+t
% Néu thoi giarreruycemrmopgroa cac riboxom 14 At thi ta cé cong thirc:

ST=kt+t +(k—1)At

DANG 12: TINH SO AXIT AMIN TU DO CAN DUNG DOI VOI
CAC RIBOXOM CON TIEP XUC VOI mARN

dYaag=artat......... + ax

a1,z : sb a.a trong chudi polipeptit ciia Riboxom 1, Riboxom 2, .............

dx as az a1

{x la sO riboxom.




% Néu cac riboxom cach déu nhau thi ta co:
S6 hang dau a; = s6 a.a ctia Ry.
Cong sai d: s6 a.a & Riboxom sau kém hon Riboxom trudc.
S6 hang cta diy x: s6 Riboxom dang trugt trén mARN.
BAI 4: DOT BIEN GEN
DANG 1: THAY POI LIEN KET HIPRO

Sy = §[2a1+(x—1)d]

+ Mt
- Mat1 (A—T): Sé lién két hidrd giam 2 .
- Mét 1 (G—-X): S6 lién két hidrd giam 3 .
+ Thém :
- Thém 1 (A —T): S lién két hidro tang2 .
- Thém1 ( G — X ) : S lién két hidrd tang 3 .
+ Thay :
- Thay 1 (A—T)bang 1 (G —X) : S6 lién két hidrd ting 1 .
- Thay 1 (G —X ) bang 1 (A —T) : S6 lién két hidrd giam1 .
+ ) 5 - BU:
- gOy ®t bibOn thay thO gkp A - T b»ng gEp G - X
- s-®: A -T A -5 -BU »5-BU -G — G- X
+) EMS:
- gOy ®ét bilOn thay thO G -X b»ng cEp T -A hofc X - G
- sa®: G- X *EMS -G T (X)) —EMS & T — A hoEc X - G
+) Acridin
- chén vao mach géc s& dan dén DB thém 1 cap nu
- Chénvaomanh .........

DANG 2 : LIEN QUAN PEN CHIEU DAI GEN
a) Chiéu dai khéng thay déi :Thay s6 cap nucleotit bang nhau .
b) Chiéu dai thay doi :
-Mét : Gen dot bién ngin hon gen ban dau .
-Thém : Gen d6t bién dai hon gen ban dau
-Thay cip nucleotit khong bang nhau.
DANG 3 : LIEN QUAN PEN PHAN TU PROTEIN :

a)MAt hodc thém : Phan tur protein s€ bi thay ddi tir axitamin c6 nucleotit bi mat hodc thém .
b)Thay thé :
-Néu bo ba dot bién va bo ba ban ddu cling ma hoa 1 axitamin thi phan tir protein s& khong thay doi .

- Néu b ba dot bién va bo ba ban dau ma hoa aa khac nhau thi phan tir protein c6 1 aa thay doi .

DANG 4 : TAN SO POT BIEN GEN
VD1 :Trong 100.000 tré so sinh ¢6 10 em lun bam sinh, trong d6 8 em c6 bb me va
dong ho binh thuong, 2 em ¢é bd hay me lin. Tinh tan sé dot bién gen
A 0,004% B 0,008% C 0,04% D 0,08%
Giai (theo cdch hiéu alen dot bién khong xudt hién dong thoi trong phat sinh giao tir ciia Bé va Me)
Theo dé --> lin do DB trdi va c6 10-2=8 em lun do DB
TS alen=100000x2; s6 alen DB = 8--> Tan s6 DB gen=8/200000= 0,004% (Pan A)

BAI 5: NHIEM SAC THE



DANG 1: TINH SO TE BAO CON TAO THANH VA SO THOI VO SAC
+»» Tuw mot té bao ban dau:

A=2%

< Tu nhiéu té bao ban diu:

a1 té bao qua x1 dot phan bao = sd t& bao con 1a 12, | YA =120 + 2,22 + ...

até bao qua xz dot phan bao > s6 té bao con 13 2222
P Tong s6 t& bao con sinh ra :

DANG 2:

TINH SO NST TUONG DPUONG VOI NGUYEN LIEU PUGC CUNG CAP TRONG QUA
o TRINH TU NHAN POI CUA NST

% Tong so NST sau cung trong tat ca cic té bao con: | o ox

< Tong s6 NST tuong duong vi NLCC khi 1 té bao 2n qua x dot nguyén phan 1a:
YNST =2n.2*-2n=2n(2* -1)

% S0 NST chua hoan toan nguyén li¢u moi:

YNSTmei = 2n.2°—2.2n =2n(2* - 2)

DANG 3
TINH THOI GIAN NGUYEN PHAN
1)Thoi gian cia mot chu Ki nguyén phan:
La thoi gian ctia 5 giai doan, c6 thé duoc tinh tir dau ki trung gian dén hét ki cudi.
2)Thoi gian qua cac dot nguyén phan:

DANG 4
TINH SO GIAO TU HINH THANH VA SO HQP TU TAO RA
DTao giao tir( due XY, cdi XX ):
% Té bao sinh tinh qua giam phan cho 4 tinh tring gom 2 loai X va Y.
> SO tinh tring hinh thanh = s6 té bao sinh tinh x 4.
> S6 tinh tring X hinh thanh = s tinh tring Y hinh thanh.
% Té bao sinh trimg qua giam phan chi cho 1 té bao trimg loai X va 3 thé dinh hudng (sau nay s&
bién mat ).
> SO trimg hinh thanh = s t& bao trimg x 1.
> S thé dinh hudng = s6 té bao trimg x 3.
2)Tao hop tur:
Mot tinh tring loai X két hop véi trimg tao thanh mot hop tir XX, mot tinh tring Y két hop véi
trimg tao thanh hop tir XY.
> S6 hop tir XX = s6 tinh tring X thy tinh.
> SO hop tir XY = s6 tinh tring Y thy tinh.

10



3)Hiéu suit thu tinh (H):

H thu tinh cta tinh tring =S4 tinh trung thu tinh X 100%
Tong s6 tinh trung hinh thanh

H thu tinh cta tring = S trimg thy tinh X 100%
Tong so tring hinh thanh

DANG 5: Xac dinh tin s6 xuét hién cac té hop gen khic nhau vé ngudn géc NST
a. T6ng guat
Dé giai cac bai toan vé ngudn géc NST ddi véi loai sinh san hitu tinh, GV can phai giai thich cho HS
hiéu dugc ban chat cia cip NST twong dong: mot ¢6 ngudn gdce tir bd, mot cé ngudn gde tir me.
Trong giadm phan tao giao ti thi:
- Mbi NST trong cip tuong dong phan li vé mot giao tir nén tao 2 loai giao tir c6 ngudn gbe khac nhau (
bé hodc me ).
- Cac cip NST ¢6 su PLPL, t6 hop tu do . Néu goi n 14 s6 ciip NST cua té bao thi:
* Sb giao tir khac nhau vé ngudn gdc NST duoc tao nén = 2" .
— S6 t6 hop cac loai giao tir qua thy tinh = 2", 27 = 4"
Vi mbi giao tir chi mang n NST tr n cap tuong déng, ¢6 thé nhan mdi bén tir b hodc me it nhit 13 0
NST va nhiéu nhat 1a n NST nén:
* S giao tir mang a NST cua b6 (hoic me) = Cn?
— Xac suat dé mot giao tir mang a NST tir bd (hodc me) = Cn?/ 2",
- S6 t6 hop gen c6 a NST tir 6ng (ba) ndi (giao tir mang a NST ciia b6) va b NST tir ong (ba) ngoai
(giao tr mang b NST cua me) = Cn® . CnP
— X4c suat ctia mot tO hop gen c6 mang a NST tir 6ng (ba) ndi va b NST tir ong (ba) ngoai =
Cn?. CnP /4"
b. VD
B NST ludng bdi cua nguoi 2n = 46.
- C6 bao nhiéu trudng hop giao tir c6 mang 5 NST tir b5?
- Xéc suat mot giao tir mang 5 NST tir me 1a bao nhiéu?
- Khd ndng mot ngudi mang 1 NST cua 6ng ndi va 21 NST tur ba ngoai 1a bao nhiéu?
Gidi
* 86 truomg hop giao tir c6 mang 5 NST tir bd:
=Cn? =C2°
* X4c suit mot giao tir mang 5 NST tir me:
=Cnd/2"=C23%/ 2%,
* Kha ning mot nguwdi mang 1 NST cua 6ng ndi va 21 NST tir ba ngoai:
= Cnd. CnP /4" =C23t. C23? [ 4% =11.(23)? | 4%

DANG 6: TY LE GIAO TU, SO LOAI GIAO TU DUA VAO NF-GF
-S6 loai giao tir hinh thanh : 2" * X x: Sb cap NST ¢6 trao doi doan .
-Ti 1& mdi loai giao tir : 1/2" .
-Sb loai hop tir = S6 loai giao tir Q. S6 loai giao tir 3.
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VD: O 1 loai: co thé cai c6 1 cap NST trao dbi doan tai 1 diém, con co thé duc giam phan binh thudng.
Qua thu tinh tao ra dugc 512 kiéu td hop. Biét loai c6 bdo NST gém cac cap NST co cAu truc khac nhau.
BO NST cua loai la:
A. 2n=14. B. 2n=46. C. 2n=10. D. 2n=8.
gidi
Co thé cdi xdy ra trao déi chéo ¢ 1 diém ¢ 1 cip NST tao ra 2" gti
Co thé dwe giam phén binh thuwong tao ra 2" gtiv
Qua thu tinh sé kiéu t6 hop tao ra la 2"**2" =512 suy ra n=4. Viy 2n=8

VD2: O mot loai sinh vat, xét mot t& bao sinh tinh ¢ hai cip nhiém sic thé ki hiéu 1a Aa va Bb. Khi té
bao nay giam phan hinh thanh giao tir, 6 giam phan I cdp Aa phén li binh thuong, cap Bb khong phan li;
giam phan II dién ra binh thuong. S6 loai giao tir c6 thé tao ra tir té bao sinh tinh trén 1a

A 2 B.8 C. 4 D.6

Giai: truong hop xét mot té bao rdi loan hay khong thi déu ludn cho 2 loai giao tir. Tai ki giita I NST
sap xép thanh 2 hang. R& rang trong mot té bao chi c6 mot cach sap xép cu thé. Két qua tai ki sau I cho 2
té bao c6 vat chét di truyén khac nhau. Con lan phéan bao II s& gidng nhu qua trinh nguyén phan, tirc chi
1am ting sb lugng té bao con sd loai té bao van khong thay doi, tic 1a 2.

DANG 7: SO CACH SAP XEP NST O MP XiCH PAO

Véi n ciip NST sé& c6 2™ cach sap xép

Vd1: Kiéu gen cta ca thé duc 13 aaBbDAXY thi sb cach sip xép NST kép & mit phang xich dao cia
thoi vo sdc vao ki giita giam phén 1 1a:

A8 B.16 C.6 D4

Giai: Mic du dé cap dén 4 cap NST nhung c6 mét cdp c6 KG d@)ng hop (aa) nén chung ta chi xét 3 cdp.
V61 mot cap NST s& co mot cach sép xép.

Vi 2 cip NST sé& ¢6 2 cach sap Xep.

Véin cdp NST sé& co 2™ cach sap xép.

DANG 8: TINH SO PROTEIN HISTON

VD: Mot té bao xet 1 cap nhiém sac thé tuong dong. Gia sir trong mdi nhiém séc thé, tong chiéu dai cac
doan ADN quén quanh céc kh01 cau histon dé tao nén cac nucleoxom 1a 14,892 um. Khi té bao nay budc
vao ky gitta ctia nguyén phan, tong sd cac phan tir protein histon trong cac nucleoxom ciia cip nhiém sic
thé nay la:

A. 8400 phan tir. B. 9600 phan ttr. C. 1020 phan tur. D. 4800 phan tu.

GIAI: Ctr 1 doan gom 146 cip nu = 496,4A° quan quanh Inucléoxom gdém 8 pt Histon

o ki giva NP NST nhan déi nén mdi cip thanh 4 NST— tdng chiéu dai = 148920 x4(A°)

Vay s0 pt Histon = 8(148920 x4/496,4) = 9600

BAI 6: POT BIEN CAU TRUC NHIEM SAC THE
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111-Dot bién cu tric NST : C6 4 dang ]
1.Matdoan: ABCDEeFGH DPotbien A DEeFGH

2.Lapdoan: ABCDEeFGH Dot bién ABCBC DEeFGH
3.Diodoan:ABCDE e FGH Dﬁtbién=ADCBEoFGH

4.Chuvén doan :

a)Chuyén doan trong cung 1 NST :

ABCDEeFGH Dot bieén ABEeFCDGH
—_—

b)Chuvén}ioan oiira 2 NS’l: khac nhau :
-Chuyén doan twong ho :

ABCDEeFGH MNOCDEeFGH
Dot bién >
MNOPQeR ABPQeR
-Chuyén doan khong twong ho :
ABCDEeFGH CDEeFGH
Dot bién
MNOPQeR > ABMNOPQeR

VD ¢ nguoi: Mét doan ¢ cap NST s6 21 hodc 22 géy pénh bach cau 4c tinh
3 NST s6 13 — 15 : sat mdi, thira ngén, chét yéu
e 3 NST s016 -18 : ngon tré dai hon ngon gitra, tai thap, ham bé

BAI 7 : DQT BIEN SO LUONG NST
DANG 1 : THE LECH BOI :
a/ Cac dang :
-Thé khuyét (khong) : 2n — 2 ; Thé khuyétkép :2n—2 - 2.
-Thé 1:2n—1 ; Thé 1 kép:2n—1—-1.
-Thé3:2n+1 ; Thé3kép:2n+1+1.
-Thé4:2n+2 ; Thé4kép:2n +2+2.
(n: S6 cap NST) .

DANG DPOT BIEN SO TRUONG HOP TUCONG UNG VOI CAC CAP NST

S6 dang 1éch boi don khac nhau | Cnl=n

Sb dang léch bdi kép khac nhau | Cn2 = n(n — 1)/2!

Cé a thé léch boi khac nhau An® = nl/(n —a)!

+VD

Bo NST ludng bdi cua loai = 24. Xac dinh:

- C6 bao nhiéu trudng hop thé 3 c6 thé xay ra?

- C6 bao nhiéu trudng hop thé 1 kép co thé xdy ra?

- C6 bao nhiéu trudng hop dong thoi xay ra ca 3 dot bién; thé 0, thé 1 va thé 3?
Gidi

* 86 truomg hop thé 3 ¢é thé xay ra:

2n=24—n=12
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Trudng hop nay don gian, 1éch boi c6 thé xay ra & mdi cip NST nén HS dé dang xac dinh sb trudng hop

=n = 12. Tuy nhién GV nén luu cong thic tong quat dé gitip cac em giai quyét duoc nhitng bai tap

phuc tap hon .

Thue chit: s6 truomg hop thé 3=Cnl=n=12

* S0 trwong hop thé 1 kép cé thé xay ra:

HS phai hiéu duoc thé 1 kép tirc dong thoi trong té bao c6 2 thé 1.

Thyec chét: sb trudng hep thé 1 kép = Cn? = n(n—1)/2=12.11/2 = 66

* S trueong hop dong thoi xady ra ca 3 dot bién: thé 0, thé 1 va thé 3:

GV cén phan tich dé HS thay rang:

- Vi thé 16ch boi thir nhat s& co n truong hop tuong tng véi n cip NST.

- Vi thé 1éch boi thir hai s& c6 n — 1 truong hop twong tng v6i n — 1 cip NST con lai.

- Vi thé 16ch boi thi ba s& ¢6 n — 2 truong hop tuong tng voin—2 cap NST con lai.

Két qua = n(n-1)(n-2) =12.11.10 =1320. Tuy nhién can luu ¥ cong thire tong quat cho HS.

-Thue chit: so trwomg hop dong thoi xay ra 3 thé léch bdi = An? = nl/(n —a)! = 121/(12 — 3)!
=121/91'=12.11.10 = 1320

b/ Léch boi trén NST thwong cia ngwoi: Hji chieng Down:
- Cap NST thr 21 cua nguoi bénh Down ¢6 3 NST (2n+1; 47), cia nguoi binh thuong 1a 2 NST.Do 1
triomg mang 2 NST 21 x 1 t/trung binh thudng)
» la nam (nt), b ngan, gay rong va det
> khe mat xéch, 16ng mi ngan va thua
» cdc ngbn tay ngan, co thé cham phét trién
> sidan, vo sinh.
- Su tang ti 1€ tré mai sinh méc bénh Down theo tudi nguoi me
Phu nir khong nén sinh con khi tudi da ngoai 40.
* Vi khi tudi ngudi me cang cao, cac té bao bi 130 héa = co ché phéan ly NST bi 16i loan
¢/ Thé di bdi & cip NST giéi tinh ciia nguoi:
1. Hoi chimg XXX (2n+1;47) - Cap NST s6 23 ¢6 3NST X - Nif, budng tring va da con khong
phat trién, réi loan kinh nguyét, kho c6 con
2. H.C Técno XO (2n-1; 45): - Cap NST s6 23 chi ¢c6 INST X - Nik, lun, c6 ngan, khong c6
kinh nguyét, si dan.
e 3. H.C Klinefelter XXY: (2n+1;47) : - Cap NST 23 ¢6 3 NST la XXY - Nam, bi bénh mu mau,
than cao, chan tay dai, si dan va thuong vo sinh
+ Cach viét giao tir thé ba 2n+1 (dé nham véi 3n)
- Thyc vat: Co thé 2n+1 & hoa duc chi cho hat phan n c6 kha nang thy tinh (giao tir n+1 bat thu)
Hoa cai cho cd giao tir n va n+1 c¢6 khd ning thy tinh
- VD1: KG aaa va Aaa & hoa céi theo so d0 sau
, 4 : S Y A

3 3a:3aa=1la: laa U 1A - 2a-2Aa - laa.

a go=ioe
- Hoa duyc: aaa chi chi giao tir a; Aaa: cho 1/3A+2/3a c6 kha ning thu tinh (tir so d0 trén)

2

BT1: Mot phu nir I6n tudi nén di xay ra sy khong phan tach ¢ cip NST giéi tinh trong giam phan
I. Poi con ciia ho c6 thé ¢6 bao nhiéu % song sét bi dot bién thé ba (2n+1)

A.33,3% B.25% C.75% D. 66,6%

Bai LAM: O me tao 2 loai giao tir XX, O b6 tao 2 loai X, Y tong cong c6 4 to Hop giao tir XXX, XXY,
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X0 ,0Y. Do OY bj chét trong giao doan hop tir nén c6 3 KG sdng sot XXX, XXY,XO. Thi trong d6 thé
2n+1 la XXX vaXXY nén ty 1€ 1a 2/3.=66,6%

DANG 2: THE PA BOI
a. Cac dang
-Pa bdi chan : T boi (4n) ,Luc bdi (6n) , Bat boi (8n) ...
-Da boi 1é : Tam bodi (3n) , Ngii bdi (5n) , That boi (7n) ...
b.Cdch viét giao tir :
+ Dbi voi kiéu gen AAAa: ca thé nay tao hai loai giao tur véi ti I¢.

A R — A
\>< 3AA:3Aa=1AA " 1Aa
o ~
A a
+ Pdi véi kiu gen Aaaa: ca thé nay tao 3 loai giao tir voi ti 18.
A
= 1AA :4Aa: laa
//’/
a a
* T boi (4n) :
AAAA — 100% AA
AAAa — 12AA : 1/2Aa
AAaa — 1/6AA :1/6Aa : 1/6aa
Aaaa — 1/2Aa : Y% aa
aaaa — 100 % aa
*Tam béi (2n+1) :
AAA — o AA 12 A
AAa — 1/6AA: 2/6 A : 2/6 Aa : 1/6*
Aaa — 1/6A: 2/6 Aa : 2/6a . 1/6aa
aaa — Yhaa: Y a

Bai toan 1:
Xac dinh ti 1€ moi loai giao tir binh thwong dugce sinh ra tir cac cay da boi :

a) BBBbbb b) BBbbbb c)BBBBBBbb
GIAL
Ti 1€ cac loai giao tir binh thuong duoc tao ra tur cac KG:

a) BBBbbb:

C% BBB =1=1/20
C% C% BBbh=9=9/20
Cl3 C%3Bbb =9=9/20
C3; bbb =1=1/20

b) BBbbbb:
C%»C4BBb =4 =1/5
C, C%Bbb =12=3/5
C3 bbb =4 =1/5

c) BBBBBBbb
C% BBBB =15=3/14
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C3% C% BBBb =40 =8/14 C% C% BBbb =15=3/14

DANG 3: BAI TOAN NGUQC CHO TY LE PONG HQP LAN=> KG P

1 — _ _— .
aaa = =< loai giao tiraa x 1L = loar g1ao tir aa.
h)

+1/6 aaaa = 1/6 loai giao tur aa x 100% loai glao tur aa.

Suy ra: -11,-(1

BAI 11+12 QUY LUAT PHAN LY VA PHAN LY PQC LAP
DANG 1: PHUONG PHAP CHUNG GIAI BAI TAP
1.Trwong hop 1 : Dé bai cho diy dii cac kiéu hinh & doi sau ap dung QI phén ly ddc 1ap:
+ Bwdc 1 : tim trdi 1an va quy udc gen
- Tréi 1an: 3 phuong phap:
* Do dau bai cho
* F1 dong tinh (100%) KH nao d6, thi d6 1a KH troi
* X¢ét ty 1€ tinh trang: KH nao di voi 3 1a trdi VD Cao/thép=3/ 1
- Quy udc gen: Troi chit cai In hoa, lan chir cai thuong
+ Buwdc 2 : Xét su di truyén cua ting cdp tinh trang ¢ doi sau :
3/1— dinh luat 2 cia Menden ==> Kiéu gen ctia ca thé dem lai : Aa x Aa.
1/2/1— troi khong hoan toan ==> Kiéu gen ciia ca thé dem lai: Aa x Aa.
1/1 — la két qua ctia phép lai phan tich ==> Kiéu gen clia ca thé dem lai : Aa x aa.
+ Buwée 3 : Xét su di truyén cac cdp tinh trang & doi sau : nhan ty 18 KH cac phép lai riéng ¢ budc 2 néu
trung véi ty 16 KH cua dau bai=> tuan theo quy luat Phan ly doc 1ap
+ Budce 4 : Viét so o lai .
2. Trudng hop 2 : Pé bai chi cho 1 loai kiéu hinh ¢ doi sau :
a) Lai 2 cap tinh trang : S€ gdp mdt trong céc ti 1€ sau :
-2 tinh trang 1an : 6,25 % = 1/16.
-1tr6o1, 11an  : 18,75 % = 3/16.
b) Lai 3 cap tinh trang : S€ gap mot trong cac ti 1€ sau :
-3 tinh trang 1an : 1,5625 % = 1/64 .
-2 tinh trang 1n , 1 tinh trang trgi : 4,6875 % = 3/64 .
-1 tinh trang 1an , 2 tinh trang trdi : 14,0625 % = 9/64 .

DANG 2: TINH SO LOAI VA TiM THANH PHAN GEN CUA GIAO TU
1)S6 loai giao tir: Khong tiiy thudc vao sé cip gen trong KG ma tiy thudc véo sé cdp gen di hop.
Trong do:
% KG cua ca thé gdm 1 cdp gen di hop sé& sinh ra 2 loai giao tir.
% KG cua ca thé gbm 2 cdp gen di hop sé sinh ra 22 loai giao tir.

% KG cua ca thé gom 3 cap gen di hop s& sinh ra 23 loai giao tir.
mmmp S§ loai giao tir ciia ca thé c6 KG gbm n cdp gen di hop = 2" i 1¢ twong duong.

2)Thanh ph?l‘n gen cua giao tu:
Str dung so d6 phan nhanh Auerbac qua cac vi du sau:
Vidu 1: AaBbDd
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A a
D4« | ™™g D« | ™D D& [ D | d
v \ 4 \ 4 \ 4 v v v v
ABD ABd AbD Abd aBD aBd abD abd
Vidu 2: AaBbDDEeFF
— T — T
B b B D
D D D D
A \A‘e yr'ed \Aﬁ V'ed \‘9 E‘/ \A‘e
0 N 2 g
v v v v v v v v
ABDEF  ABDeF AbDEF AbDeF aBDEF  aBDeF abDEF  abDeF
DANG 3: TINH SO KIEU TO HQP - KIEU GEN - KIEU HINH

] VA CAC TIi LE PHAN LI O POI CON
1)Kiéu t6 hop:

S6 kiéu t6 hgp = s0 giao tir duc x sO giao tir cai

+ Chu y: Khi biét s6 kiéu t6 hop > biét s6 loai giao tir duc, giao tir cai = biét sb cap gen di hop
trong kiéu gen cua cha hodc me.
2)S loai va ti 1é phén li vé KG, KH:
% Tilé KG chung cua nhiéu cip gen bang cac ti 16 KG riéng r& ctia mdi cip tinh trang nhan voi
nhau.
% S6 KH tinh trang chung bang s6 KH riéng cia mdi cip tinh trang nhan vai nhau.
Vi du: A hat vang, B hat tron, D than cao. P: AabbDd x AaBbdd.

Ciap KG S6 luong KH S6 luong
Aa x Aa 1AA:2Aa:1laa 3 3 vang : 1 xanh 2
bb x Bb 1Bb:1bb 2 1 tron : 1 nhan 2
Dd x dd 1Dd:1dd 2 1 cao : 1 thap 2

S(f) KG chung = ( 1AA:2Aa:laa)(1Bb:1bb)(1Dd:1dd) = 3.2.2 = 12.
S6 KH chung = (3 vang : 1 xanh)(1 tron : 1 nhan)(1 cao : 1 thap) =2.2.2 = 8.

VD Xét S locut - gen phan ly ddc 1ap trén NST thwong, mdi locut ¢é hai alen. Tinh s0 kiéu gen khac
nhau trong quan thé thudc cac truomg hop sau day:

a) SO Kkiéu gen dong hop 1 cip gen

b) S6 kiéu gen dong hop 2 ciip gen

c) S6 Kkiéu gen dong hop 3 cip gen

d) So kiéu gen dong hop 4 ciip gen

e) S6 Kkiéu gen dong hop 5 cip gen
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f) Téng s kiéu gen khac nhau
Cach giai: _
a) S6kiéu gen donghop 1 cip gen =21 .Cst=2x5=10
b) S6 kiéu gen dong hop 2 cip gen = 22 .Cs? =40
¢) Sb kiéu gen dong hop 3 cip gen =2°.Cs® =80
d) S6 kiéu gen dong hop 4 cip gen = 2*.Cs* =80
e) Sb kiéu gen dong hop 5 cip gen =2°.Cs° =32
Téng sb kiéu gen khac nhau = 3° = 243

DANG 4: TiM KIEU GEN CUA BO ME
DKiéu gen riéng cua tirng loai tinh trang:
Ta xét riéng ket qua doi con F1 Ciia tieng logi tinh trang.

a)F1 dong tinh:
< Néu P c¢6 KH khac nhau =>P : AA x aa.
% NéuP cod cung KH, F1 1a troi => P : AA x AA hoac AA x Aa
% Néu P khong néu KH va F 1a trgi thi 1 P mang tinh trang trdi AA, P con lai c6 thé 1a AA, Aa
hodc aa.
b)F1 phén tinh ¢6 néu ti lé:
*F1 phan tinh ti 1€ 3:1
< Néu trdi hoan toan: =>P : Aa x Aa
% Néu troi khong hoan toan thi ti 18 Fq 1a 2:1:1.
% Néu co gen gy chét ¢ trang thai dong hop thi ti 1¢ Fy 1a 2:1.
*F1 phan tinh tilé 1:1
% Day la két qua phép lai phan tich=>P : Aa X aa.
c)F1 phéin tinh khong ro ti lé:
% Dua vio ca thé mang tinh trang lan & F1. aa => P déu chira gen l3n a, phdi hop véi KH 6 P ta suy
ra KG cua P.
2)Kiéu gen chung ciia nhiéu loai tinh trang:
a)Trong phép lai khong phai la phép lai phan tich:
Ta két hop két qua lai vé KG riéng ciia tirng logi tinh trang véi nhau.
Vi du: Cho hai cdy chua rd KG va KH lai v6i nhau thu dugc F1 : 3/8 cdy do tron, 3/8 cay do bau duc, 1/8
cdy vang tron, 1/8 ciy vang bau dyc. Tim hiéu 2 cay thudc thé hé P.

Giai
% Ta xét riéng tirng cap tinh trang:
+Mau sic:
b =3+3 =3dd: 1 vang=>theo quy luatphanli.=>P:Aa X Aa
Vang 1+1
+Hinh dang:

Tron =3+ 1 =1 Tron : 1 Bau duc =>lai phan tich. => P : Bb x bb.
Bau duc 3+1 ) ) .
% Xét chung: Ket hop ket qua veé KG riéng ciia moi loai tinh trang ¢ trén ta c6 KG cua P : AaBb x
Aabb.

b)Trong phép lai phan tich:
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Khéng xét viéng tirng tinh trang ma phii dwa vao két qud phép lai dé xdc dinh ti Ié va thanh
phén gen ciia méi logi giao tir sinh ra => KG ciia cd thé do.
Vi du: Thuc hién phép lai phan tich 1 cdy thu duoc két qua 25% ciy do tron, 25% cay do bau duc. Xac
dinh KG cua cay do.

Giai
Két qua F1 chiing t6 cAy ndi trén cho 4 loai giao tir ti 1¢ bang nhau 1a AB, Ab, aB, ab.
Vay KG cay d6 1a : AaBb.
Tim ti I¢ phan tich vé KH ¢ thé hé con d6i véi loai tinh trang dé tir 46 xac dinh quy luat di truyén

chi phéi.

+3:1 1a quy luat di truyén phén tich troi lan hoan toan.

+ 1:2:1 1a quy luat di truyén phén tich troi khong hoan toan (xudt hién tinh trang trung gian do
gen nam trén NST thuong hodc gi6i tinh.

+1:1 hodc 2:1 ti 1& ctia gen gay chét.

1.1.2. Khi lai 2 hay nhiéu cip tinh trang:
+ Tim ti I¢ phan tich vé kiéu hinh & thé hé con d6i v6i mdi loai tinh trang.
+ Nhan ti 1¢ KH riéng r€ cua loai tinh trang nay véi ti 1¢ KH riéng cua loai tinh trang kia.

Néu thay két qua tinh dugc phu hop véi két qua phép lai thi c6 thé két ludn 2 cip gen quy dinh 2
loai tinh trang d6 nam trén 2 cdp NST khac nhau, di truyén theo dinh luat phan li doc lap ctia Menden
(trir ti 1€ 1:1 nhan véi nhau).

Vi du: Cho lai hai thit ca chua: qud dé-than cao véi qua dé-thdn thdp thu dwoc 37.5% qua do-than cao:
37.5% qua do -thdn thap: 12.5% qua vang-than cao: 12.5% qud vang-than thdp. Biét rang moi tinh
trang do 1 gen quy dinh. Giai:

+ Xét riéng ting tinh trang & thé hé con:
(37,5% +37,5% ) d6 : (12,5% +12,5% ) vang =3 do: 1 vang
(37,5% +12,5% )cao :(37,5% +12,5% )thap =1 cao: 1 thap
, +Nhan2 til¢nay (3d6: 1vang) (1cao:1 thip ) = 3 do-cao : 3 dé-t}lép : 1 vang-cao : 1 vang-
thap, phu hop véi phép lai trong dé bai. Vay 2 cap gen quy dinh 2 tinh trang nam trén 2 cdp NST khac
nhau.

F1 F2
£ 1 e R S6 kiéu to £ . s 1A 1R X . 1A 1c A
Kidu oen So kiéu h ‘a0 S loai | Til¢kiéu | So6loai | Til¢kiéu
£ giao tir Opt f kiéu gen gen kiéu hinh hinh
Lai 1 tinh | Aa 2! 21x 2t 3! (1:2:1)* 2! (3:1)!
Lai 2 tinh | AaBb 22 22 x 22 32 (1:2:1)? 22 (3:1)?
Lai 3 tinh | AaBbCc 23 23x23 33 (1:2:1)3 23 (3:1)°
Lai n tinh | AaBbCc 2" 2"x 2" 3" (1:2:1)" 2" (3:1)"

Téng quat hon, néu mét cdy di hop vé n cip allen giao phin véi cay di hop vé m cap allen thi ta co:

+ Cay di hop V;é n cap allen c6 2" loai giao tir
+ Cay di hop vé m cé@p allen c6 2™ loai giao tir
Do d6 => Tong s6 hop tir = 2" x 2™ = 2™M
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3 k+m
- Til¢ cay co kiéu hinh troi = (Zj

Ti 1é thé ddng hop toan troi = ln*im— Emm
1 1€ the dong hop toan tro1 = 5 5 5

1 n 1 m n+m
- Ti 1& thé dong hop toan lin = (E) *(Ej = ( )

DANG 5: TIM SO KIEU GIAO PHOI-SO KIEU GEN CUA QUAN THE MENDEL

N |-~

1. S6 kiéu giao phoi —So KG duec x sb Kiéu gen cai
Mot co thé co n cap gen nam trén n cap NST tuong dong, trong d6 ¢o k cap gen di hop va m=n-k
cap gen dong hop. S6 kiéu gen c6 thé co cuia co thé d6 tinh theo cong thirc:

A=ClH #2"  =Cl#2"
Trong d6: A 1a s6 kiéu gen c6 thé ¢ cua co thé d6
nla sé cap gen
k 1a s&  c@p gen di hop
m 14 s6 cap gen dong hop
Vi du: Trong co thé c¢é 4 cdp gen nam trén 4 cap NST tuwong dong co thé bo ¢é 3 cdp gen di hop, 1 cdp
gen dong hop. con me thi nguoc lai. C6 bao nhiéu kiéu giao phoi c6 thé xdy ra?
A. 64 B.16 C.256 D.32
Giai:
CACH 1: Gidi theo cach liét ké cdc kiéu gen co thé ¢6 ciia co thé bé me sau dé nhan lai véi nhau:
+ Xét co thé bd: ¢6 3 cdp gen di hop, 1 ddng hop => céc kiéu gen c6 thé co:

AaBbCcDD AaBbCcdd
AaBbCCDd AaBbccDd
AaBBCcDd AabbCcDd
AABbCcDd aaBbCcDd

Viy ¢6 tat ca la 8 truong hop c6 thé xay ra
+ Xét co thé me: c6 1 cap di hop, 3 cap dong hgp=> céc kiéu gen c6 thé co:

AaBBCCDD AabbCCDD
AaBBCCdd AabbCCdd
AaBBccDD AabbccDD
AaBBccdd Aabbccdd

Néu ta gia dinh Aa la cap gen di hop con 3 cdp gen con lai dg‘”)ngqhqp thi ta liét ké dugc 8 lgiéu gen, sau
do ta thay doi vai tro di hop cho 3 c@p gen con lai. Luc do, so ki€u gen c6 thé c¢6 cia co thé me 1a:
8.4=32
Suy ra, sb kiéu giao phdi 1a: 8 . 32 =256
= chondép an C

Czjf CH?2 - Ap dung cong thirc tinh:
S6 kiéu gen c6 thé co6 cua co thé bo la:
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4

A=Ci#2 =" x2'=4%2=8
(4-1p.1
S6 kiéu gen c6 thé co cua co thé me 1a:
3 3 4I 3
B=Cl#2%=——_%2°=4%8=32
(4-3).3

Suy ra, s6 kiéu giao phdi 1a: 8 . 32 =256
= chondép an C

2/ Xac dinh tong s6 KG, s6 KGPH, KGDH trong truomg hop nhiéu cip gen PLPL, mdi gen c6 2

hoic nhiéu alen
a. Tong quat:

Dé xac dinh tong s6 KG, s6 KGPH, KGDH trong trudng hop nhiéu cap gen PLPL, mdi gen ¢6 2 hoic

nhiéu alen, GV can phai cho HS thiy 16:
* Voi moi gen:

Phan tich va chimg minh s6 KGDH, s KGDH, s6 KG ciia mdi gen, chi ra mdi quan hé giira 3 yéu t6 d6

v&i nhau va véi so alen cua moi gen:

- S6 alen ctia mdi gen c6 thé 16n hon hodc bang 2 nhung trong KG ludn c6 mit chi 2 trong s6 cac alen

do.

- Néu goi s6 alen ctia gen 1a r thi s6 KGDH = C2 = r(r-1)/2
- S6 KGPH ludn bang sb alen =r

-S6 KG =56 KGPH + 36 KGDH =r +r(r—1)/2 = r(r + 1)/2
* Vi nhiéu gen:

Do cac gen PLPL nén két qua chung = tich cac két qua riéng
Vi vay GV nén goi y cho HS 1ap bang sau:

GEN SO ALEN/GEN SO KIEU GEN SO KG PONG HQP SO KG DI HQP
[ 2 3 2 1
T 3 6 3 3
10 4 10 4 6
n r r(r+1)/2 r r(r-1)/2

( Luu y: thay vi tinh r( r + 1)/2, ¢ thé tinh nhanh 1 +2 + 3 +... +r)
b. Bai toan:
Gen I va II 1an luot ¢6 2, 3 alen. Cac gen PLDL. Xéc dinh trong quén thé:
- C6 bao nhiéu KG?
- C6 bao nhiéu KG ddng hop vé tit ca cac gen?
- C6 bao nhiéu KG di hop vé tat ca cac gen?
- C6 bao nhiéu KG di hop vé mét cip gen?
- C6 bao nhiéu KG it nhat c6 mot cap gen di hop?
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Giai
Dua vao cong thirc tong quat va do cac cip gen PLDL nén két qua chung bang tich cac két qua riéng, ta
co:
* §6 KG trong quan thé = ri(ri+1)/2 . ra(r2+1)/2 = 2(2+1)/2 . 3(3+1)/2 =3.6 =18
* 86 KG dong hop vé tit ca cac gen trong quin thé= r1.r2=23=6
* 86 KG di hop vé tit ca cac gen trong quan thé = ri(ri-1)/2 . r(r>-1)/2=1.3=3
* §6 KG di hop vé mdt cip gen:
Ki hiéu : P: dong hop ; d: di hop
O gen I c6: 2P+ 1d)
O gen Il co: (3D + 3d)
— Dbi voi ca 2 gen 1a két qua khai trién cua : (2D + 1d)(3D + 3d)
=2.3DD + 1.3dd+ 2.3bd + 1.3bd
- Vay s6 KG di hop vé mét cip gen=2.3+13=9
* 80 KG di hop vé it nhat mot cip gen:
S6 KG di hop vé it nhat mot cap gen dong nghia vdi viéc tinh tat ca cac truong hop trong KG co chira
cap di hop, tirc 12 bang s6 KG — s6 KG dong hop vé tit ca cac gen ( thay vi phdi tinh 1.3dd+ 2.3Pd +
1.3Dd )
-Vay s6 KG trong d6 it nhat ¢6 mot cip di hop = s6 KG — s6 KG dong hop =18 -6 =12

CONG THUC TONG QUAT TINH SO KIEU GEN TOI PA TRONG TRUONG HOQP CAC
| GEN LIEN KET
I. BAI TOAN TONG QUAT:
Cho gen I c6 n alen, gen II c6 m alen. Hai gen trén cling nam trén mot cap NST tuong dong. Xéc dinh sb
KG t6i da trong quan thé dbi voi 216cus trén.
I.CONG THUC TONG QUAT:
1. Déi v6i NST thuong:
* Gen I:
- Tong s6 KG = n/2(n+1)
- S6 KG dong hop =n
- S6 KG di hop =n/2(n-1)
* Gen 1l
- Tong s6 KG = m/2(m+1)
- S6 KG dong hop =m
-S4 KG di hop = m/2(m-1)
Do d6 s6 KG tbi da trong quan thé = [n/2(n+1)] [m/2(m+1)] + [n/2(n-1)] [m/2(m-1)]
=mn/2(mn + 1)
2. Dbi v6i NST gidi tinh (truong hop cac gen nam trén X & doan khong tuong dong véi Y)
a/ Trén XX ( gi6i dong giao) : gidng nhu NST thuong nén:
S6 KG = mn/2(mn + 1)
b/ Trén XY (gidi di giao) : Do trén Y khong c6 alen twong irng nén:
S6 KG =mn
Do d6 s6 KG tbi da trong quan thé = mn/2(mn + 1)+ mn
LUUY:
1/ Néu dat mn =N
ta sé thdy cong thire TQ trén giong truong hop véi 1 gen gom N alen:
- Trén NST thwong: tong so kiéu gen = N/2(N + 1)
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- Trén NSTGT : tong s6 kiéu gen =N/2(N + 1)+ N

2/ Mo rong: cong thirc TQ trén van diing trong truong hop nhiéu gen véi nhiéu alen
- Trén NST thuong: tong s6 kiéu gen = NI2(N + 1)
- Trén NSTGT : tong s6 kiéu gen =N/2(N + 1)+ N
véiN=axbxc....xn
va a,b,c,...n lz“m lwgt 1a s0 alen ciia cac gen 1,2,3,...n
1. vi DU
1/ BAI TAP
Gen LILIII 1an luot c6 3,45 alen. Xac dinh s6 KG tdi da co thé c6 trong quan thé (2n) vé 3 locus trén
trong truong hop:
a. Ca 3 gen trén déu nam trén NST thudng trong d6 gen II va III cing nam trén mot cip NST twong
dong,gen I nam trén cap NST khac.
b. Gen I nam trén cap NST thuong, gen II va III cting nam trén NST gi6i tinh X ¢ doan khong twong
dong véi Y.
c. Ca 3 gen trén déu ndm trén mot cip NST thuong
d. Ca 3 gen trén déu nam trén NST X ¢ doan khong twong dong véi Y
2/ GIAI
Cau a.
- S6 KG tdi da d6i v6i gen I=r/2(r+1) = 3/2(3+1) =6
- S6 KG tbi da d6i v6i 2 gen 11 va Il = mn/2(mn + 1) = (4 x 5)/2 x [(4 x 5)+1] = 210
Vay s6 KG tbi da trong QT véi 3 locus trén = 6 x 210 = 1260
Cau b.
- S6 KG tdi da d6i v6i gen I=r/2(r+1) = 3/2(3+1) =6
- S6 KG tbi da d6i v6i 2 gen 11 va Il = mn/2(mn + 3) = (4 x 5)/2 x [(4 x 5)+3] = 230
Viy s6 KG tdi da trong QT véi 3 locus trén = 6 x 230 = 1380
Cauc.
S6 KG tdi da=N/2(N + 1) =3.4.5(3.4.5+1)/2 = 1830
Cau d.
S6 KG tdi da=N2(N+ 1)+ N =3.45(3.45+1)/2 + 3.4.5 = 1890

CACH TINH SO KIEU GEN TOI PA TRONG QUAN THE (3n)VOT m ALEN
BAI TOAN 1
Gen I nam trén cip NST thudng c6 4alen; genll nam trén NST gidi tinh X & doan khong twong dong véi
Y gdm c6 6 alen.X4c dinh s6 KG tdi da c6 thé c6 trong QT (3n).

| GIAI
1. TONG QUAT: Xét QT da boi (3n): Vi m 1a sb alen
a/ Trén NST thuong:
* m =2 thi s6 KG = 4
* m > 2 thi s6 KG: tinh nhu sau:
- trudng hop mang 3 alen gidng nhau: alalal;a2a2a2;a3a3a3;a4a4a4...=
- truong hop mang 2 alen gidng nhau:alala2;alala3;alala4... =m(m-1)
- truong hop mang 3 alen khéac nhau: ala2a3;ala2a4;a2a3a4... =C3n

Viy s6 KG = m +m(m-1) + C3n = m%+C3n
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b/ Trén NST gioi tinh:

*Véim=2

-néula XXX ; XXY :S6KG=4+3=7

-néula XXX ;XYY :S6KG=4+2=6

* V61 m>2:

-néu la XXX ; XXY : S6 KG = m*+C3n+ m/2(m+1)

-néula XXX ; XYY : 86 KG = m?+C3m+ m = m(m+1)+C8n
2. GIAI:
S6 KG tbi da dbi voi cap NST thuong = m2+C3y = 42+C3= 20
S6 KG tbi da dbi voi cap NST gi6i tinh =
m2+C3m+ m/2(m+1)= 62+C3+6/2(6+1)=36+20+21= 77
hoic m?+C3n+ m = 62+C3%+6 = 36+20+6=62
Vay s6 KG tbi da trong QT la: 20 x 77 = 1540 hodc 20 x 62= 1240

=
BAI TOAN 2: O nguoi, xét 4 gen: gen thir nhat c¢6 3 alen nam trén NST thudng, cac gen 2 va 3 mdi gen
déu co 2 alen nam trén NST X (khong c6 alen trén Y) cac gen trén X lién két hoan toan voi nhau. Gen
thr 4 ¢6 3 alen nam trén NST gidi tinh Y (khong c6 alen trén X), . Theo 1y thuyét s6 kiéu gen toi da vé
cac locut trén trong quan thé ngudi 1a

A. 142 B. 115 C.84 D. 132

Bai Lam:

Gen tht nhat ¢6 3 alen ntreen NST thuongf co2 3(3+1)/2= 6KG.

- gen 2 va gen thir 3 xem nhu 1a 1 gen c6 2x2=4 alen

- vay 0 gidi XX ¢6 4(4+1)/2=10 KG

- & XY do X c6 4 kiéu két hop v6i Y ¢o 3 kiéu gen vay s6 KG & gidi XY 1a =4x3= 12

- Vay tong s6 KG cua quan thé la= 6(10+12)=132 KG

- DbapanD

DANG 6: TOAN VE XAC SUAT

I/ Ly thuyét
1/ Pinh nghia xic suat:
Xéc suét P) dé mot sy kién xdy ra la s6 1an xuat hién su kién do (a) trén téng s6 lan thir (n):
P=a/n

¢ Thi du:

P Than cao x than thap

F1 100% than cao
F2 787 than cao
277 than thap
Xéc sut xuét hién cay than cao 1a:
787/(787 + 277) =0.74
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2/ Céc qui tic tinh xac suit

2.1. Qui tic cdng xac suat

«  Khi hai su kién khong thé xay ra ddng thoi (hai sw Kién xung khic), nghia 13 sy xuat hién cua
su kién nay loai trir sw xuét hién cua su kién kia thi qui tic cong s& dugc dung dé tinh xac suit
cua ca hai su kién:

P (A hoic B)=P (A) + P (B)
e Thidu:
P4u Ha Lan hat vang chi c6 thé c6 mét trong hai kiéu gen AA (ti 18 1/4) hodc Aa (ti 16 2/4).
Do d6 x4c suét (ti 18) cua kiéu hinh hat vang (kiéu gen AA hodc Aa) s& 1 1/4 + 2/4 = 3/4.

2.2. Qui tac nhan xac suat

«  Khi hai sy kién ddc 1ap nhau, nghia la sy xuét hién cta su kién nay khong phu thudc vao su
xuat hién cua sy kién kia thi qui tac nhan sé dugc dung dé tinh xac suat cua ca hai sy kién:

P(AvaB)=P(A).P(B)
e Thidu:
O ngudi, bénh mu mau do6 - xanh luc do gen 13n nam trén nhiém sac thé gidi tinh X qui dinh.
Khong c6 gen trén nhiém sic thé Y. BS, me XAX? x XAY, xéac suét dé cap vo ché)ng nay sinh
con trai dau 1ong bi bénh 13 bao nhiéu?
=> X4c suét sinh con trai la 1/2 va x4c suét con trai bi bénh 1a1/2.
Do do: P (trai bi bénh) =1/2.1/2 =1/4

2.3. Qui tic phan phdi nhij thirc

« Khi x4c suat ciia mot su kién X 13 p va xac suat cta sy kién Y 1a q thi trong n phép thir, xac suit
deé su kién X xuat hién X 1an va su kién Y xuat hién y lan s€ tuan theo qui tac phan phoi nhi thiec:

P(X)=C/p"@—p)"~
P(X)=Clp*@— p)"

N1t

trong do6 C: — l( )I
XICNMN — X)1

nf=n(n-1)(n-2)..1vao0! =1
X+y=n=>y=n-x
va p+q=1=q=1-p Nl
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Do d6 cong thirc trén con co thé viet la:

Thi du 1

« O ngudi gen b gdy bénh bach tang so v6i B qui dinh mau da binh thudng. Mot cip vo chong kiéu
gen déu di hop c6 5 dira con.
Xéc sudt dé c6 hai con trai binh thudng, 2 con gai binh thudng va mot con trai bach tang 13 bao
nhiéu?
Phan tich
«  Xéc suat sinh con trai hodc con gai déu = 1/2
«  Xac suét sinh con binh thudong = 3/4
«  Xac suét sinh con bénh bach tang = 1/4
Nhu vay theo qui tic nhan:
«  Xac suét sinh 1 con trai binh thudong = (1/2)(3/4) = 3/8
«  Xac suit sinh 1 con géi binh thuong = (1/2)(3/4) = 3/8
«  Xac suét sinh 1 con trai bach tang = (1/2)(1/4) = 1/8
«  Xac sut sinh 1 con gi bach tang = (1/2)(1/4) = 1/8

Do do6
5
“orano O 8)(3/8)%(1/8)'(1/8)°
=30.(3/8)*(1/8)+ = 0,074
Thi du 2

«  Tinh x4c suit & mot cap vo chong sinh 4 ngudi con:
1. gdm mat trai, ba gai?
2. gdm mot trai, ba gai, nhung dau 1ong 1a trai?
Phén tich
«  Céc kha ning co thé xay ra:

T G G G=(2)1R2)(12)12) = (1/2)
hoic G T G G=(12)12)(12)12) = (1/2)*
hoic G G T G=(12)(L2)(L2)(1/2) = (1/2)*
hoic G G G  T=(UR2)12)(L2)12) = (1/2)*

P=(1/2)4 + (1/2)4 + (1/12)4 + (1/2)4 =4 . (1/2)* =1/4
Nhan xét
Nhuw viy
1. Phéin phét nhj thirc = qui tic nhéan + qui tic cong
2. Phdin phoz nhij thire dwoc siv dung khi khong chi y dén thir tw ciia cdc su kién.
3. Qui tic nhin dwgc dp dung trong trwong hop cé lwu y dén trit tw sdp xép.
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3/ Bai toan tuwong tac cong gop

P AABBDD X aabbdd
Hat d6 thim Hat tring
F1 AaBbDd (100% Hat do)
F1ttp AaBbDd X AaBbDd
F2:

1 hat @6 thém:
6 hat do sam :
15 hat do :
20 hat d6 nhat :
15 hat hong :
6 hat héng nhat :
1 hat tring;
Phén tich
«  Két qua phép lai tuan theo qui tac phan phdi nhi thic (T + L)n
trong do T = alen tré1
L = alen lan
n = tong s6 alen (ludn 1a bdi s6 cua 2)
* Trongthidutrénn=26
e (T+L)6=1T6:6T5L1:15T4L2:20T3L3:
15T2L4:6TIL5:1L6

Phan tich
« (b thé xé4c dinh hé sb cua nhj thuc b?lng cach dung tam giac Pascal:
n=1 1
n=2 1 2 1
=3 1 3 3 1
=4 1 4 6 4 1

5 1 5 10 10 5 1
6 1 6 15 20 15 6 1

«  (C6 thé xac dinh nhanh hé s cua nhi thtrc bang cach tinh to hop.
x n!
o=
, xI(n—x)!
Trong d6 X =s0 alen tri (hodc lan) trong ki€u gen
~ N=tongso alen 7
* Thi du: Bé tinh ti I¢ cua ki€u hinh ma trong ki€u gen c6 hai gen (alen) trdi va 4 gen (alen) lan:

| |
2 6! _4.x5x6_@:15

Cl= _
216-2)! 2x4! 2
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11/ THU'C TIEN GIAI BAI TAP.
Bai tap 1: (Bai I — SGK Sinh hoc 12 co ban - trang 66)

Bénh Phéninkétd ni€u ¢ nguoi 1a do mdt gen lan nam trén nhiém sic thé thuong quy dinh va di
truyén theo quy luit Menden. Mot ngudi dan 6ng ¢ c¢d em gai bi bénh, 1dy mot ngudi vo c6 ngudi anh
trai bi bénh. Cap vo chéng nay lo s¢g con minh sinh ra s€ bi bénh. Hay tinh xac suit dé cap vo chéng nay
sinh dtra con dau long bi bénh? Biét réng, ngoai nguoi anh chéng va em vo bi bénh ra, cad bén vo va bén
chdng khéng con ai khac bi bénh.

Phan tich: Do tuan theo dinh luit menden

Do chi c6 em chbng va anh vo bi bénh
= Ca 6ng ba gia chdng va 6ng ba gia vo déu c6 kiéu gen: Aa ( A binh thudng > a bi bénh)
= Cap vo chong nay c6 con bi bénh khi bd Aa va me Aa
=  Xac suit dé bd co kiéu gen Aa = 2/3 va xac sudt dé me c6 kiéu gen Aa = 2/3 va x4c suat
dé sinh con bi bénh 1a 1/4

Ap dung quy tic nhan x4c suat: P = 2/3 x 2/3 x 1/4 = 1/9
Bai tap 2
Phép lai : AaBbDdEe x AaBbDdEe.

Tinh x4c suét & F1 co:
a. KH trong d6 tinh trang troi nhiéu hon lan
b. KH trong d6 c6 it nhat 2 tinh trang troi
c. Kiéu gen c6 6 alen troi
GIAI
a. XS KH trong d6 tinh trang trdi nhiéu hon lin: (gom 3 tréi + 1 lin)
= (3/4)3. (1/4).C3, = 108/256 = 27/64
b. XS KH trong do c6 it nhat 2 tinh trang trdi: (trir 4 lgn + 3 ldn)
= 1-[(1/4)* + (3/4).(1/4)3.C34] = 243/256
¢. XS kiéu gen ¢6 6 alen tri = C% /24 = 7/64

111/ Tinh x4c suat dwc va cai trong nhiéu lan sinh
a. T 5ng qudt.
- Mdi lan sinh 12 mét su kién hoan toan doc 1ap, va c6 2 kha nang co thé xdy ra: hodc duc hodc cai voi
xé4c sudt bang nhau va = 1/2.
- X4c suét xuét hién duc, cai trong N lan sinh 1a két qua cua sy to hop ngﬁu nhién:
(E+D) (E+D)...(3+D) =S+

n lan
— S kha nang xay ra trong n 1an sinh = 2"
-Goisd dlaa,s6 Qlab —b=n-a
-Sétohop ciaa & vab @ 1akét qua cia Crd

Luu y:vib=n—anén (Cp® =Cp?)

*TONG QUAT:
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- X4c suét trong n 1an sinh ¢6 dugc a & va b @ 1a két qua cuia Cn?/ 2"
Luu y: ( Cn?/2"=Cn?/ 2”)
b. Bai todnl
Mot cip vo chong du kién sinh 3 ngudi con va mudn c6 dugc 2 ngudi con trai va 1 ngudi con gai.
Kha nang thyc hién mong muén d6 13 bao nhiéu?
MJi 1an sinh 1a mot su kién hoan toan doc 1ap, va c6 2 kha nang co thé xay ra: hodc duc hodc cai voi
xéc sudt bang nhau va = 1/2 do d¢:
- S6 kha ning xay ra trong 3 1an sinh = 23
-Sétdhopcua2 val @ =Cs?
— Khi ning dé trong 3 1in sinh ho c¢6 dwoc 2 trai va 1 gai = C32/ 23 = 31/211123= 3/8

Bai todnl

Bénh bach tang 6 nguoi do dot bién gen lan trén NST thuong,alen troi tuong ing quy dinh ngudi binh
thuong. Mot cép vo chong binh thuong nhung sinh dira con dau 1ong bi bach tang. Vé mat ly thuyét,hay
tinh xac suat dé ho:

a. Sinh nguoi con thur 2 khéc gidi tinh voi nguoi con dau va khong bi bénh bach tang

b. Sinh ngudi con thir hai 1a trai va nguoi con tht 3 14 gai déu binh thudng

c. Sinh 2 ngudi con déu binh thuong

d. Sinh 2 nguoi con khac gidi tinh va déu binh thuong

e. Sinh 2 ngudi con cung gidi tinh va déu binh thudong

g. Sinh 3 nguoi con trong d6 c6 ca trai 1an gi va it nhit c6 duoc mot nguoi khong bi bénh

GIAI

Theo gt[] B6 me déu phai di hop vé gen gay bénh [1SX sinh :

- con binh thuong(khong phan biét trai hay gai) = 3/4

- con bénh (khong phan biét trai hay gai) =1/4

- con trai binh thuong = 3/4.1/2 =3/8
- con gai binh thuong = 3/4.1/2 =3/8
- con trai bénh = 1/4.1/2 =1/8
- con trai bénh = 1/4.1/2 =1/8
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a) - XS sinh nguoi con thir 2 bthuong =3/4

- XS sinh ngudi con thir 2 khac gidi véi nguoi con dau = 1/2

[1XS chung theo yéu cau = 3/4.1/2 = 3/8

b) - XS sinh ngudi con thir 2 1 trai va thir 3 13 gai déu bthuong = 3/8.3/8 = 9/64

C) - XS sinh 2 ngudi con déu bthuong = 3/4. 3/4 =9/16

d) - XS sinh 2 nguoi con khéc gidi (/trai, 1 gdi) déu bthuong = 3/8.3/8.C, = 9/32

e) - XS sinh 2 nguoi cung gidi = 1/4 + 1/4=1/2

- XS dé 2 nguoi déu bthuong = 3/4.3/4 = 9/16

[JXS sinh 2 ngudi con ciing gidi(ciing trai hodc ciing gdi) déu bthudng = 1/2.9/16

=9/32

g) - XS sinh 3 c6 ca trai va gai (trr truong hop cung gioi) = 1 — 2(1/2.1/2.1/2) = 3/4

- XS trong 3 nguoi it nhit c6 1 ngudi bthudng(trir truong hop ca 3 bénh) =1 — (1/4)° = 63/64
XS chung theo yéu cau = 3/4.63/64 = 189/25

2/ Xac dinh tin s6 xuat hién cac alen tri hoic lin trong trwong hop nhiéu cip gen di hop PLPL,

tu thu
a. Tong quat:
GV can luu ¥ v6i HS 1a chi ap dung d6i v6i truong hop cac cip gen PLDL va déu ¢ trang thai di hop
- Goi n 1 s6 cdp gen di hop — sb alen trong mot KG = 2n
- SO t6 hop gen = 2" x 2" = 4"
- Goi s alen trdi ( hoic lan) la a
— Sb alen 13n ( hodc troi) =2n —a
- Vi cac cdp gen PLDL t6 hop ngau nhién nén ta c6:

(T+L)(T+L)(T+L) =(T+L)" (Ki hiéu: T: troi, L: lan)
n lan
- S6 t6 hop gen c6 a alen trdi ( hoac Ian ) = Con?
*TONG QUAT:

Néucon cap gen di hop, PLDL, ty thu thi tan s6 xuat hién to hop gen co6 a alen troi ( hoac 1an )

=Can?/ 4"

b. Bai toan:

Chiéu cao cdy do 3 cap gen PLDL, tac dong cong gop quy dinh.Sy c6 mat mdi alen troi trong t6 hop gen
]am tang chiéu cao cdy 1én Scm. CAy thap nhat c6 chiéu cao = 150cm. Cho cay ¢ 3 cip gen di hop tu
thu. Xac dinh:

- Tén s6 xuét hién to hop gen c6 1 alen tri, 4 alen troi.
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- Kha nang c6 dugc mot cay cod chiéu cao 165¢cm
Gidi
* Tan s xudt hién : t6 hop gen ¢6 1 alen trdi = C2n? / 4" = Cgl / 43 = 6/64
t0 hop gen c6 4 alen troi = C2n?/ 4" = Ce* / 43 = 15/64
- Cay ¢6 chidu cao 165cm hon cy thip nhat = 165cm — 150cm = 15¢cm
— ¢0 3 alen trdi ( 3.5cm = 15c¢m)
* Vay kha ning cé duwge mdt ciy c6 chiéu cao 165cm = Ce3/ 43 = 20/64
Vi du 2: phép lai AaBbccDdee x AabbeeDdEe sé sinh ra kiéu gen aabbecddee chiém ti 1é bao nhiéu
?(Véi 5 cap gen nam trén 5 cdp NST khdc nhau, cdc tinh trang déu tréi hoan toan.)

Gidi:
O truong hop nay ta xét 5 phép lai doc 1ap nhau:
Aax Aa —>%A- + %aa

Bbxbb —» LB+ ~bb
255

ccxcec — 1cc

DdxDd —» 2 D-+ Ldd
1° 7 g

1 1
Eexee—3p E-+ —ee
2 2

Vay kiéu gen aabbcceddee sinh ra ¢ doi con chiém ti 16 1a:

Vi du 3: Cho lai 2 cd thé AaBbCc, véi 3 cip gen nam trén 3 cip NST khdc nhau, cac tinh trang déu tréi
hoan toan.

a. Tilé kiéu di truyén cd thé di hop 2 cdp gen, cdp gen con lai dong hop:

AL B> c.2 p.32
64 64 64 64
b. Ti I¢ kiéu di truyén cd thé di hop 1 cdp gen, 2 cdp con lai dong hop:
A 1 B. 8 C. 24 D. 32
64 64 64 64
Giai:

Ta xét 3 phép lai doc 1ap nhau:

1 2 1
AaxAa —p—AA+—Aa+ —aa
4 4 4

BbxBb —> BB+ 2Bb+ Lbb
4 407 g

Ccx Cc —»%CC+ ch+ %cc
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a. Cathédi hop 2 cap gen, cdp gen con lai déng hop 1a : AaBbCC; AaBbcc; AaBBCc; AabbCc;
AABDbCc; aaBbCc
Ma ti 1é ctia ting kiéu gen 1a : gX 2 X 1: 4
5 4 4 4 64
Tuong tu cl}o cac kiép hinh gén lai ‘
Vay ti ¢ kiéu di truyén ca thé di hop 2 cdp gen, cdp gen con lai dong hop la:
2 4 24
( X — —) X6=—x6=—
4 4 64 64

—] ChQn dap an C

b. Cathé di hop 1 cé@p gen, 2 cdp con lai déng hop la: AaBBCC; AabbCC; Aabbcc; AaBBcc;
AABDbCC; AABbcc; aaBbCC; aaBbcc; AABBCc; AAbbCc; aaBBCc; aabbCc
Ma ti 18 cua timg kiéu gen la: % X % x L=2
Tuong tu cho cac kiép hinh con lai i
Vay ti 1¢ kiéu di truyén ca thé di hop 1 c@p gen, 2 cdp con lai dong hop la:
1 2 24

(— X = X —)x12——x12——
4 64 64

ﬁ Chon dap 4n C

Ti 1¢ phan li kiéu hinh = Tich cac ti 1¢ kiéu hinh riéng 1¢ ctia mdi cap gen.

6/ Mt s6 bai tap mé rong , q
T nhiing kién thire t6 hop va xac suat co ban da phan tich ¢ trén, GV c6 thé giup cac em van dung linh
hoat dé giai nhitng bai tdp c6 phan phuc tap, triru twong hon. Sau day 1a mét vai vi du:

6.1) Bai tip 1
C6 5 qua trimg sip no.
Nhiing kha ning nao vé gidi tinh co thé xay ra? Tinh xac suat mdi trudng hop?
Giai:
* Nhirng kha niang vé gioi tinh co thé xay ra va xac suat mdi truwong hop:
Goi a la x4c suat nd ra con trong, b 13 x4c suat IlO’ raconmai:tacoa=b=1/2
51an no 12 két qua cua (a + b)° = C50a5 b° +Cst a* bt + Cs?a® b? + Cs%a? b3 + Cs* al b* + Cs°a% b°
=a® +5a*b' +10a°b® + 10a* b* +5a' b* + b°
Vay c6 6 kha nang xdy ra v6i xdc sudt nhw sau :

- 5 trong =a° =1/2° =1/32

- 4 trbng + 1 mai = 5a* bt = 5. 1/25 = 5/32
- 3 tréng + 2 mai = 10a° b? =10.1/2° =10/32
- 2 trbng + 3 mai = 10a° b? =10.1/2° =10/32
- 1 tréng + 4 mai = 5at b =5.1/2° = 5/32
- 5 mai =b° =1/2° =1/32

6.2) Bai tdp 2
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Bénh mau khé dong & ngudi do dot bién gen 1dn nam trén NST gidi tinh X,alen troi trong ng quy dinh
ngudi binh thudng. Mot gia dinh c¢6 ngudi chong binh thudng con ngudi vo mang gen di hop vé tinh
trang trén. Ho c6 du dinh sinh 2 nguoi con.
a/ Nhirng kha ning nao c6 thé xdy ra? Tinh xac suat mdi truong hop?
b/ Xac suit dé c6 dugc it nhit 1 ngudi con khong bi bénh 1 bao nhiéu?
Gidi
Ta co SDL
P: XAY x XAX®
Fi: IXAY, 1X3Y | IXAXA | 1XAX?
Truong ho’p nay co lién quan dén gi6i tinh, sy kién c6 nhiéu kha ning va xac suit cac kha nang 1a
khong nhu nhau. Nhat thiét phai dat a, b, c... cho mdi kha ning.
Tir két qua lai ta co xac suét sinh con nhu sau:
- Goi a 1a x4c suét sinh con trai binh thuong : a = 1/4
- Goi b 1a x4c suét sinh con trai bi bénh : b=1/4
- Goi c 12 x4c suét sinh con gai binh thuong : ¢ = 1/4 + 1/4 = 1/2
a/ Cac kha niing c6 thé xay ra va xac suat mdi truong hop:
Hai 1an sinh 13 két qua cta (a+ b + c)> = a® + b? + ¢ + 2ab + 2bc + 2ca.
Viy c6 6 khd ning xdy ra véi xdc sudt nhw sau :

- 2 trai binh thuong =a> =(1/4)? =1/16

- 2 trai bénh =b? = (1/4)? =1/16
- 2 gai binh thuong =c>  =(1/2)? =1/4
- 1 trai binh thuong + 1 trai bénh =2ab =21/41/4 =1/8

- 1 trai bénh + 1 gai binh thuong =2bc=21/41/2  =1/4

- 1 g4i binh thudng + 1 trai binh thuong =2bc=2.1/2.1/4 =1/4

b/ Xac suat dé cé it nhit 1 ngudi con khong bi bénh :

Trong cac truong hop xét ¢ cau a, duy nhat c6 mot truong hop ca 2 ngudi con déu mac bénh

( 2 trai bénh) véi xac suat = 1/16. Kha nang dé it nhat c¢6 duoc 1 ngudi con khong mic bénh dong nghia
vOi trir truong hop ca 2 nguoi déu mic bénh.

Viy xdc sudt dé c6 it nhit 1 ngwoi con khéong bi bénh = 1 — 1/16 = 15/16.

6.3) Bai tip 3

O dau Ha lan, tinh trang hat mau vang troi hoan toan so véi tinh trang hat mau xanh. Tinh trang do mot
gen quy dinh nam trén NST thuong. Cho 5 cdy tur thu va sau khi thu hoach 1iy ngiu nhién mdi cdy mot
hat dem gieo dugc cac cay F1. Xac dinh:

a/ Xac suat dé ¢ F1ca 5 cdy déu cho toan hat xanh?

b/ Xéc suat dé & F1 o it nhat 1 cay c6 thé cho duoc hat vang?

Giai

a/ Xac suat dé ¢ F1ca 5 ciy déu cho toan hat xanh:

Ta c6 SDL

P: Aa x Aa

Fi:  1AA, 2Aa, laa

KH: 3/4 vang : 1/4 xanh

Néu léy ngéu nhién moi cay 1 hat thi xac sudt mdi hat léy ra: 3/4 1a hat vang , 1/4 1a hat xanh .

Pay 1a trudng hop cac kha niang c6 xac suat khong nhu nhau.

- Goi a 1a x4c suét hat dugc léy la mau vang : a=3/4
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- Goi b 1a x4c suét hat duoc léy lamauxanh:b=1/4
Xac sudt 5 hat lay ra 1a két qua cua (a+ b)® =a° +5a* b +10a® b? + 10a® b® +5a* b* + b®
— C6 6 kha ning xay ra, trong d6 5 hat déu xanh = b® = (1/4)°.
Dé ca 5 cay F1 déu cho toan hat xanh tirc ca 5 hat 14y ra déu 1a hat xanh (aa)
Viy xdc suit dé ¢ F1 cd 5 cdy déu cho toan hat xanh = (1/4)°
b/ Xac suit dé & F1c6 it nhat 1 ciy c6 thé cho dwoc hat vang:
F1 ft nhét ¢6 1 cy cho duoc hat vang dong nghia véi trir trudng hop 5 hat 14y ra déu xanh (aa)
Viy xdc sudt dé ¢ F1cé it nhit 1 cdy cé thé cho dwoc hat ving = 1- (1/4)°.
BAI 13: TUONG TAC GEN
DANG 1: NHAN BIET QUY LUAT TUONG TAC GEN

1. Cac dang:
+  9:3:3:1  (56,25%:18,75%:18,75%:6,25%) hoac 9:6:1 (56,25%:37,5%:6,25%) hodac 9:7
(56,25%:43,75%) 1a tinh trang di truyén theo twong tac bo trg (bo sung).
+12:3:1 (75%:18,75%:6,25%) hodc 13:3 (81,25%:18,75%) la tinh trang di truyén theo quy luat twong
tac 4t ché troi.
+9:3:4 (56,25%:18,75%:25%) la tuwong tac at ché do gen lan.
+15:1 (93,75%:6,25%) hodc 1:4:6:4:1 1a tuong tac cong gop kiéu khong tich liiy cac gen troi
+ Phép lai AaBb X Aabb hodac AaBb x aaBb phan ly KH:

-3:3:1:1

-4:3:1

-6:1:1 D dt ché 12:3:1

-3:3:2> At ché 9:3:4

-5:3 = Hodc b6 tro 9:7 néu 3/8 giong KH F1

> Hodc dt ché 13:3 néu 5/8 giong KH F1
- 7:12 Hodc dt ché 13:3
= Hodc cong gop 15:1

2. Twong tac giira cac gen khong alen:
MB&i kiéu tuong tac ¢o 1 ti 1&6 KH tiéu biéu dua theo bién dang ctia (3:1)% nhu sau:
a) Cac Kiéu twong tac gen:
+ Twong tic bé tro c6 3 ti 1¢ KH: 9:3:3:1; 9:6:1; 9:7.
- Twong tac bé tro gen tréi hinh thanh 4 KH: 9:3:3:1
A-B- # A-bb # aaB- # aabb thudc ti 1&: 9:3:3:1
- Twong tac bé tro gen tréi hinh thanh 3 KH: 9:6:1
A-B- # (A-bb = aaB-) # aabb thudc ti 1€ 9:6:1
- Twong tdc bé tro gen tréi hinh thanh 2 KH: 9:7
A-B- # (A-bb = aaB- = aabb) thudc ti 1¢ 9:7
+ Twong tac dt ché c¢é 3 ti l¢ KH: 9:3:4; 12:3:1; 13:3
- Twong tdc dt ché gen tréi hinh thanh 3 KH: 12:3:1
(A-B- = A-bb) # aaB- # aabb thudc ti 1¢ 12:3:1
- Twong tdc dt ché gen tréi hinh thanh 2 KH: 13:3
(A-B- = A-bb = aabb) # aaB- thudc ti 1¢ 13:3
- Twong tdc dt ché gen Idn hinh thanh 3 KH: 9:3:4
A-B- # aaB- # (A-bb = aabb) thudc ti 1€ 9:3:4
+ Tac dong cong gop (tich liiy) hinh thanh 2 KH: 15:1
(A-B- = A-bb = aaB-) # aabb
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Téng qudt n cip gen tic dpng cong gop => ti 1¢ KH theo hé s6 moi so hang trong khai trién
cuia nhi thirc Newton (A+a)".
=> Tuong tac bd trg kém theo xudt hién tinh trang mai
Tuong tac 4t ché ngan can tac dung cua cac gen khong alen.
Tuong tac cong gdp mdi gen gbp phan nhu nhau vao sy phét trién.

b) Dang toan thuin:
+ Cho biét kiéu twong tac tim ti 1 phan li & doi con

Vidu: O ngwa swcémdt cia 2 gen tréi A va B ciing kiéu gen qui dinh 16ng xam, gen A ¢6 kha nang
dinh chi hoat dong cua gen B nén gen B cho long mau den khi khong ditng ciing voi gen A trong kieu

gen. Ngua mang 2 cap gen dong hop lin cho kiéu hinh 1éng hung. Cdc gen phén li doc ldp trong qud
trinh di truyén. Tinh trang mau 1ong ngwa la két qua ciia hién twong nao?

A. tac dong cong gdp C. Tac dong ac ché
B. Trdi khong hoan toan D. Téc dong bo tro
Giai:

Theo d& gen A c6 kha ning dinh chi hoat dong ctia gen B, gen B chi biéu hén kiéu hinh khi
khong dimg ciing véi gen A trong cung 1 kiéu gen.
Hay néi cach khac 1 gen A at ché hoat dong cua gen troi B
Suy ra, Tinh trang mau 16ng ngya 1a két qua cta hién tuong tuong tac at ché
=>chon dép 4n: C

+ Cho biét kiéu gen (kiéu hinh) ctia bd me tim ti 18 phan li vé kiéu gen va kiéu hinh & doi con.

Vidul: Lai hai dong bl’\thud‘n chung qua tron duwoc F1 toan qua det; F2 gom 271 qud det : 179 qua tron
2 28 qua dai. Su di truyén hinh dang qua tuan theo quy ludt di truyén nao?

A. Tuong tac 4t ché B. Tuong tac cong gop.
C. Tro1 khong hoan toan D. Tuong tac bo trg
Giai:
Xét ti 1¢ KH doi con la: 271 qua det : 179 qua tron : 28 qua dai
= 9quadet: 6 qua tron : 1 qua dai
=P Quy ludt di truyén chi phoi la: Tuong tac bo trg
=> Chon dap an D

Chu y: Ddi v6i cac bai toan dang nay, ta coi s6 nho nhat nhu 1 don vi, rdi chia cac sb 16n
hon vé1 nd
Vi du2: Cho lai hai dong vet thuan ching léng vang véi long xanh, dwoc F1 todn mau hoa thién Iy
(xanh-vang).F2 gom 9/16 mau thién 1y : 3/16 long vang : 3/16 16ng xanh : 1/16 léng tring. Tinh trang
nay di truyén theo quy ludt:
A. Phan li doc lap C.Troi khong hoan toan
B. Tuong tac gen D. Lién két gen

‘ , Giai:
Ti 1¢ phan tinh vé KH ¢ thé h¢ F la: 9:3:3:1
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Ma day 1a két qua cua phép lai cua hai ca thé vé mot cap tinh trang twong phan .
Nén suy ra tinh trang nay di truyén theo quy luét tuong tac gen
=P Chon dép an B

c) Dang toan nghich: Thuong dua vao két qua phén tinh & thé hé lai dé suy ra s6 kiéu t6 hop giao tir va
s6 loai bd me => s6 cip gen tuong tac.

Sau khi xdc dinh dugc s6 cap gen tuong tac, ddng thoi xac dinh duoc kiéu gen cua bb me va suy
ra so dd lai co thé c6 ctia phép lai d6 dé thiy ti 16 KG thudc dang nao, ddi chiéu véi kiéu hinh caa dé bai
dé du doén kiéu twong tac.

Thuong thi tong ti 16 chan & thé hé con bao gio ciing 1a mot s6 chin boi nd 1a tich cua mot so
chin v6i mot sd nguyén duong khac khi thyc hién phép nhan xac sut trong quan thé. Tir d6, suy ra sb
loai giao tir cia bd me.

+Khi lai F1 x F1 tao ra F2 ¢6 16 kiéu to hop nhu: 9:3:3:1; 9:6:1; 9:7; 12:3:1; 13:3, 9:3:4; 15:1. (16
= 4*4 => P giam phan cho 4 loai giao ttr)

+ Khi lai F1 véi ca thé khac tao ra F2 ¢6 8 kiéu to hop nhu: 3:3:1:1; 4:3:1; 3:3:2; 5:3; 6:1:1; 7:1.
(8 =4*2 =>m0ot bén P cho 4 loai giao tir, m¢t bén P cho 2 loai giao tir)

+ Khi lai phan tich F1 tao ra F2 ¢6 4 kiéu to hop nhu: 3:1; 1:2:1; 1:1:1:1.

(4 =4*1 =>m0ot bén P cho 4 loai giao tir, mgt bén P cho 1 loai giao tir)

Vidu 1: Khi lai cdy hoa do tﬁuc?n chiing véi cdy hoa trang thudn chung, F1 thu dwoc 100% hoa do. Cho
lai F1 voi cdy hoa trang thuan ching o trén, Fa thu dwoc 3 hoa trang : 1 hoa do. Sw di truyén tinh trang
trén tudan theo quy ludt nao?

Giai:
Pt/c, F1 thu dugc 100% hoa d6 => tinh trang hoa do trdi hoan toan so vdi hoa tra“ing ( theo BL
dong tinh cia Menden).
Ma tinh trang hoa trang 1a tinh trang do gen lan quy dinh nén hoa trang chi cho 1 loai giao tu.
Trong khi d6 Fo= 3+1= 4 kiéu t6 hop, vay con lai F1 phai cho 4 loai giao tir => F1 di hop 2 cip gen
(AaBb), luc d6 KG ctia hoa tring thuan chiing 14 aabb, kiéu gen ciia ciy hoa d6 thuan ching 12 AABB.

So do lai:
Pt/c: AABB X aabb
hoa do hoa tring
Fi: AaBb
hoa dé
F1 x Pt/c(hoa trang): AaBDb X aabb
hoa do hoa tring
Fa: 1AaBb 1Aabb laaBb laabb

Ma két qua kiéu hinh ctia dé bai 1a 3 hoa tring: 1hoa d6. Ta di x4c dinh dugc & trén KG aabb quy
dinh tinh trang hoa trang, AaBb quy dinh tinh trang hoa do.

Tir d6 ta c6 thé két luan 2 KG con lai 1a Aabb va aaBb quy dinh tinh trang hoa tring.

Két luan sy di truyén tinh trang trén tuan theo quy luat tuong tac gen, kiéu tuong tac bd trg gen troi.

Vi du 2: O ddu thom, sy ¢6 mdt ciia 2 gen tréi A, B trong cung kiéu gen qui dinh mau hoa do, cdc té hop
gen khdc chi c6 1 trong 2 logi gen tréi trén, ciing nhu kiéu gen dong hop lin sé cho kiéu hinh hoa mau
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trang. Cho biét cac gen phan li déc ldp trong qud trinh di truyén. lai 2 giong ddu hoa trang thuan
ching, F1 thu duoc toan hoa mau do. Cho F1 giao phan voi hoa trang thu duoc F2 phdn tinh theo ti I¢
37.5% do: 62,5% trang. Kiéu gen hoa trang dem lai voi F1 la:

A. Aabb hoac aaBb B. Aabb hoic AaBB
C. aaBb hoac AABb D. AaBB hoiac AABb
Giai:

F2 phan tinh c6 ti 18: 37.5% d6: 62,5% tring

= 3do : 5tring = 8 t6 hop = 4 giao tir x 2 giao t.

Theo gia thuyét thi nhitng ciy hoa tring c6 thé c6 1a mot trong cac kiéu gen sau:
Aabb,Aabb, aaBB,aaBb,aabb
Trong d6, Kiéu gen AAbb, aaBB, aabb s& giam phan cho 1 loai giao tir
Kiéu gen Aabb, aaBb giam phan cho 2 loai giao tir
Vay chi c6 KG Aabb, aaBb la thda man, dé khi lai véi cay F1chora 8 td hop.
Do d6 ciy dem lai s& cho 2 loai giao tir. nén ciy dem lai v6i F1 s& ¢ kiéu gen 1a: Aabb hoic aaBb.

=> Chon dap 4n A

Vidy 3: Lai 2 dong bi thuan ching qua tron, thu dwoc F1 toan qua det; cho F1 tir thy phdn F» thu dwoc
271 qua det : 179 qua tron : 28 qua dai. Kiéu gen cua bo me la:

A. Aabb x aaBB C. AaBb x AaBb
B. AaBB x Aabb D. AABB x aabb
Giai:

Xét F2 c6 271 qua det : 179 qua tron : 28 qua dai
=9quadet :6quatron :1quddai
=>F, ¢6 9+6+1 = 16 t6 hop = 4 giao tir * 4 giao tir

Suy ra F1 di hop 2 cip gen : AaBb, co thé bd me thuan chung vé hai cip gen.
Quy uédc: A-B-: qua det

A-bb va aaB-: qua tron

Aabb : qua dai
Vay kiéu gen bé me thuan chiing 1a: Aabb x aaBB
=>chon dép an A

Vi du 4: O Ngé, tinh trang kich thudc cia than do 3 cdp alen (A1a1, Azaz, Asas) quy dinh. Moi gen lgn
lam cho cdy cao thém 10cm, chiéu cao cdy thap nhat 80cm. Néu F1 dong loat xuat hién kiéu hinh Ngo6
cao 110cm. Kiéu gen cua P la:

A. A1A1AA2A3A3 X aia1a2a2a3a3 B.A1A1A2Aa3a3 X aiaia2azAsAs
C. AlA12282A3A3 X a181A2A28383 D.1 trong 4 trudng hop ndi trén.
Giai:

Theo dé bai suy ra, ciy c6 chiéu cao thap nhat c6 kiéu gen 1a dong hop troi A1A1IA2A2AAs.
Moi gen lin lam cAy cao thém 10cm
= 110 = 80+10+10+10
Suy ra F1 xuat hién 3 gen lan hay di hop tir vé 3 cap gen AiaAzazAsas
Bay gio, dya vao dir kién dé bai cho:

37



+ Phép lai: A1A2A2AzA3 X aiaid2a2a3a3 => A1a1A2a2A3a3

+ Phép lai: A1A1AAzaza3 X ara18282A3A3 => AraiAza2Asas

+ Phép lai: A1A18282A3A3 X a1a1A2Aza333 => AraiAza2Azas
=> chon dap an dang la dép an D

d)Tém lai: Khi xét sy di truyén cua 1 tinh trang, diéu gitp ching ta nhan biét tinh trang d6 duogc di
truyén theo quy luat tuong tac cia 2 gen khong alen 1a:

+ Tinh trang d6 dugc phan li KH & thé hé sau theo ti 18 9:3:3:1 hay bién d6i cua ti 1 nay.

+ Tinh trang d6 dugc phan 1i KH & thé hé sau theo ti 18 3:3:1:1 hay bién doi cua ti 1¢ nay.

+ Két qua lai phan tich xuét hién ti 16 KH 1:1:1:1 hay bién ddi cta ti 1& na

DANG 2: TUONG TAC GEN VOI QUY LUAT LIEN KET GEN.
1. Céc két luan nhan biét va xac dinh KG P.
+ KL1: Néu F2 XH: aabbdd-> F1 LKG di hop déu va nguoc lai.
+ KL2: Xét 2TT tuong tac gen Néu: A=B (9:6:1,9:7,15:1)=> 2 truong hop Aa-Dd hodc Bb-Dd
+KL3: Xét 2TT tuong tac gen Néu: A£B (9:3:3:1,9:3:4, 12:3:1.13:3)> Hoac TH1 hoac TH2
1TH néu: Khi F2 ¢6 mit aaB-dd
2TH néu: Khi F2 khong c6 mit aaB-dd
+ KL4: THPLKH F2 néu 1a: 12:3:1,9:3:4,9:3:3:1, 9:6:1> KG F1 di hop déu
+ KL5: THPLKH F2 néu #: 12:3:1,9:3:4,9:3:3:1, 9:6:1 ma la: 9:3:2:1: 1, 6:6:3:1, 8:5:2:1, 6:5:3:1,
8:4:3:12>-> KG F1 di hgp chéo

2.Vidu:

VD1: O mjt loai TV, TT hinh dang qua do hai gen khong alen phan li dgc lip cing quy dinh. Khi
trong KG ¢6 mit dong thoi ca hai alen trdi A va B cho qua det, khi chi ¢6 mt trong hai alen cho
qua tron va khi khong c6 alen trdi nao cho qua dai. Tinh trang mau sic hoa do mjt gen cé 2 alen
quy dinh, alen D quy dinh hoa dé troi hoan toan so véi alen d quy dinh hoa tréng Cho cay qua
det. hoa do (P) ty thu phén, thu dwgc F1 co kiéu hinh phan li theo ti le 6 cay qua det, hoa dé : 5 cay
qua tron, hoa trang 3 cay qua det, hoa trang 1 ciy qua tron hoa trang 1 cay qua dai, hoa do.
Biét rang khong xay ra dot bién, kiéu gen nao cia (P) sau day phi hop véi két qua trén?

A—de B. B2 aa c. Adpg p. AP gy
aD hd AD ad
Giai:

+ Cian ctr theo quy udc gen ma dé bai dua ra cho thdy quy luat di truyén chi phdi phép lai nay 1a quy
luét twong tac bd trg.

+ Vi phép lai & doi P 1a ty thu ( KG ciia bd va me 1 nhu nhau) va tong s6 t6 hop ca thé lai dugc tao ra
trong phép lai & Fy sinhra tir P1a: 6 + 5+ 3 + 1 + 1 = 16 t6 hop ca thé lai ma phép lai lai do 3 cip gen
chi phéi nén nhit dinh s& c6 hai cip gen lién két hoan toan v&i nhau con lai 1 cip gen sé& phan li doc 1ap

X . : A - .
s& cho moi bén giao tir dong gop 1a 4 loai. Do vay, phuong an C. A—g BB chi cho 2 loai giao tir s€ bi

loai , 3 phuong 4n con lai déu c6 thé dap tng yéu cau nay.
+ Can cu vao doi F1 thu duoc 1 cay qua tron hoa trang : 1 cay qua dai, hoa do, dung bién phap suy
ludn vé kiéu giao tir déng gop trong so dd lai, dién nhanh theo so do dién khuyét, khong can viét hét so
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d6 lai hoan chinh, ta d& dang thay chi c6 phuong 4n A. A—g Bb la dap an ding . Vay — dap an la: A.
a

Ad gy
ab

HD: ti 16 KG ¢ F1 1a 6:5:3:1:1 vay F1 c6 16 t6 hop = 4x4 vay P cho 4 loai giao tir nén cdp gen quy dinh
mau sac lién két hoan toan véi 1 trong 2 cap gen quy dinh hinh dang hat Xét kiéu hinh qua dai, hoa do ¢
F1 c6 KG 1a t6 hop giita aabb va D- nén c6 KG la aaE—[—) hodc a—[—)bb tir day ta két luan a lién két hoan
a
N LA LAe e A 2 Ty A i 1a Ad 9 Bd . o
toan voi D hodc b lién két hoan toan voi D.vay P c6 the la D Bb hoac Aaﬁ can cu vao dap an,
a
dap an dung la A

VD2: O mot loai thwe vit, alen A quy dinh thin cao trdi hoan toan so véi alen a quy dinh théin
thap; alen B quy dinh hoa dé trdi hoan toan so véi alen b quy dinh hoa tring; alen D quy dinh qua
tron trgi hoan toan so véi alen d quy dinh qua dai. Cho cay than cao, hoa dé, qua tron (P) tu thu
phén, thu dwoc F1 gdm 301 cAy than cao, hoa dé, qua dai ; 99 cAy than cao, hoa tring, qua dai;
600 cay than cao, hoa dd, qua tron; 199 ciy than cao, hoa trflng , qua tron; 301 ciy than th?ip, hoa
dé, qua tron; 100 cdy than thip,hoa tring, qua tron. Biét rang khong xay ra dot bién, Kiéu gen ciia
(P) 1a:

A 2B by A_de c. A0 gy D. B9 aa
ab aD ad bD
Giai:

+TileF1=3:1:6:2:3:1

+ Theo dé bai ta c6 téng s6 loai to hop ¢ F1 thu duoc tir phép lai cdy than cao, hoa do, qua tron (P) tu
thu phdn 12: 3+ 1+ 6+ 2+ 3 + 1 =16 t6 hop, ma KG cua c4 thé dem lai do 3 cdp gen chi phdi nén
nhat dinh phai c6 2 cap gen lién két hoan toan v&i nhau, mot cap di hgp phan li doc lap

+Tile3:1:6:2:3:1=(1:2:1)(3: 1) —>trong KG cuta cac ca thé ¢ P (tu thu) c6 mot cip di hop
phan i doc 1ap cho ti 1€ 3 : 1, va 2 cdp gen con lai lién két hoan toan co trang thai di hop tu chéo do vay
ta dé dang loai di phuong 4n A va C, chi con lai Bva D

+ Cian ctr vao 2 loai to hop 1a 1 thap, tring, tron va 1 cao, tring, dai & doi F1 thu dugc bién luan theo

KG cua phuong 4n B va D cho ta phuong 4n ding la B. A—g Bb
a
— dap an B. Ad gy ( Ban doc tu hoan thién so d6 lai P: B. Ad gy« A By 4 kiém tra doi F1)
abD aD abD

HD:Ti 1 F1 1a 3:1:6:2:3:1 => ¢6 16 t6 hop két luan c6 2 cidp gen cing nam trén 1 cip NST F1 di hop 3
cap gen:

Xét Kh cay than thap,hoa tring, qua tron 1a to hop ctia aa,bb,D-

Nhén xét a va b khong cting nam trén 1 cip NST vi néu chung Ik thi thé hé sau s& c6 KH thp, trang, dai
(F1 ko co6)

Vay chi ¢6 thé a Ik v6i D hodc b Ik véi D

THI1: Xétalk voi D KG caa P la A—; Bb ti 1€ doi con la
a
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(1cao, dai: 2 cao tron: 1 thép tron)(3 do: 1 tréng)=3ca0, do, dai: 1cao, tréng, dai: 6cao, do, tron: 2 cao,
trang, tron: 3 thap do tron: 1 thap trang tron . Ping véi két qua F1 vay KG p 1a —g Bb ko can xét TH2
a

dap an B

BAI 14: DI TRUYEN LIEN KET GEN VA HOAN VI GEN

A/ DI TRUYEN LIEN KET GEN HOAN TOAN

DANG 1 : NHAM NGHIEM KG DUA VAO KIEU HINH
Lai 2 tinh : S& xuit hién i 1¢ cta lai 1 tinh .
-3:1 ==>Kiéu gen clia co thé dem lai : AB/ab X AB/ab .
-1:2:1 ==>Kiéu gen cua co thé dem lai : Ab/aB X Ab/aB, Ab/aB x AB/ab
-1:1 ==>Kiéu gen cua co thé dem lai : néu #P AB/ab X ab/ab hodc néu #P Ab/aB X ab/ab .
-1:1:1:1=> Ab/ab x aB/ab
DANG 2 : SO LOAI GIAO TU VA TY LE GIAO TU

- v6i x 14 86 cip NST twong dong mang gen => s6 loai giao tir = 2%
VD: AB/ab => x=1 ; s loai giao tir = 2*
- v6i a (a<x) s6 cip NST tuong dong chira cac gen dong hgp=>s6 loai giao tir = 2%2
VD: Aa bd/bd c6 x=2 va a = 1=> 2 1=2 loai giao tir
- Ty 1€ giao tur cua KG tich ty 1€ giao tir tung KG
VD:

'aA\—Bb % C;—EI C6 x=3 => s6 loai giao tir=2°=8
Tylé:aBDE gh =% x %4 x % =12,5% hoac Ab De GH =" x 0x Y2 = 0%

DANG 3: SO KIEU GEN VA KIEU HINH BOI CON= TiCH TUNG CAP RIENG RE

B/ DI TRUYEN LIEN KET GEN KHONG HOAN TOAN (HOAN VI GEN)
I.Qéch nhéin dang : 7
-Cau truc cua NST thay doi trong gidm phan .

-La qua trinh lai 2 hay nhiéu tinh , ti 1¢ phan tinh chung ciia cac cdp tinh trang khong phu hop véi phép
nhan xac suat i i
Nhung xuat hién day du céc loai ki€u hinh nhu phan li dgc 1ap .

2.Céch gidi :

-Budc 1 : Qui uoc .

-Bude 2 : Xét tung cdp tinh trang

-Buéde 3 : Xét ca 2 cap tinh trang

-Buréic 4 : Xac dinh kiéu gen cua ca thé dem lai va tan s6 hoan vi gen :

a)L.ai phan tich :

-Tan s6 hoan vi gen bang tong % cac ca thé chiém ti 18 thap .

-Néu ¢ doi sau xuét hién kiéu hinh giéng bd me chiém ti 16 cao == > KG : AB/ab X ab/ab .
-Néu & doi sau xuét hién kiéu hinh gidng b me chiém ti 1¢ thap == > KG : Ab/aB X ab/ab .
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b)Hoan vi gen xdav ra 1 bén :

% ab . 50% = % kiéu hinh lan . .
-Néu % ab <25 % ==> Day la giao tir hoan vi .
+Tan s6 hoan vi gen : f% =2 . % ab
+Kiéu gen : Ab/aB X Ab/aB .
-Néu % ab > 25 % == > Pay la giao tr lién két .
+Tan s6 hoan vi gen : f % =100 % - 2

] .% ab
+Kiéu gen : AB/ab X AB/ab .
c¢)Hoan vi gen xiy ra 2 bén :

(%ab)? = % kiéu hinh lan | “Neu % ab <25 % ==>Day Ia giao tir hoan vi .
+Tépséhoénv1gen:f%:2.%@
+Kiéu gen : Ab/aB X Ab/aB .

-Néu % ab > 25 % == > Pay la giao tir lién két .
+Tan s6 hoan vi gen : f % =100% - 2.%ab
+Kiéu gen : AB/ab X AB/ab .
d)Ho4n vi gen xay ra 2 bén nhung dé bai chi cho 1 kiéu hinh (1 trdi, 1 Lin):
Goi x 1a % cua giao tr Ab ==> %Ab = %aB = x% .
%AB = %ab =50% - x% .

Taco x® - 2x(50% - x%) = kiéu hinh (1 trdi, 1 1an).
-Néu x <25% ==>%Ab = %aB (Pay la giao tir hoan vi)

+Tan s6 hoan vi gen : % =2 . % ab

+Kiéu gen : AB/ab X AB/ab .
-Néu x > 25% == > %Ab = %aB (Pay la giao tir lién két )

+Tan s6 hoan vi gen : % =100% - 2.%ab

+Kiéu gen : Ab/aB X Ab/aB .

-Bude 5 : Viét so do lai .

DANG 27
TINH SO LOAI VA THANH PHAN GEN GIAO TU
1)Cic gen lién két hoan toan:
a) Trén mdt cap NST ((mét nhém gen )
< Céc cip gen dong hop tir: => Mt loai giao tit.
Vidu: Ab =>1 loai giao tir Ab.
Ab
% Néu c6 1 ciip gen di hop tir tré 1én: => Hai logi giao tit ti I¢ twong dwong.
Vidu: ABd =>ABd = abd
—apd—
b) Trén nhiéu cip NST ( nhiéu nhém gen ) néu mdi nhém gen déu cé tdi thiéu 1 cip di hop.

S loai giao tir = 2" véi n 13 s6 nhém gen ( s6 cip NST )
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a) Trao chéo tai 2 diém cung lic 13 sy trao doi chéo kép ( ddi voi 3 cip alen trd 1én trén cing mot NST
) ctia 2 cdp alen dién ra dong thoi, cung lac khong phan theo thir ty thoi gian. Vi vAy chiing chi tao thém
mot cip giao tir méi, cai ndy khong cé y nghia nén rit it dung.

Céng thirc 56 giao tir la 2™ |

b) Trao doi chéo tai 2 diém khdng cing lic 1a sy hoan vi ciia 2 trong 3 ¢ip gen, tuy nhién sy hoan vi
xay ra khong cung luc, va xét vao cac thoi diém hodc cac khong gian khac nhau, vi vay c6 thé xay ra tit
ca cac truong hgp ma chung tao ra khac nhau.

Céng thirc tinh sé loai giao tir la 2™

Phai hiéu rang TDK 1a phan TP don chung cho 2 loai TP don nén KC giita 2 diém = TSTD don+
TSTD kép)

a)TSTPKép = tich ciac TP don x hé s6 tring hop

b)TSTD don = KC twong irng — TSTDkép — (KC twong irng = TSTD don + TSTDkép)

2)Cic gen lién két nhau khong hoan toan:
% MObi nhom gen phai chita 2 cip gen di hop trd 1én mdi phat sinh giao tir mang t6 hop gen chéo (
giao tr hoan vi gen ) trong qua trinh gidm phan.
% S loai giao tir : 22 = 4 loai ti 16 khong bang nhau.
> 2 loai giao tir binh thudng mang gen lién két, ti 18 mdi loai giao tr nay > 25%.
> 2 loai giao tt HVG mang t6 hop gen chéo nhau do 2 gen tuong tng d6i chd, ti 16 mdi loai
giao tr nay < 25%.

.y  DANG2B ,
TAN SO TRAO POI CHEO VA KHOANG CACH TUONG bOI
~ GIUA 2 GEN TREN MOT NST

1)T4n so trao doi chéo — tan s0 hoin vi gen (P ): . .

% Tan so trao doi chéo giira 2 gen trén cung NST bang tong ti 1¢ 2 logi giao tir mang gen hodn
o T dn s0 HVG < 25%. Trong truwong hop ddc bi¢t, cac té bao sinh duc so' khai déu xdy ra trao

doi chéo giong nhau => tian so HVG = 50%.
Ti 1& mdi loai giao tir lien két = 100% —f = 1—f

2 2

Ti 1& méi loai giao tt HVG = f
2

2)Khoang cich twong ddi giira cic gen trén cung 1 NST:
% Tan s6 HVG thé hién khoang cach twong ddi giita 2 gen : Hai gen cang xa nhau thi tan s6 HVG
cang lon va nguoc lai.
% Duya vao tan s6 HVG => khoang cach giira cic gen => vi tri trong ddi trong cac gen lién két.
Quy udc 1CM ( centimorgan ) = 1% HVG.
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3)Trong phép lai phan tich:

Tan s6 HVG = S6 c4 thé hinh thanh do HVG  x 100%
Tong s6 ca thé nghién clru

HOAN VI GEN
1. dic diém:
- Cac gen cung nam trén 1 NST va néu dj hop 2 cip gen s& cho 4 loai giao tir voi ti 16 khac nhau va khac
ti 1¢ 9: 3: 3: 1. trong d6 2 giao ti lién két c6 ti 18 16n va 2 giao tir hoan vi c6 ti 1¢ nho
- Tuy loai ma hoan vi xay ra theo gidi tinh duc ( budm tam) & gidi cai ( rudi gidm) hay ca 2 gidi ( ca
chua, nguoi)
2. Y nghia:
- Lam tdng xuét hién bién dij to hop
- Nho ¢6 HVG ma céc gen ¢6 1oi ¢6 dip cung t6 hop trén 1 NST qui dinh cac nhém tinh strang c6 1oi
- Nho ¢c6 HVG lam tang tinh da dang phong pht cua giao tir, hop tir, kg -> tang tinh da dang cho loai va
¢6 ¥ nghia quan trong trong qua trinh chon giéng va tién hoa

3. Bai tap:
Tdn s6 hodn vi gen(f) : La ti 1é %cdc logi giao tir hodn vi tinh trén tong soé giao tir dwoc sinh ra
Va f < 50%

P |
- ti l¢ giao tw hodn V}ZE

- 11 1¢ giao tir lién két =(%)
3.1: Qua trinh giam phan xdy ra hodn vi gen gilra a va A v6i f=40% va gitra D va d v6i £ =20%
Xéc dinh so loai giao tir, thanh phan cac loai giao tir, ti I¢ cac loai giao tir trong cac trudong hop sau:
a. ':—g—>4giaotﬁ: 2giaotthviAB=ab=1/2=40%/2=20%
2 giao tir lien két Ab=aB = (1) /2 =30%
b. %—»4kiéugiaotfx: 2 giao tir hvi ADE = aBe = f/ 2 =40% / 2 = 20%
2 giao tir lién két ABe = abE = (1 —f) /2 = 30%
c. Aa %—% kiéu giao tu: giao tir hvi A bD = AbD =aBd =abD =f/4=20% /4 =5%
giao tir lién két A BD = A bd = aBD = a bd =( 1- 20% )/ 4 = 20%
d. Ab %—) 16 giao tir: hvi cap Ab cho 2 giao tr HV : AB = ab = 20%
aB dE aB
2 giao tt LK: Ab =aB =30%
hvi cap % cho 2 giao tir HV : DE =de = 40%

2 giao tr LK: De = dE = 10%
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T4 hop ¢6 16 loai giao tir: AB DE = 20% . 40% = 8%
AB de =20% . 40% = 8%
AB dE =20% .10% =2 %
Cac giao tir khac tinh tuong tu.
> Néu 2 cdp gen ciing nam trén 1 cap NST twong dong thi:
Vi §+ 1_7)( = % = 50%.Do dé tinh ti 1é giao tir lién két ta ldy 50% trir cho logi giao tir hodn vi va
nguoc lai.
- Néu c6 nhiéu cdp NST tirong dong mang gen ta ding phép nhdn xdc xudt dé tinh ti 1é giao tir
chung hodc ti l¢ tung logi giao tir.
3.2.Xac dinh két qua cta phép lai:
Cho A: qua tron, a: qua dai, B: hat duc , b: hat trong. Tan s hoan vi 1a 40%.
Phép lai : AB X Ab
ab ab
a. Sb kiéu to hop giao tir: 4 x 2 = 8 giao tir

b. Loai giao tir A—E xuat hién & F1 véi ti 18: = (20% x%) +( % x 30% ) = 25%
a

3.3. Xéc dinh qui luat di truyén:

Vi du 1: : Cho lai giira lta cay cao hat tron véi cdy thap hat dai thu duoc F1 dong loat cdy cao hat tron.
Cho F1 giao phdi v6i nhau thi F2 c6 4 kiéu hinh theo ti 1&: 592 cao, tron: 158 cao , dai: 163 thap , tron: 89
thép , dai.Biét mdi gen qui dinh 1 tinh trang

a. Tim qui luat di truyén

b. Xéc dinh ti 1¢ phan li kiéu gen va kiéu hinh ¢ f>.
Giai:

a. Fpdong tinh -> cao tron 1a troi so vai thap dai.va di hop 2 cip gen.

- Néu 2 tinh trang PLDL thi F, xuét hién 4 kiéu hinh véi ti 18 9:3:3:1 ( khac v&i dé bai)

- Néu 2 tinh trang lién két gen thi F xuat hién ti 1 kiéu hinh 3:1 hay 1:2:1

( khéc voi ti 18 dau bai )

Theo baira F 2 ti 1€ 59: 16: 16: 9 #9:3:3:1. Vay bai tuan theo qui luat hoan vi gen.

b. 1ap so d6 lai P: By &
AB

ab
Fi: E 100% cao tron
ab

Ma F  tinh trang cay thp dai 1a tinh trang 1dn nén kiéu hinh a—E =9% = (30% giao tir duc ab x 30%
a

giao tir cai ab)
> Tan s6 hoan vi caa F1 = 100% - ( 30% X 2 ) = 40% -> giao ttr hoan vi ¢o ti 18 20% va giao tir lién két
30%
1ap so d6 lai -> ti 1& phan 1i KH: 59% cao tron: 16% cao dai: 16% thap tron : 9% thap dai
Vi du 2: Cho P thuan chiing khac nhau 2 cip gen F1 xuat hién cdy chin sém qua tring.Cho F tu thu F»
thu dugc 4 kiéu hinh véi 4700 cay. Trong d6 cdy chin mudn qua xanh c6 375 cay.

a. Tim qui luat di truyén

b. Xac dinh kiéu hinh & F»
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Giai:
a. P thudn ching , F1 dong tinh chin som qua tring -> chin sém qua trang 13 trdi so v6i chin mudn
qua xanh. Va F 1 di hop 2 cdp gen.
- Néu 2 cap gen PLPL thi 2 ¢6 tinh trang ddng hop 1an ( chin mudn qua xanh ti 18 1/16 = 6,25% hay
néu lién két thi ti 1¢ 1a 25%

Ma bai ra cho ti I¢ F2 chin mudn qua xanh = 315 .100%= 1% # 6,25% va #25%

37600
> Di truyén theo qui luat hoan vi gen.
b. a—E— 1% = (10% giao tir duc ab x 10% giao tir cai ab)
a
Giao tir ab = 10% < 25% do d6 day la giao tir hoan vi
Vay A lién két véi b va a lién két voi B

->KG cua
B B 42+43+9+6
-Tan sd HVG ving — =f @on—1) + f ) = —— "7 = 10%
vung A (donA) (kép) 1000 b
- Tan s6 HVG ving 9 = f (don ﬂ) +F ey = 140+145+9+6 = 30
¢ c 1000

BAI TAP VE TRAO POI CHEO KEP VA TRAO POI CHEO PON

Bai 1. Trong mot ca thé gia dinh, con céi than be, long tréng, théng duoc lai véi con duc than manh,
long den, quan tao ra F1 than manh, 16ng trang, thang. Cho con cai F1 giao phoi véi con dyc than be,
16ng den, quan thu dugc doi sau:

Thén manh, 16ng trang, thang 169
Than manh, 16ng den, thing 19
Than manh, 16ng den, quan 301
Than bé, 16ng trang, quin 21
Thén manh, 16ng tring, quan 8
Than be, 1ong den, quan 172
Than be, 16ng den, thang 6
Than be, 16ng trang, thang 304

Hay lap ban d0 di truyén xac dinh trat tu cic gen va khoang cach giita chiing.
Bai 1.

Giao tir caa P KG cua Fa S6 ca thé % s0 c4 thé
Khong trao doi ABD ABD 304
chéo (TDBC) abd }605 60,5
abd abd 301
abd
TDC don ¢ doan 1 Abd Abd 172
abd } 341 34,1
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aBD aBD 169
abd
TDC don ¢ doan 11 ABd ABd 21
abd } 40 4
abD abD 19
abd
TPBC kép ¢ doan I AbD AbD 6
vall abd } 14 14
aBd aBd 8
abd
Tong cong 1000 100

S6 liéu ¢ bang trén cho thay phan 16n s6 cé thé c6 KH ctia bd me dugc hinh thanh tir cac KG khéng c6
trao ddi chéo.
- S6 cé thé nhan duoc do TDC gitta a va b 13 34,1%.
- Sb ¢4 thé nhan duge do THDC gitta b va d 1a 4%.
- S6 ca thé nhan duoc do TPC kép 13 1,4%
- Sb ¢4 thé nhan dugce do lién két gitta a, b, c 1a 60,5%. . Vay:
- Khoang céch gitra a va b la: 34,1+ 1,4 =355 (cM).
- Khoang cach gitra b va d la: 1,4+ 1,4=28(cM).
- Khoang céch gitta hai dau mat a, d la: 35,5+2,8 = 38,3 (cM).
Nhu vay trinh tu sép xép cua3 genla:a,b,d

a— 355 —b—28—d
«— 383 —
Bai 2. X¢ét 3 cap gen di hgp ndm trén cuing mdt cdp nhiém sac thé thuong.

a. Néu 6 mot ca the co trinh ty sdp x€p céac gen trén cap nhiém sac thé nay la

AB: , khoang cach

tuong ddi trén nhiém sac thé giita gen A v6i gen B 14 20 ¢cM ; giita gen B véi gen D 1a 15 ¢cM va trong
giam phan xay ra ca trao ddi chéo don 1an trao ddi chéo kép thi theo 1i thuyét c4 thé nay tao ra céc loai
giao tir vai ti 1€ 1a bao nhi€u?
b. Néu qué trinh gidam phan & mot ca thé d3 tao ra 8§ loai giao tir véi thanh phén alenvacotiléla

ABD = abd = 2,1% ; AbD = aBd = 12,95% ; ABd = abD = 28,5% va Abd = aBD = 6,45% thi trinh tu
sap xép cac gen trén cap nhiém sic thé nay va khoang cach twong dbi giira chung 1a bao nhiéu cM?
Bai 2:
a.)- TDC kép = 20%.15% = 3% — tao 2 loai gt ti 1& bang nhau: AbD =aBd = 3%/2=1,5%

Khoang cach A-B=20% —
- TDC don doan 1(A-B) tao 2 loai gt ti 18 bang nhau: Abd = aBD = (20%-3%)/2 = 8,5%

Khoang cach D-B=15% —
- TPC don doan 2(D-B)tao 2 loai gt ti 1& bang nhau: ABd =abD= (15%-3%)/2 = 6%
- 2 loai giao tor LKHT bang nhau:ABD = abd = [100%-(3%+17%+12%)]/2 = 34%
b) b. Néu qua trinh gidm phan & mot ca thé da tao ra 8 loai giao tir v4i thanh phﬁn alen va co ti 1€ la
ABD = abd = 2,1% ; AbD = aBd = 12,95% ; ABd = abD = 28,5% va Abd = aBD = 6,45% thi trinh tu
sap xép cac gen trén cap nhiém sic thé nay va khoang cach twong dbi gitra chung 1a bao nhiéu cM?
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- 2 loai giao tir c6 ti 16 nhé nhit (do TDC kép nén nhod hon TP don) 1a ABD =abd = 2,1% (1)

- 2 loai giao tir ¢6 ti 1¢ 16m nhét (do khong c6 TPC nén 16n hon TP don) 1a ABd =abD = 28,5%(2)
Vi kq TDC kép chi 1am thay d6i 1 gen nam & giira 2 ddu mut so v6i khi khong c6 TDC

nén tur (1) &(2) — trat ty gen la AdB/aDb

— Tan s6 TDC kép =2,1.2=4,2%

- 2 loai gt tao ra do TP don doan 1(A-d) la ADb =adB =12,95% —

Khoang cach A vad =12,95.2+4,2 =30,1cM

- 2 loai gt tao ra do TP don doan 2(d-B) 1a Adb = aDB=6,45% —

Khoang cachd va B=6,45.2 + 4,2 =17,1cM

Trudng hop nay TDC kép theo i thuyét = 17,1 x 30,1 = 5,1% trong khi ¢6 TDC kép thuc té chi =
4,2%.Vay trong trudng hop nay hé sé trung hop = 4,2/5,1 = 0,8 (do khi xay ra TDC tai 1 diém s& lam
giam kha ning TDC & diém lan cén)

XAC DPINH NHANH Ti LE CAC KIEU HINH TRONG TRUONG HQP HOAN VI CA 2 BEN
BO ME VOI TAN SO GIONG NHAU

|. VAN DE
Hoan vi gen la mdt trong céc dang bai tat DT kha phé bién.

Yéu cau vé mit thoi gian khi 1am bai tip tric nghiém cho phép ta nghi dén viéc thiét 1ap cong thic c6
tinh tong quat dé tim nhanh két qua trong nhirng trudong hgp dac biét.

Chiing ta hay xét truong hop v6i 2 cap gen di hop c6 hodn vi xdy ra dong thoi & B6 & Me voi kiéu gen
va tan soO hoan vi nhu nhau thi TLKH ¢ thé hé sau bién doi nhu thé nao?

Ki hiéu :

- TL mdi loai giao tt LKHT :m (%)

- TL mdi loai giao tir c6 HVG : n (%)

(f=2n <50% ; m>n>0 ; m+n = 50%) : truong hop f = 50% giong PLPL
Qua tinh to4n ta co tan sb kiéu hinh:

1/ Véi truong hop Bé & Me di hop déu: (AB/ab x AB/ab)

* A-B- = (m+n) + m? =50% + m?

* A-bb =2mn + n?

* aaB- =2mn +n?

* aabb =m? (> 6,25%)
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2/ Vi truong hop Bé & Me di hop chéo: (Ab/aB x Ab/aB)
* A-B- = (m+n) +n? =50% + n?

* A-bb =2mn + m?

* aaB- =2mn+m?

* aabb = n?(<6,25%)

- Néu KH 1an >6,25% [1[] [1Bb va me di hop déu:
+2 lin = m?
+ 2 troi = 50% + m? (luén hon 2 lin 50%)
+ 1 troi + 1 1an (tinh chung) = 50% - 2m?
+ Néu tinh trang nay troi ,tinh trang kia 1an hodc nguoc lai (tinh riéng) = 1/2(50% - 2m?) = 2mn + n?
- Néu KH lin <6,25% [1[J[1B6 va me di hop chéo:
Thaym=n
I1. VIDU
BAI TOAN
O mot loai thuc vat, gen quy dinh hat dai tri hoan toan so véi alen quy dinh hat tron; gen

quy dinh hat chin sém tr6i hoan toan so v6i alen quy dinh hat chin muén. Cho cac cay co kiéu gen glong
nhau va di hop tir vé 2 cip gen tu thu phan, & doi con thu dugc 4000 cdy, trong d6 c6 160 cay co kiéu
hinh hat tron, chin mudn. Blet rang khong ¢ dot bién xay ra, qua trinh phat sinh giao tir duc va giao tir
cai xdy ra hoan vi gen véi tan s6 bang nhau.

Theo 1i thuyét, s6 cay & doi con co:

1/ Kiéu hinh hat dai, chin sém la bao nhiéu?
2/ Kiéu hinh hat dai, chin muén 1 bao nhiéu?
3/ Kiéu hinh hat tron, chin sém 13 bao nhiéu?

4/ Kiéu hinh hat dai, chin mu6n hodc hat tron,chin sém 1a bao nhiéu?
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GiAl :

Tan s6 KH 13n =160/4000 = 4% <6,25% [1[1[1bd & me di hop chéo Ab/aB x Ab/aB
Giao ttr ab =20% =AB[1 ] [1f=40%

m=30% ; n = 20%

1/ Kiéu hinh hat dai, chin sém (2 troi) = (50% + n?)N = 50% x 4000 + 160 = 2160

2/ Kiéu hinh hat dai, chin mu6n = (2mn+m?)N =840

3/ Kiéu hinh hat tron, chin sém = (2mn+m?)N = 840

4/ Kiéu hinh hat dai, chin mu6n hoic hat tron,chin sém = (50% - 2n?)N= 1680

BAI 15 + 16: DI TRUYEN LIEN KET VOI GIOI TINH
VA DI TRUYEN NGOAI NHIEM SAC THE

V-Di truyén lién két véi gi6i tinh :
1.Céch nhin dang :
-Co6 su phan biét gidi tinh 1én tuc qua céc thé hé .
-Su phan tinh khac nhau ¢ 2 gioi .
a)Gen trén NST X :
-C6 hién tuong di truyén chéo .
-Khong c6 alen twong g trén NST Y .
-Két quéa cua phép lai thuan va nghich khac nhau .
-Tinh trang 1an thuong biéu hién & ca thé XY .
b)Gen trén NST Y :
-C6 hién tuong di truyén thang .
-Khong c¢6 alen tuong ting trén NST X .
-Tinh trang chi biéu hién & ca thé XY .
2.Céch gidi :
-Bude 1 :Qui ude gen .
-Buwée 2 : Xét tung cdp tinh trang .

3/1 ==>Kiéu gen: XA X* X XAY .

1/1 ==>XKiéu gen: XA X* X X®Y (tinh trang lan xuét hién & 2 gidi )
X2X* X XAY (tinh trang 13n xudt hién & c4 thé XY ).

-Buéc 3 : Xét ca 2 cip tinh trang ¢ doi sau xuat hién ti 1& khac thuong .
-Buéc 4 : Xac dinh kiéu gen cua P hodc F1 va tinh tan sd hoan vi gen .

- X4c dinh kiéu gen ctia Q(P) dua vao & (F1) .

- Xac dinh kiéu gen cua & (P) dua vao Q (Fy).

-Tan s6 hoan vi gen bang tong % ctia cac ca thé chiém ti 18 thap .
-Burée 5 : Viét so d6 lai .

BAI 17+18: MUC PHAN UNG-THUONG BIEN VA BAI TONG HOP
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1.2. Dua vao két qua phén ly kiéu hinh trong phép lai phén tich:
Dua vao két qua ctia phép lai dé xac dinh ty 1& va loai giao tir sinh ra cua cac cé thé can tim.
+ Néu ti 16 KH 1:1 thi d6 13 sy di truyén 1 tinh trang do 1 gen chi phdi

+ Néu ti 16 KH 3:1 thi duoc di truyén theo quy ludt tuong tac gen, trong tinh trang c6 2 kiéu hinh.
- Twong tac b6 trg 9:7
- Twong tac 4t ché 13:3
- Tuwong tac cong gop 15:1

+ Néu c6 ti 16 KH 1:2:1 thi tinh trang duoc di truyén theo quy ludt twong tac gen trong trudng
hop tinh trang c6 3 kiéu hinh.
- Tuong tac b trg 9:6:1
- Tuong tac at ché 13n 9:3:4
- Tuong tac at ché troi 12:3:1

+Tilé KH 1:1:1:1 1a su di truyén tuong tac bo tro 1 ‘ginh trang c6 4 kiéu hinh 9:3:3:1 hoac 14 lai
2 cdp tinh trang tuan theo dinh luat phan ly doc 1ap c6 ti I¢ ki€u hinh 1a 9:3:3:1.
2.Néu dé bai khong xac dinh ty 1¢ phan li kiéu hinh ciia doi con ma chi cho biét 1 kiéu hinh nao d6
& con lai.

, N . 1
+ Khi lai 1 cap tinh trang, ti 1€ 1 kiéu hinh dugc biét bang hoac 1a boi s6 cua 25% (hay Z ).

+ Khi lai 2 cap tinh trang ma ti 1€ 1 kiéu hinh duoc biét béng hodc 12 boi sb cua 6.25% (hay % ),

hay khi lai n cip tinh trang ma tir ti 18 ctia KH d biét cho phép xac dinh dugc s6 loai giao tir ciia bd
(hoac me) ¢o ti 1€ bang nhau va bang 25% hoac 1a udc so cua 25%.

=P DO 13 cac bai toan thudc dinh luat Menden.

Vi du: Cho lai 2 cdy dau thudn ching khdc nhau 2 cdp tinh trang twong phan, F1 thu dwoc toan bé

cdy than cao - hoa do. Cho F1 tap giao F> thu dwoc 16000 cdy trong do co 9000 cdy than cao - hoa do.
Hai cdp tinh trang trén bi chi phoi béi quy ludt di truyén.

A. Tuong tac at ché C.Tuong tac bo trg
B. Phan 1i doc lap D. Tuong tac cong gdp
, 9000 9 ,
Ti 1€ cay cao- do thu dugc 6 thé hé Fola 7~ = —=56.25% la bdi s0 cua 6.25%
i - "2 16000~ 16 P ’
=P Do la bai toan thudc dinh luat Menden

=> Chon dap an B

3.Tinh trang do 1 hay 2 gen quy dinh? Xac dinh kiéu gen twong \rng ciia co thé lai:
Tuy vao so to hop & doi con cua tung phép lai va tinh trdi 1an hoan toan hay khong hoan toan &
thé hé lai.
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+ Phép lai hai c4 thé di hop (thuong 14 cho F1 giao phdi v6i nhau) cho s6 to hop khong qua 4 thi
thuong do 1 gen quy dinh; s t6 hop hon 4 nhung khong qua 16 thudng do 2 gen quy dinh.

* Vi du Khi lai F1 di hop dugc Fz phan ly ti 16 11: 2: 2: 1 (tdng ¢ 16 t6 hop) thi chic chan khong
phai la 1 gen quy dinh.

+ Phép lai phan tich F1: néu cho sb t6 hop khong quéa 4 nhung khong phai 1:1, lic nay lai do 2
gen quy dinh... 7 ) )
* Vi du Khi lai phan tich dugc 3 do: 1 xanh (4 t6 hop) thi cling chac chan khong phai la 1 gen.

+ Lai F1 v6i 1 ca thé bat ki: s6 t6 hop t6i da khi lai hai ca thé di hop voi nhau, tir d6 c6 thé loai
trir cac kha nang khong dung.

*Vi dy Khi lai hai ca thé bat ki vé tinh trang A ma cho con t&i 8 t6 hop thi chic chin tinh trang
do 2 gen quy dinh, trong d6 1 ca thé di hop ca 2 gen, 1 c4 thé di hop 1 gen (thuong 1a di hop va dong
hop 1an gen con lai)...

4. Gen nay cé giy chét khong?

Déu hiéu cua kiéu nay 1a s6 t6 hop ¢ doi con khong chin, ¢ thé 1a 3, 7,.. thay vi 4, 8... Pay 1a 1
dau hiéu it gap nhung van phai nghi dén.

Néu doi con phan ly ti 18 dic biét VD 2:1 thi gan nhu c6 thé chic chan 1a gen gay chét, va
thudng 13 gay chét ¢ trang thai dong hop troi.

5. Cac trwong hop riéng:

+ Duya vao két qua phan li kiéu hinh cta F1 lai v6i co thé khac. can chi y nhiing ti 1& ddc biét
sau day: 7:1; 4:3:1; 6:1:1; 5:3 day la ti I¢ cua tinh trang nay sinh do twong tac gen, tuy tung truong hop
cu thé ma xac dinh chinh xéc tinh trang dugc xét, di truyén theo quy luat di truyén no.

+ Truong hop dong troi dya vao dleu kién nhu: 1 tinh trang duoc qui dinh boi 1 cap gen co 3
alen, 1* = 1B > 1°. S kiéu gen ti da 1a 6, s6 kiéu hinh tdi da 1a 4.

Dang 1: Bién di khong lién tuc
* Ki€n thidc cag ban can nhé:
- Laloai thuong bién vé mat s6 lugng nhu: s6 con dugc sinh ra trong mot lra & lon, ga. ..
- Dé thuong yéu ciu vé dudng biéu dién vé tinh trang dugc nghién ciru, tinh tri s6 trung binh, do
1€ch trung binh.
- Dya vao bang blen thién ta ghi cdc gia tri cua bién s6 v (su thay bién Ve nang suat) ¢ truc hoanh;
ghi gia tri cta tan sb p (s6 ca thé co clung ning suét) & truc tung. Sau d6 ndi cac diém lai s& duoc mot
duong biéu dién.
- Tri s trung binh (m): duoc xem nhu ning suat trung binh ctia mot gidng.

M= ZE: W vy s

e
Bién s6 nao cang gan tri sO trung binh s€ c6 tan s6 cang cao va nguoc lai.
- B9 1éch chuan (S): dugc tinh theo bicu thuc:
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]
5=+ Z(V——*‘T)-P (dimg khin < 30)
s
S (v-m) p

S=g, |2 T2 (ding khi n = 30)
H

- b6 léch chuan cang 16n thi mirc phan ng cua tinh trang cang rong.
Bai 1. Khi nghién ctru vé kha nang sinh sadn cua mdt 101 lon gom 88 con lon nai, nguoi ta 1ap dugc bang
bién thién nhu sau:
| 5 6 7 8 9 10 11 12 13 14 15
P J 1 3 6 10 15 25 12 8 5 2 1
v: 50 lon con dé trong mot lira (12 bién s6).
p: s6 lon nai c6 cing ning sudt (14 tan sd).
a. V& d0 thi biéu dién kha nang sinh san ctia noi lon trén.
b. Tinh tri s6 trung binh vé sb lugng lon con dugc dé trong mot 1.
c. Tinh d¢ léch trung binh vé s6 lon con trén mot Iira dé cta noi lon trén.

Bai giai

a. V&do thi:

Bl :

20 =

15 -------------------

10 foveenmmmaannans /

................................

cedesdondondandanidan

<

0 52;'789101112131415'

el

b. Tinh tri s6 trung binh:

- Téng s6 lon con cia ca 88 con lon nai:

dvp=5+18+42+80+ 135+ 250+ 132 + 96 + 65 + 28 + 15 = 866.
- Vay tri s6 trung binh vé s6 lon con dugc sinh ra trong mot Iora dé:

m = (866/88) [ 9.8.

c. bo léch trung binh: Ap dung biéu thirc:

o nbmm) f32592_+ T 410

Dang 2: Bién di lién tuc

52



- La loai thuong bién vé& mit chat lugng nhu ti 1€ bo trong mot lit stra; lwong vitamin A ¢6 trong ndi nhil
cua ngd; luong vitamin C trong cam, quyt...

- Mudn v& dd thi, ta biéu dién cac bién sb thanh cot hinh chit nhat va chon diém gitra.

- Khi tinh chi s6 trung binh ta chon gi trj giira bién s6 ciia mot khoang, sau d6 ap dung cong thirc tinh
m nhu binh thuong.
Bai 2.

Khi khao sat vé ti 18 bo trong sita ctia 28 con bo cai, ngudi ta 1ap duoc bang bién thién sau:

v |35 3,6 3,7 3,8 3,9 4,0 4,1 4,2 4,3
p |1 1 3 4 7 5 3 2 2
v: Ti 1€ % bo trong sira.
p: s6 bo cai cho ti 18 % bo trong sita gidng nhau.

Hay v& do thi biéu dién vé ti 1& % bo trong sita cua gidng bo trén.

Bai gii
Do thi biu dien ve ti 1€ % bo trong sita cua giong bo noédi trén nhu sau:
*I‘ —
/N
6¢ b PN
i R
5 p \
1) h
=~ 3
/
2 4
I l Ll
>

35 05 AT 28 4910 4.1 42 43
Cita tri eda tink trang

BAI 20+21: DI TRUYEN HOC QUAN THE
DANG 1: TINH TAN SO KIEU GEN VA TAN SO ALEN

«  Trong quan thé ngiu phdi, xét 1 locus gen gdm 2 alen A va a

Kiéuhinh - Do Hong  Tring  Tong

Kieugen AA Aa aa
Solugng  Naa Nag N N

N

TansdKG p=_# H:N Naa 1
N

—ha
N N

1. Duya vao tan so kiéu gen:

f(A)=p=D+%H
f@ =g=R+%H
2N . + N o,
2N
J— 2Naa —+ NAa

9= 2N




2. Dua vao so0 lugng cé the:

DANG 2: QUAN THE TU PHOI

Xét quan thé khai dau

TH1: 100% Aa: qua n thé hé tir thu=> Aa=(1/2)" va AA=aa=[1-(1/2)"]/2
TH2:

TS Kiéu gen dAA + h Aa + raa =1

Qua n thé hé tu thu

Aa=h.(1/2)"=H > AA=d + [ (h-H"):2] > aa=r + [(h-H):2]

Luru y: Qua n thé hé tw thu tan s6 KG dong hop ting, di hop giam, tan sé alen khong doi

Hé s6 noi phoi (inbreeding coefficient )

hé s6 néi phéi (F). 1a xac xuat ma hai allele tai mot locus trong mot ca thé 13 giéng nhau vé ngudn goc
(céc allele duoc coi 1a gidng nhau vé ngudn gdc khi hai allele d6 trong mot co thé ludng boi bat ngudn
tir mot allele cu thé cua to tién).

Tinh chét cua hé sé néi phéi (F):

+Tris6 F chay tr 0 dén 1 .
+ F =1 khi tat ca cac kiéu gene trong quan thé 1a dong hop chua céc allele gidng nhau vé ngudn gbc.
+ F = 0 khi khong c6 cac allele gidng nhau vé ngudn gbc.

+ Trong mot quan thé ngau phdi co kich thudc 16n, F dugc coi la gan bang 0, boi vi bat ky su néi ph01
nao ciing c6 thé xay ra giira cic ca thé ho hang rat xa va vi vy s& c6 tic dung nho 1én hé sb noi phdi .

Gia sir rang quan thé gdm ba kiéu gene AA, Aa va aa dugc phan tach thanh mét ty 16 ndi phéi (F) va
mot ty 16 ngau phdi (1 - F). Trong quan thé ndi phdi, tan sd ctia AA, Aa, va aa twong tmg lap, 0, va q.
Day la ty 1€ cua cac dong dugc ky vong ddi v6i mbi kiéu gene, néu nhu sy ty thu tinh hoan toan dién ra
lién tyc. Bang cach cong cac ty 1& ndi phdi va ngau phdi voi nhau va sir dung mbi quan hé q =1 —p, ltic
d6 tan s6 cac kiéu gene tro thanh nhu sau (xem bang 1):

P=p*+Fpq
H = 2pq - 2Fpq
Q=q”+Fpq

Trong moi phwong trinh trén, 5O hang dau 1a ty 16 H-W cua cac kiéu gene va sb hang sau la do leCh SO
VOl trl so do. Luu y rang cac ca thé dong hop, vi du AA, c6 thé hodc 1a do hai allele gidng nhau ve
nguon gbc, nghia 1a bat nguon tir cing mot allele to tién (so hang Fpq) hogc la do hai allele glong nhau
vé loai sinh ra qua ngau phdi (s6 hang p2) D6 16n clia hé s6 ndi phdi phan anh d6 1éch cua cac kiéu gene
so voi cac ty 16 H-W; nghia 13, luc F = 0 thi cac hop tur dat ty 16 H-W, va khi F > 0 do c6 noi phdi, thi
xay ra su giam thiéu cac thé di hop va doi thira cac thé dong hop.

54


http://thuviensinhhoc.com/chuyen-de-sinh-hoc/di-truyen-hoc-quan-the/1401-he-so-noi-phoi-inbreeding-coefficient--

Bang 1 Tan sd cha cac ki€éu gene khac nhau khi trong quan thé xay ra ca ndi phdi 1an ngiu phdi

Kiéu gene  Noi phéi (F) Ngéu phdi (1 —F) Tong

AA Fp (1-F)p? Fp +(1-F)p*=p®+Fpq

Aa - (1-F)2pq 1-F)2pg  =2pg-2Fpq

aa Fq (1-F)7’ Fq+(1-F)g? =g+ Fpg
F 1-F 1 1

Tinh toan hé so noi phoi

H =2pq - 2Fpq = (1 - F)2pq
1-F=H/2pq
Suyra F=1-(H/2pq)

(F)laty s6 gitta mirc di hop tir quan sat duoc (H) va mue di hop tir ky vong (2pq). Trudong hop c6 ndi
phoi, H nhé hon 2pq, vi vay F > 0. Néu nhu khong c6 thé di hgp nao ca (H = 0), thi h¢ so6 ndi phdi bang
1.

Nhiéu loai thuc vat c6 hé théng giao phéi bao g@)m ca tu thu phén va giao phén tu do v&i cac ca thé
khéac. Néu nhu ty 1€ tu thu phan cao, thi hau nhu tat ca cac cé thé trong quan the 1a cac thé dong hop.

Vi du, mot qu'?ln thé thuc vat gém ba kiéu gene AA, Aa va aa voi cac tan s6 tuong tng la P =0,70, H =
0,04 va Q = 0,26. Ta c6 thé udc tinh h¢ s6 ndi phodi nhu sau :

Trudc tién, tinh dugc cac tan sb allele A vaa (p va q):
p=0,70+'%(0,04)=0,72 va q=1-p=0,28
Vay hé s6 noi phdi F =1 —(0,04/2 x 0,72 x 0,28 ) = 0,901

Tri s6 F & day rat cao, goi y rang hau hét quan thé nay sinh san bang tu thy phan va chi mot s6 rat nho 1a
tap giao.

Phuong phap thir hai dé thu nhan hé sb noi phdi cho doi con 13 tir mot pha hé trong d6 c6 xay ra
sw giao phéi cén huyét (consanguineous mating). Trong trudng hop nay ta sir dung mot pha he de tinh
xé4c xut cia cac t6 hop chua cac allele gidng nhau vé ngudn gbe ¢ doi con. Vi du, ta hiy tinh hé s6 noi
phéi cho mot doi con cia hai anh chi em ban déng huyét (half-sibs), tirc cac ca thé sinh ra tir cing mot bd
(hoic me). Hinh la cho pha hé vé kiéu giao phdi nay, trong d6 X va Y 1a hai anh em c6 cting me nhung
khac cha. Ngudi me ciia X va Y duogc biéu thi 13 ¢6 tién chung (CA = common ancestor). Con hai nguoi
cha khéng gdp phan vao hé sé noi phdi duoc biéu dién bang cac hinh vudng trang. O hinh 1b, cing mot
pha hé nhu thé nhung biéu dién theo mét cach khac, bo qua cac ky hiéu cha me con cac ddu qua tram
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bi€u thi cho tat ca cac ca thé, vi gidi tinh khong quan trong trong viéc xac dinh hé so ndi phoi ¢ day.
Céac mii tén trén hinh vé chi hudng truyén tir b6 me dén con cai.

(@1 <

(3) |z | (b) z

Hir!h 1 Pha hé minh hoa su két h6n,gii‘ra hai anh em ban dong huyét, X va Y. (a) v@i tat ca cac ca
thé; (b) khong c6 bo. O day CA = to tién chung, va dudng ké doi chi su giao phoi can huyét.

Gia sir nguoi me (CA) c6 kiéu gene 1a Aa, Pé tinh hé 5O noi ph01 ta cAn phai biét xac sudt ma dura chau
ctia ba, Z, ¢ kiéu gene AA hoic aa, 1a gidng nhau vé nguon gbc d6i vi mot trong hai allele ciia ba.
Trude tién ta xét Z 14 AA, chi c6 thé xay ra néu nhu mdi bén X va Y déu dong gop vao Z mdt giao tir
chira A. Xac suit cua allele A trong X 1a xac suét ma mot allele A dén tir CA, hay Y. Vi xéc sut truyén
dat allele A tir X sang Z cling 13 2, nén xdc suat két hop cua hai sy kién nay 1a Yax =" (qui tac nhan
xac suat). Tuong tu, Xac suat dé Z nhan dugc allele A tir Y 1a %. Vi vay xac suét ctia mot dira con AA
nhan dugc allele A tur mdibén X va Y 1a Y x %= 1/16 hay 0, 0625. Bang phuong ‘phap nay ta tinh duoc
xac sut cua moét dira con ¢o kiéu gene aa 1 1/16. Nhu vay xac suét toan bo cac t6 hop co chura cac allele
gidng nhau vé ngudn gbc & Z ltc d6 14 1/16 + 1/16 = 1/8 hay 0,125 (qui tic cong xac suat ).

Pé don gian, trong tinh toan h¢ s6 ndi phdi tir mot pha h¢ nguoi ta da dé xuat mot phuong phap goi la ky
thuat dém chudi (chain-counting technique). Mt chudi ddi véi mot t6 tién chung cho trudc bat dau véi
mot bd me cia céa thé noi ph01, nguoc trd 1én phd hé cho dén t6 tién chung, va tr¢ lai voi bd me do. Vi
du, tir hinh 12.1 ta 1ap dugc chudi don gian X-CA-Y. S6 ca thé trong chudi (n) dugc dung dé tinh hé sd
ndi phéi trong cong thirc sau day: F = (1/2)" Véi vi du trén, hé s6 ndi phdi 1a (1/2)% = 0,125.

fdi hep tir quan sat thue té':fdi hep tir tinh theo 1y thuyét X (1-F)
fbiéu dién tan sé KG, F=I ndi phoi hoan toan
DANG 4: NGAU PHOI (TRANG THAI CAN BANG CUA QUAN THE)
1 Xét 1 gen trong c6 hai alen (A, a):
+Goi P (A): tan so tuong ddi cta alen A.
q(a): Tan s6 tuong 601 cua alen a.
+ Su t6 hop ctia hai alen c6 tan s6 twong dbi trén hinh thanh quéan thé c6 cau triic di truyén nhu sau?

No'd 1RL(A) q(a)
e = cau triac di truyén cua quan the

F sau [P p(AA) | pg(Aa) | P2(AA)+ 2pq(Aa)+ ¢ (aa) = 1
q (a) pq(Aa) | p?(aa)

G

Do vay: p (A) =p? +pq. q(a) =p? +pq.

+ Trang thai can bang ctiia quan thé biéu hién qua twong quan:
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2. Xét mot gen c6 3 alen :
(gen quy dinh cac nhom mau hé O, A, B c6 alen IA, IB, 1°)
+ Goi p(I™): Tan sb twong ddi cua alen I*,
q(1%): Tan sd twong dbi cua alen 1B
r(1°): Tan s6 twong dbi cua alen I°
p(1*) +q(Is) +r (1°9 = 1.
+ Sy t4 hgp cia 3 alen vdi tdn 88 tuong 46i néi trén theo bing sau:

. a pI q (% r (%)
p(1") PYIM 1Y PQU*®) | prd*1®
q (1" pq (I 1) q(1® 1% qr (I* I%)
r (1Y) pr (I* 1) qr (I" 1% 2(1° 19

= Cflu trdc di truyén cda qudn th€ khi dgt can bing:
p? (IMA) + 2 pr (IM°) + q* (I°1%) + 2gr (1°1°) + 2pq (IM®) + FP(I910) = 1.
Do viy: plIM =p* + pr+ pq
q(I®) = q* + pr + pq.
X i’ =preqrer

3. Tinh s6 kiéu gen trong von gen quan thé r (r+1)]" rs6 alen thue thuc mot gen
2 n l1a so gen khac nhau

So alen So6 kiéu gen

Céach 1. Dua vao so d6

PR

[
N OO WhE

vV v v VY

g A

Cach 2. Dya vao cong thic
Véin = s6 alen cua mot locus gen
* SO ki€u gen dong hop =n | _NYn_ _
+  Sb kiéu gen dj hop = 2__ I (n=2)!n-1)n = n(n-1)
n
2!(n-2)! 2(n-2)! 2

n+C? :n+n(n—1) _n(n+1)
2 2

Tong s6 kiéu gen =

Thi du: Trong quan thé giao, néu mot gen co 4 alen thi sy giao phdi tu do sé tao ra bao nhiéu 6 hop kiéu
gen?
=> Ap dung cong thurc ta co: n(n + 1)/2 =4(4+1)/2 =10
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Bai tap 2: ( Cdu 8 — HUONG DAN ON TAP THI TOT NGHIEP THPT — NAM 2008 — 2009 MON SINH
- trang 47)

Trong mot quan thé giao phéi, néu mot gen co 3 alen ai, az, a3 thi sy giao phéi ty do s& tao ra

A. 8 t6 hop kiéu gen B. 4 to hop kiéu gen

C. 3 t6 hop kiéu gen D. 6 t6 hop kiéu gen
Ap dung cong thire tinh tong s6 kiéu gen: 1 alen ===> 1 kiéu gen
2 alen ===> 3 kiéu gen
3alen ===> 6 kiéu gen

=>Pap an dang la cau D.
4. Tinh da hinh cua quéan thé giao phéi

Qua trinh giao phoi la nguyén nhan lam cho quan thé da hinh vé kiéu trén, su da hinh v¢ kiéu trén tao
nén su da hinh vé kiéu hinh.

Chang han, mot gen A c6 aalen aj va a2 qua giao phdi tu do ra 3 to hop aiay, azaz. Néu gen A c6 3 alen
a1, az, as s€ tao ra 6 to h0’p ajai, a1dy, aias, azay, axas, asas. Tong quat, néu gen A co6 r alen thi qua giao
phéi tu do, s t6 hop vé gen A s&1a: Ga = r(r -1)/2

Néu c6 2 gen A va B nam trén nhitng nhiém sic thé khac nhau, thi s6 to hop céc alen vé ca 2 gen A va B
cuingmétlucs€la:G=gAxgB

Vidu gen A c6 3 alen, gen B c6 4 alen, thi G =6 x 10 = 60.

5. Da allele (multiple alleles)

V6i quan thé ngiu phbi nhu di ndi & trude, & ddy ta chi thay gia thiét mot locus A c6 ba allele: A,

Az va Az Vi tan s tuong ung 12 p1, P2 va ps (p1+ P2+ ps = 1). Khi d6 trong quéan thé cé tat ca sau kiéu
gene véi s6 lugng ca thé twong tmg nhur sau :

Kiéu gene : A1A1: AoAz: AsAs: A1A; - A1As: AAs  Tong
S6 lugng : Niz: Nazz: Nag @ Niz: Niz: Nas N
Theo nguyén tic, ta tinh dugc cac tan sb allele:

p1 = N1z + % (N12 + N13)
P2 = N22 + %5 (N12 + N23)
p3 = N33 + %2 (N13 + Na3)

sau mot thé hé ngau phodi nhur sau:

(P + P2+ p3)® = pa? + P2 + pa’ + 2p1p2 + 2paps + 2p2Ps =
Tong quat, mot locus c6 n allele s& co tat can(n + 1)/ 2 kleu gene, trong d6 gdm n kiéu dong hop va n(n

> Py
— 1)/2 kiéu di hop. Tan ctia mot allele bat ky (p;) dugc tinh theo cong thie:  p; = pirt Vo™=
trong d6 p;i - tan s6 kiéu gene ddng hop va p;- tan sé kiéu gene di hop.
Vi du: Thong thudong hé nhém mau ABO duogc ldy vi du cho ba allele. Vi cac allele 1* val® 1a dong troi
va allele I° 13 13n, nén trong quan thé ngudi bt ky nao cling s& c6 bon nhém mau A, B, AB va O ung
v6i sau kiéu gene. Pé tinh céc tan s allele trong truong hop nay ta phai gia dinh quan thé & trang thai
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can bang. it tin s cua céc allele I, 1B va I° 1an luot 13 p, g va r (p+ g + r=1). Khi d6 ta tinh duoc tan
s6 H-W cua cac nhom mau chinh la cac tan sd quan sat dugc (bang 1).

Phuong phap tinh cac tan so allele nhu sau: Trudc tién, tan s6 allele I° (r) bang cac cin béc hai cua tan
s6 nhém mau O (r?). Tan s6 cua hai allele con lai, p va q, duoc tinh bang cach két hop tin sé H-W cua

mdt nhom mau A hodc B vdi nhom mau O theo mdt trong hai phuong phép sau:
Phucong phap 1 Phudng phap 2
Ta c6 f(A+0) = p® +2pr + r* = (p +1)?

Vip+tq+r=1bq+r=1-p

A+0 .
<=> ptr= 3 ) Binh phuong 2 vé ta dugc:

> p= NSAFO L-pP=@+n*=r(B+0)
Tuong tu, ta co : <=>1-p= NJE+O)
q= NS(B+O) _ s p=1— VS (EHO)

Tuong tu, taco:q=1— J S (A+0)

Mot cach tuong doi, ta c6 thé tinh p hodc g roi suy ra cai con lai dya vao tong p +q +r=1.Tuy nhién,
néu tinh can than ca ba tan s6 theo mot trong hai phuong phap trén ta s& biét duoc tri sd thuc cia chiing.
Khi d6 tong cac tan sb allele tinh dugc s& khong dung bang don vi mot cach chinh xac. Pidu nay dugc 1y
giai 1a do ty 1& cac kiéu gene trong mau khong phai 1a cac ty 1€ H-W chinh xac va hon nita, nhom mau
AB da khong duoc sir dung trong tinh toan. Vi vay, khi kiéu hinh khong duoc st dung dén (0 day la
nhém mau AB) ma c6 tan s6 cao hon thi sy mat mat thong tin s& nghiém trong hon, va phai can dén mot
phuong phép chinh xac hon.

Bang 1 Tuong quan giifa cdc nhém mau, ki€u gene va tan sé caa chiing

Nhom mau  Kiéu gene [Tan sb
Ky vong Quan sat
A IAA + 1419 p2 + 2pr 0,41716
B IB1B + 1B1° g2 + 2qr 0,08560
@) 1°1° 12 0,46684
AB I*1B 2pq 0,03040
Tong 1 1,0
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Béy gio ta hdy xét mot mau nghién ctru trén 190.177 phi cong vuong qubc Anh (UK) gdm 79.334 A,
16.279 B, 88.782 O, va 5.782 AB (Race va Sanger, 1954; dan theo Falconer 1989). Tuong quan giita
cac nhom mau, ki€u gene va cac tan so cua chung dugc trinh bay ¢ bang 1.

Ap dung hai phuong phap trén ta tinh dugc cac tan sb allele nhu sau:

Allele Tin sb

Phuong phap 1 Phuong phap 2

10,2569 0,2567
I® 0,0600 0,0598
1° 0,6833 0,6833
Tong 1,0002 0,9998

6. Gen trén NST gi6i tinh

Déi véi 1 locut trén NST X ¢6 2 alen s& c6 5 kiéu gen :
XAXA; XAXE; XaXa; XAY; XaY,

Céc cé4 thé cai c6 2 alen trén NST X vi vay khi chi xét trong pham vi gi6i cai tan So cac kiéu gen
XAXAXAX3X3X? dugce tinh gidng nhur truong hop céc len trén NST thudng, co nghia 1a tan s6 cac kiéu
gen & trang thai can bang Hacdi — Van bec 1a:

PA(XAXA) + 2pq(XAX?)+?(X*X?) =1

Céc ca thé dyc chi co 1 alen trén X nén tan cac kiéu gen & gidi duc:p(XAY)+ q(X?Y) =1 . Khi xét chi
xét riéng trong pham vi gidi duc.

Vi ti 1& duc:cai= 1:1 nén ti I& cac kiéu gen trén & mdi gigi giam di mot nira khi xét trong pham vi toan
b quan thé vay ¢ trang thai cn bang Hacdi — Vanbec, cong thirc tinh cac kiéu gen lien quan dén locut
gen trén NST X (vung khong twong dong) gém 2 alen la:

0,5p?(XAXA) + pg(XAX?)+0,5¢%(X*X?) +0,5p(X*Y)+ 0,5q(X2Y) =1
O gidi ddng giao tir, mdi quan hé giita tan sd allele va tén s6 kiéu gene tuong ty nhu gen trén NST

thuong, nhung ¢ giodi di giao tr chi ¢6 hai kleu gene va mdi c4 thé chi mang mot allele. allele A va
A véi tan sb twong tng 12 p va g, va dt cac tan sb kiéu gene nhu sau:

Gidi cai Gidi duc
Kiéu gene: AlAr [AlA2 AV A2 A | A
Tansd : P H Q R S
Theo nguyén tic, ta xac dinh duoc tin s ciia mot allele (vi du A1):
- 0 gidi cai (pe): pc= P+ Y%H
- 0 gioi duc (pq): Pa = R

- chung cé quin thé (P ): P =% pe+ YA pa = 1/3 (2pc + pa) = 1/3 (2P + H+R)
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Luu y: Moi con céi c6 hai nhiém sac thé X va moi con duc chi c6 mot X; vi ti 1€ duc : céi trén nguyén tac
la 1:1, cho nén 2/3 cac gene lién két gidi tinh trong quan thé 1a thudc vé gidi cai va 1/3 thudc ve gioi

duc. Vi vy, tan sb cta cac allele Az trong ca quan thé [a: £ =24 pe + % pa.

Néu dung déu phay trén dau dé chi tan sb allele thé hé con, ta co: pP’a=Pc; p’c= Y(pec + pPa)

Tir ddy xac dinh duoc mirc chénh 1éch hay 1a hiéu sd gitra cac tan sd allele cua hai gidi: p’c —p’a =
Va(pa + Pe) - Pe = — Va(pe - Pa)

Nhu vdy, su phan bé céc allele giita hai gi6i c6 sy giao dong theo quy ludt sau: Cir sau mot the h¢, muc
chénh léch d6 giam di mot nira va quan thé tién dan dén trang thai can bang cho dén khi cac tan sb gene

& hai gi6i 1a cAn bang nhau, nghia 13 pc = pa = P :

Vi du: Theo két qua mot mau nghién ctru trén méo & Luan Dén (Searle, 1949; trong Falconer
1989) cho thiy trong sé 338 meo cai c6 277 con long den (BB), 54 con thé kham (BO) va 7 con 16ng da
cam (OO), va trong s6 353 méo duc ¢6 311 den (B) va 42 da cam (O). Tinh trang nay tuan theo quy luat
di truyén kién két v6i gidi tinh nhu da dé cap trude day.

Pé kiém tra xem quan thé c6 & trang thai cin bang hay khong, trudc tién ta hiy xem lidu co bang chiing
nao vé su giao phoi ngau nhién? Phép thir dau tién 1a xem tan so allele ¢ hai gidi c6 giong nhau khong.
Tinh todn cu thé cho thay cac tan s6 gene ¢ hai gidi khac nhau khong dang ké.

- O gi6i cai: AB) =pc=(2x277) +54/(2 x 338 ) = 0,8994
A0)=dc=(2x7)+54/(2x338)=0,1006
- O giéi duc: pa = 311/353 = 0,881 qe = 42/353 = 0,119.

Tir tan s0 céc allele & gidi cdi, ta tinh dugc so ca the ky vong ctia moi ki€u gene ¢ gidgi nay nhu sau:

S6 ca thé Kiéu gene Tong
BB BO 0]0)

Quan sat 277 54 7 338

Ky vong 273,2 61,2 3,4 338

(Khi) ¥’y = 4,6 P = 0,04

Ké‘g qué cho thiy cac s liéu quan sat khong phtt hop 1dm véi s6 ky vong ma chi yéu 1a cac s6 liéu thap
(kieu BO va O0).

Tan sé allele sai biét giira hai gidi tinh

Trén thyc té, cac tan s6 allele nhidm sic thé thuong ¢ hai gidi tinh co thé khac nhau. Khi d6 viéc ap
dung nguyén ly H-W s€ nhu thé nao? Bé xét quan thé nay, ta st dung ky hi€u va gia thiét sau :
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Allele  [Tan s

Gioi duc Gioi cai
Al p b p”
'A\2 qa qaa
Tong 1 1

Bing cach 1ap bang t6 hop cia céc giao tir, ta xac dinh dwoc cau triic di truyén cua quan thé sau mot thé
hé ngau phoi:

(P’A1: 'A2)(p"A1: q7A2) =p’p " ArAL (p'q7H pTQ) AsAz: 4T A2A:

RS rang 1a n6 khong thoa man cong thirc H-W. Bay gio dén luot tan sb cac allele ciia quan thé nay 1a
nhu sau:

f(A) =p’p”"+ 2 (p’q”"+ p’q’)
Thay gidtri q’=1-p”’, ta co:

f(A)="2(p" +p”)

Tuong tu: f(A2) =" (q" +q”)

Dit AA1) = p va AA2) = q , khi d6 cdu triic di truyén quan thé & thé hé tiép theo s& thoa mén cong thirc
H-W: p? A1A1 : 2pgA1A: : 0PALA:,

Diéu d6 chung to rang, néu nhu cac tan sd allele (autosome) khoi dau 1a khac nhau 6 hai gi6i, thi chung
s€ dugc san bang chi sau mdt thé hé ngau phdi va quan the dat trang thai can bang sau hai theé hé.

Vi du: Mot quép thé kh(yiNdéu qé tan sd cac allel; Avaao hai gi(:yi nhy sau: g’ =0,8;¢’=0,2; p” =0,4;
va q” = 0,6. Néu nhu ngau phoi xay ra, thi ¢ thé h¢ thtr nhat c6 tan so cac kicu gene la: 0,32AA : 0,56Aa
: 0,12aa.

Va tan s can bang ciia mdi allele lic d6 nhu sau:

p=%%(0,8+0.4)=0,32+'(0,56)=0,6

q="%(0,2+0,6)=0,12 + % (0,56) = 0,4

O thé hé thu hai, que‘in thé dat can béng véi cac tan s6 H-W 1a:

0,36AA : 0,48Aa : 0,16aa

7. Nhirng rng dung cua nguyén Iy Hardy-Weinberg

1. Xac dinh tan so cua allele Ian
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Chang han, bach tang (albinism) 6 nguoi 1a tinh trang lan twong d6i hiém gap. Néu nhu ky hiéuA cho
allele xac dinh sic t6 binh thuong va a cho allele bach tang, kiéu gene ctia ngudi bi bach tang la aa,
trong khi nhirng nguoi binh thudng thi hodc la AA hodc 1a Aa. Gia sir trong mot quan thé nguoi tan 5O
ctia nhitng ngudi bi bach tang 1 1/10.000. Theo nguyén Iy H-W, tan sb cta thé dong hop 1in 13 g% =

0,0001 nén q =~ @) = Jn,mm =0,01. Do d6 tan s cia allele A 1a: p=1-0,01= 0,99 (vip +q = 1).
Tur day xac dinh dugc tan so cua hai kiéu gene con lai:
f(AA) = p? = (0,99)° = 0,9801 (hay ~98%)

f(Aa) = 2pqg = 2(0,99)(0,01) = 0,0198 (hay ~ 2%)
2. Xac dinh tin s6 cha cac "thé mang" (carrier)

Mot diéu 1y thia cua nguyén ly H-W la & chd, cac allele hiém néi chung 1a cac allele lin gay bénh trong
quan thé thudng 4 an tang trong cac thé di hop (goi la* ‘thé mang”) va ta ¢o thé tinh dugc tan sb cua ching
néu nhu biét dugc tan s allele. Néu cho rang c6 sy can bang H-W thi tan sb cia cac thé mang allele
bénh lan trong quan thé dugc wdc tinh 1a H = 2q(1-0).

Va tan sd clia cac thé di hop trong s6 nhitng ca thé binh thudng, ky hiéu H’, 1a ty s6 fAa)/{AA+Aa),
trong d6 a 1a allele 13n véi tan s6 g. Khi do:

Zpg 2g(1—g) 2
=P +t2pg _(1-g) +2¢(1-9) _1+g4

Vi du: Véi truong hop bach tang noi trén, tan s6 cia aa 1a 0,0001 thi tin sb (Aa) 12 0,02 , nghia la trong
50 nguoi c6 mot ngudi mang allele bach tang., tan s6 allele a & nhirng nguoi di hop 14 0,02: 2 =0,01
trong khi & nhitng nguoi bach tang 1a 0,0001, nhu vay allele a & nhitng nguoi di hop c¢6 nhiéu hon &
nhimg nguo1 bach tang khoang 100 lan (0,01 : 0,0001 = 100 ).

Tong quat, néu tan sb ctia mot allele 1an trong quan thé 13 g, thi s& c6 pq allele 1an trong cac thé
di hop va g2 allele lan trong cac thé dong hop.

Ty $6 ay la pPa/a’ = p/q, va néu nhu g rat bé thi ty s6 do sé Xap xi 1/g. Nhu vay, khi tan s6 cua
mot allele 1dn cang thap bao nhiéu, thi ty 1& cua allele d6 trong cac thé di hop cang cao bay nhiéu.

Twong ty, bénh rdi loan chuyén hod c6 tén l1a phenylxeton-ni¢u (phenylketonuria = PKU) do mot
allele 1an don, c6 5 trudng hop bi bénh trong sé 55.715 bé. Tan s6 cac thé dong hop 1an xap xi 1/11.000

hay 90 x 10°5. Tén s6 allele lan 1a g = 802107 = 0,0095. Tan s cac thé di hgp trong ca quan thé (H =
2pq) va trong s6 cac thé binh thuong (H’= 29/1+q) déu xap xi bang 0,019. Nhu vay khoang 2% s6 nguoi
binh thuong la c6 mang mam bénh PKU.

3. Khao sat trang thai can bang cta quan thé
Tt nguyén Iy H-W va cac hé qua rat ra dugc ¢ trén cho phep ta van dung dé xac dinh xem cu trac di

truyén ciia mot quan thé c6 ¢ trang thai can bang H-W hay khong.

Dudi day chi lugce trinh vai phuong phap tong quéat dbi véi mot quan thé ngau ph01 (Hoang Trong Phan
2001), voi cac gia thlet va ky hiéu da dugc dé cap. Theo nguyén ly H-W, cac tan sb kleu gene ¢ doi con
duogc xac dinh nho tan s6 allele & bo me chung. Néu quén thé & trang thai can bang, tan so cac allele s&
nhu nhau & ca hai thé hé, vi vy tan s6 allele quan sat dugc & doi con c6 thé dung y nhu thé nd 1a tin sb
allele doi bd me dé tinh cac tan sb kiéu gene ky vong theo nguyén Iy H-W. Nhu vay, vé nguyén tic, mot
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quan thé dugc coi 13 ¢ trang thai can bang néu nhu né thoa man mot trong nhimg kha ning sau day;
nguoc lai, quan thé khong ¢ trang thai can bang.

(1) Céc tan s6 kiéu gene quan sat duoc (P, H va Q) phai xap xi bang cac tan s ky vong tuong tmg (p?,
2pq va q2) nghia la thanh phan di truyén cua quan thé phai thoa man cong thirc H-W.

Ve mit s6 lugng, quan thé duoc coi la ¢ trang thai can bang néu nhu c6 sy phu hop sit sao giita cac con
s6 quan sat va ky vong dbi voi mdi kleu gene, nghia la: N1i1™ p 2N ; Ni2#2pgN; va Nz #¢°N.

(2) Tagl s6 thé di hop quan sat phai x4p xi bang tan sb ky vong (H2pg), nghia 1a: p.g #%H hay P.Q =
(72H)

3) Tan s ciia mdi kiéu gene quan sat duoc gitra hai thé hé lién tiép 1a twong duong nhau. Néu ta goi tin
s6 cua cac kiéu gene A1A1, A1Az va A2A; tuong tng & thé hé thtr nhét 1 Py, Hiva Qg va ¢ thé hé thir hai
1a P2, H2va Qz, luc do6: P1# P2 ; Hi® Hz; va Q1% Qo.

“) Dbi véi tm(mg hop khao sat can bang H-W hoic giao phdi ngau nhién dya trén tan sb giao phéi hodc
s6 lwong cdp giao phdi cta cac kiéu giao phdi khac nhau, ta c6 thé so sanh nhu s

Kiéu giao phdi Tan sb S6 lugng
Quan sat Ky vong Quan sat Ky vong
A1A1L X A1tA1 P? p?.p? P2.N/2 p2.p%.N/2
A1A1 X AiA2  2PH 2P.H.N/2
A1A1 X A2z 2(p?)(2pq) 2(p?)(2pq)N/2
A1Az X A1A2  2(p?)(2pq) 2P.Q.N/2
A1Az x A2A;  2PQ 209@  2(p*)(g*)N/2
APz X AA:  2(pH)(0?) H2.N/2
H? (2pq)(2p0) (2pq)(2pg)N/2
(2p0)(2pQq) 2Q.H.N/2
2QH 2(2pa)(@®) 2(2pq)(@*)N/2
2(22p§1)(2qz)2 , Q%.N/2 0%.02.N/2
Q°9°.9°9°q
Tong 1 N/2 N/2
1 1

(5) Phuong phap "Khi-binh phuong” (Chi-square method)
Khi so sanh giita cac s6 liéu quan sat va ky vong thuong co thé ¢6 su sai léch khong dang ké hoic dang
ké. Vi ranh gidi phan dinh giita chung 13 khong 16 rang khién ta kho ma khang dinh quan thé & trang thai
can bang hoic khong. Trong truong hop do, ta phai sir dung phuong phap X2

Vi du: Dé khao sat trang thai can bang H-W, ta hiy xét quan thé nguoi My da tring gbc Au da
cho & bang 12.1. Tl s6 ngudi mang cac nhom méau M, MN vaN twong tmg 1a 1.787; 3.039; va 1.303
(v6i N = 6.129), ta tinh dugc tan sb cua cac allele M va N 1a p va q nhu sau:
p=1.787 + 1/2(3.039) = 0,539
va q=1-p=0,461.

Tur day tinh dugc tan so ky vong cua céac kiéu gene:
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MM  p?=(0,539)% = 0,292

MN  2pg =2(0,539)(0,461) = 0,497

NN ¢?= (0,461)?=0,211

Va sb ca thé ky vong cua chung:

MM p?2xN =0292 % 6.129 =1.787,2
MN  2pq x N=0,497 x 6.129 =3.044,9
NN g>xN =0,211x6.129 =1.296,9

So sanh céc sb lidu quan sat va ky vong vé timg kiéu gene ta thdy co su phu hop sit sao, ching to quan
the ¢ trang thai can bang H-W.

That vay, néu kiém tra b?mg tric nghiém (khi) X, ta co:

(1787 -1787,2)%  (3039-3044.9°  (1303-1296,%9°
(khi) x2 = 1787 2 + 3044 9 + 12969 =004
Tra bang phan phéi c? ung véoi P = 0,05 va 1 bac tu do ta tim dugc tri sb (khi) x? bﬁng 3,84. Vi tri s thuc
té 1a rat nho so voi tri sb 1y thuyét, chimg to giira cac s6 liéu quan sat va ky vong hau nhu tring khép
nhau hoan toan; nghia 13, quan thé & trang thai can bang H-W.
Naouyén Iy Hardy-Weinbeirg

Nam 1908, nha toan hoc nguoi Anh Godfrey H.Hardy va bac si nguoi Birc Wilhelm Weinberg dé doc
1ap chimg minh rang c6 ton tai mdt moi quan hé don gian gilra céc tan so allele va céc tan so ki€u gene
ma ngay nay ta goi la dinh luat hay nguyén 1y Hardy-Weinberg (viét tat: H -W ).

1. NOi dung nguyén ly H-W

Trong mot quan thé ngau phdi kich thude 16m, néu nhu khong c6 ap luc cia cac qua trinh dot bién, di
nhép cu, bién dong di truyén va chon loc, thi tan s6 céc allele duoc duy tri 6n dinh tir thé hé nay sang thé
hé khéc va tan sb cac kiéu gene (cia mot gene gdm hai allele khac nhau) 1a mot ham nhi thire cta cac
tan so allele, duoc bidu dién bang cong thirc sau:

(p+g)=p°+2pg+g*=1

2. Chirng minh

O mét quﬁn thé Mendel, xét mot locus autosome g@)m hai allele A1 va Az c¢6 tan s6 nhu nhau & ca hai
gio1 dyc va cai. Ky hiéu p va g cho cac tan s allele noi trén (p + g =1). Ciing gia thiét réng cac ca thé
duc va céi bat cip ngau nhién, nghia la cac giao tir dyc va cai gdp g nhau mot cach ngau nhién trong su
hinh thanh cac hop tir. Khi do tan s ctia mot kiéu gene nao d6 chinh 1a bang tich ctia cac tan sb hai
allele twong ng. Xac suat dé mot ca thé co kiéu gene A1A; 14 bang xac suét (p) cua allele A1 nhén tir me
nhan v&i xac suat (p) cua allele A1 nhan tir bo hay p.p = p2. Tuong tu, xac suat ma mot ca thé co kiéu
gene AxAz 1a g2 Kiéu gene A1A2chd the xuat hién theo ha1 cach A1 tir me va Az tir bd v6i tan 6 1a pq,
hodc Az tir me va Aj tir bd cung véi tan s6 pg; vi vay tan sb cia A1A21a pg + pg = 2pqg (Bang 12.2). Piéu
chimg minh trén dugc tom tit nhu sau:
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* Quan thé ban dau co6 3 kiéu gene : A1A; AlA; A2, Tong
Tan s cac kiéu gene : P H Q 1
Tan s6 cac allele : p=P+2H; q=Q+'2H

* Quan thé thé hé thir nhét sau ngiu phbi co :

Te:in S(“;) cackibugene =(p+0q)>=p>+2pq+q°1
Tan s6 cac allele: f(A1) = p>+ %(2pq) = p(p+q) = p
f(A2) = o*+ (2pq) = q(p*q) =g

Nhén xét:

Twr chtrng minh trén cho théy cac tém s6 allele ¢ thé hé con giéng hét & thé hé ban dau, nghia la f(A1)

= p va f(A2) = g. Do do, cac tan sb kiéu gene ¢ thé h¢ tlep theo van 1a p?, 2pq va qz(glong nhu ¢ thé hé
thtr nhat sau ngau phdi). Dleu do chimng t0 rang cac tan s6 kiéu gene dat dugc cin bang chi sau mot thé
hé ngiu phdi. Trang thai 6n dinh vé thanh phan di truyén duoc phan anh bang cong thirc H-W nhu vay
dugc goi 1a can béng H-w (Hardy-Weinberg equilibrium).

Bang 2 Cac tan s6 H-W sinh ra tir su két hdp ngau nhién cac giao tur

Tan s0 giao tir cai

p(A1) q(A2)
P(A1)  P(A1A1)  pa(AiA2)

Tansd  g(A2)  pa(AAz)  (GP(AxA2)
gtr duc

3. Cac ménh dé va hé qua

(1) Néu nhu khéng co gip luc cia cac qua trinh tién hoa (gi(f)t biér}, di nhép cu, bién dong di truyén va
chon loc), thi cac tan s6 allele dugce gitr nguyen khong doi tur the hé nay sang the h¢ khac. Day 1a ménh
de chinh ctia nguyén 1y hay dinh luat H-W.

(2) Néu sy giao phdi 1a ngﬁu nhién, thi cac tan s kiéu gene c6 quan hé véi cac tan so allele bang cong
thirc don gian: ( p+q Y =p?+ 2pq + o =1.

(3) Hé qua 1: Bét luan cac tan sb kiéu gene ban dau (P, H, Q) nhu thé nao, mién sao cac tan sb allele &
hai gi6i 1a nhu nhau, chi sau mot thé hé ngiu phdi cac tan s6 kiéu gene dat t6i trang thai can bang (p?,
2pq va q?).

(4) Hé qua 2: Khi quan thé & trang thai can bang thi tich ctia cac tan s6 dong hop tir bang binh phuong
cua mot nira tan s6 di hop tir, nghia 1a:

p.q” = (2pa/2)?
That vay, khi quan thé & trang thai can bang 1y tudng, ta co: H = 2pq

Bién d6i dang thirc trén ta duoc: pq = %H

66



Binh phuong ca hai vé, ta c6: p%.q° = (2H)?, trong d6 H = 2pq. Nhu vay ding thirc nay cho thdy mbi
tuong quan gilra cac thanh phan df)ng hop va di hop khi quan thé & trang thai cin bang 1y tudng.

(5) Hé qua 3: (i) Tan s6 cua cac thé di hop khong vuot qua 50%, va gia tri cuc dai nay chi xdy ra khip =
q=0,5P H=2pq=0.5; lic nay cac thé di hop chiém mot nira s ca thé trong quan the (i) Déi véi
allele hiém (tre co tan s thap), no chiém vu thé trong cac thé di hop nghia 1, tin s thé di hop cao hon
nhiéu so voi tan s thé dong hop vé allele d6. Diéu nay gdy hiu qua quan trong dbi voi hiéu qua chon
loc (xem thém ¢ muc 1.5.2 dudi day).

8.DU NHAP GEN VA CHON LOC TRONG QUAN THE-NHAP CU

- p 1a tan s6 twong ddi cia gen A ¢ quan thé nhan

- P 12 tan s6 twong d6i cua gen A & quan thé cho

- M laty Ié s6 ca thé nhap cu

- Ap luong bién thién vé tan s alen trong quan thé nhan
1. Chi can sau 1 thé hé dugc nhép cu thi tin sd cac alen ctia QT sé& bi thay doi.

2. Tan s6 céc alen ctia QT sau khi nhap cu:
p(A) =[(640 x 0,9) + (206 x 0,5)] : [640 + 206]

Ap=M (P -p)

= 0,803 — q =(1-p) = 0,197

C6 thé tong quéat nhu sau:

P(A) =(mp1 +npz2) : (M+n)

q(a) =(mq:+ngz) : (M+n) =1-p

Vi :

m: téng s6 ca thé cua QT duoc nhap cu trude thoi diém nhép cu
n: sb ca thé dén nhap cu

P1(01): tan so A(a) ciia QT dugc nhap cu trude thoi diém nhép cu
p2(02): tan s6 A(a) cuia QT dén nhéap cu

9. Chon lgc: Loai bo alen l1an aa

Bai tip: Néu OTGP o trgng thdi cin bang XEt mot gen voi tin s6 A=(po); a=(qo) vdi po
+ Qo =1, hé s6 chon loc s =1.Sw thay déi tin so cdc alen qua cdc thé hé sé nhw thé
nao?

Chung minh
S6 thé AA Aa aa P(A) q(a)
hé CL
0  |po 2podo | Qo Po Qo
1 P12 2p101 012 Po? + Podo/ Po>+ 2Poo = Podo / Po®+ 2poo =
Po+ Qo / Po+ 200 Jo / po+2Qo
2 p2? 2p202 02° P12 + P1Q1/ P+ 2pags = P11 / P22+ 2p1Q1 =
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Po +20o / Po + 3o Jo / po+3Qo

ps’ 2p303 03’ P22 + 202/ P22+ 2p202 = P20z / P22+ 2p202 =
Po +3qo / Po +4qo Jo / po+4Qo

pn? 2pngn | O’ Po+NGo / Po+ (N+1)qo = Go/ po+(n+1)qo =
1+ (n-1)qo / 1+ nqo Qo / 1+ nQo

1. CONG THUC TONG QUAT VE SU BIEN POI CUA TAN SO ALEN TRONG TRUONG HOP
CHON LOC CAC ALEN LAN TRONG QTNP QUA NHIEU THE HE

Néu QTGP ¢ trang thai can bang va tan s A=(po); a=(qo) v6i po + o = 1, hé s6 chon loc( s =1) thi :
Tan so alen tréi va lin sau n thé hé chiu sw chon loc la:

P(A) = po+ndo/ po+(n+1)do = 1+ (n-1)qo / 1+ nqo

d(a) =qo/ po+(n+1)go = o/ 1+ nqo

* Vi du:

Tan s alen a ban dau 14 0,96. Qua trinh chon lgc pha ludng boi dién ra qua 16 thé hé s& 1am tan s alen
a giam xudng con bao nhiéu?

Cho biét hé so chon loc S = 1.

GIAI

Tan s6 alen 13n sau 16 thé hé chon loc la:
g(@ = qo/1+ngo =0,96/1+16 x 0,96

a. CONG THUC TONG QUAT DE TINH SO THE HE CHIU SU CHON LOC

Cong thirc tinh tin s6 alen trong trudng hop gia tri thich nghi ciia cac loai kiéu gen 1a khong
nhu nhau.

O thé hé xuit phdt, tan sé ciia alen a la gid tri go. Cho rang cd thé c6 kiéu gen aa khong song sét &
cdc thé hé sau (1— n) va tian so alen a ¢ thé hé thir n la gn . Xdc dinh so thé hé (n) dé chon loc da
lam gidm tan so alen nay xuong gid tri qn ?

n=1/gqn-1/qo

* Vidu:

Pé lam giam tan sd cua alen a tir 0.98 xuéng 0.04 chi do tac dong cua chon loc pha ludng boi thi can
bao nhiéu thé hé. biét khong co anh hudng cua dot bién va cac yéu td khac ngoai chon loc va hé sé chon
loc d6i véi KH 1an 1a S = 1.

GIAI

Ta hiéu 1a qua trinh CL & ddy xay ra trong QT ngau phdi di c6 su can bang.

Goi tan s6 alen lan ¢ thé hé ban dau 1a qo, & thé hé n 13 gqn
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Ta co:
n=1/gn—1/go =1/0,04 -1/0,98 =24
Vay s0 thé hé chon loc: n=24

b PHUONG PHAP CHON LOC ‘
Mot don vi do lién quanrlé hé so chon loc (selection coefficient), dugc ky hi¢y bang s, va dugc dinh
nghia la s = 1 —w. H¢ so chon lgc do

Hésb chon loc do muc do giam b6t 6 phu hop cia mot kiéu gene. Gia sir mdi thé hé cac kiéu gene AA
va Aa déu sinh duge 100 con, con thé déng hop 1an sinh dugc 80 con; néu ta coi do phu hop cua cac ca
thé mang allele troi 1a 1, thi d6 phu hop cua cac thé dong hop lan 14 0,8. Hiéu sé cua cac tri s6 do phu
hop nay chinh la hé 50 chon loc (s), va trong truong hgp nay s =1-0,8=0,2. Néu nhu céc kiéu gene
¢6 kha ning séng sét va sinh san nhu nhau thi s = 0; néu mot kiéu gene nao dé gay chét hodc 1am bat thy
hoan toan thi s = 1.

1. Chon lge va dot bién

Chon lg¢ c6 xu hudng dao thai cac allele ¢o6 hai ra khoéi quﬁn thé, trong khi dot bién c¢6 thé tao ra cac
allele c6 hai moi.

Gia str A 1a allele binh thudng va a 12 allele c6 hai véi tan s6 twong tng ciia chiing 1a p va q. Khi d6 do
phu hop hay gia tri thich nghi cua cac kiéu gene AA, Aa va aa twong Gng 13 1: 1: 1-s. Trong truong hop
nay toc do dao thai allele a khoi quan thé bai chon loc s& 1 sq2. Néu cho rang toc d6 dot bién thuan (A
— a) la u, thi tdc d6 xuét hién allele a méi trong quan thé 1a up. Vip = 1 (do tan s6 a rat thap) nén co thé
coi up = u. Voi co ché ngﬁu phéi, quén thé s& & trang thai can béng khi tdc d6 xuét hién dot bién méi
bang téc do dao thai, nghia 1a u = sq2, hay khi tan s6 allele lan trong quan thé ¢ muc q
=C12DTHQT 27. Tuong ty, d6i véi allele tri, u = sp hay p = u/s.

Vi du: Tan s6 mic bénh PKU & tré so sinh 14 khoang 4 trén 100.000; do d6 g2 = 4x10-5. Hiéu qua sinh
san cua cac bénh nhan khong duoc chira tri 1a zero, hay s = 1. Khi d6 u =sq2 =4 x10-5.

Tan s6 allele nay trong cac quan thé ngudi 1a q =C12DTHQT 28 = 6,3x10-3

va tan 86 cua cac thé di hop 1a: 2pq ~ 2q = 2(6,3x10-3) = 1,26x10-2

Piéu 4o c6 nghia la, trong 100 nguoi c6 khoang 1,3 nguoi mang allele d6, mac du c¢6 4 trong 100.000
ngudi mac bénh PKU. Tén so cua allele nay c6 mat trong cac thé di hop bang mét nira cua 1,26x10-2
hay 6,3x10-3; va tan o cua allele do ¢ cac thé dong hop la 4 x10-5. Do vay cac allele PKU c6 mat trong
cac thé di hop nhi€u hon 6,3x10-3 /4 x10-5 = 158 lan so voi cac thé dong hop. Nhu da noi tur dau, cac
allele hiém ton tai trong quan thé hau hét ¢ cac thé di hop.

2. Uu thé dj hop tir

Mot vi du ndi bat vé hién tugng siéu trdi trong cac quﬁn thé nguoi 1a bénh thiéu mau h@)ng cAu hinh liém,
mot bénh pho bién & chau Phi va chiu A. Bénh nay c6 lién quan dén mot dang sot rét do ky sinh trung
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phé bién gay ra 1a Plasmodium falciparum. Allele HbS gay chét trude tudi truong thanh ¢ nhiing ngudi
dong hop tir HbSHbS. Tan s0 allele nay c6 thé cao hon 10% ¢ cac ving c6 sot rét noi trén, boi vi cac thé
di hop HbAHbS dé khang dugc sy nhiém sot rét, trong khi cac thé dong hop HbAHbA thi khong c6 kha
nang do.

10. TINH GIA TRI THiCH NGHI (t¥ 1¢ song sot téi khi sinh sin ciia mdi KG)
CTDT trudce khi chon lgc: (FO) d AA +h Aa+raa=1
CTDT sau khi chon loc: (F1) DAA + H Aa + R aa=1
= Gi tri thich nghi (ty 1¢ song sét t6i khi sinh san) cia méi KG
AA=D/d Aa=H/h aa=R/r
Gia tri nao nhé nhat thi chon loc chong lai KG d6 manh

nhéat

CHUGONG 4: UNG DUNG DI TRUYEN HOC VAO CHON GIONG
A/ HE SO DI TRUYEN

o Sa S?aphuong sai di truyén
2 , 5
> S% bién di kiéu hinh

h cao: it chiu anh huong cua MT-> CL hang loat la t6t
h thap: Chiu anh huong cia MT-> CL ca thé

TINH SO DONG THUAN
UU THE LAI

CHUONG 5: DI TRUYEN HOC NGUOI; BAI 27+28+29+30
Bai 1 tom tat 11 thuyét
Tom tat li thuyét
o Pha hé 1a so d0 biéu thi sy di truyén mot tinh trang nao do qua céac thé hé ciia mot gia dinh hay
mot dong ho.

« Nghién ctru di truyén pha hé gitip con ngudi biét duoc:
+ Tinh chét tréi, lin cua tinh trang cin quan tam.
+ Gen quy dinh tinh trang nam trén NST thuong hodc NST gidi tinh.
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+ X4c dinh kiéu gen cac c4 thé trong pha hé.
+ Du doan kha ning xuat hién tinh trang & cac thé hé con, chau.
» Nghién clru tre dong sinh gitp con nguoi phat hién nhiing tinh trang nao cua loai nguoi dugce
quyet dinh chu yéu boi kiéu gen hodc chu yéu boi moéi truong song.
Nghién ctru té bao gitip con nguoi biét trude kha nang phat trién binh thuong hay bat thuong cua thai
nhi bang cach quan sat bo NST té bao bach cau. Tir d6 can thiép theo hudng c6 loi.

A/ HE SO THONG MINH I1Q
- IQ=[ (tudi trf tug) : (tudi sinh hoc) ] x 100 i )
- Nguoi Bthuong: 70-130, nguoi kém phat trién 45-70; khuyét tat <45

VD: dira tré 6 tudi tra loi dugc cau hoi tré 7 tudi => 1Q= (7:6) x 100= 117

PHAN VI/ CHUONG 1+2+3: TIEN HOA; BAI 32+33+34+35+36+37+38+39+40+41+42+43+44+45
BAI 37+38: CAC NHAN TO TIEN HOA--> CHON LOC TU NHIEN, BDOT BIEN
* Ap lyc cia dot bién:
- Truong hop xdy ra dot bién thuan A dot bién thanh a véi tan s6 12 u thi tin sd alen A sau n thé hé sé& 1a:
Pn = [Po(l — U)n] hOElC Pn: PO.e-un
Po 12 tAn sb dot bién ban dau cua alen A
- Trudng hop xdy ra ca dot bién thuan (u) va dot bién nghich (v)
p=V/(u+v) g=u/(u+v)
A d6t bién thanh a véi tén sOu
a dot bién thanh A véi tan s6 v
Néu u =v hodc u=v = 0 thi trang thai can bang cua céc alen khong thay doi.
Néu v =0 vau>0 thialen A c6 thé do ap luc dot bién ma cudi cung bi loai thai khoi quﬁn thé.
Tan s6 Py ciia gen A sau n doi so v6i tan sé Po khdi dau c6 thé tinh theo cong thic:
Pn = Po(l — U)n
* Ap lwe cua chon loc:
Hé ) chon lgc S noi 1€n cudong do chon loc, da’o thai nhiing kiéu gen khong ¢6 101, kém thich nghi.
Néu 1 gen nao d6 chiu cuong do chon loc S thi gia trj thich tmg n cua kiéu gen do 1a:
W=1-S

PHAN VII/ SINH THAI HOC
CHUONG 1+2+3: CO THE VA MOI TRUOGNG; QUAN THE, QUAN XA
A/ TONG NHIET HU'U HIEU

Téng nhiét hitu hiéu (S) . ) . i i

+ Moi loai sinh vat c6 mot yéu cau nhat dinh vé luong nhiét (tong nhi¢t) dé hoan thanh mét giai doan
phat trién hay mot chu ki phat trién goi 13 téng nhiét hitu hiéu (dé/ngay) tuong dng.

+ Téng nhiét hiru hiéu 13 hang s6 nhiét can cho 1 chu ky (hay mot giai doan) phét trién cia mot dong
VAt bién nhiét.

Tdong nhiét hiru hidu dugc tinh bang cong thirc:S = (T-C).D

T: nhiét 40 moi trudng

D: thoi gian phat trién
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C: nhiét d6 ngudng phat trién
+ C khong d6i trong cting mdt loai nén tong nhiét hitu hiéu bang nhau:

S=(T1—C).D1=(T2-C).D2=(T3—C).Ds... )
B/ DO PHONG PHU » )
D=n;j x 100/N (D: d¢ phong pht %, nij s0 cé thé cua loai 1, N: s0 lugng ca thé cua tat ca cac loai

C/KiCH THUOC QUAN THE

Kich thudc cia quan thé trong mot khong gian va mot thoi gian ndo d6 dugc dién ta theo cong
thirc tong quat sau:

Nt=No +B-D+1-E
Trong do:
Nt : S6 lugng ca thé cua quan thé ¢ thoi diém t

No : S lugng ca thé cua qu?m thé ban dau, t=0

B: S6 ca thé do quan thé sinh ra trong khodng thoi gian tir to dén t

D: SO ca thé cua quan thé bi chét trong khodng thoi gian tirto dén t
I: S6 ca thé nhdp cu vao quan thé trong khodng thoi gian tirto dén t
E: S& ca thé di cu khoi quan thé trong khodng thoi gian tir to dén t.

Trong cong thuc trén, ban than mdi mot sd hang ciing mang nhiing thudc tinh riéng, dac trung cho loai
va bién doi mot cach thich nghi voi su bién dong cia cac yéu té moi truong. O mét s6 quan thé sinh vat
c¢b dinh nhu thyc vat bac cao, trong qué trinh khao sat kich thudc quan thé nguoi ta thuong bo qua hai
thong s6 nhap cu va di cu

D/ MAT bQ
. D6i v6i quan thé vi sinh vat: dém sé lugng khuan lac trong mot thé tich méi truong nudi cay xac
dinh.
. Thuc vat ndi (phytoplankton), déng vat ndi (zooplankton): dém sb luong cé thé trong mot thé tich
nudc xac dinh.
. Thuec vat, dong vat day (it di chuyén): xac dinh s luong trén 6 tiéu chuan.
. Ca trong vyc nudc: danh déu ca thé, bat lai, tir d6 tim ra kich thudc cua quén thé, suy ra mat do.
Cong thtrc:
N — C'x M
R (Petersent, 1896)
hoac
v (M) x(C+1)
B R+1 (Seber 1982).
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Trong do:

= N: S6 luong ca thé cua quan thé tai thoi diém dénh du

M: S6 ca thé duge danh diu cta 1an thu miu thir nhat

» C: S6 ca thé dugce danh diu cta 1an thu miu thir hai

R: S6 ca thé duge danh ddu xuét hién & 1an thu mau tht hai

DPong vat 1on: Quan sat truc tiép hodc gian tiép: dém t6 (chim), ddu chan (trén dudng di kiém

an), sO con bi mac bay...

E/MUC TU VONG

Muc tir vong 1a sé luong ca thé cua quan thé bi chét trong mot khoang thoi gian nao d6. Néu sd
luong ban dau cua quan thé 13 No, sau khoang thoi gian At thi s6 lugng ca thé tir vong 1a AN. Tdc do tir
vong trung binh cta quan thé dugc tinh 1a AN/ At. Néu téc do tir vong dugc tinh theo mdi ca thé trong
quan thé thi tbc do d6 duoc goi 1a “tdc do tir vong riéng tirc thoi” (ky hiéu 1a d) v6i cong thirc:

d= AN:NAt
Nhirng nguyén nhan gay ra tir vong do:
- Chét vi gia
- Chét vi bi vat dit an, con nguoi khai thac
- Chét vi bénh tat (ky sinh)

- Chét vi nhiing bién dong that thuong cua diéu kién moi truong vo sinh (bao, lut, chdy, rét ddm, dong
dat, nui lura...) va moi truong hiru sinh (nguon thire an bi can kiét) vuot khoi ngudng sinh théi cua loai.

F/ MU'C SINH SAN CUA QUAN THE

KN: Mirc sinh san ciia quan thé la sé heong con diege quan thé sinh ra trong mét khoang thoi
gian xac dinh.

Quén thé c6 sb lugng ban dau 1a Nto, sau khoang thoi gian At (tir to dén t1) s6 lugng quan thé 1a Nty, >
s6 luong con méi sinh 14 AN = Nt - Nto.

Tdc d6 sinh san ctia quan thé theo thoi gian s& 1a AN/At. Néu toc do d6 tinh trén mdi ca thé cua
quan thé ta c6 “toc do sinh san riéng tirc thoi” (ky hiéu 1a b) va:

b= AN:N.At
Ngudi ta cling hay dung khai niém “tdc d6 sinh san nguyén” hay tdc do tai san xuit co ban” (ky hiéu Ro)
dé tinh céac ca thé duoc sinh ra theo mot con cai trong mot nhém tudi nao do véi:
Ro = Zlx. mx

lx: mtrc sdng sot riéng, tic 1 s6 ca thé trong mot tap hop ctia mot nhom tudi thude quan thé sdng

sot dén cudi khoang thoi gian xéac dinh; my: sirc sinh san riéng ctia nhom tudi x.

Cé ba dac trung co ban dé xac dinh muec sinh ctia quan thé:
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+ S6 lwong trimg hodc con non sau mdi 1an sinh.
+ Thoi gian giita hai lan sinh.
+ Tudi bt dau tham gia sinh san
G/ MUC SONG SOT

Ss=1-D o
1 1a kich thudce quan thé
D mirc tr vong

H/ SU TANG TRUONG CUA QUAN THE

Sy ting truong, trude hét phu thude vao ty 18 sinh san (b) va ty 18 tir vong (d) trong méi twong quan: r =
b-d

r 1a hé sb hay “muc do ting trudng riéng tirc thoi” ctia quan thé, tic 1a s6 lugng gia ting trén don vi thoi
gian va trén mot cé the.

Né}l r>0(b>d qgén thé phat trién (ting s6 luong), r = 0 (b = d) quan thé 6n dinh, con r < 0 (b < d)
quan thé suy giam so lugng.

a/ mdi truong 1y tudng: Tir cc chi sd nay ta co thé viét:
AN/ At=(b-d).N hay AN/ At=r.N

AN (hay dN): muc ting trudng, At (hay dt)khoang thoi gian, N s6 luong cta QT, r hé sd hay toc do ting
truong

r = dN/Ndt hay rN = dN/dt 1)

Pay 1a phuong trinh vi phan thé hién sy tang truong sO luong s6 luong cua quan thé trong diéu kién
khong c6 sy gidi han cua moi truong. Lay tich phan ding 2 vé ciia phuong trinh (1) ta co:

, L NENet (9 ,
¢ day: Nt va No la so lugng ctiia quan thé & thoi diém tuong tmg t va to, € - co so logarit tu nhién, t thoi
gian , ’
Tu phuong trinh 2 lay logarit cua ca 2 ve ta co: r = (LnNt — LnNo)/(t — to)

b/ Mbi truong ¢6 gidi han: dugce thé hién duéi dang mot phuong trinh sau:

dN/dt = rN(K-N)/K =rN - r N2/ K =rN (1- N/K) hodc: N = K/(1+e)a —rt hodc N = Ner(1-N/K)t

r - tbc d6 tang trudng riéng tirc thoi;

N - sb lugng cé thé;

K -sd lugng tbi da quén thé co thé dat duoc hay 1a tiém can trén;

e - co so logarit ty nhién

a - hang s tich phan xéc dinh vi tri bat diu cta dudng cong trén truc toa do; vé mat sé lwong a =
(K -N)/ N khi t = 0. Gid tri 1 - N/K chi ra cic khd ning doi khdng ciia méi trwong lén sw ting truéng
s6 lwong ciia quan thé.

Vidu: vé sy tang truong quan thé trong diéu kién ly thuyét va diéu kién suc tai cua moi truwong.
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Gid sir ¢6 mot quan thé véi 100 cd thé ban dau, moéi cd thé cé kha nang bo sung trung binh 0,5 cd thé
trong mot khodng thoi gian t. Chung ta xét sy tang truong quan thé sau 1 khodng thoi gian trong
dieu kién ly thuyét va diéu kién suvec tai moi truong la 1000 ca thé.

Thoi gian _ rt 12X
Ne= Noe N,=Ne' *’

0 100 100

1 100.(e™>H=165 100.(e*> 11001000 | 55

2 100.( ““-3) 272 100.(e™ 12100055 35

3 100.(e*>*)=448 100.(e"3(1-232110003y =337

15 100.(e™>"°)=180.564 100, (e IN100I5-g95

Néu khong c6 su ddi khang cia méi truong thi r => rmax tac 1a thé nang sinh hoc cta loai. Nhiing loai
c6 rmax lon thué’ng ¢6 s6 luong dong, kich thudc nho, sinh san nhanh va chii yéu chiu sy tac
dong cua mdi truong vo sinh (rét ddm, 1u lut, chay...), con nhing loai ¢6 rmax nho (dong vat bac cao
chang han) thi co s0 luong it, tu01 tho cao, sirc sinh san thap, kha ning khoi phuc sb lugng kém va chiu
anh hudng cha yéu cia cac yéu té méi trudng hitu sinh (bénh tat, bi ky sinh, bi sin bat...)

I/ THANH PHAN TUOI TRONG QUAN THE

Khi xép cic nhom tudi nay ké tiép 1én nhau tir nhém tudi | dén nhom tudi III, cling twong tu
nhu khi xép cac theé hé ta c6 thap tudi, nhung & day cho phép danh gia xu thé phat trién so lugng cua
quan thé cling nhu mot s6 cac y nghia khac.

Sau sinh san Sau sinh san

Nhom dang sinh san
Nhom dang sinh san

Nhém dang sinh san

Trudce sinh san
Trudce sinh san

A B C
Hinh 3: Cac dang thap tu01 dac trung: A: Quan thé dang phat trién;
B: Quin thé phat trién 6n dinh; C: Quan thé dang suy giam.

CHUONG 4. HE SINH THAI VA SINH QUYEN

i ~ A/CHUOI LUOI THUC AN VA BAC DINH DUONG
Chuoi thirc an tong quat co dang:
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SVSX — SVTT béc 1 — SVTT bac 2 — SVTT bac 3 — ... — SV phan huy
- Trong hé sinh thai co hai loai chuoi thiec an:

+ SV tu dudng>PV an SV ty dudng—> PV an thit cac cap.

+ Mun ba SV-> BV in mun bi SV-> DV an thit cac cap.
- Lwéi thire dn: Tong hop nhitng chudi thirc dn ¢6 quan hé voi nhau trong hé sinh thai. Mdi loai trong
quan xi khong chi lién hé v6i mot chudi thirc n ma co thé lién hé v6i nhiéu chudi thirc an.
- Bac dinh duéng: Bao gdm nhitng mét xich thirc dn trong cing mot nhom sap xép theo cac thanh phan
ctia cuing mot chudi thirc an bao gém SVSX, SVTT bac 1, SVTT bac 2, ...

B/ HINH THAP SINH THAI VA NANG SUAT SINH HOC

 siuha

10900 iy ciha

Wedge-tailed eagle

Wallaby

Plants

15.000 g/ha

Ning suit
Céc hé sinh thai c6 2 loai nang suat:

. Ning suat so cip: d6 1a nang suét ciia sinh vat san xust
. Nang suat thir cap: do 1a nang suat cia sinh vat tiéu thu
. Nang suat dugc tinh la: Gam chat kh6/m?/ngay

+ Hiéu suit sinh thai ’

Eff (H) = Ci+1. 100%/Ci (eff: Hiéu suat sinh thai, Ci bac dinh dudng thir i, Ci+1 bac dinh dudng thir
i+1)

+ San luong sinh vat so cap
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Pn=Pc-R (Pn: SL so cap tinh, Pg san lugng so cap thd, R phan ho hap cua TV)

SINH HOC 10:

A/ SINH SAN O VI SINH VAT

- Ni=No.2" (n s6 thé hé, No s6 c4 thé ban dau, N; s ca thé sau thoi gian t)
- hang s toc do sinh truong p= 1h/g

- g (phut/thé hé)=t/n (g thoi gian thé heé)

* n= (logN-logNo)log2 (t la thoi gian tinh bang phut, n 1a thé he)

B/ ATP VA HIEU SUAT ATP
a) - Phuong trinh pha sang:

12H,0 + 12NADP + 18ADP + 18Pv + 60 luong tic 4P 80O, + 12NADPH, + 18ATP +
18H,0.

- Phuong trinh pha t6i quang hop:
6CO0, + 12NADPH; +18ATP + 12H,0 _—_, CgH1206 +12NADP + 18ADP +18Pv

a) Phuong trinh tong quat ctia qua trinh hé hap ma nguyén liéu la glucozo:
CsH1206 + 6CO2 — 6CO2 + 6H20
= Chi s6 ho hdp (RQ) =6/6=1

b) Qua trinh ho hap duogc chia lam 3 giai doan:

+Puong phan: Tao ra 2 ATP va 2 NADH

+Chu trinh crep:Tao ra 2 ATP va § NADH, 2FADH>»

+ Chudi truyén electron ho hap:
( INADH qua chudi truyén electron tao 3 ATP

1FADH; qua chudi truyén electron tao 2 ATP)
=> §§ phén tir ATP duoc tao ra qua chudi truyén dién tir 1a: (2 x 3) + (8 x 3) + (2 x 2) = 34 ATP
- Nhur vy, tong s6 phan tir ATP ma té bao thu duogc sau khi phan giai hoan toan 1 phan tir
glucozo la 38 ATP.
C/ DIEN TiCH BE MAT VA THE TiCH CUA VI KHUAN DANG CAU
- Dién tich bé mt: S=4.n .R?
- Thé tich V=4/3.1.R®

D/KHI BINH PHUONG (%)

- Lich sir: Do Karl Pearson dé xuit 1900

1= 2(O-E)YE (X2 Khi binh phuong; O S6 liéu thuc té; E s6 heu du kién theo ly thuyet Ho)
Khi tim duoc y> ngudi ta so sanh véi 1 bang phan ph01 ¥2 tir d6 rat ra két luan. Ung véi
murc tw do n xac dinh theo d6 chinh xac « thi gia thuyét Ho 1a diing. Néu %2 16n hon gia tri C
(n,0.) trong bang phan phdi Thi gié tri Ho khong phu hop

VD:

Kiéu hinh F; | o) | E | (O-E? | (O-EPE |
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Tron, vang 571 540 961 1,7796
Tron, xanh 157 180 529 2,9389
Nhan, vang 164 180 256 1,4222
nhan, xanh 68 60 64 1,0667

> 960 960 7,2074

Nhu vay, dé,i chiéu vé6i gia tri y2 = 7,815, ta thiy gia tri y? = 7,2074 thu dugc trong thi nghiém <
7,815 nén ket qua thu dugce trong thi nghiém phu hop véi quy luat phan li doc lap. Sy sai khac
gitra sO liéu 1i thuyét va thuc nghiém la do sai s6t ngau nhién.

E/ GIA TRI TRUNG BINH X

X = X1+)§2+X3+ ....... +x,/N )
F/ PHUONG SAI (SZ) VA DO LECH CHUAN

$2=¥ (x- X )A(n-1) ,
Phuong sai Qhén anh gia tri léch so véi tri so6 trung binh
Do 1&ch chuan

s= V/S? phan anh s0 liéu cu thé cta x; I&ch bao nhiéu so véi tri s TB

G/ Sikc hiit nwéc ciia té bao trwée khi dit vao dung dich la:
S=P-T=16-0,5=1,1atm
Ta cd: Py =RTC ->C =Py/RT
- Dé cay hut dugc nuée thi Py, > Pdd dat -> Py, > 2.5atm
- Muahe: C>25/RT =25/ (273 + 36).0,082
Mua dong : C > 2.5/RT = 2.5/(273 + 13).0,082

H/ hé s6 ho hip ciia cac axit

- Axit panmitic: CisH3:COOH
- Axit stearic : C17H3sCOOH
- Axit sucxinic: HOOC - CH - CH; - COOH
- Axit malic: HOOC - CH, -CHOH - COOH

Heé sb ho hap 14 ti s giira s6 phan tir CO2 thai ra va s6 phan tir Oz hap thu vao (RQ).
Ci6H3202 +23 02, => 16 CO, + 16 H20 =>RQ1 =16/23 = 0,6957

CigH3602 +26 O, => 18 CO, + 18 H.O =>RQ:=18/26 =0,6923

CsHsOs + 7/202 =>4CO, + 3H.O =>RQs; =4/3,5 =1,1429

CsHsOs + 302 =>4C0O2 + 3HO =>RQs =4/3 =1,3333
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b) Nhan xét: Cung nguyén li¢u la axit:
- N@;u axit giau hydro va nghéo oxi =>RQ < 1.
- Neéu axit bac thap ditricacboxylic giau oxi => RQ >1
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