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

DANG I: TINH SO NU CUA ADN (HOAC CUA GEN)
1)Doi véi mdi mach: Trong AND, 2 mach bd sung nhau nén s6 nu va chiéu dai ctia 2 mach bang
nhau.
Mach 1: Ai T Gi Xi

Mach 2: A=Tr;Ti=A;G1=X2; Xi =G

) Tg A~2 X2 G2 )
2)Doi voi ca 2 mach: S6 nu moi loai cua AND 1a s6 nu loai @6 & 2 mach.

A=T=A 1+ A =TI+ THh=A1+T1=Ar+T %A + %G = 50% = N/2
G=X=G1+E=X1+Xo=G1+ X1 =2+ X2

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

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

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

N =20 x s6 chu ki xoin

+M3di nu c6 khbi lugng 1a 300 don vi cacbon nén ta co:

N = khdi lugng phan tir AND
300

i _ DANG 2: TINH CHIEU DAI
%+ Moi mach ¢6 N/2 nu, chiéu dai cia 1 nula 3,4 A° .

*

1 micromet (um) = 10 A°.

1 micromet = 10°nanomet (nm).

1 mm=10° um =10 nm =107 A° .
1g=10"pg (picrogam)

*

L=Nx34 A
2

*

oo %0 ol b

*

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

H=2A+3G

2)S6 lién két cong héa tri:
s Trong mdi mach don, 2 nu ké tiép ndi véi nhau béng mot lién két hoa tri, vay N/2 nu s€ c6
s0 lién két hoa tri 1a N/2 — 1 lién két.
S6 lién két hoa trj giita cac nu trong ca 2 mach cia AND 1a: (N/2—1)2=N-2
% Trong mdi nu c6 mot lién két hoa tri ¢ axit photphoric v6i dudng CsHioOs.
— S6 lién két hoa trj trong ca phan tir AND la:

N-2+N=2N-2.
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DANG 4: TINH SO NU TU DO CAN DUNG
1)Qua 1 dot nhan doi:

Au=Tu=A=T
Gu=Xu=G=X
2)Qua nhiéu dot tw nhin doi:

L)

% Tong s6 AND tao thanh:

> AND tao thanh = 2

+» SO0 ADN con ¢6 2 mach hoan toan méi:

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

% S0 nu tu do can dung:

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

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

Hphave= HabN Hhinh thanh = 2 X HapN HThinh thanh=2(N/2 -1 )H=(N -2 )H

2)Qua nhiéu dot tw nhan doi:

> Hyiphive=H(2* 1) > HTwhman=(N-2)(25-1)

DANG 6: TINH THOI GIAN TU SAO

TGtu sao — N
Toc dd tu sao

TGusao=d:N_ | dy 12 thoi gian tiép nhan va lién két 1 nu .
2

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 bd ba ma hoa: C6 20 loai a amin thuong gép trong cac phan tir protéin nhu

sau :
1) Glixérin : Gly  2) Alanin : Ala 3) Valin : Val 4 ) Loxin : Leu
5) Izoloxin :Ile 6 ) Xerin : Ser 7 ) Treonin : Thr 8 ) Xistein : Cys
9) Metionin : Met  10) A. aspartic : Asp 11)Asparagin : Asn 12) A glutamic : Glu
13) Glutamin :Gln 14) Arginin : Arg 15) Lizin : Lys 16) Phenilalanin :Phe
17) Tirozin: Tyr 18) Histidin : His 19) Triptofan : Trp 20) Prolin : pro
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Bdang by ba mdt ma

U X A G
uuvu UX UAU }Tyr UGU U
U UUX}phe UXX UAX UGX}Cys X
UUA U X A >Ser UAA ** UGA ** A
UUG Leu |UXG UAG ** UGG Trp | G
XUU XXV XAU| His |XGU U
XUX Leu | XXX | Pro |XAX X G X X
X |[XUA XXA XAA XGA (Arg | A
XUG XXG XAG } Gln | XGG G
AUA AXU A AAU }Asn AGU U
A AUX}He AXX Thr | AAX AGX lSer X
AUA AXA AAA AGA 7 A
AUG *Met |AXG AAG [Lys |[AGG [Arg | G
GUU GXU?Z GAU GGU X U
GUX }Val GXX GAX FAsp |GGX X
G |GUA GXA >Ala [GAA GGA - Gli |
GUG *Val |GXG GAG [(Glu |GGG P

/ /

Ki hiéu : * ma m& dau 3 ¥* ma két thic
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BAI 2+3: QUA TRINH SAO MA VA DICH MA-PIEU HOA HOAT PONG GEN

DANG I: TINH SO RIBONUCLEOTIT CUA ARN

N = khéi luong phan tir ARN
IN=1A +1rU+1rG+1rX=N/2 300

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

Larn=1Nx 3,4 A° Larn=Lapn= N x3,4A°
, 2

2)S6 lién két cong héa tri:
< Trong mdi ribonu: 1N
% Gilra cacribonu: tIN—1 | HTarRn=2rN -1
+ Trong phan tir ARN :

_ DANG 3: TINH SO RIBONUCLEOTIT TU' DO CAN DUNG
1)Qua mot lan sao ma:

rAw = Tgéc ;U = Agéc Nu= N

rGu= Xgéc ; 1X4d = Ggéc 2
2)Qua nhi€u lan sao ma:

S6 phan tr ARN = s6 1an sao ma = k

Z Nu=k.rN

D rAu=krA=kTge; D, rUa=krU=kAg
D 1Gu=krG=kXge; ), Xu=krX=kGg

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

Haut = Hhinh thanh = Habn

2)Qua nhiéu lan sao ma:

Z Hphavo=k.H z Hhinh thanh = k(TN — 1)

DANG 5: TINH THOI GIAN SAO MA

1)Doi véi moi lan sao ma:
TGsao mi= dt IN
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di 1a thot gian dé tiép nhan mot ribonucleotit.

2)D0i véi nhiéu lan sao ma: (k lan

TGisao ma = TGsao mamot 1an + (k — 1)At At 1a thoi gian chuyén tiép giita 2 1an sao ma
lién tiép.

, DANG 6: CAU TRUC PROTEIN
1)So0 b6 ba sao ma:

Sobobasaomi= N = N
2x3 3

2)S0 bo ba ¢6 méa hoa axit amin:

SO bo ba ¢6 mi héa axitamin= N -1 =N -1
2x3 3

3[S(”') axit amin cia phan tir Protein:
Sb a.a cia phan tir protein= N —2= N -2
2x3 3

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

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

2)Gii ma tao thanh nhiéu phin tir Protein: (n lan

% Tong sb Protein tao thanh: k:la scf) phan tr mARN.
D> P=kn n : 12 s0 Riboxom truot qua.

% Tong so a.a tu do cung cap:

D aau= ), P.(%—lj =kn. (%—1)

/7

% Tong s a.a trong cac chudi polipeptit hoan chinh:
Z a.ap = Z P.(%—2j

~ DANG 8: TINH SO PHAN TU NUGC - SO LIEN KET PEPTIT
% S0 phéan tr nude giai phong dé tao 1 chuoi polipeptit:

S6 phan t H>O giai phong= N —2 .
P Fempone T = S6 lién peptit duoc tao 1ap=(%—3j=a.ap-1
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L)

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

D" HOgiii phong= P(%—zj > Peptit= Y P. (%-3) > P(a.ar-1)

DANG 9: TINH SO tARN
Néu c6 x phan tir giai mi 3 lan > sé a.a do chung cung cép la 3x.
% Néu c6 y phan tir glal mi 2 lan > so a.a do chung cung cép la 2y.
% Néu c6 z phan tir giai ma 1 1an = s a.a do ching cung cép 1a z.

’0

L0

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

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

Téc d6 giai ma = sb bo ba cia mARN
t

2)Thoi gian tong hop mot phén tir Protein: La thoi gian riboxom trugt hét chidu dai mARN ( tir
dau no dén dau kia ).
3)Thoi gian moi riboxom truwot qua hét mARN:

At At

TN

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

/7

% Thoi gian ké tir lc riboxom thir nhét tiép xuc dén khi n6 roi khoi mARN. | t=L_
v

3

%

3

%

3

%

3

%

*
0.0

% Thoi gian ké tir riboxom thir nht r&i khoéi mARN dén khi riboxom cudi cung rdi khoi
mARN.

- t= YAl
t=YAt=ti+tb+tz+......... +tn vV

i Al 1a khoang cach gitta 2 riboxom ké tiép.
» Vay thoi gian tong hop cac phan tir protein la:
T=t+t =L +YAl
vV V
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v' Néu céc riboxom (n) cach déu nhau trén mARN, ta co:

T=t+t=L+ (n—-1)Al
A%

tro lai:
R/

% Néu khong ké dén thoi gian chuyén tiép giita cic mARN:

YT=kt+t | klasbphéan tir mARN.

% Néu thoi gian chuyén tiép gitra cac riboxom 1a At thi ta c6 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

Yaad=artat ... + ax

a1,a2 : sO a.a trong chudi polipeptit cia Riboxom 1, Riboxom 2, .............

ax as az al

% Néu céc 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 clia day x: s6 Riboxom dang trugt trén mARN.

{x la so riboxom.

Sy = %[2a1+(x—1)d]
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BAI 4: DOT BIEN GEN
DANG 1: THAY POI LIEN KET HIPRO
-Miét :
+Miat 1 (A—T): Sb lién két hidrd giam 2 .
+Mat 1 (G—X): S lién két hidro giam 3 .

-Thém :
+Thém 1 (A —T): S6 lién két hidro tang?2 .
+Théml (G — X)) : S6 lién két hidr6 tang 3 .
-Thay :
+Thay 1 (A—T)bang 1 (G —X) : S6 lién két hidr ting 1 .
+Thay 1 (G —X)bang 1 (A —T) : S6 lién két hidro giam]1 .
c) 5 - BU:
- gOy ®ét bibOn thay thO gFp A - T b»ng gEp G - X
- s-®: A -T >*A -5 -BU »*5-BU -G — G -X

d) EMS:
- gOy ®ét biOn thay thO G -X b»ng cEp T -A hoEc X - G
- s ®: G- X *EMS -G T (X) —EMS » T — A hokc X - G

DANG 2 : LIEN QUAN PEN CHIEU DAI GEN
a) Chiéu dai khong thay ddi :Thay sb cip nucleotit bang nhau .
b) Chiéu dai thay déi :
-Mit : Gen dot bién ngén hon gen ban dau .
-Thém : Gen dot bién dai hon gen ban dau
-Thay cip nucleotit khong bang nhau. )
DANG 3 : LIEN QUAN PEN PHAN TU PROTEIN :
a)MAt hoiic thém : Phan tir protein s€ bi thay ddi tir axitamin c6 nucleotit bj mat hodc thém .
b)Thay thé
-Néu bg ba dot bién va bo ba ban dau cung mé hoa 1 axitamin thi phén tir protein s€ khong thay doi .
- Néu bo ba dot bién va bo ba ban diu ma héa aa khac nhau thi phén tir protein ¢6 1 aa thay d6i .
DANG 4: PHAN LOAI POT BIEN PIEM
+ Dot bién Cam: xdy ra bazo thir 3 ctia 1 bo ba nhung aa khong bi thay doi
+ Dot bién dich khung: Xen mat Nu khung s& doc thay doi
+ Dot bién Vo nghia: - tao bd ba quy dinh ma két thic
+ Dot bién nham nghia- thay d61 bo ba va lam xuat hién bo ba méi
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BAI 5: NHIEM SAC THE i
~ DANG 1: TINH SO TE BAO CON TAO THANH
s T mot te bao ban dau:

A=2

% Tir nhiéu té bao ban diu;

a1 t& bao qua x1 dot phan bao = s té bao con 1a a12*!.

a> t& bao qua x> dot phan bao = s té bao con 1a 4222,
mmmp Tong sb té bao con sinh ra :

YA=ai2X + a2+ ...

DANG 2:

TINH SO NST TUONG PUONG VOI NGUYEN LIEU PUQC CUNG CAP TRONG QUA
o TRINH TU' NHAN POI CUA NST

% Tong s0 NST sau cung trong tat ca cac t€ bao con: | o ox

% Tong s6 NST twong dwong véi NLCC khi 1 té bao 2n qua x dot nguyén phan la:
YNST =2n.2*-2n=2n(2* - 1)

% SO0 NST chtra hoan toan nguyén li¢u moi:

SNSTmesi = 2n.2% — 2.2n = 2n(2* — 2 )

+ S5 NST MTrudong NB CC & thé hé cudi cung: 2n.(2%-1)
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DANG 3
TINH THOI GIAN NGUYEN PHAN
1)Thoi gian ciia mot chu ki nguyén phin:
La thoi gian cua 5 giai doan, c6 thé dugc tinh tir dau ki trung gian dén hét ki cudi.

2)Thoi gian qua cic dot nguyén phén:

DANG 4
TINH SO GIAO TU HINH THANH VA SO HQOP TU TAO RA
1)Tao giao tir( duec XY, cai XX ):
% Té bao sinh tinh qua giam phan cho 4 tinh tring gém 2 loai X va Y.
> SO tinh tring hinh thanh = s té bao sinh tinh x 4.
> SO tinh tring X hinh thanh = s tinh trung Y hinh thanh.
% Té bao sinh trimg qua giam phan chi cho 1 té bao trimg loai X va 3 thé dinh huéng (sau nay
s& bién mat ).
> S6 tring hinh thanh = s6 té bao trimg x 1.
> S6 thé dinh hudng = sb té bao trimg x 3.
2)Tao hop ti:
Mot tinh trung loai X két hop vdi trig tao thanh mot hop tir XX, mot tinh tring Y két hop
voi tring tao thanh hop tu XY.
> S6 hop tir XX = s6 tinh tring X thu tinh.
> S6 hop tir XY = sb tinh tring Y thu tinh.

3)Hiéu suét thu tinh (H):

H thu tinh cua tinh tring = Sé tinh tring thu tinh X 100%
Tong so tinh trung hinh thanh

H thu tinh cua trimg = S6 trimg thy tinh X 100%
Tong sO trumg hinh thanh

DANG 5: Xic dinh tin so xuat hién cic to hop gen khac nhau vé nguon géc NST
T6ng guat

bé giai cdc bai toan vé nguodn gdc NST ddi vai loai sinh san hiru tinh, GV can phai giai thich cho
HS hiéu durgc ban chét ctia cip NST twong dong: mot co ngudn goc tir bd, mot cd ngudn gde tir me.

Trong gidm phan tao giao ti thi:
- Mbi NST trong cdp tuong dong phan li vé mot giao tir nén tao 2 loai giao tir c6 ngudn gdc khac
nhau ( b6 hodc me ).
- Céc cap NST c6 su PLPL, t6 hop tu do . Néu goi n 1a s6 cap NST cua té bao thi:
* S giao tir khac nhau vé ngudn gbc NST duoc tao nén = 2" .
— S6 t6 hop cac loai giao tir qua thy tinh = 2", 2" =4n

Vi mdi giao tir chi mang n NST tir n cip twong dong, c6 thé nhan mdi bén tir bd hodc me it nhat 14 0
NST va nhiéu nhat 1a n NST nén:

* S6 giao tir mang a NST cuia bd (hodc me) = Cy?

— X4c sudt dé mot giao tir mang a NST tir bé (hodc me) = Cp? / 2" .

10
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- S t6 hop gen c6 a NST tir 6ng (ba) ndi (giao tir mang a NST ciia bo) va b NST tir 6ng (ba) ngoai
(giao tir mang b NST ciia me) = Cp* . Co®
— Xac suat ciia mot t6 hop gen c6 mang a NST tir ong (ba) ndi va b NST tir ong (ba) ngoai =
Co?.CoP/4n
b. VD
Bo NST ludng bdi ciia nguodi 2n = 46.
- C6 bao nhiéu trudng hop giao tir c6 mang 5 NST tir b6?
- Xéc suat mot giao tir mang 5 NST tir me 1a bao nhiéu?
- Kha nang mot nguoi mang 1 NST cua 6ng ndi va 21 NST tir ba ngoai 1a bao nhiéu?

Giai
* §6 trwomg hop giao tir c6 mang 5 NST tir bo:
=Cp? =Cp3°

* X4c suat mot giao tir mang 5 NST tir me:
=Cy? /2" =Cp3%/2%.

* Kha ning mét nguwdi mang 1 NST cia ong ndi va 21 NST tir ba ngoai:
=Cp?. CpP /4" = Ca3' . C23*' /473 =11.(23)% / 4%

DANG 6: TY LE GIAO TU VA SO KIEU TO HOP NST KHAC NHAU
-S6 loai giao tir hinh thanh : 20 * * X (x<n): S6 cap NST ¢o trao d6i doan .
-Ti 1é mdi loai giao tir : 1/2" . hodc 1/2" * *
-S6 loai hop tir = Sb loai giao tir Q. S6 loai giao tir &.
- S kiéu t6 hop NST khéc nhau: 3"

o BAI 6: POT BIEN CAU TRUC NHIEM SAC THE
I1-Dot bién ciu tric NST : C6 4 dang ]
1.Matdoan: ABCDEeFGH Potbien A DEeFGH

2.Lipdoan: ABCDEeFGH Dot bién ABCBC DEeFGH
3.Diodoan:ABCDEeFGH Dotbién, ADCBEeFGH

4.Chuyén doan :

a)Chuyén doan trong cung 1 NST :
ABCDEeFGH Dot bién ABEeFCDGH
—_—

b)Chuyén doan giira 2 NST khéc nhau :

-Chuyén doan twong ho :

ABCDEeFGH MNOCDEeFGH
D¢t bién >
MNOPQeR ABPQeR
-Chuyén doan khéng twong ho :
ABCDEeFGH CDEeFGH
Dot bién
MNOPQeR > ABMNOPQeR

VD & nguoi: Mét doan 6 ciip NST s6 21 hodc 22 gy bénh bach cau 4c tinh
3NST s6 13 — 15 : sttt mOi, thira ngon, chét yéu
e 3 NSTs016 -18 : ngon tro dai hon ngon gitra, tai thap, ham bé

11
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BAI 7: POT 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.
-Thé 4:2n+2 ; Thé4kép:2n +2+2.
(n: S6 cap NST) .
DANG DOT BIEN SO TRUONG HOP TUONG UNG VOI CAC CAP NST
S6 dang léch boi don khac nhau Cnl=n
S6 dang léch bdi kép khic nhau |  Cp?=n(n — 1)/2!
C6 a thé 1éch boi khac nhau An* =n!/(n —a)!
+ VD
Bo NST ludng bdi cua loai = 24. Xac dinh:
- C6 bao nhiéu trudng hop thé 3 ¢o thé xay ra?
- C6 bao nhiéu trudng hop thé 1 kép cb thé xay ra?
- C6 bao nhiéu trudng hop dong thoi xay ra ca 3 dot bién; thé 0, thé 1 va thé 3?2
Giai
* 86 trwong hop thé 3 c6 thé xay ra:
2n=24—-n=12
Truong hop nay don gian, 1éch bdi c6 thé xay ra Y mdi cip NST nén HS dé dang xac dinh s6 trudng
hop = n = 12. Tuy nhién GV nén luu cong thirc tong quat dé giup cac em giai quyét dugc nhitng bai
tap phtc tap hon .
Thue chét: sé truong hop thé 3=C,'=n=12
* §6 truwong hop thé 1 kép co thé xay ra:
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HS phai hiéu duoc thé 1 kép tirc ddng thoi trong té bao c¢6 2 thé 1.
Thure chat: s6 truong hop thé 1 kép = Ca2 = n(n—1)/2 =12.11/2 = 66
* 80 truong hgp dong thoi xay ra ca 3 dot bién: thé 0, thé 1 va thé 3:
GV can phan tich dé HS thay rang:
- V6i thé léch boi thir nhét s& c6 n trudng hop tuong tmg véi n cip NST.
- V6i thé léch boi thir hai s& ¢ n — 1 trudng hop twong img véi n — 1 cip NST con lai.
- Vi thé 1éch boi thir ba s& ¢6 n — 2 trudng hop twong tmg véin —2 ciap NST con lai.
Két qua = n(n — 1)(n — 2) = 12.11.10 =1320. Tuy nhién can luu ¥ cong thirc tong quat cho HS.
-Thue chit: s6 trwong hop dong thoi xay ra 3 thé 1éch bdi = A,? = n!/(n —a)! = 12!/(12 - 3)!
=121/9! =12.11.10 = 1320

b/ Léch boi trén NST thuwong cia nguoi: Hoi chirng Down:
- Cap NST thir 21 cua nguoi bénh Down ¢6 3 NST (2n+1; 47), cia nguoi binh thuong 1a 2 NST.Do
1 trmg mang 2 NST 21 x 1 t/trung binh thuong)
> 1a nam (nif), co ngan, gay rong va det
> khe mat xéch, 1ong mi ngan va thua
> cac ngon tay ngin, co thé cham phat trién
> sidan, vo sinh.
- Sy tang ti 1€ tré moi sinh méic bénh Down theo tudi nguoi me
Phu nir khong nén sinh con khi tudi di ngoai 40.
* Vi khi tudi ngudi me cang cao, cic té bao bi 130 hoa = co ché phan ly NST bi ri loan
¢/ Thé di bdi ¢ cap NST giéi tinh ciia nguoi:
1. Hoi ching XXX (2n+1;47) - Cap NST sb 23 c6 3NST X - Nit, budng trimg va da con
khong phat trién, réi loan kinh nguyét, kho ¢6 con
2. H.C Tdcno XO (2n-1; 45): - Cap NST s6 23 chi c6 INST X - Nik, lun, ¢6 ngin, khong co
kinh nguyét, si dan.
e 3. H.C Klinefelter XXY: (2n+1;47) : - Cap NST 23 c6 3 NST 1a XXY - Nam, bi bénh mu
mau, than cao, chan tay dai, si dan va thuong vo sinh
+ Céch viét giao tir thé ba 2n+1 (d& nham véi 3n)
- Thue vat: Co thé 2n+1 & hoa duc chi cho hat phén n c6 kha nang thu tinh (giao to n+1 bat thy)
Hoa cai cho cé giao tir n va n+1 c6 kha nang thu tinh
- VD1: KG aaa va Aaa ¢ hoa cai theo so do sau

ﬂ —_— : .
A5 3a:3aa=la:laa J’H\_ 1A:2a:2Aa: laa.

a a a
- Hoa duyc: aaa chi chi giao tir a; Aaa: cho 1/3A+2/3% ¢6 kha nang thy tinh (tir so do trén)

a

DANG 2: THE PA BOI

a. Cac dang
-Pa boi chan : T bdi (4n) ,Luc boi (6n) , Bat bdi (8n) ...
-Da boi 1¢ : Tam bdi (3n) , Ngii boi (5n) , That boi (7n) ...
b.Cdch viét giao tir :

+ Dbi véi kiéu gen AAAa: ca thé nay tao hai loai giao tir véi ti 18.

A = A
E“ﬁi’j
b x.ﬂ“‘“‘x
A— 2

+ Dbi v6i kiéu gen Aaaa: ca thé nay tao 3 loai giao tir véi ti 18.

JAA:3Aa=1AA ' 1Aa
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A A
>< 1AA : 4Aa: 1aa

a a
* T boi (4n) :
AAAA — 100% AA
AAAa — 12AA : 1/2Aa
AAaa — 1/6AA :1/6Aa : 1/6aa
Aaaa — 1/2Aa : Y5 aa
aaaa — 100 % aa
*Tam béi (3n) :
AAA — B 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 — Yaa:%a

DANG 3: BAI TOAN NGUQC CHO TY LE PONG HQP LAN=> KG P
Suyra: L aaaa =+ loai giao tiraa x L loar glao tir aa.
: 12 G p =

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

BAI 11+12 QUY LUAT PHAN LY VA PHAN LY POC LAP
DANG 1: PHUONG PHAP CHUNG GIAI BAI TAP

1.Trudong hop 1 : Dé bai cho diy di cac kiéu hinh ¢ doi sau ap dung QI phan ly ddc 1ap:
+ Buéde 1 : tim trdi lan va quy udc gen
- Troi 1an: 3 phuong phap:
* Do déu bai cho
* F1 dong tinh (100%) KH nao do, thi d6 1a KH troi
* Xét ty 18 tinh trang: KH nao di véi 3 13 trdi VD Cao/thap=3/1
- Quy udce gen: Troi chir cai In hoa, 1an chir cai thuong
+ Budre 2 : Xét sy di truyén cua timg cip tinh trang & doi sau :

3/1— dinh luat 2 cia Menden ==> Kiéu gen cua ca thé dem lai : Aa x Aa.

1/2/1— trdi khong hoan toan ==> Kiéu gen cua ca thé dem lai : Aa x Aa.

1/1 — lakét qua ctua phép lai phan tich ==> Kiéu gen ctia c4 thé dem lai: Aa x aa.
+ Buée 3 : Xét su di truyén cac cip tinh trang & doi sau : nhén ty 16 KH cac phép lai riéng ¢ budc 2
néu trung voi ty 1€ KH cua dau bai=> tuan theo quy luat Phan ly doc lap
+ Buéc 4 : Viét so d0 lai .
2. Truong hop 2 : P& bai chi cho 1 loai kiéu hinh ¢ doi sau :
a) Lai 2 cap tinh trang : S€ gdp mot trong cac ti I¢ sau :

14
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-2 tinh trang lan : 6,25 % = 1/16.
-1tr6i, 11an : 18,75 %= 3/16.
b) Lai 3 cap tinh trang : S€ gdp mot trong cac ti I¢ sau :
-3 tinh trang lan : 1,5625 % = 1/64 .
-2 tinh trang 1an , 1 tinh trang trdi : 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 tuy thudc vao s6 cip gen trong KG ma tay thudc vao $6 cip gen di hop.
Trong do:

% KG ctia c4 thé gdm 1 cip gen di hop s& sinh ra 2! loai giao tir.
% KG cua ca thé gom 2 cap gen di hop sé& sinh ra 22 loai giao tir.
% KG cua ca thé gom 3 cap gen di hop sé& sinh ra 23 loai giao tir.
P S6 loai giao tir ciia cd thé c6 KG gdém n cdp gen di hop = 2 ti 18 twong dwong.

2)Thanh phan gen ciia giao tir:

Str dung so dd phan nhanh Auerbac qua céc vi du sau:
Vidu 1: AaBbDd

A a
D& ~ad D& | =D Y D | d
v v \ 4 v \ 4 \ 4 \ 4 \ 4
ABD ABd AbD Abd aBD aBd abD abd
Vi du 2: AaBbDDEeFF
—DT — T

B b B D

D D D D
F F F F F F F F
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
o VA CAC Ti LE PHAN LI O POI CON
1)Kiéu to hop:

S6 kiéu t6 hop = s6 giao tur duc x s6 giao tu cai

+ Chu ¥: Khi biét s6 kiéu t6 hop = biét sb loai giao tir duc, giao tir cai > biét s6 cip gen di
hop trong kiéu gen cua cha hodc me.
2)S6 loai va ti 1¢ phén li vé KG, KH:
% Ti 18 KG chung cta nhiéu cip gen bang cac ti 16 KG riéng r& cia mdi cap tinh trang nhan véi
nhau.
% S6 KH tinh trang chung bang s KH riéng ctia mdi cip tinh trang nhan véi nhau.
Vi du: A hat vang, B hat tron, D than cao. P: AabbDd x AaBbdd.

Cap KG So luong KH Sb lugng
Aa x Aa 1AA:2Aa:laa 3 3 vang : | xanh 2
bb x Bb 1Bb:1bb 2 1 tron : 1 nhan 2
Dd x dd 1Dd: 1dd 2 1 cao : 1 thap 2
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S6 KG chung = ( 1AA:2Aa:1aa)(1Bb:1bb)(1Dd:1dd) = 3.2.2 = 12.
S6 KH chung = (3 vang : 1 xanh)(1 tron : 1 nhan)(1 cao : 1 thép) 222=8.
VD Xét 5 locut gen phan ly doc 1ap trén NST thuwong, moi locut c6 hai alen. Tinh s6 kiéu gen
khac nhau trong quan thé thudc cac truwong hgp sau day:

a) SO kiéu gen dong hop 1 cip gen

b) S6 kiéu gen dong hop 2 ciip gen

¢) S6 kiéu gen dong hop 3 cip gen

d) S6 kiéu gen dong hop 4 cip gen

e) So kiéu gen dﬁng hgp S cap gen

f) Tong sb kiéu gen khac nhau
Céch giai:

a) SO kiéu gen ddng hop 1 cdp gen =2' .Cs'=2x5=10

b) S6 kiéu gen dong hop 2 cap gen =22 .Cs2=40

¢) SO kiéu gen dong hop 3 cip gen =23 .Cs> =80

d) S6 kiéu gen dong hop 4 cip gen =2*.Cs* =80

e) S6 kiéu gen dong hop 5 cip gen =25.Cs* =32
Téng sb kiéu gen khac nhau = 35 = 243

DANG 4: TiM KIEU GEN CUA BO ME
1)Kiéu gen riéng ciia tirng loai tinh trang:
Ta xét riéng két qua doi con Fi ciia tieng logi tinh trang.

a)F; dong tinh:

% Néu P c6 KH khac nhau=>P : AA x aa.
% Néu P co cing KH, Fy 13 trdi => P : AA x AA hoic AA x Aa
% NéuP khong néu KH va Fy 1a troi thi 1 P mang tinh trang trdi AA, P con lai c6 thé 1a AA, Aa
hoéc aa.
b)F; phén tinh c6 néu ti l¢:
*F; phan tinh ti 1€ 3:1
% Néu troi hoan toan: =>P: Aa x Aa
% Néu troi khong hoan toan thi ti 16 Fy 1a 2:1:1.
% Néu c6 gen gay chét ¢ trang thai dong hop thi ti 1¢ Fy 1a 2:1.
*F; phan tinh ti 1€ 1:1
% Pay la két qua phép lai phan tich=>P : Aa x aa.
¢)F; phan tinh khong r6 ti 1€:
% Dua vao cé thé mang tinh trang lan ¢ Fi. aa =>P déu chua gen lan a, phéi hop v61 KH ¢ P ta
suy ra KG cua P.
2)Kiéu gen chung ciia nhiéu loai tinh trang:
a)Trong phép lai khéng phai 1a phép lai phén tich:
Ta két hop két qua lai vé KG riéng ciia tieng logi tinh trang véi nhau.
Vi du: Cho hai cay chua rd KG va KH lai v6i nhau thu dugc F; : 3/8 cay do tron, 3/8 cay do bau duc,
1/8 cay vang tron, 1/8 cdy vang bau duc. Tim hiéu 2 cdy thudc thé hé P.
Giai
% Ta xét riéng tung cap tinh trang:
+Mau sic:
Pé =343 =3d06:1vang=>theo quy ludtphanli.=>P:Aa x Aa.
Vang 1+1
+Hinh dang:
Tron =3 +1 =1 Tron : 1 Bau duc =>lai phan tich. =>P : Bb x bb.
Bauduyc 3+1
% Xét chung: Két hop két qua vé KG riéng ctia mdi loai tinh trang & trén ta c6 KG cua P :
AaBb x Aabb.
b)Trong phép lai phan tich:
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Khong Xét riéng tirng tinh tragng ma phdi dwa vao két qud i phép lai dé xdc dinh ti 1¢ va
thanh phan gen ciia méi logi giao tir sinh ra => KG ciia cd thé do.
Vi du: Thuc hién phép lai phan tich 1 cay thu duoc két qua 25% ciy do tron, 25% cay do bau duc.
Xéc dinh KG cua cay do.
Giai
Két qua Fi ching to cay noi trén cho 4 loai giao tir ti 1& bang nhau 1a AB, Ab, aB, ab.
Vay KG cay do 1a : AaBb.
Tim ti 1é phan tich vé KH & thé hé con d6i véi loai tinh trang dé tir d6 xac dinh quy luat di
truyén chi phdi.
+3:1 1a quy luat di truyén phan tich trdi 1an hoan toan.
+ 1:2:1 1a quy luat di truyén phan tich trdi khong hoan toan (xuat hién tinh trang trung gian
do gen nam trén NST thuong hodc gidi tinh.
+ 1:1 hodc 2:1 ti 1& cua gen gay chét.

1.1.2. Khi lai 2 hay nhiéu cip tinh trang:
+ Tim ti 18 phén tich vé kiéu hinh & thé hé con d6i véi 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 voi két qua phép lai thi co thé két luan 2 cip gen quy

dinh 2 loai tinh trang d6 nam trén 2 cap NST khac nhau, di truyén theo dinh luat phén li doc 1ap cua
Menden (tru ti 1€ 1:1 nhan véi nhau).

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

+ Xét riéng timg tinh trang & thé hé con:
(37,5% +37,5% ) do: (12,5% + 12,5% ) vang =3 d6 : 1 vang
(37,5% +12,5% )cao : (37,5 %+ 12,5% ) thap =1 cao : 1 thap

+Nhan 2 tilénay (3d6: 1 vang) (1 cao: 1 thip ) = 3 do-cao : 3 do-thap : 1 vang-cao : 1
vang-thap, phu hop vaoi phép lai trong dé bai. Vay 2 cap gen quy dinh 2 tinh trang nam trén 2 cap

NST khac nhau.
F F
X4 R Sékléuté X o 2 1A 1.0 A X . 2 1A 1. R
Kidu een So kiéu h a0 Sg loai Ti 1€ kiéu Sqo loai Ti 1€ ki€u
& giao tu OI),[ f ki€u gen gen kiéu hinh hinh
Lai I tinh | Aa 2! 21x 2! 3! (1:2:1)! 2! G:1)!
Lai 2 tinh | AaBb 2? 22 x 2? 32 (1:2:1)? 22 (3:1)?
Lai 3 tinh | AaBbCc 23 23x 23 33 (1:2:1)° 23 (3:1)}
Lai n tinh | AaBbCec... 2" 2" x 2" 3" (1:2:1)" 2" (3:1)"

Tong quat hon, néu mot ciy di hop vé n cip allen giao phan véi ciy di hop vé m cip allen thi

ta co:

+ Cay di hop V:é n cdp allen c6 2" loai giao tur
+ Céay di hop vé m cap allen c6 2™ loai giao tu
Do d6 => Tong so hop tir =20 x 2m = 2nm

3 k+m
- Ti 1€ cdy c6 kiéu hinh troi = (ZJ
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Ti 1& thé ddng hop toan troi = ln* lm— lw
-11le eong()“poanr()l—2 > >

16 6 done hon toan fan— [ L) #( 1) Z(L)"
- I1 le the dong hop toan lan = 5 5 5

DANG 5: Tim s6 kiéu gen ciia mdt co thé va sb kiéu giao phdi:

Mot co thé co n cap gen nam trén n cap NST tuong ddng, trong d6 c6 k cap gen di hop va m=n-
k cip gen dong hop. Sb kiéu gen c6 thé c6 ciia co thé do tinh theo cong thirc:

A=Crr 2 =Cr 2"
Trong d6: A 1a s6 }(iéu gen c6 thé ¢6 cua co thé do
nlasocap gen
k 1a s6 cap gen di hop
m 13 s6 cdp gen dong hop

Vidu: Trong co thé c¢é 4 cap gen nam trén 4 cdp NST twong dong, co thé bé c6 3 cap gen di hop, 1
cdp gen dong hop. con me thi nguwoc lai. Cé 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 c6 cia co thé bé me sau do nhan lai véi nhau:
+ Xét co thé bo: c6 3 cdp gen di hop, 1 dong hop => céac ki€u gen co the co:

AaBbCcDD AaBbCcdd
AaBbCCDd AaBbccDd
AaBBCcDd AabbCcDd
AABbCcDd aaBbCcDd

Vay c6 tat ca 1a 8 truong hop co thé xay ra
+ Xét co thé me: ¢ 1 cdp di hop, 3 cap dong hop=> cac kiéu gen c6 thé co:

AaBBCCDD AabbCCDD
AaBBCCdd AabbCCdd
AaBBccDD AabbcecDD
AaBBccdd Aabbcedd

Néu ta gia dinh Aala cap gen di hgp con 3 c@p gen con lai dong hop thi ta liét ké dugc 8 kiéu gen,
sau do6 ta thay d6i vai tro di hop cho 3 cép gen con lai. Luc do, so kiéu gen c6 the co6 cua co the me
la:
8.4=32
Suy ra, s6 ki€u giao phoi la: 8 . 32 =256
= chon dap an C

CA'CI:I 2: Ap dung cong thirc tinh:
S6 kiéu gen co thé c6 cua co thé bo la:
41
A=Cy 2 = ——<—x2' =4%2=8
(4-1).1
S kiéu gen c6 thé c6 cua co thé me la:
41
B=C %2’ =——%2°=4%8=32
(4-3).3!
Suy ra, s6 kiéu giao phdi la: 8 . 32 =256
= chon dap an C
18

Tham gianhém Facebook: ON THI DH TOAN - ANH dé ciing hoc: http://facebook.com/groups/onthidhtoananhvan


http://www.dethithu.net
http://dethithu.net
http://facebook.com/groups/onthidhtoananhvan

http:/dethithu.net - Chiass BE THI THU THPT QUOC GIA - TAI LIEU ON THI cap nhat hang ngdy.Truy cap tai ngay!

www.dethithu.net

BAI 13: TUONG TAC GEN

1. Cac dang:
+9:3:3:1 hoac 9:6:1 hodc 9:7 1a tinh trang di truyén theo tuong tac bo trg (bd sung).
+12:3:1 hodc 13:3 1a tinh trang di truyén theo quy luat twong tac at ché trdi.
+9:3:4 1a twong tac 4t ché do gen lin.
+15:1 1a twong tac cong gdp kiéu khong tich lity cac gen troi
2. Twong tac giira cac gen khong alen:

MG&i kiéu twong tac c6 1 ti 18 KH tiéu biéu dya theo bién dang cua (3:1)*nhu sau:
2.1. Cac kiéu twong tic gen:
2.1.1. Tuong tac bo tro c6 3 ti 16 KH: 9:3:3:1; 9:6:1; 9:7.

2.1.1.1. Tuong tac bd trg gen trdi hinh thanh 4 KH: 9:3:3:1
A-B- # A-bb # aaB- # aabb thudc ti 1&: 9:3:3:1
2.1.1.2. Tuong tac bd trg gen trdi hinh thanh 3 KH: 9:6:1
A-B- # (A-bb = aaB-) # aabb thudc ti 1€ 9:6:1
2.1.1.3. Tuong tac bd tro gen trdi hinh thanh 2 KH: 9:7
A-B- # (A-bb = aaB- = aabb) thudc ti 1¢ 9:7
2.1.2. Tuong tac at ché ¢ 3 ti le KH: 9:3:4; 12:3:1; 13:3
2.1.2.1. Tuong tc 4t ché gen trdi hinh thanh 3 KH: 12:3:1
(A-B- = A-bb) # aaB- # aabb thudc ti 1€ 12:3:1
2.1.2.2. Tuong tac at ché gen troi hinh thanh 2 KH: 13:3
(A-B- = A-bb = aabb) # aaB- thudc ti I¢ 13:3
2.1.2.3. Tuong tac at ché gen 13n hinh thanh 3 KH: 9:3:4
A-B- # aaB- # (A-bb = aabb) thuoc ti I¢ 9:3:4
2.1.3. Tac dong cong gop (tich Iiiy) hinh thanh 2 KH: 15:1
(A-B- = A-bb = aaB-) # aabb
Téng quat n cip gen tac dong cong gdp => ti 16 KH theo hé sé mbi sé hang trong khai trién cua
nhi thirc Newton (A+a)".
=> Tuong tac bd trg kém theo xuat hién tinh trang mai
Tuong tac 4t ché ngan can tac dung cua cac gen khong alen.
Tuong tac cong gdp mdi gen gop phan nhu nhau vao su phat trién.

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

Vidu: O ngwa swcé mdt ciia 2 gen trgi A va B cung kiéu gen qui dinh 1ong xdm, gen A ¢6 kha
nang dinh chi hoat dong cua gen B nén gen B cho long mau den khi khong ditng cung voi gen A
trong kiéu gen. Ngwa mang 2 cdp gen dong hop lan cho kiéu hinh 16ng hung. Cdc gen phén li djc
lap trong qud trinh di truyén. Tinh trang mau 16ng ngwa la két qua ciia hién twong nao?

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

Theo d& gen A c6 kha ning dinh chi hoat dong ctia gen B, gen B chi biéu hén kiéu hinh khi
khong dimg cting v6i gen A trong cung 1 kiéu gen.
Hay noi cach khac 1a gen A at ché hoat dong cua gen troi B
Suy ra, Tinh trang mau 16ng ngwa 1a két qua cta hién tugng twong tac at ché
=> chon dap an: C

+ Cho biét kiéu gen (kiéu hinh) ctia b me tim ti 1¢ phan li vé kiéu gen va kiéu hinh & doi con.
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Vi dul: Lai hai dong bi thuan ching qud tron dwoc Fi toan qud det; F> gom 271 qua det : 179 qua
tron : 28 qua dai. Sw di truyén hinh dang qua tudn theo quy ludt di truyén nao?
A. Tuong tac at ché B. Tuong tac cong gop
C. Trdi 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
~ 9 qua det: 6 qua tron : 1 qua dai
=P Quy ludt di truyén chi phdi 1a: Twong tac bo tro
=> Chon dap an D
Chii y: D6i véi cac bai toan dang nay, ta coi s6 nhoé nhat nhu 1 don vi, rdi chia céc sé 16n
hon v6i nd

Vi du2: Cho lai hai dong vet thudn ching 1éng vang véi 1ong xanh, dwoc Fi toan mau hoa thién 1y
(xanh-vang).F> gom 9/16 mau thién ly : 3/16 long vang : 3/16 léng xanh : 1/16 léng trang. Tinh
trang nay di truyén theo quy lugt:
A. Phan li doc lap C.Tr¢i khong hoan toan
B. Tuong tac gen D. Lién két gen
Giai:
Ti 1¢ phan tinh vé KH & thé hé F» 1a: 9:3:3:1
Ma day 1a két qua ctia phép lai ctia hai c4 thé vé mot cap tinh trang twong phan .
Nén suy ra tinh trang nay di truyén theo quy luat trong tac gen
=P Chon dap an B

2.3.Dang toan nghich: Thuong dua vao két qua phan tinh & thé hé lai dé suy ra sb kiéu t6 hop giao
tr va sb loai bd me => sb cip gen tuong tac.

Sau khi xac dinh dugc s6 cap gen tuong téc, déng thoi xac dinh duoc kiéu gen cua bd me va
suy ra so do lai co thé c6 cua phép lai d6 dé thay ti 16 KG thudc dang nao, d6i chiéu véi kiéu hinh
ctia dé bai dé dy doan kiéu twong tac.

Thuong thi tong ti 16 chan & thé hé con bao gio ciing 1a mot sé chin bai no la tich cia mot s6
chan voi mot 86 nguyén duong khac khi thuc hién phép nhan xac sut trong quan thé. Tir d6, suy ra
s6 loai giao tir cia bb me.

+Khi lai F1 x Fitao 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 tir)

+ Khi lai F; véi cé thé khéac tao ra F ¢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, mot bén P cho 2 loai giao tu)

+ Khi lai phéan tich F; tao ra F> c6 4 kiéu to hop nhu: 3:1; 1:2:1; 1:1:1:1.

(4 =4*1 => mot bén P cho 4 loai giao tir, mot bén P cho 1 loai giao tr)

Vidu 1: Khi lai cdy hoa do thu(jn‘chz}ng Véi cdy hoa trdng thuan ching, Fi thu duoc 100% hoa do.
Cho lai F1 voi cdy hoa trang thuan chung o trén, F> thu duoc 3 hoa trang : 1 hoa do. Sy di truyén
tinh trang trén tuan theo quy ludt nao?

Giai:
Pt/c, Fi thu dugc 100% hoa d6 => tinh trang hoa do trgi hoan toan so véi hoa tréng ( theo DL
ddng tinh cia Menden).
Ma tinh trang hoa tréng 1a tinh trang do gen lan quy dinh nén hoa trang chi cho 1 loai giao tir.
Trong khi d6 Fo= 3+1= 4 kiéu to hop, vay con lai Fi phai cho 4 loai giao tir => F; di hop 2 cap gen
(AaBDb), luc d6 KG cua hoa tring thuan ching 13 aabb, kiéu gen cua cdy hoa d6 thuan chung la
AABB.

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

Ma két qua kiéu hinh cua dé bai 1a 3 hoa trang: 1hoa d6. Ta da xac 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 trang.

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

Vidu 2: O ddu thom, su ¢é mat cia 2 gen troi A, B trong cung kiéu gen qui dinh mau hoa do, cac 16
hop gen khdc chi co 1 trong 2 loai gen troi trén, cing nhu kiéu gen dong hop lan sé cho kiéu hinh
hoa mau trang Cho biét cic gen phdn li ddc ldp trong qud trinh di truyén. lai 2 giong dau hoa
trang thuan ching, Fi thu dwoc toan hoa mau do. Cho F'1 giao phdn véi hoa trdng thu dwoc F> phén
tinh theo ti 1é 37.5% do: 62,5% trdng. Kiéu gen hoa trang dem lai véi F; la:

A. Aabb hoac aaBb B. Aabb hoac AaBB
C. aaBb hoiac AABb D. AaBB hoiac AABb

Giai:

F> phén tinh ¢6 ti 1&: 37.5% do: 62,5% tring
= 3do 5trang—8toh0p 4 giao tir x 2 giao tu.
Theo gia thuyét thi nhiing cay hoa trang 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 1a thoa mén, dé khi lai v6i cay Fi cho ra 8 t6 hop.
Do d6 cay dem lai s& cho 2 loai giao tir. nén cay dem lai v6i F s& c6 kiéu gen 1a: Aabb hoic
aaBb.
=> Chon dap an A

Vidu3: Lai2 dong bi thuan chung qua tron, thu dwoc F; toan qua det; cho F tu thu phci'n F> thu
duge 271 qua det : 179 qua tron : 28 qua dai. Kiéu gen ciia bo me la:
A. Aabb x aaBB C. AaBb x AaBb
B. AaBB x Aabb D. AABB x aabb
Gidi:
Xeét F2 6271 qua det : 179 qua tron : 28 qua dai
=9quadet :6quatron : 1 quadai
=>F, ¢6 9+6+1 = 16 t6 hop = 4 giao tir * 4 giao tir
Suy ra F di hop 2 cdp gen : AaBb, co thé bd me thuan chung vé hai cip gen.
Quy udc: A-B- : qua det
A-bb va aaB-: qua tron
Aabb : qua dai
Vay kiéu gen bd me thuan chung 1a: Aabb x 2aBB
=> chon ddp an A
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Vi du 4: O Ngé, tinh trang kich thudc cia than do 3 cap alen (Ajai, Azaz Asas) quy dinh. Mbi gen
lan lam cho cdy cao thém 10cm, chiéu cao cdy thdp nhat 80cm. Néu F; dong loat xudt hién kiéu hinh
Ng6 cao 110cm. Kiéu gen ciia P la:

A. A1A1A2A2A3A3 X ajaiazazasas B.A1A1A2ACa3a3 X aja1a2a2A3A3
C. AjAiaa2A3A3 X aia1A2Azasza;s D.1 trong 4 truong hop ndi trén.
Giai:

Theo d¢ bai suy ra, cdy c6 chiéu cao thip nhét co kiéu gen 1a ddng hop troi A1A1A2A2A3A;.
Moi gen lin lam cdy cao thém 10cm
= 110 =280+10+10+10
Suy ra F; xudt hién 3 gen ln hay di hop tir vé& 3 cip gen AiajArarAsas
Bay gio, dua vao dit kién dé bai cho:
+ Phép lai: A1AT1A2A2A3A3 X ajaiaazxazas => AjaiAzaxAsas
+ Phép lai: A1A1A2Aza3a3 X ajaia2a2AzAs => AjaiAraxAszas
+ Phép lai: AjAi1a2a2A3A3 X ajaiAzAzazas => AjaiAraxAsas
=> chon dap &n dung la dap an D

2.4.Tém lai: Khi xét sy di truyén cua 1 tinh trang, diéu gitp chung ta nhan biét tinh trang d6 duoc di
truyén theo quy ludt trong tac ctia 2 gen khong alen 1a:

+ Tinh trang d6 dugc phan li KH & thé hé sau theo ti 16 9:3:3:1 hay bién ddi cua ti 16 nay.

+ Tinh trang d6 dugc phan li KH ¢ thé hé sau theo ti 1 3:3:1:1 hay bién ddi cua ti 16 nay.

+ Két qua lai phan tich xuat hién ti 16 KH 1:1:1:1 hay bién d6i cia ti 18 nay.

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

DANG 1 : NHAM NGHIEM KG DUA VAO KIEU HINH
Lai 2 tinh : S& xuat hién ti 1¢ ctia lai 1 tinh .
-3:1 ==>Kiéu gen cua 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 ciia 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 56 cap NST tuong dong mang gen => s6 loai giao tir = 2%
VD: AB/ab => x=1 ; 50 loai giao tir = 2!
- v6i a (a<x) sb cdp NST tuong dong chira cac gen dong hop=> s6 loai giao tir = 22
VD: Aa bd/bd ¢6 x=2 va a = 1=> 2 *!=2 loai giao tr
- Ty 1€ giao tir cia KG tich ty I¢ giao tir ttrng KG
VD:
% % C;—I}II C6 x=3 => s loai giao ta=23=8
Tylé: aB DE gh =% x 2 x %2 =12,5% hodac Ab De GH =2 x 0x 2= 0%
DANG 3: SO KIEU GEN VA KIEU HINH DOI CON= Ti{CH TUNG CAP RIENG RE
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B/ DI TRUYEN LIEN KET GEN KHONG HOAN TOAN (HOAN VI GEN)

1.Cach nhén dang :
-Cau tric ctia NST thay doi trong gidm phan .

-La qua trinh lai 2 hay nhiéu tinh , ti 1¢ phan tinh chung cta cac cap tinh trang khong phu hop voi
phép nhén xac suit

Nhung xuét hién ddy du cac loai kiéu hinh nhu phan li doc 1ap .

2.Cach gidi :

-Buoc 1 : Qui ude .

-Budre 2 : Xét ting cap tinh trang

-Budc 3 : Xét ca 2 cap tinh trang

-Buéic 4 : Xac dinh kiéu gen ciia c4 thé dem lai va tan sb hoan vi gen :

a)Lai phén tich :

-T4n s6 hoan vi gen bang tong % céac ca thé chiém ti 1& thap .

-Néu ¢ doi sau xuat hién kiéu hinh giéng bo me chiém ti 1¢ cao == > KG : AB/ab X ab/ab .
-Néu ¢ doi sau xuat hién kiéu hinh gidng bd me chiém ti 1¢ thap == > KG : Ab/aB X ab/ab .
b)Hodn vi gen xdy ra 1 bén :

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

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

(% ab)z = 9 kiéu hinh lan Néu % ab<25%=—=> Dﬁ}‘/ la giao tr hpén Vi .
+Tépséhoénv1gen:f%=2.%a_b
+Kicu gen : Ab/aB X Ab/aB .

-Néu % ab > 25 % == > Dy la giao tir lién két .
+Tan s0 hoan vi gen : % =100% - 2.% ab
+Kiéu gen : AB/ab X AB/ab.

d)Hoin vi gen xdy ra 2 bén nhung dé bai chi cho 1 kiéu hinh (1 trdi, 1 lin

Goi x 1a % cua giao tt Ab ==> %Ab = %aB = x% .
%AB = %ab = 50% - x% .
Taco x2 - 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: f% =2 .% ab
+Kiéu gen : AB/ab X AB/ab .
-Néu x >25% == > %Ab = %aB (Pay la giao tir lién két )
+Téan s6 hoan vi gen : £ % =100% - 2.%ab
+Kiéu gen : Ab/aB X Ab/aB .
- Bue 5 : Viét so dd lai .

o _ DANG27 ]
TINH SO LOAI VA THANH PHAN GEN GIAO TU

1)Céc gen lién két hoan toan:
a) Trén mot cap NST (mét nhom gen )
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% Cic ciip gen dong hop tir: => Mgt logi giao tit.
Vidu: Ab =>1 loai giao tir Ab.
~Ab
% Néu cé 1 ciip gen di hop tir tré 1én: => Hai logi giao ti ti I¢ twong dwong.
Vidu: ABd =>ABd = abd
—abd
b) Trén nhiéu cip NST ( nhiéu nhém gen ) néu mdi nhém gen déu cé toi thiéu 1 cip di
hop.

S6 loai giao tir = 2" v6i n 14 s6 nhom gen (s6 cap NST )

2)Cac gen lién két nhau khong hoan toan:

/7

% Mbi nhom gen phai chtra 2 cip gen di hop trd 1én méi phét sinh giao tir mang t6 hop gen
chéo ( giao tr hoan vi gen ) trong qua trinh giam phan.

%S4 loai giao tir : 22 = 4 loai ti 1€ khong bé“mg nhau.

> 2 loai giao tir binh thuong mang gen lién két, ti 1& mdi loai giao tir nay > 25%.

> 2 loai giao tir HVG mang t6 hop gen chéo nhau do 2 gen twong tng di chd, ti 16 mdi
loai giao tir nay < 25%.

‘ , , DANG 28 '
TAN SO TRAO POI CHEO VA KHOANG CACH TUONG POI
GIUA 2 GEN TREN MQT NST
1)TAn s6 trao dobi chéo — tin s6 hodn vi gen (P ):

% Tan sé trao déi chéo giiva 2 gen trén ciing NST béng tong ti I¢ 2 logi giao tir mang gen
hoan vi.
% Tan sél HVG < 25%. Trong truong hop dic biét, cic 1é bao sinh duc so khai déu xdy ra
trao doi chéo giong nhau => tan so HVG = 50%.
Ti 1& mdi loai giao tir lien két= 100% —f = 1—f
2 2

Ti 1¢ mdi loai giao tr HVG = f
2

2)Khoiing cich twong doi giira cdc gen trén cung 1 NST:
% Tan s6 HVG thé hién khoang cach twong d6i giita 2 gen : Hai gen cang xa nhau thi tan s
HVG cang l6n va nguoc lai.
% Dua vao tan s6 HVG => khoang cach giita cdc gen => vi tri twong dbi trong cac gen lién két.
Quy udc 1CM ( centimorgan ) = 1% HVG.
3)Trong phép lai phén tich:

Tan s HVG = S6 c4 thé hinh thanh do HVG  x 100%
Tong sO cé the nghién clru

HOAN VI GEN
1. dic diém:
- Céc gen cung nam trén 1 NST va néu di hop 2 cip gen s& cho 4 loai giao tir véi ti 1& khac nhau va
khac ti 18 9: 3: 3: 1. trong d6 2 giao ti lién két co ti 1¢ 16n va 2 giao tir hoan vi c6 ti 1¢ nho
- Tuy loai ma hoan vi xay ra theo giéi tinh duc ( buém tim) & gi6i cai ( rudi gidm) hay ca 2 gidi (ca
chua, nguoi)
2.Y nghia:
- Lam tang xuét hién bién di t6 hop
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- Nho ¢6 HVG ma céc gen ¢6 loi ¢6 dip cung t6 hop trén 1 NST qui dinh cac nhom tinh strang c6
loi
- Nho co HVG lam tang tinh da dang phong phu cia giao tir, hop tir, kg -> tang tinh da dang cho
loai va ¢ ¥ nghia quan trong trong qua trinh chon gidng va tién hod
3. Bai tap:
Tdn $6 hodn vi gen(f) : La ti 1é %cdc loai giao tir hodn vi tinh trén tong sé giao tir dwoc sinh ra
Va f < 50%

Y . T |
- ti'le giao tw hodn vi = 5

- ti lé giao tu lién két Z(%)

3.1: Qua trinh gidm phéan xay ra hoan vi gen gitra a va A voi £=40% va gitta D va d voi £=20%
Xac dinh s0 loai giao tir , thanh phan céc loai giao tur, ti 1€ cac loai giao tu trong cac truong hop sau:

a. A—;—>4giaotfr: 2giaotthviAB=ab=1/2=40%/2=20%

‘ 2 giao tir lién két Ab=aB = (1 —f) /2 =30%
b.AbiE—>4kleug1aotu’ 2 giao tir hvi AbE =aBe =f/2=40%/2=20%

’ 2 giao tir lién két ABe = abE = (1 —f)/2=30%
c. Aa %—»8 kiéugiaotﬁ:: giao tir hvi A bD = AbD =aBd=abD=1/4=20%/4=5%

giaotfrliénkétA@=Am=a@=ab_d=( 1-20% )/ 4 =20%

d. A_b&_) 16 giao tu: hV1capA—£ch02g1aotuHV AB =ab=20%

aB dE
2 giao tr LK: Ab=2aB =30%

hvi cdp % cho 2 giao tir HV : DE = de = 40%

2 giao tr LK: De =dE =10%
T6 hop c6 16 loai giao ta: AB DE = 20% . 40% = 8%
AB de =20% . 40% = 8%
ABdE =20%.10%=2%
Céc giao tur khac tinh tuong tu.
> Néu 2 cdp gen cing nam trén 1 cdp NST twong dong thi:

Vit lTx = % = 50%.Do dé tinh i I¢ giao tit lién két ta ldy 50% trir cho loai giao tir hodn vi va

2
nguoc lai., . . o
- Néu co nhiéu cap NST tuwong dong mang gen ta dung phép nhdn xdc xudt dé tinh ti l¢é giao tur
chung hodc ti I¢ tirng loqi giao tur.
3.2.X4ac dinh két qua cua phép lai: o
Cho A: qua tron, a: qua dai, B: hat duc , b: hat trong. Tan s6 hoan vi 1a 40%.
Phép lai : 48 X 4b
ab " ab
a. SO kiéu to hop giao tu: 4 x 2 = 8 giao tor
b. Loai giao tr A_IZ)) xuat hién ¢ F1 véi ti 1&: = (20% x%) +( % x 30% )=25%
a
3.3. Xéc dinh qui luat di truyén:
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Vidu I: : Cho lai giita laa cdy cao hat tron v6i cay thip hat dai thu dugc Fi dong loat cay cao hat
tron. Cho F; giao phéi v6i nhau thi F2 ¢6 4 kiéu hinh theo ti 1&: 592 cao, tron: 158 cao , dai: 163 thﬁp
, tron: 89 thép , dai.Biét mdi gen qui dinh 1 tinh trang

a. Tim qui luat di truyén

b. Xac dinh ti 1& phan li kiéu gen va kiéu hinh & f>.
Giai:

a. Fi dong tinh -> cao tron 1a troi so véi thap dai.va di hop 2 cap gen.

- Néu 2 tinh trang PLDL thi F> xuat hién 4 kiéu hinh véi ti 18 9:3:3:1 ( khac véi dé bai)

- Néu 2 tinh trang lién két gen thi F> xuét hién ti 1é kiéu hinh 3:1 hay 1:2:1 ( khac voi ti 1¢ dau bai

)

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

b. 1ap so dd lai P: & X ab

ab

Fi: ﬁ 100% cao tron
ab

Ma F » tinh trang cdy thdp dai la tinh trang ldn nén kiéu hinh “—Z = 9% = (30% giao tir duc ab x

a
30% giao tir cai ab)
> Tan s6 hoan vi ctia F1 = 100% - ( 30% x 2 ) = 40% -> giao tir hoan vi c6 ti 18 20% va giao tir lién
két 30%
1ap so d0 lai -> ti 1& phan li KH: 59% cao tron: 16% cao dai: 16% thap tron : 9% thap dai
Vi du 2: Cho P thuan chiing khac nhau 2 cdp gen F; xuét hién cdy chin sém qua trang.Cho F; ty thy
F» thu dugc 4 kiéu hinh v6i 4700 ciy. Trong d6 cdy chin mudn quéa xanh c6 375 cay.
a. Tim qui luat di truyén
b. Xac dinh kiéu hinh & F,
Giai:
a. P thuan chung , Fi dong tinh chin som qua tring -> chin sém qua trang 1a troi so véi chin
muon qua xanh. Va F 1 di hop 2 cdp gen.
- Néu 2 cip gen PLPL thi f> ¢6 tinh trang dong hop lan ( chin mudn qua xanh ti 1& 1/16 = 6,25%
hay néu lién két thi ti 18 1a 25%

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

> Di truyén theo qui luat hoan vi gen.

. "—Z= 1% = (10% giao tir duc ab x 10% giao tir c4i ab)
a
Giao tir ab = 10% < 25% do do ddy la giao tir hoan vi

Vay A lién két voi b va a lién két voi B

->KG cua

- Tan s6 HVG ving B_ f(donE)+f(kép): 42+4349+6 _ 10%
A A 1000

-Tﬁn Sé) HVG Vflng g :f(don g)"i‘f(kép): 140+145+9+6 :30
c c 1000

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.Cach nhin dang :

-Co su phan biét gidi tinh 1én tuc qua céc thé hé .

-Su phan tinh khac nhau ¢ 2 gioi .
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a)Gen trén NST X :
-C6 hién tuong di truyén chéo .
-Khong co alen tuong ung trén NST Y .
-Két qua ctia phép lai thuan va nghich khac nhau .
-Tinh trang 1dn thuong biéu hién & ca thé XY .
b)Gen trén NST Y :
-C6 hién tugng di truyén thang .
-Khong co alen tuong ung trén NST X .
-Tinh trang chi biéu hién & ca thé XY .
2.Cach giai :
-Buéde 1 :Qui ude gen .
-Budc 2 : Xét tung cap tinh trang .

3/1==>Kiéugen: XA X* X XAY.

1/1 ==>Kiéugen: XAX* X X*Y (tinh trang lin xut hién &2 gi6i)
X2X* X XAY (tinh trang lan xuat hién ¢ ca thé XY ).

-Budc 3 : Xét ca 2 cap tinh trang ¢ doi sau xuét hién ti 1é khac thuong .
-Buéc 4 : Xac dinh kiéu gen cua P hoac F; va tinh tan sb hoan vi gen .

- X4c dinh kiéu gen cua Q(P) dwa vao 3 (F1).

- X4c dinh kiéu gen cua J(P) dua vao @ (F1).

-Tan s6 hoan vi gen bang tong % clia cic ca thé chiém ti 18 thap .
-Buéie 5 : Viét so do lai .

BAI 17+18: MUC PHAN UNG-THUONG BIEN VA BAI TONG HOP

1.2. Duwa vao két qua phén ly Kiéu hinh trong phép lai phan tich:
Dua vao két qua ciia phép lai dé xac dinh ty 18 va loai giao tir sinh ra ctia cac c4 thé can tim.
+ Néu ti 16 KH 1:1 thi d6 1a su di truyén 1 tinh trang do 1 gen chi phdi
+ Néu ti 16 KH 3:1 thi duoc di truyén theo quy luat twong tac gen, trong tinh trang c6 2 kiéu
hinh. i
- Tuong tac bo trg 9:7
- Tuong tac at ché 13:3
- Tuong tac cong gop 15:1

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

+Tile¢ KH 1:1:1:1 1a sy di truyén tuong tac bo tro 1 tinh trang co 4 kiéu hinh 9:3:3:1 hodc la
lai 2 cd@p tinh trang tuan theo dinh luat phan ly dgc 1ap c6 ti 1€ ki€u hinh 1a 9:3:3:1.

2.Néu dé bai khong xac dinh ty 1¢ phan li Kiéu hinh ctia doi con ma chi cho biét 1 kiéu hinh
nao dé & con lai.

9 e N /4 1
+ Khi lai 1 cd@p tinh trang, ti 1€ 1 ki€u hinh dugc biét bang hoac l1a boi s6 cua 25% (hay Z ).
+ Khi lai 2 cdp tinh trang ma ti 1 1 kiéu hinh dugc biét bang hodc 1a bdi s6 ctia 6.25% (hay
% ), hay khi lai n cip tinh trang ma tir ti 16 cua KH da biét cho phép xac dinh duogc sb loai giao tir

ctia b6 (hodc me) co ti 1¢ bang nhau va bang 25% hodc 1a udc sd ciia 25%.
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==Pp Do la cac bai toan thudc dinh luat Menden.
Vi du: Cho lai 2 cdy ddu thudn ching khdc nhau 2 cdp tinh trang tuong phan, F thu dwoc toan
bé cdy than cao - hoa do. Cho F tap giao F> thu dwoc 16000 cdy trong do cé 9000 cdy than cao -
hoa dé. Hai cdp tinh trang trén bi chi phoi boi quy ludt di truyén.

A. Tuong tac at ché C.Tuong tac bd trg
B. Phan li doc 1ap D. Tuong tac cong gop
Giai:
, 9000 9 ,
Ti 1€ cay cao- @6 thu dugc 6the hé Fola ——— = —=56.25% la bdi s0 cua 6.25%
i - "2 16000 16 P '
=P D7 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 wng ciia co' thé lai:

Tuy vao s6 to hop ¢ doi con cua timg phép lai va tinh tri 13n hoan toan hay khong hoan toan
& thé h¢ lai.

+ Phép lai hai c4 thé di hop (thuong 1 cho F1 giao phéi véi nhau) cho sb té hop khong qué 4
thi thuong do 1 gen quy dinh; s6 t6 hop hon 4 nhung khong qué 16 thuong do 2 gen quy dinh.

* Vi dy Khi lai Fi di hop dwuoc F> phan ly ti 18 11: 2: 2: 1 (tdng c6 16 t6 hop) thi chéc chan
khong phai la 1 gen quy dinh.

+ Phép lai phén tich Fi: néu cho s6 t6 hop khong qua 4 nhung khong phai 1:1, liic nay lai do
2 gen quy dinh... 7 ) )

* Vi du Khi lai phan tich dugc 3 do: 1 xanh (4 t6 hgp) thi cling chac chan khong phai 1a 1
gen.

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

*Vi dy Khi lai hai c4 thé bét ki vé tinh trang A ma cho con t&i 8 t6 hop thi chic chan tinh
trang do 2 gen quy dinh, trong d6 1 c4 thé di hop ca 2 gen, 1 ca thé di hop 1 gen (thuong 13 di hop va
ddng hop 1an gen con lai)...

4. Gen nay c6 gay chét khong?

Dau hiéu cua kiéu nay 13 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 1& ddc biét VD 2:1 thi gin nhu c6 thé chéic chin 1a gen gy chét, va
thudng 1a gdy chét o trang thai dong hop troi.

5. Cac truong hop riéng:
+ Duya vao két qua phan li kiéu hinh ctia F1 lai v6i co thé khac. can chil ¥ nhiing ti 1& dac

biét sau day: 7:1; 4:3:1; 6:1:1; 5:3 déy 1a ti I¢ cua tinh trang nay sinh do tuong tac gen, tuy tung
truong hop cu the ma xac dinh chmh xac tinh trang dugc xét, di truyén theo quy luat di truyén nao.

+ Truong hqp dgng tI‘erdl_Ia vao dle,u k}¢n nhu: ’1 tinh trang dugc qui dinh boi 1 cdp gen c6 3
alen, I* = IB > [0, S0 kiéu gen t6i da 1a 6, sO kiéu hinh toi da 1a 4.

K TICH HOP XAC SUAT
I/ NOI DUNCj
Thi du mo dau
Thi du 1: Galactosemia la mot bénh di truyén 0 nguoi do mdt allele 1an trén NST thuong qui dinh.
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Mot cap vo chéng mudn sinh con nhung lo ngai vi ngudi vo c6 me bénh, nguoi chéng c6 cha bénh.
Ngoai ra khong cé truong hgp bénh ciia nhitg ngudi khac trong gia dinh cip vo chong nay.
Ban hay cho ho biét xac suat dé dtra con trai dau cua ho c6 bénh la bao nhiéu?

Thi du 2: Gia su ti I¢ gidi tinh 1a 1 : 1, hdy tinh xac suét dé 5 dua bé sinh ra tur cung mot cap bd me
gom:

a) Ba gai va hai trai

b) Xen ké gidi tinh, bé dau long 14 trai

c) Xen ké gidi tinh

d) Tat ca déu la gai

e) Tét ca déu c6 cling gi6i tinh

f) C6 it nhat 12 4 bé gai

g) Mot gai dau long va mot trai ut.

1/ Pinh nghia xic suat:
Xac suat (P) dé mot su kién xay ra la s6 1an xuét hién su kién d6 (a) trén téng s6 lan thu (n):
P=a/mn

¢+ Thi du:

P Thén cao x than thap

F1 100% thén cao
F2 787 than cao
277 than thap
Xac suat xuat hién cay than cao la:

787/(787 +277)=0.74

2/ Cac qui tic tinh xéc suit

2.1. Qui tic cOng xac suit

«  Khi hai su kién khong thé xay ra ddng thoi (hai sy kién xung khic), nghia 1a sy xuét hién
cua sy kién nay loai trur sy xuat hién cua su kién kia thi qui tac cong s& duoc dung dé tinh xéac
suét cta ca hai su kién:

P (AhoacB)=P (A)+P (B)
e Thidu:
Dau Ha Lan hat vang chi co thé c6 mot trong hai kiéu gen AA (ti 1€ 1/4) hoac Aa (ti 1€ 2/4).
Do d6 xac sudt (ti 18) cta kiéu hinh hat vang (kiéu gen AA hodc Aa) s& 14 1/4 + 2/4 = 3/4.

2.2. Qui tac nhin xac suat

« Khi hai s kién dgc 14p nhau, nghia la sy xuat hi¢n cia su kién nay khong phu thude vao su
xuat hién cua sy kién kia thi qui tac nhan s€ dugc dung dé tinh xac suat cua ca hai su kién:

P(AvaB)=P(A).P(B)
* Thidu:
O ngudi, bénh mi mau do - xanh lyc do gen 1an nam trén nhidm séc thé giGi tinh X qui dinh.
Khong c6 gen trén nhiém séc thé Y. BS, me XAX® x XAY, xac suét dé cap vo chéng nay
sinh con trai dau long bi bénh 1a bao nhiéu?
=> X4c sudt sinh con trai 1a 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 nhj thirc
29
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+ Khixac suét ctia moét sy kién X 1a p va xac suét cua sy kién Y la q thi trong n phép thir, xac
suat dé sy kién X xuat hién x 1an va sy kién Y xut hién y 1an s& tudn theo qui tic phan phi
nhi thirc:

P(X)=Cip (1-p)"

P(X)=Cl/p " (1-p)""

n !

trongdo nx =

x!'(n - x)!

nl=nn-1)(n-2)..1va0l=1
xX+ty=n=2y=n—x
va ptgq=1=2qg=1-p

Do do6 cong thure trén con co the viét la:

n!
—X| ' p*q”
Thi du 1 y

« O ngudi gen b gdy bénh bach tang so véi B qui dinh mau da binh thudng. Mot cip vo chong
kiéu gen déu di hop c6 5 dtra con.
Xac suét dé co hai con trai binh thuong, 2 con gai binh thuong va mot con trai bach tang 1a
bao nhiéu?
Phan tich
«  Xac suat sinh con trai hodc con gai déu = 1/2
«  Xac suat sinh con binh thudng = 3/4
«  X4c suét sinh con bénh bach tang = 1/4
Nhu vay theo qui tac nhan:
«  Xac suat sinh 1 con trai binh thudong = (1/2)(3/4) = 3/8
«  Xac suat sinh 1 con gai binh thudong = (1/2)(3/4) = 3/8
«  Xéc suit sinh 1 con trai bach tang= (1/2)(1/4)=1/8
«  Xac suit sinh 1 con gai bach tang = (1/2)(1/4)=1/8

51
~ 21 2111 0!

—30.(3/8)%(1/8)' = 0,074

(3/8)2(3/8)°(1/8)1(1/8)°

Thi du 2
«  Tinh x4c suat dé mot cip vo chong sinh 4 ngudi con:
1. gdbm mot trai, ba gai?
2. gdm mot trai, ba gai, nhung dau long 1 trai?
Phan tich
«  Céc kha ning co thé xay ra:
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T G G G = (1/2)(1/2)(1/2)(1/2) = (1/2)*
hoic G T G G = (1/2)(1/2)(1/2)(1/2) = (1/2)*
hoic G G T G = (1/2)(1/2)(1/2)(1/2) = (1/2)*
hoic G G G T=(1/2)12)1/2)1/2) = (1/2)}
P=(1/2)4+(12)4 + (12)4 + (1/2)4 =4 . (1/2)* =1/4
Nhan xét
Nhuw viy

1. Phdn phéi nhi thirc = qui tic nhdn + qui tic cong .
2. Phan phoi nhj thirc dwoc siv dung khi khong chu y dén thir tw cia cdc sy kién.
3. Qui tac nhdn dwoc ap dung trong truong hop coé luu y dén trat tu sap xép.

3/ Bai toan twong tac cong gop

P AABBDD  x aabbdd
Hat d6 tham Hat tréng
F1 AaBbDd (100% Hat do)
F1 ttp AaBbDd X AaBbDd
F2:
1 hat d6 tham:
6 hat @6 sam :
15 hat do :
20 hat do nhat :
15 hat hong :
6 hat hf”mg nhat :
1 hat trang:
Phén tich
« K&t qua phép lai tuan theo qui tic phan phdi nhi thire (T + L)n
trong do T = alen trdi
L =alen lan

n = téng s6 alen (ludn 13 bdi sé cua 2)
* Trongthidytrénn==6
« (T+L)6=1T6:6 TSL1:15T4L2:20 T3L3:
15T2L4:6 TILS: 1L6

Phan tich
« (6 thé x4c dinh hé sb ctia nhi thirc bang cach dung tam giac Pascal:
n=1 1
n=2 1 2 1
n=3 1 3 3 1
n=4 1 4 6 4 1
n=>5 1 5 10 10 5 1
n=6 1 6 15 2015 6 1

« (6 thé xac dinh nhanh hé sb cua nhi thirc béng cach tinh to hop.
n!

X

, x!(n— x)!
Trongdo x = s6 alen trdi (hodc lan) trong ki€u gen
n = tong so alen
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* Thi du: Bé tinh ti I¢ cua kiéu hinh ma trong kiéu gen c6 hai gen (alen) tri va 4 gen (alen)
lan:

! !
2 6! _4.x5x6_@=15

©216-2)! 2x4! 2
II/ THUC TIEN GIAI BAI TAP.

Bai tép 1: ( Bai I — SGK Sinh hoc 12 co ban - trang 66)

Bénh Phéninkéto ni¢u ¢ nguoi la do mot gen lan nam trén nhiém séc thé thuong quy dinh va di
truyén theo quy luat Menden. Mot ngudi dan 6ng c6 cd em gai bi bénh, léy mot ngudi vo cd nguoi
anh trai bi bénh. Cap vo ch6ng nay lo s¢ con minh sinh ra s€ bi bénh. Hay tinh xac suat dé cap vo
chdng nay sinh dira con dau 1ong bi bénh? Biét rang, ngoai ngudi anh chong va em v bi bénh ra, ca
bén vo va bén chong khong con ai khac bi bénh.

Phan tich: Do tuan theo dinh luat menden

Do chi c6 em chéng va anh vo bi bénh
= Ca 6ng ba gia chong va 6ng ba gia vo déu co kiéu gen: Aa ( A binh thudng > a bi
bénh)
= Ciap vo chong ndy c6 con bi bénh khi bd Aa va me Aa
= Xac suat dé bd c6 kiéu gen Aa = 2/3 va xéac suat dé me co kiéu gen Aa = 2/3 va xac
suat dé sinh con bi bénh 1a 1/4
Ap dung quy tic nhan xac suat: P=2/3x 2/3 x 1/4=1/9

1/ Tinh xéc suét dwe va cai trong nhiéu lan sinh
a. Tong qudt:
- Mdi 1an sinh 1a mot sy kién hoan toan doc 1ap, va c6 2 kha nang co thé xay ra: hodc duc hoac cai
v6i xac sudt bang nhau va = 1/2.
- Xéc suat xuat hién dyc, cai trong n 1an sinh 13 két qua cta sy to hop ngau nhién:
(B+9) (3+F)..(3+P) =(3+8)y

n lan
— S6 kha nang xdy ra trong n lan sinh = 2"
-Goisb Jlaa,s6 21ab —b=n-a
-S6tohopcuaa d vab Q 1akét qua cia Cy?

Luuy:vib=n—anén(C =Cs)

*TONG QUAT:
- X4c suat trong n lan sinh c6 dugca & vab @ 1a két qua cia Cy? /2"
Luuy: (Cs?/2"=Cy/ 2"

b. Bai todn
Mot cap vo ché)ng duy kién sinh 3 nguodi con va mudn ¢6 dugce 2 nguoi con trai va 1 ngudi con gai.
Kha nang thyc hién mong mudn d6 1a bao nhiéu?

Gidi
MB&i 1an sinh 13 mot sy kién hoan toan doc 1ap, va c6 2 kha nang co thé xay ra: hodc duc hoac cai véi
xéc suat bang nhau va = 1/2 do d6:
- S6 kha ning xay ra trong 3 1an sinh = 23
-Sétohopcia2 dval @ =Cs?
— Kha ning dé trong 3 1in sinh ho c¢6 dworc 2 trai va 1 gai = C32/23=31/2!1123=3/8
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2/ Xac dinh tan s6 xuat hién cac alen tri hoic lin trong truong hop nhiéu cip gen di hop
PLDL, ty thu
a. Tong quat:
GV can luu ¥ v6i HS 1a chi 4p dung ddi v6i truong hop cac cip gen PLDL va déu & trang thai di
hop
- Goi n 1a s cap gen di hop — sd alen trong mot KG = 2n
- S6 t6 hop gen =2" x 2" = 4"
- Goi s6 alen trdi ( hoic lan) 1a a
— So alen 1an (hodc troi) =2n—a
- Vi cac cip gen PLDL t6 hop ngiu nhién nén ta c6:

(T+L)(T+L)(T+L) =(T+Ly (Ki hiéu: T: tréi, L: Ign)
n lan
- Sé_ t6 hop gen o a alen troi ( hodc 1an ) = Czn®
*TONG QUAT:
Néu ¢ n cap gen di hop, PLBL, ty thy thi tin sé xuat hién t6 hop gen c6 a alen trdi ( hoic lin )
=Cu?/ 4"
b. Bai toan:

Chiéu cao ciy do 3 cip gen PLPL, tac dong cong gop quy dinh.Sy c6 mat mdi alen trdi trong to hop
gen 1am ting chiéu cao cdy 1én Scm. Cay thap nhat c6 chiéu cao = 150cm. Cho cay c6 3 cip gen di
hop tu thu. Xac dinh:
- T4n sb xuét hién to hop gen ¢o6 1 alen trdi, 4 alen troi.
- Kha ning c¢6 duoc mot cay c6 chiéu cao 165¢cm
Giai
* Tan sd xuat hién : t6 hop gen c6 1 alen troi = Caa? / 4" = Cs' / 4° = 6/64
t6 hop gen c6 4 alen troi = Cza? / 4" = Ce* / 4° = 15/64
- Cay c6 chiéu cao 165cm hon cay thdp nhat = 165cm — 150cm = 15cm
— c0 3 alen trdi ( 3.5cm = 15c¢m )
* Vay kha niing ¢6 dwoc mot ciy cé chiéu cao 165cm = Ce® / 43 = 20/64

3/ Xac dinh tong s6 KG, s6 KGPONG HOP, KGDI HQP trong truwong hop nhiéu cip gen
PLDPL, mbi gen c6 2 hoic nhiéu alen

a. Tong quat:

Dé xéc dinh téng s6 KG, s6 KGPH, KGDH trong truong hop nhiéu cip gen PLDL, mdi gen c6 2
hodc nhiéu alen, GV can phai cho HS thay rd:

* Véi moi gen:

Phan tich va ching minh s6 KGDH, s6 KGPH, s6 KG cua mdi gen, chi ra mdi quan hé gitta 3 yéu to
d6 véi nhau va véi s6 alen ciia mdi gen:

- S6 alen clia mdi gen c6 thé 16n hon hodc bang 2 nhung trong KG luén ¢6 mit chi 2 trong s cac
alen do.

- Néu goi s6 alen cia gen 1a r thi s6 KGDH = C,2=r(r - 1)/2

- S6 KGPH ludn bang s6 alen =r

-S6 KG =56 KGPH +s6 KGDH=r +r(r-1)2=r(r+1)/2

* Vi nhiéu gen:

Do céc gen PLPL nén két qua chung = tich cac két qua riéng

Vi vay GV nén goi y cho HS Iap bang sau:

| GEN | SOALEN/GEN | SOKIEUGEN | SOKGDPONGHGP | SOKGDIHQOP |
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I 2 3 2 1
11 3 6 3 3
111 4 10 4 6
n r r(r+1)/2 r r(r-1)/2

( Luu y: thay vi tinh r( r + 1)/2, ¢6 thé tinh nhanh 1+ 2+ 3 +... +r)
b. Bai toan:
Gen I va II lan luot ¢6 2, 3 alen. Cac gen PLDL. Xac dinh trong quﬁn thé:
- C6 bao nhiéu KG?
- C6 bao nhiéu KG dong hop vé tat ca cac gen?
- C6 bao nhiéu KG di hop vé tat ca cac gen?
- C6 bao nhiéu KG di hop vé mot cip gen?
- C6 bao nhiéu KG it nhat c6 mot cap gen di hop?
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:
* S0 KG trong quin thé = ri(ri+1)/2 . ra(r2+1)/2 =2(2+1)/2 . 3(3+1)/2 =3.6 =18
* §6 KG dong hop vé tit ca cic gen trong quan thé = ri.r2=23=6
* $6 KG di hop vé tit ca cac gen trong quan thé = ri(ri-1)/2 . r2(r2-1)2 =13 =3
* 86 KG di hop vé mjt cip gen:
Ki hiéu : P: déng hop ; d: di hop
O gen I co: 2P+ 1d)
O gen Il c6: 3D + 3d)
— Pdi v6i ca 2 gen 1a két qua khai trién cua : (2D + 1d)(3D + 3d)
=2.3PP + 1.3dd+ 2.3Pd + 1.3Dd
- Vay s0 KG di hop vé mdt cip gen=2.3+13=9
* 86 KG di hop vé it nhat mjt cip gen:
S6 KG di hop vé it nhat mot cip gen dong nghia véi viée tinh tit ca cac truong hop trong KG ¢o
chira cap di hop, tirc 1a bang s6 KG — s6 KG dong hop vé tat ca cac gen ( thay vi phai tinh 1.3dd+
2.3bd + 1.3Dd )
-Vay s6 KG trong d6 it nhat c6 mot cap di hop = s6 KG — s6 KG dong hop =18 — 6 =
12

6/ Mot sb bai tip mé rong ' 7
Tur nhiing kién thirc to hop va xac suat co ban da phan tich ¢ trén, GV ¢6 thé giup cac em van dung
linh hoat dé giai nhiing bai tap c6 phan phuec tap, triru tugng hon. Sau day la mot vai vi du:

6.1) Bai tip 1

Co 5 qua tring sdp no.

Nhimng kha ning nao vé giéi tinh c6 thé xay ra? Tinh x4c suat mdi trudng hop?

Gidi:

* Nhirng kha nang vé gioi tinh c6 thé Xdy ra va xac suat moi truwong hop:

Goi a 1a x4c sudt nd ra con trong, b 13 x4c sudt né ra con mai : tacoa=b=1/2

51an no 1a két qua cua (a+ b)> = Cs%a5 b + Cs' a* b! + Cs?a3 b + Cs3a? b + Cs* a! b* +Cs3a% b’
=a’ +5a*b! +10a3 b? + 10a% b* + 5al b* + b’
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Vay c6 6 khd ning xdy ra véi xdc sudt nhw sau :
- 5 tréng =a’ =1/25 =1/32
- 4 trong + 1 mai = 5a*b! =5.1/2° =5/32
-3 tréng + 2 mai =102’ b2 =10.1/2° =10/32
-2 trong + 3 mai = 10a® b =10.1/25 =10/32
- 1 trong + 4 mai =5al b* =5.1/2° =5/32
- 5 mai =b’ =1/2°5 =1/32

6.2) Bai tip 2
Bénh méau kho dong & ngudi do dot bién gen lan nam trén NST gidi tinh X,alen trdi twong ing quy
dinh nguoi binh thuong. Mot gia dinh c6 ngudi chong binh thuong con ngudi vo mang gen di hop
vé tinh trang trén. Ho c¢6 dy dinh sinh 2 nguoi con.
a/ Nhitng kha ning nio co thé xay ra? Tinh x4c suat mdi truong hop?
b/ Xac sut dé co duogc it nhat 1 ngudi con khong bi bénh 1a bao nhiéu?
Giai
Ta c6é SDL
P: XAY x XAX?
Fi: IXAY, 1X%Y, IXAXA | 1XAX?
Trudng hop ndy c6 lién quan dén gidi tinh, sy kién c6 nhiéu kha ning va xac suit cac kha ning 1a
khong nhu nhau. Nhat thiét phai dit a, b, c... cho mdi kha ning.
Tir két qua lai ta c6 xéc suét sinh con nhu sau:
- Goi a 1a x4c suét sinh con trai binh thuong : a = 1/4
- Goi b 12 x4c suét sinh con trai bi bénh : b=1/4
- Goi ¢ 1a x4c sudt sinh con gi binh thuong : ¢ = 1/4 + 1/4=1/2
a/ Cac kha niing c6 thé xay ra va xac suit méi trwdong hop:
Hai 1an sinh 1a két qua cua (a + b + ¢)?=a? + b? + ¢? + 2ab + 2bc + 2ca.
Viy cé 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¢2 =12y =1/4
- 1 trai binh thuong + 1 trai bénh =2ab =2.1/4.1/4 =1/8

- 1 trai bénh + 1 géi binh thuong =2bc=2.1/4.1/2 =1/4

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

b/ Xac suit dé cé it nhat 1 ngwoi con khong bi bénh :

Trong cac trudng hop xét & ciu a, duy nhéat c6 mot trudng hop ca 2 ngudi con déu mic bénh

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

Viy xdc suit dé cé it nhit 1 nguwoi con khéng bi bénh=1—-1/16 = 15/16.

6.3) Bai tap 3

O dau Ha lan, tinh trang hat mau vang trdi hoan toan so voi tinh trang hat mau xanh.Tinh trang do
mdt gen quy dinh ndm trén NST thudng. Cho 5 cdy tu thy va sau khi thu hoach 1iy ngiu nhién mdi
cay mot hat dem gieo dugc céc cay F; . Xac dinh:

a/ Xac suat dé & Fica 5 cay déu cho toan hat xanh?

b/ Xéac suat dé & Fi co it nhat 1 cay co thé cho duoc hat vang?

Giai

a/ Xac suit dé ¢ Fica 5 cay déu cho toan hat xanh:
Ta co SDL

P: Aa x Aa

Fi: 1AA, 2Aa, laa
KH: 3/4 vang : 1/4 xanh o )
Neéu lay ngau nhién moi cay 1 hat thi xac suat moi hat lay ra: 3/4 1a hat vang , 1/4 1a hat xanh .
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Day 1a truong hop cac kha ning ¢ xac suat khong nhu nhau.
- Goi a 1a x4c sudt hat duoc léy la mau vang : a=3/4
- Goi b 1a x4c suat hat duogc léy la mau xanh : b=1/4
Xéc suét 5 hat 1y ra 1a két qua cta (a + b)® =25 +5a*b' +10a° b2 + 1022 b3 + 5a! b* + b
— C6 6 kha nang xdy ra, trong d6 5 hat déu xanh = b5 = (1/4)°.
Dé ca 5 cay Fi déu cho toan hat xanh tirc ca 5 hat ly ra déu 1a hat xanh (aa)
Vay xdc sudtdé 6 Frca s cdy déu cho toan hat xanh = (1/4)°
b/ Xac suat dé ¢ Fy cé it nhat 1 cdy cé thé cho dwoc hat vang:
F1 it nhit c6 1 cAy cho dugc hat vang dong nghia vdi trir truong hop 5 hat ldy ra déu xanh (aa)
Viy xdc suit dé ¢ Fi cé it nhit I cdy cé thé cho dwoc hat vang =1 — (1/4)5.
Vi dy 2: phép lai AaBbccDdee x AabbeeDdEe sé sinh ra kiéu gen aabbecddee chiém ti 1é bao nhiéu
2(Véi 5 cap gen nam trén 5 cdp NST khéc nhau, cdc tinh trang déu tréi hoan toan.)

Giai:
O truong hop nay ta xét 5 phép lai doc 1ap nhau:
Aax Aa —>§A-+ laa
4 4

Bbxbb —» - B-+ L bb
2 2
ccxee —p lce

Dd x Dd —»%D-+ %dd

1 1
Eexee—p E-+ —ece
2 2

Vay kiéu gen aabbcceddee sinh ra ¢ doi con chiém ti 18 1a:
1 1 I 1 1
- X=—X1lx=-—x=-=—
4 2 4 2 64

Vidu 3: Cho lai 2 cd thé AaBbCe, véi 3 cdp gen nam trén 3 cdp NST khdc nhau, cdc tinh trang déu
troi hoan toan.

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

AL B> c.2t D.32
64 64 64 64
b. Ti 1¢ kiéu di truyén cd thé di hop 1 cap gen, 2 cap con lai d‘éng hop:
L B.> c.2 p.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 — LBB+ 2Bb+ Lbb
4 4 4

Ccx Cc —»lCCJr chJr lcc
4 4 4
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a. Cathé di hop 2 cdp gen, cap gen con lai dong hop 1a : AaBbCC; AaBbcc; AaBBCc; AabbCc;
AABbCc; aaBbCc
Ma ti 18 cua timg kiéu gen 1a : %x 2 X 1_4
i 4 4 4 64
Tuong tu cl}o cac kiép hinh qbn lai ‘
Vay ti 1€ kiéu di truyén ca thé di hop 2 cap gen, cdp gen con lai dong hop la:
(2xz —)x6 4 < 6= 24
4 4 64 64

——] Chon dap an C

b. Cathé dihop 1 cip gen, 2 cip con lai dong hop la: AaBBCC; AabbCC; Aabbcc; AaBBcc;
AABbCC; AABbcc; aaBbCC; aaBbcc; AABBCc; AAbbCc; aaBBCc; aabbCc
Ma ti 18 cua tirng kiéu gen 1a: 2 X 1 X 1_2
) 4 4 4 64
Tuong tu cho cac ki€u hinh con lai .
Vay ti 1€ kiéu di truyén ca thé di hop 1 cdp gen, 2 cdp con lai dong hop la:
(2 X L] X l)xl2=i 12—&
4 4 4 64 64

sl Chon dép an C

Ti 1& phan li kiéu hinh = Tich cc ti 1é kiéu hinh riéng 1é ctia mdi cap gen.
Dang 1: Bién di khong lién tuc
* Kién thirc co' ban can nhé:
- Laloai thuong bién vé mat sb lugng nhu: s6 con duoc sinh ra trong mot Ira ¢ lon, ga. ..
- Bé thudng yéu cau vé dudng biéu dién vé tinh trang duoc nghién ctru, tinh tri s6 trung binh, do
1€ch trung binh.
- Dua vao bang bién thién ta ghi cac gia tri cua bién s6 v (sy thay bién vé nang suat) & truc
hoanh; ghi gia tri cua tan sd p (s ca thé co cing ning suit) ¢ truc tung. Sau dé ndi cac diém lai
s€ dugc mot duong biéu dién.
- Tri 6 trung binh (m): dugc xem nhu ning suat trung binh ciia mot giéng.

W v + ..
M=3 W _nA TP TVl
r r 1 ?2 r 1 r
Bién s6 nao cang gan tri so trung binh s& c6 tan so cang cao va nguoc lai.
- B4 1éch chuan (S): dugc tinh theo bi€u thuc:

2
S+ Z{v_—”:]'p (ding Ihi n < 30)
o

2
S=+ L-mp (ding khi 1= 30)

H
- D6 1éch chuan cang 16n thi mirc phan tng cua tinh trang cang rong.
Bai 1. Khi nghién ctru vé kha ning sinh san cia mot 10i lon gdm 88 con lon nai, ngudi 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
v: s0 lon con de trong mot lra (1a blen so)
p: s6 lon néi co cung nang suat (14 tan sd).
a. V&dd thi biéu dién kha nang sinh san cua noi lgn trén.
b. Tinh tri s6 trung binh vé s6 lugng lon con dugc dé trong mot Iua.
c. Tinh dg 1éch trung binh vé s6 lon con trén mot lira dé ctia noi lon trén.
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Bai gigi
a. VE&ao thi:

"y
25

20
15 f===-~

10

L A

0 56 7 8 61011121314 15
b. Tinh tri s6 trung binh:

- Tong s6 lon con ctia ca 88 con lon nai:
Yvp=5+18+42+80+ 1354250+ 132+ 96 + 65 + 28 + 15 = 866.
- Vay tri s6 trung binh vé s6 lon con dugc sinh ra trong mat lura dé:

m = (866/88) [19,8.
c. bg 1éch trung binh: Ap dung biéu thic:

|- f32592_+ o

Dang 2: Bién di lién tuc
- La loai thuong bién vé mat chét lugng nhu ti 1€ bo trong mat lit stra; lugng vitamin A cé trong ndi
nhil ctia ngd; luong vitamin C trong cam, quyt...
- Mudn vé d6 thi, ta biéu dién cac bién sd thanh cot hinh chit nhét va chon diém gitra.
- Khi tinh chi s trung binh ta chon gia tri gitra bién s6 cia mot khoang, sau d6 4p dung cong thirc

tinh m nhu binh thuong.
Bai 2. i )
Khi khao sat ve ti I¢ bo trong sira cua 28 con bo cai, nguoi ta 1ap dugc 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 I¢ % bo trong sira.
p: s0 bo cai cho ti 1€ % bo trong sira giong nhau.
Hay v€ do thi biéu dién ve ti I¢ % bo trong sira cia giong bo trén.

Bai guu
D6 thi biéu dién vé ti 1¢ % bo trong sita ctia giong bo noi trén nhur sau:
*f‘ —
ry
6t 1] \
| S
54 i .
e | i
:S 4 '-r— i
& 31 na
I
24 4
[T :

A5 E LT R AN-A0 4 42 43 -

tiiii tri edda fink trang
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Chuong 6 Di truyén hoc ngudi
Bai 1 tom tat li thuyét
Tém tit li thuyét
o Pha hé 1a so dd biéu thi sy di truyén mdt tinh trang nao doé qua cac thé hé cua mot gia dinh

hay mgt dong ho.
+ Nghién clru di truyén pha hé &itp con nguoi biét dugc:
+ Tinh chét troi, lin cla tinh trang can quan tam.
+ Gen quy dinh tinh trang nam trén NST thudng hodc NST giéi tinh.
+ X4c dinh kiéu gen céc c4 thé trong pha hé.
+ Dy doan kha ning xuét hién tinh trang & cac thé hé con, chau.
 Nghién ciu tré dong sinh gitip con nguoi phat hién nhu’ng tinh trang ndo cua loai nguoi duge
quyet dinh chi yéu boi kiéu gen hogc chi yéu boi moi truong song.
Nghién ctru té bao gitp con ngudi biét truée kha nang phat trién binh thuong hay bat thuong cua
thai nhi bang cach quan sat bd NST té bao bach cau. Tir d6 can thiép theo hudng c6 loi.

BAI20+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 Trang  Téng

Kidugen AA Aa aa
Sé hI’O'Ilg NAA NAa Naa N

Tan s KG D:% H:% R:% 1
N N N

1. Duya vao tan so kiéu gen:

f(A)=p=D+%H
fla) =g=R+%2H
2N ,, + N ,,

2. Dua vao sb lugng ca thé: By 2 N
q _ 2 N aa + N A a
2 N

DANG 2: QUAN THE TU PHOI

Xét quan thé khoi dau

THI1: 100% Aa: qua n thé h¢ ty 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]
Luew y: Qua n thé hé tw thu tan sé KG dong hop ting, di hop giam, tan sé alen khong déi
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Heé s6 ni phéi (inbreeding coefficient )
hé s6 néi phoi (F). 1a xac xuat ma hai allele tai mot locus trong mot ca thé 1 gidng nhau vé ngudn
gbc (cac allele duogc coi 1a gidng nhau vé ngudn goc khi hai allele d6 trong mot co thé ludng boi bat
ngudn tir mot allele cu thé cua to tién).
Tinh chdt ciia hé sé ngi phéi (F):

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

+ Trong mot quan thé ngau phdi co kich thudc 16n, F dugc coi 1a gan bang 0, boi vi bat ky su noi
ph01 nao ciing c6 thé xay ra giira cic c4 thé ho hang rit xa va vi vay s& c6 tac dung nho 1én hé sb noi
phéi .

Gia sir rang quan thé gom ba kiéu gene AA, Aa va aa duoc phan tach thanh mét ty 18 ndi phdi (F) va
mot ty 18 ngau phéi (1 - F). Trong quan thé ndi phdi, tan sb ciia AA, Aa, va aa tuong ing lap , 0, va
q. Pay 1a ty 1& ciia cac dong duogc ky vong dbi voi mdi kiéu gene, néu nhu sy tu thu tinh hoan toan
dién ra lién tyc. Bang cach cong cac ty 1& ndi phdi va ngiu phdi voi nhau va st dung mébi quan hé q
= 1 —p, lic d6 tan s6 cac kiéu gene tro thanh nhu sau (xem bang 1):

P =p’+Fpq
H=2pq—-2Fpq
Q=q’+Fpq

Trong mdi phuong trinh trén, sO hang dau 1a ty 16 H-W cua cac kiéu gene va sé hang sau 1a d6 léch
so voi tri 86 do. Luu y rang cac ca thé déng hop, vidu AA, c6 thé hoic 13 do hai allele giéng nhau vé
ngudn goc nghia 14 bat nguon tu cung mot allele t6 tién (sb hang Fpq) hodc la do hai allele gidng
nhau vé loai sinh ra qua ngau phdi (s6 hang p?). D6 16n cta hé s ndi phdi phan anh do 1éch cua cac
kiéu gene so voi cac ty 1€ H-W; nghia la, lac F = 0 thi cac hop tur dat ty 16 H-W, va khi F> 0 do co
nodi phdi, thi Xay ra sy giam thiéu cac thé di hop va doi thira cac thé dong hop.

Bang 1 Tan s ciia cac kiéu gene khac nhau khi trong quan thé x4y ra ca nfi ph01 14n ngiu

héi
Kiéu gene  Noi phdi (F) Ngau phdi (1 — F) Téng
AA Fp (1-F)p? Fp+ (1 -F)p*=p”+Fpq
Aa - (1-F)2pq 1-F)2pq =2pq-—2Fpq
aa Fq (1 -Fg? Fq+ (1 -F)g>=q>+ Fpq
F 1-F 1 1

Tinh todan hé so noi phoi

H=2pq—2Fpq = (1 - F)2pq
1 -F=H/2pq
Suy ra F=1-(H/2pq)
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(F) laty s6 gitra muc di hop tir quan sat duoc (H) va muc di hop tr ky vong (2pq). Truong hop co
ndi ph01 H nho hon 2pq, vi vay F > 0. Néu nhu khong ¢ thé di hop nao ca (H = 0), thi hé s6 ndi
phdi bang 1.

Nhiéu loai thuc vét c6 hé théng giao phéi bao g6m ca tu thy phém va giao phén tu do véi cac ca thé
khéc. Néu nhu ty 1€ tu thu phan cao, thi hau nhu tat ca cac ca the trong quan thé 1a cac the dong hop.

Vi du, mot quan thé thuc vat gdm ba kiéu gene AA, Aa va aa véi cac tan s tuong img 1a P = 0,70, H
= 0,04 va Q = 0,26. Ta c6 thé udc tinh hé s6 nd1 phdi nhu sau :

Truée tién, tinh duoc 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—(0,04/2x 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 mét s rat
nho 1a tap giao.

Phuong phap thir hai dé thu nhan hé s6 ndi phdi cho doi con 1a tir mot pha hé trong d6 c6 xay
ra sy giao phoz can huyet (consanguineous matlng) Trong truong hop nay ta sir dung mot pha hé dé
tinh xéc xut ctia cac to hop chira cac allele gibng nhau vé ngudn goc ¢ doi con. Vi dy, ta hay tinh hé
s6 ndi phdi cho mot doi con cua hai anh chi em ban dong huyét (half-sibs), tirc cac ca thé sinh ra tir
cung mot bd (hodc meg). Hinh la cho pha hé vé kiéu giao phéi nay, trong do X va Y 1a hai anh em c6
cung me nhung khéac cha. Nguoi me ciia X va Y dugce biéu thi 1a 6 tién chung (CA = common
ancestor). Con hai ngudi cha khong gop phan vao hé sb ndi phéi duoc biéu dién bang cac hinh
vuong tring. O hinh 1b, ciing mot pha hé nhu thé nhung biéu dién theo mot cach khéc, bo qua cac ky
hi¢u cha me con cac dau qua tram biéu thi cho tat ca cAc cé thé, vi gidi tinh khong quan trong trong
viéc xac dinh hé s6 ndi phdi ¢ ddy. Cac miii tén trén hinh v& chi hudng truyén tir bé me dén con cai.

Ei@éﬂ b

X

() (2] (b) z

Hinh 1 Pha h¢ minh hoa sy két hon giira hai anh em ban dong huyét, X va Y. (a) voi tit ca cac
ca thé; (b) khong cé bo. O diy CA = to tién chung, va dwong ké déi chi su giao phoi cin huyét.

Gia s ngudi me (CA) c6 kiéu gene 1a Aa. Bé tinh hé sO ndi ph01 ta can phai biét xac suat ma dua
chau cuia ba, Z, ¢ kiéu gene AA hoic aa, 1a gidng nhau vé nguon gbc ddi voi mot trong hai allele
ctia ba. Trudce tién ta xét Z 1a AA, chi co thé xdy ra néu nhu mdi bén X va Y déu dong gop vao Z
mdt giao tir chira A. Xéc suét ctia allele A trong X 13 x4c suat ma mot allele A dén tir CA, hay %. Vi
xéc suit truyén dat allele A tir X sang Z ciing 1a ', nén xéc suat két hop ctia hai sy kién nay 1a % x ¥
= 1, (qui tdc nhan xac suit). Tuong tu, xac suat dé Z nhan duoc allele A tir Y 13 %. Vi vay xac sut
ciia mot dira con AA nhén dugc allele A tur mdi bén X va Y 14 ¥ x ¥ = 1/16 hay 0,0625. Bang
phuong phép nay ta tinh duge xac sut ciia mot dira con c6 kleu gene aa 1a 1/16. Nhu vdy xé4c suat
toan bd céac to hop c6 chira cac allele gidng nhau vé ngudn géc & Z luc d6 1a 1/16 + 1/16 = 1/8 hay
0,125 (qui tic cong xac sudt ).
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Pé don gian, trong tinh toan hé s6 ndi phdi tir mot pha hé nguoi ta da dé xuat mét phuong phap goi
1a k¥ thuat dém chudi (chain- countlng technique). Mot chudi ddi véi mot t6 tién chung cho trudc bat
dau v6i mot bd me cia ca thé ndi phdi, nguoc tr¢ 1én pha hé cho dén t6 tién chung, va tro lai vdi bd
me d6. Vi du, tir hinh 12.1 ta 1ap duoc chudi don gian X-CA-Y. S6 ca thé trong chudi (n) duoc dung
dé tinh hé s6 noi phoi trong cong thirc sau day: F = (1/2)" Vi vi du trén, h¢ s6 noi phdi 1a (1/2)3 =
0,125.

ﬁi h?'p y quan sat thue téffli hop tir tinh theo Iy thuyét X (1 'F)
S 'bieu dién tan s6 KG, F=1 ngi phoi hoan toan ) ‘ )
DANG 4: NGAU PHOI (TRANG THAI CAN BANG CUA QUAN THE)

CHUNG MINH QUAN THE CAN BANG

1 Xét 1 gen trong co hai alen (4, a):
+ Goi P (A): tan so tuong ddi cia alen A.
q (a): Tan sb twong ddi cua alen a.
+ Sy t6 hop cua hai alen c6 tin sb twong ddi trén hinh thanh quan thé c6 ciu tric di truyén nhu sau?

- + | P(A) q(a)
G | oG | o
T = cau trae di truyén cia quan the
Fsau PG | p?(AA) [pg(Aa) | p2(AA)+ 2pq(Aa)+ ¢ (aa) =1
q(a) pq(Aa) | pf (aa)

Do vay: p (A) =p? +pq; gla) =p? +pq.

+ Trang thdi cAn bang cta quan thé biéu hién qua tuong quan:
2
s [J&]

- Ddi v6i gen nam trén NST gidi tinh quan thé dat trang thai can bang khi ti 1¢ cac loai giao tir
A va a ¢ phan duc va phan cai bang nhau :
P(a) ctia duc = P(a) cua cai ;P cua duc = P cua cai (0,258)
* Quan thé chura c4n bang sau bao nhiéu thé hé thi can bang:
®TIruong hop 1: Gen nam trén NST thudng:
+ Néu ti 18 cac loai giao tir & duc va cai béng nhau thi sau mot thé hé ngau phéi cAu trac di

truyén cua quén thé s& can bang. (0,25d)

+ Néu ti 18 cac loai giao tir 6 duc va cai khong bang nhau thi phai qua hai thé hé: ¢ thé hé dau
c6 su san bang tan sd cac alen, & thé hé thir hai mai ¢ sy can bang. (0,254)
®Lruong hop 2: Gen nam trén NST gi6i tinh: Thudng phai trai qua nhiéu thé hé néu tan sb cac alen
giita duc va cai khac nhau qua nhiéu. (0,254

2. Xét mét gen co 3 alen :
(gen quy dinh cac nhom mau hé O, A, B ¢6 alen 14, IB, 1°)
+ Goi p(I*): Tan s6 twong ddi cua alen IA.

q(IB): Tan s6 twong dbi cua alen IB

r(I°): Tan s twong d6i cua alen I°

p(I*) + q(I®) +r (I°) = 1.
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+ By t4 hop cia 3 alen voi tdn s8 tuong d6i néi trén theo bing sau:
o pIM q (1% r (%)
p(1") PYIM 1Y) Pq (I* [*) pr (I* 1%
q (1% pq (I* 1*) q*(1® 1) qr (I* I%)
r (1Y) pr (I* 19) qr (I" [ 2119

= Ctlu trde di truyén cia qudn the khi dgt can biing:
p* (MY + 2 pr (M) + q° (I"1%) + 2gr (1*1°) + 2pq (IM®) + P11 = 1.
Do viy: plI*) = p* + pr + pq
qll") = q* + pr + pq.
%) =preqrer.

3. Tinh s6 kiéu gen trong von gen quin thé r (r+1)|" r 36 alen thude thude mot gen
2 n 1a s6 gen khac nhau

SO alen SO kicu gen

Céach 1. Dua vao so dd

FNO A S

A A XA

_—
whn O N W —

vV v vV VY Y

Cach 2. Dya vao cong thirc
V6in = s6 alen ciia mét locus gen
* S0 kiéu gen dong hgp =n 7!

«  S6 kiéu gen di hop = (n 2)'(7’! l)l’l I’l(l’l 1)

" 2n=2)! 2n-2)! 2
e nn—1) nn+l
Tong s6 kiéu gen = n—l—C’f =n-+ ( ): ( )
2
Thi du: Trong quan thé giao, néu mot gen c6 4 alen thi su giao phéi ty do s& tao ra bao nhiéu té hop

kiéu gen?

=> Ap dung cong thirc ta co: n(n+1)2=4(4+1)2=10

Bai tap 2: ( Cau 8 —- HUONG DAN ON TAP THI TOT NGHIEP THPT — NAM 2008 — 2009 MON
SINH - trang 47)

Trong mot qu?m thé giao phéi, néu mot gen c6 3 alen ai, as, a3 thi sy giao phéi tu do s& tao ra
A. 8 16 hop kiéu gen B. 4 16 hop kiéu gen
C. 3 t6 hop ki€u gen D. 6 t6 hop ki€u gen

Ap dung cong thire tinh tong sd kiéu gen: 1 alen ===> 1 kiéu gen
2 alen ===> 3 kicu gen
3alen =—=> 6 kiéu gen

=> D4p an dung la cau D.
4. Tinh da hinh cia quadn thé giao phoi

Qua trinh giao phdi 1a nguyén nhan lam cho quan thé da hinh vé kiéu trén, sy da hinh vé kiéu trén
tao nén sy da hinh v¢€ kicu hinh.

Chang han, mot gen A c6 a alen a1 va as qua giao phdi tu do ra 3 t6 hop aia, a2a. Néu gen A ¢ 3
alen ai, a, a3 s€ tao ra 6 to hop aiai, aiay, aja3, axa, azas, asas. Tong quat, néu gen A co r alen thi qua
giao phdi tu do, s6 t6 hop vé gen A s& 1a: Ga = r(r -1)/2
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Neéu c6 2 gen A va B nam trén nhitng nhiém sac thé khac nhau, thi s6 t6 hop cac alen vé ca 2 gen A
vaBcungmotlucséla: G=gAxgB

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

5. Da allele (multlple alleles)

V6i quan thé ngau ph01 nhu d3 néi & trude, & day ta chi thay gia thiét mot locus A c6 ba allele: Ay,
Az va A3 voi tan sO twong ung 1a p1, p2 va p3 (p1 + p2+ ps = 1). Khi d6 trong quan thé co tit ca sau
kiéu gene voi sb lugng ca thé twong ing nhu sau :

Kiéu gene : A1A1: A2Az: A3As: AjAr: A1As : A2As  Tong
SO lugng : Nij: N Niz :Ni2: Nis: Nos N
Theo nguyén tac, ta tinh dugc cac tan sb allele:

p1 = Ni1 + % (Ni2 + Ni3)
p2= N2 + % (Ni2 + N23)
p3 = N33 + %2 (N3 + N33)

sau mot thé hé ngau phodi nhu sau:

(p1 + p2 +p3)’ = pi? + p2’ + ps* + 2pip2 + 2pips + 2paps = |
Tong quat, mot locus co n allele s& c6 tat ca n(n + 1)/ 2 kiéu gene, trong d6 gdm n kiéu dong hop va

i
n(n—1)/2 kleu di hop. Tan cta mot allele bat ky (pi) dugc tinh theo cong thuac:  p; = pirt 1/2‘§-1
trong d6 pii - tan s6 kiéu gene dong hop va p;- tan sd kiéu gene di hop.

Vi dy: Thong thuong hé nhom mau ABO dugc 14y vi du cho ba allele. Vi céc allele I# valB 1a dong
troi va allele I° 1a Ian, nén trong quan thé nguoi bat ky ndo ciing s& ¢6 bén nhém mau A, B, AB va
O g v&i sau kiéu gene. Dé tinh cac tan so allele trong truong hop nay ta phai gia dinh quan thé &
trang thai can bang. Pt tin s cua céc allele IA, 1B va I° 1an luot 13 p, g va r (p+ ¢ + r=1). Khi d6 ta
tinh dugc tan s6 H-W cua cac nhom mau chinh la cac tén sO quan sat dugc (bang 1).

Phuong phap tinh cac tan s6 allele nhu sau: Trude tién, tan s6 allele I° (r) bang céc can bac hai cua
tan s6 nhom mau O (r2). Tan s cua hai allele con lai, p va q, duoc tinh bang cach két hop tan sé H-
W cua mét nhom mau A hodc B véi nhom mau O theo mét trong hai phuong phap sau:

Phwong phap 1 Phwong phap 2
Ta c6 f(A+0) = p? +2pr + 1> = (p + 1)’

<=> ptr= \,f(ﬂ+|:l]l
- p:xn'f(ﬂ*'c']'_r (1-p)=(q+1)?*=fB+0)
Tuong ty, ta c6 : <=1_p= S+ O

q= SAEHO .

Viptq+tr=1bq+r=1-p

Binh phuong 2 vé ta dugc:

o1 AIETO)

Tuong tu, ta co: g = 1 — ¥/ (A0

Mot cach tuong doi, ta co thé tinh p hodc ¢ r0i suy ra cai con lai dua vao tong p + q +r=1Tuy
nhién, néu tinh can than ca ba tdn s theo mot trong hai phuwong phap trén ta s& biét duoc tri sd thuc
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ctia chung. Khi d6 téng cac tan sb allele tinh duoc s& khong dung bang don vi mét cach chinh xac.
Diéu nay dugc 1y giai 1a do ty 1¢ cac kiéu gene trong mau khong phai 14 cac ty 16 H-W chinh x4c va
hon nita, nhém mau AB di khong dugc st dung trong tinh toan. Vi vay, khi kiéu hinh khong dugc
sir dung dén (& ddy la nhom mau AB) ma c6 tan sd cao hon thi sy mat mat thong tin s& nghiém trong
hon, va phai can dén mot phuong phép chinh xac hon.
Bing 1 Twong quan giira cic nh6m mau, ki¢u gene va tin so ciia chiing

Nhom mau  Kiéu gene Tan sd
Ky vong Quan sat
A TATA + TAIC p? + 2pr 0,41716
B IBIB + IBIC ¢ + 2qr 0,08560
O I°1° 2 0,46684
AB 1B 2pq 0,03040
Téng 1 1,0

Bay gio ta hiy xét mot mau nghién ctru trén 190.177 phi cong vuong qudc Anh (UK) gom 79.334 A,
16.279 B, 88.782 O, va 5.782 AB ( Race va Sanger, 1954; dan theo Falconer 1989). Tuong quan
gifra cac nhém mau, ki€u gene va céc tan s6 cua chung duogc trinh bay ¢ bang 1.

Ap dung hai phuong phap trén ta tinh duoc céc tan sb allele nhu sau:

Allele Tan s

Phuong phép 1 Phuong phép 2

40,2569 0,2567
1B 0,0600 0,0598
1°0,6833 0,6833
Tong 1,0002 0,9998

6. Gen trén NST giéi tinh

Dbi voi 1 locut trén NST X ¢6 2 alen sé& ¢6 5 kiéu gen :
XAXA, XAX2: XaXa XAY; XY.

Céc c4 thé cai ¢6 2 alen trén NST X vi vay khi chi xét trong pham vi gi6i cai tan s6 cac kiéu gen
XAXA;XAX%: XX duge tinh gidng nhu trudng hop cac len trén NST thuong, c6 nghia 1a tan sb cac
kiéu gen & trang thai can bang Hacdi — Van bec la:

pAXAXA) + 2pq(XAXY)+HgH(X*X?) =1

Céc ca thé duc chi c6 1 alen trén X nén tan cac kiéu gen & gi6i duc:p(XAY)+ q(X?Y) =1 . Khi xét
chi xét riéng trong pham vi gidi duc.

Vi ti 1é duc:cai= 1:1 nén ti 18 cac kiéu gen trén ¢ mdi gidi giam di mot nura khi xét trong pham vi
toan bo quan thé vay & trang thii can bang Hacdi — Vanbec, cong thic tinh cac kiéu gen lien quan
dén locut gen trén NST X (ving khong tuong dong) gdm 2 alen la:
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0,5pA(XAXA) + pa(XAX?)+0,5¢2(X*X?) +0,5p(XAY )+ 0,5q(X*Y) =1

O gidi dong giao tir, mbi quan hé giira tan s6 allele va tén s6 kiéu gene tuwong tu nhu gen trén NST
thuong, nhung ¢ gidi di giao tu chi c6 hai kleu gene va mdi c4 thé chi mang mot allele. allele A va
A véi tan sb twong g 14 p va q, va dit cac tan s6 kiéu gene nhu sau:

Gio1 cai Gidi1 duc
Kiéu gene: AlA1 A1Ay [AA2 AL | A
Tanso : P H Q R S
Theo nguyén tic, ta xac dinh duoc tan sb ctia mot allele (vi du Ay):
- 0 gidi cai (pe): pc= P+ 2H
- ¢ gioi duc (pq): pa = R

- chung ca quan thé (F' ): #=%pc+Yspa=1/3 (2pc +pa) = 1/3 (2P + H+R)
Luu y: M01 con céi ¢ hai nhidm sic thé X va mdi con duc chi co mot X; vi ti 1¢ dyc : cai trén
nguyén tic 1a 1:1, cho nén 2/3 cac gene lién két gidi tinh trong quan thé 1a thudc vé gidi cai va 1/3

thudc vé gidi duc. Vi vay, tan s ciia cac allele A; trong ca quan thé 1a: £ =% pe + % pa.

Néu dung dau phay trén dau dé chi tan sd allele thé hé con, ta co: P’a=Dpc; p’c = 2(pe + pa)

Tir day xéac dinh dwoc mirc chénh 1éch hay 1a hiéu sd giira cac tan sb allele cua hai gidi: p’c —p’a =
2(pa + pe) - pe = — Y2(pe - pa)

Nhu vay, su phan bd céc allele gitra hai g10’1 cO su g1ao dong theo quy luat sau: Clr sau mot thé he,
murc chénh I¢ch dé giam di mdt nira va quan thé tién dan dén trang thai can bang cho dén khi cac tan

s6 gene & hai gidi 12 can bang nhau, nghia 1a p.= ps= r .

Vi du: Theo két qua mot mau nghién ctru trén méo & Luan Don (Searle, 1949; trong Falconer
1989) cho thay trong s6 338 méo céi c6 277 con 16ng den (BB), 54 con thé kham (BO) va 7 con long
da cam (0O0), va trong s6 353 méo duc c6 311 den (B) va 42 da cam (O). Tinh trang nay tuén theo
quy luat di truyén kién két voi gidi tinh nhu da dé cap trude day.

Pé kiém tra xem quan thé co ¢ trang thai can bang hay khong, trudc tién ta hdy xem li¢u co bang
ching nao vé su giao phdi ngau nhién? Phép thur dau tién 1a xem tan sb allele & hai gidi co giéng
nhau khong. Tinh toan cy thé cho thiy cac tan sb gene ¢ hai gi6i khac nhau khong dang ké.

- O gi6i cai: fAB)=pe=(2x277)+54/(2x 338 )= 0,8994
A0)=qe=(2x7)+54/(2x338)=0,1006
- O gidi duc: pa=311/353 =0,881 qa=42/353=0,119.

Tur tan so cac allele ¢ gidi cai, ta tinh dugc so ca thé ky vong cua moi ki€u gene ¢ gidi nay nhu sau:

S6 ca thé Kiéu gene Tong
BB BO 00

Quan sat 277 54 7 338

Ky vong 273,2 61,2 3.4 338

(Khi) x’1) = 4,6 P = 0,04

Két qua cho thdy céac so liéu quan sat khong phu hop 1dm véi s6 ky vong ma chu yéu 1a cac sb liéu
thap (kiéu BO va 0O).
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Tin so allele sai biét giira hai gidi tinh

Trén thuc té, cac tan s6 allele nhiém sic thé thuong & hai giéi tinh c6 thé khac nhau. Khi d6 viéc ap
dung nguyén ly H-W s& nhu thé nao? B¢ xét quan thé nay, ta sir dung ky hi¢u va gia thict sau :

Allele Tan sb

Gi6i duc Gi6i cai
Al p s paa
A2 q, q7)
Tong 1 1

Bang cach 1ap bang to hop clia cac giao tir, ta xéc dinh dugc cau triic di truyén ctia quan thé sau mot
thé h¢ ngau phoi:

(p’Al : q’Az)(p?’Al : q’7A2)=p’p”A1Al : (p’q”+ p”q’) AIAZ: q’q”AzAz

R rang 1a n6 khong théa min cong thirc H-W. Bay gid dén lugt tan sb céc allele ctia quan thé nay 1a
nhu sau:

(A1) =pp”+ 2 (p’q"+ p’q")

Thay giatri q’=1-p”’, ta co:

f(A1)="(p" +p”)

Tuong tu: f(A2) =" (q" +q”) ) . o ) )

bat f{A1) =p va f{A2) = q, khi d6 cau trac di truyén quan thé & theé hé tiép theo s€ thod man cong
thitrc H-W: p? A1A1 : 2pqAiA:z : G*A2As.

Piéu d6 chimg to rang, néu nhu céc tan sd allele (autosome) khoi dau 1a khac nhau ¢ hai gidi, thi

chung s& duoc san bang chi sau mot thé hé ngau phdi va quan thé dat trang thai cn bang sau hai thé
hé.

Vi du: Mot quan the khéi dau 6 tan s6 cac allele A va a & hai gioi nhu sau: p” = 0,8; ¢’=0,2; p” =
0,4; va q” = 0,6. Néu nhu ngau phoi xay ra, thi ¢ thé hé thir nhat c6 tan so cac ki€u gene 1a: 0,32AA :
0,56Aa : 0,12aa.
Va tan s6 can bang ctia mdi allele luc d6 nhu sau:

=15 (0,8 +0.4)=0,32 + % (0,56) = 0,6

=1 (0,2+0,6)=0,12 + % (0,56) = 0,4
O thé hé thir hai, quan thé dat can bang véi cac tan s6 H-W la:

0,36AA : 0,48Aa:0,16aa
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7. Nhitng vng dung cua nguyén Iy Hardy-Weinberg

1. X4c dinh tan so cia allele Lin

Chang han, bach tang (albinism) ¢ nguoi 1a tinh trang lan tuong d6i hiém gap. Néu nhu ky

hiéud cho allele xac dinh sic t6 binh thudng va a cho allele bach tang, kiéu gene ctia nguoi bi bach
tang 13 aa, trong khi nhitng ngudi binh thuong thi hodc 1a 44 hoic 1a Aa. Gia sir trong mot quan thé
ngudi tan sé ctia nhitng ngudi bi bach tang 1a 1/10.000. Theo nguyén 1y H-W, tin s6 clia thé dong

hop Lan 1a o = 0,0001 nén q =¥/ @%) = Jg,oog1 =0,01. Do d6 tén s6 cua allele A 1a: p = 1- 0,01 =
0,99 (vi p + q=1). Tir day xac dinh dugc tan so cua hai kiéu gene con lai:
f(AA) = p*> = (0,99)? = 0,9801 (hay ~98%)

f(Aa) =2pq =2(0,99)(0,01) = 0,0198 (hay ~ 2%)
2. Xac dinh tan s ctia cic "thé mang'" (carrier)

Mot dleu ly tha cia nguyén ly H-W la ¢ chd, cac allele hiém noi chung 1a cac allele lan gay bénh
trong quan the thuong 4n tang trong cac thé di hop (goila“ ‘thé mang”) va ta co the tinh dugc tan s
ctia chung néu nhu biét duoc tan s allele. Néu cho rang c6 sy can bang H-W thi tan s cila cac thé
mang allele bénh lan trong quan thé duoc uée tinh 13 H = 2q(1-q).

Va tan s0 cta céc thé di hop trong s6 nhitng cé thé binh thudng, ky hiu H’, 1a ty s0 f{Aa)/{AA+Aa),
trong do a la allele 1dn véi tan so g. Khi do:

2pg 2g(1—g) 2q
o2 +2pg (- +24(1-q) _1+g

Vi du: Véi trudong hop bach tang néi trén, tan s6 ctia aa 13 0,0001 thi tan sd (Aa) 13 0,02 , nghia 1a
trong 50 ngudi c6 mot ngudi mang allele bach tang., tin s6 allele a ¢ nhitng ngudi di hop 13 0,02: 2
= 0,01 trong khi & nhitng ngudi bach tang 12 0,0001, nhu vay allele a & nhitng ngudi di hop c6 nhiéu
hon ¢ nhitng nguoi bach tang khoang 100 lan (0,01 : 0, 0001 = 100 ).

Tong quat néu tan s6 ciia mot allele 1an trong quan thé 14 ¢, thi s& c6 pq allele lan trong cac
thé di hop va ¢? allele lan trong cac thé dong hop.

Ty s6 ay 1a pq/q® = p/q, va néu nhu ¢ rat bé thi ty s d6 s& xap xi 1/¢g. Nhu vay, khi tan sb
ctia mot allele 13n cang thap bao nhiéu, thi ty 18 cua allele d6 trong céc thé di hop cang cao bay
nhiéu.

Tuong ty, bénh rdi loan chuyén ho4 c6 tén 1a phenylxetén-niéu (phenylketonuria = PKU) do
mot allele 1an don, c¢6 5 truong hop bi bénh trong s6 55.715 bé. Tan s6 cac thé déng hop 1an xap xi

N f r; w .
1/11.000 hay 90 x 10°°. Tan s allele lan 1a q ="¥#0x10"" = 0,0095. Tén s6 céc thé di hop trong ca
quan thé (H = 2pq) va trong s6 cac thé binh thuong (H’= 2q/1+q) déu xap xi bang 0,019. Nhu vay
khoang 2% s6 nguoi binh thuong 1a c6 mang mam bénh PKU.

3. Khdo sat trang thai can bﬁng cua quz‘ln thé
Tu nguyén ly H-W va cac hé qua rat ra dugc 6 trén cho phep ta van dung dé xac dinh xem cau trac
di truyén ctia mot quan thé c6 ¢ trang thai can bang H-W hay khong.

Duéi day chi lugc trinh vai phuong phap tong quat d6i voi mot quan thé ngau phoi (Hoang Trong
Phan 2001), v6i cac gia thiét va ky hiéu da duoc dé cap. Theo nguyén Iy H-W, cac tan sb kiéu gene
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& doi con dugce xac dinh nho tan sb allele & bé me chung. Néu quan thé & trang thai can bang, tan sb
cac allele s& nhu nhau & ca hai thé hé, vi vay tan s allele quan sat duoc ¢ doi con co thé dung y nhu
thé no 1a tan s6 allele doi bd me dé tinh céc tan s kiéu gene ky vong theo nguyén 1y H-W. Nhu vay,
vé nguyén tic, mt quan thé dugc coi 14 & trang thai cAn bang néu nhu n6 théa man mot trong nhiing
kha ning sau day; nguoc lai, quan thé khong & trang thai can bang.

(1) Cac tan s6 kiéu gene quan sat dugc (P, H va Q) phai xap xi bang cac tan sb ky vong twong (mg
(p2 2pq va ), nghia la thanh phan di truyén ciia quan thé phai thoa mén cong thirc H-W.

Vé mat s6 lwong, quan thé dugc coi 1a ¢ trang thai can bang néu nhu ¢6 su phu hop sit sao giira cac
con sO quan sat va ky vong d6i voi m01 kiéu gene, nghia la: N1 # p?N; Ni2 ®2pgN; va N =g°N.
(2) Tan s6 thé di hop quan sat phai xap xi bang tan s ky vong (H2pq), nghia la: p.g #':H hay

P.Q #= (VaH)?

(3) Téan s6 cuia mdi kiéu gene quan sat duoc giita hai thé hé lién tiép 1a trong dwong nhau. Néu ta goi
tan s cuia cac kiéu gene A1A1, A1Az va ArAs tuong tmg & thé hé thir nhat 1a Py, Hiva Qi va & thé hé
thir hai 1a P>, Ho va Q, Itc do: P1= P, ; Hi#Ha, va Qi1#Q..

(4) D01 voi truong hop khao sat can bang H-W hoic giao phdi ngiu nhién dua trén tan sb giao phdi
hoic sb lugng cip giao phdi cua cac kiéu giao phdi khac nhau, ta c6 thé so sanh nhu sau:

Kiéu giao ph6i [Tan sb S6 luong
Quan sat Ky vong Quan sat Ky vong
A1A1x AlA1 P2 plp? P2.N/2 p2.p>.N/2
A1A1x A1A2  2PH 2P.H.N/2
A1A1x A2A2 2(p?)(2pq) 2(p*)(2pq)N/2
AlArx AlA2 - 2(p?)(2pq) 2P.Q.N/2
AtA2x A2Ay  2PQ 2(p)(@)  2(p*)(@*N/2
AoArx AAr  R(pA)(QD) H2N/2
H? (2pq)(2pq) (2pq)(2pq)N/2
(2pq)(2pq) 2Q.H.N/2
2QH 2(2pq)(@®) 2(2pq)(q*)N/2
2(2pq)() Q2N/2 R.N2
Q*q’.q* ¢*.q°
Tong 1 N/2 N/2
1 1

(5) Phuong phap “Khi-binh phwong” (Chi-square method)

Khi so sanh giita cac s liéu quan sat va ky vong thuong c6 thé c¢é su sai léch khong dang ke hoac
dang ké. Vi ranh gi¢i phan dinh giita chung 1a khong r& rang khién ta kho ma khang dmh quan thé &
trang thai can bang hoac khong. Trong truong hop do, ta phai st dung phuong phap x?

Vi du: Dé khao sat trang thai can bang H-W, ta hiy xét quan thé ngudi My da tring gbc Au
d3 cho ¢ bang 12.1. Tir s6 ngudi mang cac nhém mau M, MN vaN twong tng 1a 1.787; 3.039; va
1.303 (v6i N = 6.129), ta tinh duoc tan s cua céac allele M va N 14 p va q nhu sau:
p=1.787 + 1/2(3.039) = 0,539
va q=1-p=0,461.

Tir day tinh dugc tan sb ky vong cia cac kiéu gene:
MM  p?=(0,539)>=0,292
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MN  2pq = 2(0,539)(0,461) = 0,497

NN ¢*>= (0,461)>=0,211

Va sb ca thé ky vong cua chung:

MM p?>xN =0,292x6.129=1.787,2
MN 2pq x N=0,497 x 6.129 = 3.044,9
NN @ xN =0,211x6.129=1.296,9

So sanh céc s6 liéu quan sat va ky vong vé timg kiéu gene ta thdy c6 su phii hop sit sao, chimg to
quan thé & trang thai can bang H-W.

That vay, néu kiém tra bang trac nghiém (khi) x2, ta co:

(1787-1787.2)%  (3039-3044,9° (1303-1296,9)°
(khi) x2= 1787.2 i 30449 n 12969 =0,04
Tra bang phan phéi c2ung voi P = 0,05 va 1 bac tu do ta tim dugc tri sb (khi) x? béng 3,84. Vi tri sb
thyc té 14 rat nho so véi tri sd 1y thuyét, chimg to giita cic s liéu quan sat va ky vong hau nhu tring
khép nhau hoan toan; nghia 13, quan thé & trang thai can bang H-W.
Nguyén Iy Hardy-Weinbeirg

Nam 1908, nha toan hoc nguoi Anh Godfrey H.Hardy va bac si nguoi Birc Wilhelm Weinberg da
doc 1ap chimg minh rang c6 ton tai mot mdi quan hé don gian giira cac tan sb allele va cac tan sb
kiéu gene ma ngay nay ta goi 1a dinh luat hay nguyén Iy Hardy-Weinberg (viét tit: H -W ).

1. N¢i dung nguyén ly H-W

Trong mot quén thé ngiu phél kich thudc 16n, néu ‘nhu khong co6 ap luc cua cac qua trinh dot bién, di
nhap cu, bién dong di truyen va chon loc, thi tAn s6 cac allele dugc duy tri 6n dinh tir thé hé nay sang
thé h¢ khac va tan s6 cac kiéu _gene (cua mot gene gom hai allele khac nhau) 1a mot ham nhj thtrc ctua
cac tan sb allele, duoc bidu dién bang cong thirc sau:

(p+q)=p’+2pqg+qg =1

2. Chirng minh

O mot quéin thé Mendel, xét mot locus autosome gém hai allele A; va As 6 tan s6 nhu nhau & ca hai
gi61 duc va cai. Ky hiéu p va g cho cac tan s6 allele ndi trén (p + g =1). Cling gia thiét réng cac ca
thé duc va cai bat cap ngau nhién, nghia 1 cac giao tir duc va cai gap g6 nhau mot cach ngau nhién
trong sy hinh thanh cac hop tir. Khi do tan s6 ciia mot kiéu gene nao d6 chinh 1a bang tich cta cac
tan so hai allele twong (mg. Xéc suat dé mot ca thé co kiéu gene A1A; 1a bang xac suit (p) cua allele
A1 nhén tir me nhan vdi xac sut (p) cta allele A nhan tir bd, hay p.p = p?. Tuong ty, Xac suat ma
mot ca thé co kiéu gene AsA» 1a ¢, Kiéu gene A1Axco thé Xuét hién theo hai cach: A1 tr me va Az tir
b voi tan s6 1a pq, hodc A tir me va A1 tir bo cling voi tan s pq; Vi Vay tan s ciia

A1Azla pg + pg = 2pq (Bang 12.2). Diéu chimg minh trén duoc tom tit nhu sau:

* Quan thé ban dau co 3 kiéu gene : A1A; A1A2 ArAr Téng
Tan s céac kiéu gene : P H Q 1
Tan s6 cac allele : p=P+%H; q=Q+%2H

* Quan thé thé hé thir nhat sau ngiu phdi o :
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Tan s6 cac kiéu gene = (p+q)>=p?+2pq+ ¢ 1
Tan s6 céc allele: f(A1) = p*+ %(2pq) = p(p+q) =p
f(A2) = ¢*+ 4(2pq) = q(p+q) = q
Nhan xét:
Tir chitng minh trén cho thay cac tan s6 allele & thé hé con giong hét & thé hé ban dau, nghia 1a f(A)
= p va f(A2) = ¢. Do d0, céc tan sd kiéu gene & thé hé tiép theo van 1a p% 2pq va q*(gidng nhu & thé
hé thir nhat sau ngau phdi). Pidu d6 chimg to rang cac tan s kiéu gene dat dugc can bang chi sau
mot thé hé ngiu phdi. Trang thai 6n dinh vé thanh phan di truyén dugc phan anh bang cong thirc H-
W nhu vay dugc goi 1a cdn bang H-W (Hardy-Weinberg equilibrium).
Bing 2 Cic tin s6 H-W sinh ra tir sw két hgp ngiu nhién cac giao tir

Tan so giao tur cai

(A1) q(A2)

. PAD pAIA)  pq(AiA2)
Tans0  g(A2) pq(Ai1A2)  G3(A2A2)
gtir duc

3. Cac ménh deé va hé qua

(1) Néu nhu khong ¢6 ép luc cta cac qué trinh tién hod (4ot bién, di nhdp cu, bién dong di truyén va
chon loc), thi cac tan s6 allele duoc gitr nguyén khong doi tir thé hé nay sang thé hé khac. Day la
ménh dé chinh cua nguyén ly hay dinh luat H-W.

(2) Néu su giao phdi 12 ngau nhién, thi cac tan s kiéu gene c6 quan hé véi cac tan sb allele bang
cong thire don gian: (p+q )>=p’+2pq + q¢* =1.
(3) Hé qua I: Bat luan céc tan sd kiéu gene ban dau (P, H, Q) nhu thé nao, mién sao cac tan sb allele
& hai gidi 1a nhu nhau, chi sau mét thé hé ngau phdi cac tan sé kiéu gene dat t6i trang thai cin bang
(®%2pqvaq). : o ‘
(4) H¢ qua 2: Khi quan thé ¢ trang thai can bang thi tich cua cac tan s6 dong hop tir bang binh
phuong ctia mot nira tan sb di hop tir, nghia 1a:

p’.q* = (2pq/2)’

That vay, khi quan thé & trang thai cAn bang ly tudng, ta c6: H = 2pq
Bién d6i dang thirc trén ta duoc: pq = %H

Binh phuong c4 hai vé, ta co: p>.q*> = (2H)’, trong d6 H = 2pq. Nhu véy dang thic nay cho thiy mbi

tuong quan gitra cac thanh phan dong hop va di hop khi quan thé & trang thai can bang 1y tuong.

(5) Hé qua 3: (i) Tan s6 cua cac thé di hop khong vuot qua 50%, va gia tri cyc dai nay chi xay ra khi
=q=0,5P H=2pq=0.5; luc nay cac thé di hop chiém mét nira s6 cé thé trong quan the (ii) Doi

V(n allele hiém (tirc co tan so thap) nd chlem uu thé trong cac thé di hop nghia 14, tan s6 thé di hop

cao hon nhiéu so v&i tan s6 thé dong hop vé allele d6. Pidu nay giy hau qua quan trong dbi véi hidu

qua chon loc (xem thém ¢ muc 1.5.2 dudi day).

8.DU NHAP GEN VA CHON LOC TRONG QUAN THE

- p 1a tan s6 tuong ddi cua gen A & quan thé nhan
Ap=M (P - p) - P 14 tan sb twong ddi clia gen A ¢ quan thé cho

-M 1a ty 1& s6 cé thé nhép cu

- Ap lugng bién thién vé tan sd alen trong quan thé nhan
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9. Chon lgc: Loai b6 alen l1an aa

Bai tip: Néu QTGP o trgng thdi cin bang ,XEt mot gen voi tin sé A= =(po); a=(qo) voi
po+qo=1, hé sé chon loc s =1.Sw thay doi tin sé cic alen qua cic thé hé sé nhuw

thé nao?
Ching minh
So thé AA Aa aa p(A) q(a)
hé CL
0 po’ 2poqo qo’ po qo
1 pi? 2piqi qi’ po® + poqo/ po*+ 2poqo = poqo / po*+ 2poqo =
Po+qo/ po+2qo qo/ po+2qo
2 p2? 2p2q2 Q° pi>+piqi/ pi*+ 2piqi = piqi / pi*+ 2piqi =
po+2qo / po+3qo qo / po+3qo
3 p3? 2p3qs qz’ 2% + P22/ p2*t 2paqe = P2q2 / p2*+ 2p2qe =
po+39o/ po+4qo qo / po+4qo
n | pd 2pnQn qn’ Po+nqo / po+ (nt1)qo = qo/ po+(nt+1)qo =
1+ (n-1)qo / 1+ nqo qo/ 1+ nqo

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

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

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

q(a) = qo / po+(nt1)qo =qo/ 1+ nqo

* Vi du:

Tén s6 alen a ban dau 14 0,96. Qua trinh chon loc pha ludng boi dién ra qua 16 thé hé s& lam tan sb
alen a gidm xudng con bao nhiéu?

Cho biét hé so6 chon loc S =1.

GIAL ,
Tan so alen 1an sau 16 thé hé chon loc la:

q@= qo/1+nqo =0,96/1+16x 0,96

a. CONG THUC TONG QUAT BE TINH SO THE HE CHIU SU CHON LOC
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Cong thirce tinh tan so alen trong trwomg hop gia tri thich nghi cia cac loai kiéu gen la khong
nhw nhau.

O thé hé xudt phdt, tin sé cua alen a la gid tri go. Cho rang cd thé cé kiéu  gen aa khong song sot
& cdc thé hé sau (1—> n) va tan s*o alen a ¢ thé hé thir n la qn . Xdc dinh 50 thé hé (n) dé chon loc
dd lam giam tan sé alen nay xuong gid tri qn ?

n=1/qn—1/qo

* Vi du:

Dé lam giam tan s cua alen a tir 0.98 xuéng 0.04 chi do tac dong cua chon loc pha ludng bdi thi
can bao nhiéu thé hé. biét khong c6 anh huong cua dot bién va céc yéu td khac ngoai chon loc va hé
sb chon loc d6i véi KH 1an1la S = 1.

GIAI

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

Goi tan s alen 13n ¢ thé hé ban dau 13 qo, 6 thé hé n 13 qn

Ta co:

n=1/qa—1/qo =1/0,04-1/0,98 =24

Vay s6 thé hé chon loc: n =24

b GiA TRI CHON LOC (MUC PQ PHU HQP)

Mot don vi do lién quan 1a hé s6 chon loc (selection coefficient), dugc ky hi¢y bé“lng s, va duoc dinh
nghialas = 1 — w. Hé sb chon loc do

Hésb chon loc do muc do giam bot dd phut hop cua mot kiéu gene.

VD 1: Gia str mdi thé hé cac kiéu gene AA va Aa déu sinh dugc 100 con, con thé déng hop lan sinh
dugc 80 con; néu ta coi do phu hop cua cac ca thé mang allele troi 14 1, thi d6 phu hop cua cac thé
d6ng hop 1an 13 0,8. Hiéu s ctia cac tri s6 do phu hop nay chinh 1a h¢ so chon lgc (s), va trong
truong hop nay s =1-0,8=0,2. Néu nhu cac kiéu gene c6 kha nang sdng sot va sinh san nhu nhau
thi s = 0; néu mot kiéu gene nao d6 gay chét hodc 1am bét thu hoan toan thi s = 1.

VD2: Alen A ma hoa mot enzim la alen troi. Déng hop AA va Aa c6 gia tri chon loc 1a 1. Néu
Enzim d6 quan trong céac aa sé chét nghia la gia tri chon loc =0 va hé sb chon loc S (aa=1-W=1-0=1.
Néu Enzim d6 khong quan trong nhung 1 trong 100 c4 thé aa khong sinh san dugc vi thiéu no, thi
gia tri chon loc Wa, ctia aa 1a 0,99 va h¢ s6 chon 1oc saa 12 0,01. Tde do bién dbi tin sb alen a trong
quan thé s& nhanh hon vai hé s6 chon loc cao hon. (Iuu y: Chon loc chéng lai céc alen troi ciing c6
nghia nhu chon loc vu tién cho alen 1an va nguoc lai.

1. Chon loc va d6t bién

Chon loc c6 xu hudng dio thai cic allele c6 hai ra khoi quan thé, trong khi dot bién co thé tao ra cac
allele c¢6 hai moi.

Gia str A 13 allele binh thuong va a 1a allele c6 hai véi tan s6 twong img cuia chiing 14 p va q. Khi d6
d6 phu hop hay gia tri thich nghi cua cac kiéu gene AA, Aa va aa tuong ung 1a 1: 1: 1-s. Trong
truong hop nay toc do dao thai allele a khoi quan thé boi chon loc s& 1a sq2. Néu cho rang toc do dot
blen thuén (A — a) 1a u, thi tdc d6 xuét hién allele a méi trong quan thé [a up. Vip~ 1 (do tan 56 a
rat thap) nén c6 thé coi up ~u. Vi co ché ngau phdi, quan thé sé ¢ trang thai can bang khi toc do
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xuat hi¢én dot bien mai bang toc do dao thai, nghia la u = sq2, hay khi tan so allele lan trong quan thé
o mirc q =C12DTHQT 27. Tuong tu, doi voi allele trdi, u = sp hay p = u/s.

Vi du: Tan s6 mic bénh PKU 6 tré so sinh 14 khoang 4 trén 100.000; do d6 q2 = 4x10-5. Hiéu qua
sinh san cua cac bénh nhan khong dugc chira tri 1a zero, hay s = 1. Khi d6 u =sq2 =4 x10-5.

Tan s6 allele ndy trong cic quan thé nguoi 1a q =C12DTHQT 28 = 6,3x10-3
va tan s0 ctia cac thé di hop 1a: 2pq ~ 2q = 2(6,3x10-3) = 1,26x10-2

Diéu d6 c6 nghia 13, trong 100 ngudi co khoang 1,3 ngudi mang allele d6, mic du c6 4 trong
100.000 ngudi méac bénh PKU. Tan s6 ciia allele ndy c6 mit trong cac thé di hop bang mot nira ciia
1,26x10-2 hay 6,3x10-3; va tan s6 cua allele 6 & cac thé dong hop 1 4 x10-5. Do vay céc allele
PKU c6 mit trong cac thé di hop nhiéu hon 6,3x10-3 / 4 x10-5 = 158 lan so v&i cac thé dong hop.
Nhu d3 ndi tir dau, cac allele hiém ton tai trong quﬁn thé hau hét & cac thé di hop.

2. Uu thé di hop tir

Mot vi du ndi bat vé hién tuong siéu trdi trong cac quan thé ngudi 1a bénh thiéu mau hong cau hinh
liém, mot bénh phé bién & chau Phi va chau A. Bénh nay c6 lién quan dén mot dang sot rét do ky
sinh tring pho bién gy ra 1a Plasmodium falciparum. Allele HbS gay chét trude tudi truong thanh ¢
nhitng nguoi dong hop tir HbSHbS. Tan sb allele nay co6 thé cao hon 10% ¢ cac vung c6 sOt rét noi
trén, boi vi cac thé di hop HbAHDS dé khang duoc sy nhidm sét rét, trong khi cac thé dong hop
HbAHDA thi khong c6 kha nang do6.

10. TINH GIA TRI THiCH NGHI (ty 1¢ song sét t6i khi sinh san ciia mdi KG)
CTDT trudc khi chon loc: (FO) d AA +h Aa + raa=1
CTDT sau khi chon loc: (F1) DAA + H Aa + R aa=1

= Gia tri thich nghi (ty 1é sng sot téi khi sinh sin) cia méi KG

AA=D/d Aa=H/h aa=R/r

Gia tri nao nho nhit thi chon loc chéng lai KG d6 manh nhit
DANG 5: LY THUYET CAN NHO
- Vén gen= tat ca céac alen (TS Alen, TS KG)-> dic trung ctia QT
- C4u truc di truyén= TS KG=TPKG

CHUONG 4: UNG DUNG DI TRUYEN HOC VAO CHON GIONG

A/HE SO DI TRUYEN
S2a S24 phuone sai di truvén
- 2 , 5
S% S2 bién di kiéu hinh

h cao: it chiu anh hudng cia MT-> CL héng loat 1a tot
h thap: Chiu anh huong cia MT—> CL ca thé

TINH SO DONG THUAN
UU THE LAI
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CHUONG 5: DI TRUYEN HOC NGUOI; BAI 27+28+29+30
A/ HE SO THONG MINH IQ
- IQ=[ (tudi tri tué) : (tudi sinh hoc) ] x 100
- Nguoi Bthuong: 70-130, ngudi kém phat trién 45-70; khuyét tat <45

VD: dira tré 6 tudi tra 101 duge cau hoi tré 7 tudi => IQ= (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, BOT BIEN
* A’p luc cua dot bién:
- Truong hop xdy ra dot bién thuéin A d6t bién thanh a véi tan s6 1a u thi tan s6 alen A sau n thé hé
sé la:
Pn=[Po(1 —u)"] hodc Py= Po.e™
P, 12 tan sb dot bién ban dau cua alen A
- Trudng hop xay ra ca dot bién thuan (u) va dot bién nghich (v)
p=v/(utv) q=u/(utv)
A d6t bién thanh a véi tan s6 u
a dot bién thanh A véi tan s v
Néu u=v hodc u=v = 0 thi trang thai can bang cua cac alen khong thay dbi.
Néu v=0vau> 0 thi alen A c6 thé do ap luc d6t bién ma cudi cung bi loai thai khoi quan thé.
Tan s6 P, ctia gen A sau n doi so v6i tan s6 P, khoi dau 6 thé tinh theo cong thirc:
Py =Po(1 —u)"
* A}) luc cua chon loc:
Hé sb chon loc S noi én cuong do chon loc, da’o thai nhiing kiéu gen khong co6 1oi, kém thich
nghi. Néu 1 gen nao d6 chiu cuong d6 chon loc S thi gia trj thich tng n cua kiéu gen d6 1a:
W=1-8

PHAN VII/ SINH THAI HOC

CHUONG 1+2+3: CO THE VA MOI TRUONG; QUAN THE, QUAN XA

A/ TONG NHIET HUU HIEU
Téng nhiét hitu hiéu (S)
+ Mbi loai sinh vat c6 mot yéu cau nhét dinh Vé lwong nhiét (tong nhiét) dé hoan thanh mot giai
doan phat trién hay mot chu ki phat trién goila tong nhiét hitu hiéu (dé/ngdy) twong ung.
+ Tong nhiét hiru hiéu 1a hing s6 nhiét can cho 1 chu ky (hay mot giai doan) phat trién ciia mot dong
vat bién nhiét.

Téng nhiét hitu hiéu duogc tinh bang cong thic:S = (T-C).D

T: nhiét 4o mdi truong

D: thoi gian phat trién

C: nhiét 46 ngudng phat trién

+ C khéng dbi trong cing mot loai nén tong nhiét hiru hiéu bang nhau:
S=(T;-C).D1 = (T2 - C).D2 = (T3 - C).D:s...

B/ DO PHONG PHU .
D=n; x 100/N (D: d¢ phong pht %, n; s0 cé thé cua loai i, N: s0 lugng ca thé cta tat ca céc loai
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C/ KiCH THUOC QUAN THE

Kich thuéc cia quan thé trong mot khong gian va mot thoi gian nao do duge dién ta theo
cong thurc tong quat sau:

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

No : S6 luong cé thé ciia quan thé ban dau, t =0

B: S c4 thé do quan thé sinh ra trong khoang thoi gian tir to dén t

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

Trong cong thure trén, ban than mdi mot s6 hang cling mang nhing thudc tinh riéng, dac trung cho
loai va bién d6i mot cach thich nghi voi su bién dong cia cac yéu tb moi truong.

O mot sb quén thé sinh vat c¢6 dinh nhu thuc vét bac cao, trong qua trinh khao sat kich thudc quﬁn
thé nguoi ta thuong bo qua hai thong s6 nhap cu va di cu.

D/ MAT bQ
. Pbi voi quan thé vi sinh vat: dém so lugng khuan lac trong mot thé tich méi truong nudi cay
xac dinh.
. Thuec vat ndi (phytoplankton), dong vat ndi (zooplankton): dém s luong ca thé trong mot thé
tich nudc xac dinh.
. Thyc vat, dong vat day (it di chuyén): xac dinh sb lugng trén 0 ti€u chuén.
. Cé trong vuc nudc: danh du cé thé, bat lai, tir d6 tim ra kich thuéc cua quﬁn thé, suy ra mat

do. Cong thirc:
CxM

N= R (Petersent, 1896)
hodc
NZ(M 1) x (C +1)
R+1 (Seber 1982).
Trong do:

= N: S6 luwgng ca thé cia quan thé tai thoi diém danh dau

M: S6 cé thé duoc danh diu cta 1an thu mau thir nhét

C: Sb ca thé dugce danh dau cua lan thu mau thir hai

R: S6 c4 thé duoc danh ddu xuét hién & 14n thu mau tha hai

Pong vat 16n: Quan sat tryc tiép hodc gian tiép: dém t6 (chim), diu chan (trén duong di kiém

an), s6 con bi mic bay...
E/MUC TU VONG
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Mirc tir vong l1a sb lugng ca thé ciia quan thé bi chét trong mot khoang thoi gian nao do.
Néu s6 lwong ban dau cua quan thé 12 N, sau khoang thoi gian At thi s6 lwong ca thé tir vong 1a AN.
Téc do tir vong trung binh cta quan thé duoc tinh 1a AN/ At. Néu téc do tir vong duge tinh theo mdi
ca thé trong quan thé thi toc d6 d6 duoc goi 1a “tdc do tir vong riéng tirc thoi” ( ky hiéu 1a d) véi
cong thuc:

d= AN:NAt
Nhitng nguyén nhan gy ra tr vong do:
- Chét vi gia
- Chét vi bi vat dit an, con ngudi khai thac
- Chét vi bénh tat (ky sinh)

- Chét vi nhimng bién dong that thuong cua didu kién méi trudng vo sinh (bdo, lut, chdy, rét dam,
dong dat, nui Ira...) va moéi truong hiru sinh (ngudn thirc an bi can kiét) vuot khoi ngudng sinh thai
cua loai.

F/ MUC SINH SAN CUA QUAN THE

KN: Mitc sinh san ciia quan thé la sé lwong con dwege qudn thé sinh ra trong mét khodng thoi
gian xac dinh.

Quan thé c6 sb lugng ban dau 1a Nto, sau khoang thoi gian At (tir to dén t1) s6 luong quan thé 1a Nt;,
—> 50 luong con mdi sinh 1a AN = Nt; - Nty.

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

b= AN:N.At
Nguoi ta ciing hay dung khai niém “tbc do sinh san nguyén” hay tdc do tai san xuat co ban” (ky hiéu
Ro) dé tinh céc ca thé duoc sinh ra theo mot con cai trong mot nhom tudi nao do voi:
Ro = Xlx. my
lx: mirc sdng sot riéng, tirc 1a sd ca thé trong mot tap hop ciia mot nhoém tudi thude quan thé
song sot dén cudi khoang thoi gian xac dinh; my: stic sinh san riéng ciia nhom tudi x.

C6 ba dic trung co ban dé xac dinh mirc sinh ctia quan thé:
+ S6 lugng trimg hodc con non sau mdi lan sinh.
+ Thoi gian giita hai lan sinh.
+ Tudi bat dau tham gia sinh san
G/ MUC SONG SOT

Ss=1-D o
1 1a kich thudc quan thé
D mtrc tir vong

H/ SU TANG TRUONG CUA QUAN THE

Sy ting trudng, trude hét phu thude vao ty 1é sinh san (b) va ty 1é tr vong (d) trong mdi tuong quan:
r=b-d

r 12 hé s6 hay “mirc do ting truong riéng tirc thoi” ctia quan thé, tic 1a sb luong gia ting trén don vi
thoi gian va trén mot ca the.
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Neu r>0(b>d) quan thé phat trién (tdng s6 luong), r =0 (b = d) quan thé 6n dinh, conr < 0 (b < d)
quan thé suy gidam so lugng.

a/ moi trudng 1y tudng: Tir cac chi s ndy ta co thé viét:
AN/ At=(b-d).N hay AN/ At=r.N

AN (hay dN): mtc ting truong, At (hay dt)khoang thoi gian, N sb lugng cia QT, r hé s6 hay toc do
tang truong

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

Day 1a phuong trinh vi phan thé hién sy ting truong sé lwong sé lwong cua quan thé trong diéu kién
khong c6 su gi6i han cia méi truong. Lay tich phan dung 2 vé cua phuong trinh (1) ta c6:

Nt=Noe"* (2)
& day: Nt va Ny 1a s6 lwong cua quan thé ¢ thoi diém tuong tGng t va to, e - co sd logarit ty nhién, t
thoi gian
T phuong trinh 2 léy logarit cua cé 2 vé ta c6: r = (LnNt — LnNo)/(t — to)
b/ Méi trudong c6 gidi han: duge thé hién dudi dang mot phuong trinh sau:

dN/dt = rN(K-N)/K =rN - r N2/ K =rN (1- N/K) hoiic: N = K/(1+e)a —rt hoic N = Ne-V®1

r - toc d9 tang trudng riéng tirc thoi;

N - 56 luong cé thé;

K -sb lugng t6i da quan thé co thé dat dugc hay 1a ti€ém can trén;

e - co s logarit tw nhién

a- hﬁmg s6 tich phan xac dinh vi tri bat dau cta duong cong trén truc toa do; vé mit sé lwong
a= (K -N)/N khit=0. Gid tri I - N/K chi ra cic khd ning déi khdng ciia moi truong lén sw ting
truwéng sé lwong ciia quan thé.

Vi du: vé su tang truong quan thé trong diéu kién ly thuyet va diéu kién surc tai cua moi truong.

Gid sir c6 mot quan thé véi 100 cd thé ban dau, moi cd thé cé kha ning b6 sung trung binh 0,5 cd
thé trong mot khoang thoi gian t. Chung ta xét sy tang truong quan thé sau 1 khoang thoi gian
trong diéu ki¢n ly thuyét va diéu kién surc tai moi truong la 1000 ca thé.

T} Sot orie ) r’ _i\.s
N = N N, = e ®)

0 100 100

100.(e™ "= 100, (&>(1-T007T000)!

1 ()()_{e‘“-j) 100.(™" :

100.(e™-) 100,(05(1-2327T000)3

-135/1000)2

I\J Ul

Ly

|| n
B | B | n

16
=27
448

LI | b9 | —

100.(e™")=180.564 100, (g2 INH0015 995

tn|*

|

Néu khong co su dbi khang ciia méi trudng thi r => rmax tirc 1a thé nang sinh hoc cua loai. Nhiing
loai c6 rmax 16n thuong c6 sb lugng dong, kich thudc nho, sinh san nhanh va chi yéu chiu sy
tac dong cua moéi truong vo sinh (ret dam, 1 lut, chay...), con nhiing loai ¢6 rmax nho (dong vat
béc cao ching han) thi c6 sb luong it, tudi tho cao, strc sinh san thap, kha nang khoi phuc sé lugng
kém va chiu anh huéng chu yéu cia cic yéu td moi trudng hitu sinh (bénh tt, bi ky sinh, bi sin
bét...)

I/ THANH PHAN TUOI TRONG QUAN THE
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Khi xép cac nhém tudi nay ké tiép 1én nhau tir nhém tudi I dén nhom tudi III, ciing tuong tr
nhu khi xép céac thé hé ta co thap tudi, nhung & day cho phép danh gid xu thé phat trién s6 luong cua
quan thé ciing nhu mdt s6 cac y nghia khac.

Sau sinh san Sau sinh san

Nhém dang sinh san

Nhém dang sinh san

Nhém dang sinh san

Trudce sinh san
Trude sinh san

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

CHUONG 4. HE SINH THAI VA SINH QUYEN
A/ CHUOL LUOI THUC AN VA BAC DINH DUONG

Chudi thirc an tong qudt c6 dang:
SVSX — SVTT bac 1 — SVTT bac 2 — SVTT béac 3 — ... — SV phan huy
- Trong hé sinh thai co hai loai chuoi thirc an:

+ SV ty dudng=>PV an SV ty dudng> PV an thit cac cap.

+ Mun bd SV DV an mun bd SV-> DV in thit cac cp.
- Lwéi thire in: Tong hop nhitng chudi thirc an c6 quan hé v6i nhau trong hé sinh thai. Mdi loai
trong quan x3 khong chi lién hé voi mot chudi thirc an ma c6 thé lién hé voi nhiéu chudi thirc an.
- Bic dinh dwdng: Bao gdm nhimg mit xich thirc dn trong ciing mot nhoém sip xép theo cac thanh
phan ctia cting mot chudi thirc dn bao gdbm SVSX, SVTT béc 1, SVTT bac 2, ...

B/ HINH THAP SINH THAI VA NANG SUAT SINH HOC
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Wedge-tailed eagle

Wallaby

Plants

15000 'ha

Ning suit
Céc h¢ sinh thai ¢o6 2 loai nang suat:

. Ning suét so cap: d6 1 nang suat cta sinh vat san xudt
. Nang suat thur cap: do 1a nang suat cua sinh vat tiéu thu
. Nang suat dugc tinh 1a: Gam chat kh6/m?/ngay

+ Higu suét sinh thai ,

Eff (H) = Ci+1. 100%/C; (eff: Hi¢u suat sinh thai, Ci bac dinh dudng thur 1, Ci+1 bac dinh dudng thir
itl)

+ Séan lugng sinh vat so cép’ ) . )

Px=Pg-R (Pn: SL so cap tinh, Pg san lugng so cap thd, R phan hé hap cua TV)

SINH HOC 10:

A/ SINH SAN O VI SINH VAT

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

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

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

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

12H,O + 12NADP + 18ADP + 18Pv + 60 lugng ta _%% * 60, + 12NADPH, +
18ATP + 18H,O0.

- Phuong trinh pha tdi quang hop:

6C0, + 12NADPH, +18ATP + 12H,O __, CsHi2O6 +12NADP + 18ADP +18Pv
60
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a) Phuong trinh tong quat ctia qué trinh ho hdp ma nguyén liéu 13 glucozo:
CsH1206 + 6CO2 — 6CO2 + 6H20
= Chi s6 ho hap (RQ)=6/6=1

b) Qua trinh hd hip dugc chia 1am 3 giai doan:

+Puong phan: Taora 2 ATP va 2 NADH

+Chu trinh crep:Tao ra 2 ATP va 8 NADH, 2FADH>»

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

1FADH: qua chudi truyén electron tao 2 ATP)
=> S phan tir ATP duoc tao ra qua chudi truyén dién tir 1a: 2 x 3) + (8 x 3) + (2 x 2) = 34
ATP
- Nhu vdy, tong s6 phan tir ATP ma té bao thu duoc sau khi phan giai hoan toan 1 phan tir
glucozo 1a 38 ATP.

C/ DIEN TiCH BE MAT VA THE TiCH CUA VI KHUAN DANG CAU
- Di¢n tich bé mat: S=4.n R2
- Thé tich V=4/3.m.R3

D/KHI BINH PHUONG (%)

- Lich sir: Do Karl Pearson dé xuat 1900

v?=X(0-E)*E (¥*: Khi binh phuong; O Sé liéu thuc té; E s6 liéu dy kién theo 1y thuyét Ho)
Khi tim duge %>  ngudi ta so sanh voi 1 bang phan phdi y%  tir d6 rat ra két luan. Ung
véi mire ty do n xac dinh theo d6 chinh xac a thi gia thuyét Ho 1a dang. Néu ¥* 16n hon
gia tri C (n,a ) trong bang phan phdi Thi gia tri Ho khong phu hop

VD:

Kiéu hinh F; 0 E (O-E)? (O-E)?/E
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

z 960 960 7,2074

Nhu véy, di chiéu véi gia tri x> = 7,815, ta thiy gia tri x> = 7,2074 thu dugc trong thi
nghiém < 7,815 nén két qua thu duoc trong thi nghiém phu hop voi quy ludt phan li doc lap.
Su sai khac gitra s6 liéu li thuyet va thyc nghiém 1a do sai s6t ngau nhién.

E/ GIA TRI TRUNG BINH X

X =x+Xotx3t....... +x,/N )
F/ PHUONG SAI (Sz) VA bO LECH CHUAN

$?=3 (xa-X )¥(n-1) ,
Phuong sai phan anh gia tri 1éch so vdi tri s6 trung binh
Do 1éch chuan
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s= /s? phan anh s6 lidu cu thé cua x; 1éch bao nhiéu so voi tri sé TB X

G/ Strc hit nuée ciia té bao truwée khi dit vao dung dich la:
Ta co: Py, = RTC ->C=Py/RT
- Pé cay hut duoc nudce thi Py, > Pdd dat -> Py, > 2.5atm
- Muahé:C>2.5/RT=2.5/(273 +36).0,082
Mua dong : C >2.5/RT =2.5/(273 + 13).0,082
C 14 nong d6 dich bao
H/ Phuong trinh thim thau nudc cua té bao.
S=P-T
Céc trang thai nudc cia té bao.
- Té bao bio hoa nudc: P=T
- Té bao héo hoan toan: S =P
- Té bao thiéu bio hoa nudc: S>0, P> T.
- Té bao méat nudc do sy bay hoi: S=P+ T
S=P-T=1,6-0,5=1,1 atm

Tinh &p suét thim thau theo cong thirc P =R.T.C.i.
P=RTCi
R: Hang s khi (R=0,0821)
T: Nhiét do tuyét doi (T=270° + t°) (t°: nhiét dJ luc thi nghi¢m)
C: Nong d6 dung dich tinh theo M
i: Hé sd Van-Hép biéu thj mtc do ion hoa cua dung dich
i=1+ (n-1), trong d6: do phan ly; n: s6 ion phan ly.
Dbi vai chat khong dién giai (duong) ¢ i=1.

1/ hé s6 ho hap ciia cac axit

- Axit panmitic: CisH31COOH
- Axit stearic : C17H3sCOOH
- Axit sucxinic: HOOC - CH; - CH> - COOH
- Axit malic: HOOC - CHz -CHOH — COOH

Hé s6 ho hip 1a ti s giita s6 phan tir CO» thai ra va s6 phan tir Oz hip thu vao (RQ).
Ci6H3202 +23 O2=> 16 CO2 + 16 HoO =>RQ:1=16/23 =0,6957
CisH3602 +26 02 => 18 CO2 + 18 H2O =>RQ2=18/26 =0,6923
C4sHeOs + 7202 =>4CO2 + 3H.O =>RQs =4/3,5 =1,1429
CsHeOs + 302, =>4CO, + 3HO =>RQ4 =4/3 =1,3333
b) Nhan xét: Cung nguyén liu la axit:
- Néu axit giau hydro va ngheo oxi =>RQ < 1.
- Néu axit bac thap ditricacboxylic giau oxi => RQ >1
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