TRUNG GIA SU ALPHA THANH PHO VINH 0917.638.972 — 0984.638.972

HE THONG TOAN BO KIEN THOC SINH HOC PHO THONG
IEAAAkAAkAkAAAkkhkkhkkhkkhkkikkhkkikikkikikik
A. CO SO VAT CHAT VA CO CHE DI TRUYEN O CAP NO PHAN TO
(ADN — ARN — PROTEIN )

PHAN I . CAU TRUC ADN

I . Tinh so nucleotit cua ADN hoac cua gen
1. Noi v6i moi mach cua gen :
- Trong ADN , 2 mach bo sung nhau, nen so nu va chieu dai cua 2 mach bang nhau .

A+T+ Gl+X1:T2+A2+X2+GZZ %

- Trong cung mot mach , Ava T cung nh6 G va X, khong lien ket bo sung nen khong nhat
thiet phai bang nhau . S6 bo sung chz co gita 2 mach : A cua mach nay bo sung véi T cua mach
kia, G cua mach nay bo sung v6i X cua mach kia . Vi vay , so nu moi loai 6 mach 1 bang so nu
loai bo sung mach 2.

AL =T, . T1=A; ;G1=X; ; X1=G;
2. Noi vdi ca 2 maich :
- So nu moi loai cua ADN la so nu loai fio 6 ca 2 mach :
A=T=A1+A =T1+T, =A;1+ T =A+ T,
G=X=G1+G, =X+ X5, =G+ X; =G, + X,
Chu y :khi tinh tz le %
WAL+ %A2 _ %T1+%T2 _

WA=%T= 5 S T
0 0 0 0
%G = % X = A)G]';A)GZ: A)X].;A)XZZ lllllll

Ghi nh6 : Tong 2 loai nu khac nhom bo sung luon luon bang nda so nu cua ADN hoac bang
50% so nu cua ADN : Ngoéc lai neu biet :

+ Tong 2 loai nu =N/ 2 hoac bang 50% thi 2 loai nu fio phai khac nhom bo sung

+ Tong 2 loai nu khac N/ 2 hoac khac 50% thi 2 loai nu fio phai cung nhom bo sung

3. Tong so nu cua ADN (N)

Tong so nu cua ADN latong so cua 4 loai nu A + T + G+ X . Nhong theo nguyen tac bo sung
(NTBS) A=T, G=X. Vivay, tong so hu cua ADN fi6dc tinh la :

N=2A+2G =2T +2X hay N=2(A+G)

Dofio A+ G :% hoac %A + %G = 50%

4. Tinh so chu ki xoan (C)
Mot chu ki xoan gom 10 cap nu =20 nu . khi biet tong so nu ( N) cua ADN :
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N=Cx20 = C=_—

5. Tinh khoi 166ng phan t6. ADN (M) :
Mot nu co khoi 166ng trung binh la 300 fivc . khi biet tong so nu suy ra
M =N x 300 fivc
6. Tinh chieu dai cua phanté ADN (L):
Phan t6 ADN la 1 chuoi gom 2 mach fién chay song song va xoan fieu fian quanh 1 truc . vi
vay chieu dai cua ADN la chieu dai cua 1 mach va bang chieu dai truc cua no . Moi mach co

% nucleotit, fio dai cua 1 nu la 3,4 A°

=N 34p°
2
Non vo thé6ng dung :
o 1 micromet =10 * angstron ( A%)
o 1 micromet = 10° nanomet ( nm)
. 1 mm = 10*micromet = 10°nm =10’ A°

I1. Tinh soilien ket Hifiro va lien ket Hoa Tri N — P
1. Solien ket Hifiro (H)
+ A cua mach nay noi voi T 6 mach kia bang 2 lien ket hifiro
+ G cua mach nay noi voi X 6 mach kia bang 3 lien ket hifiro
Vay so lien ket hifiro cua gen la :
H=2A +3G hoac H=2T + 3X

2. Solienkethoatro (HT)
a) So lien ket hoa tro noi cac nu tren 1 mach gen : % -1

Trong moi mach fién cua gen, 2 nu noi voi nhau bang 1 Ik hoa tro , 3 nu noi nhau
bang 2 Ik hoa tro .. % nu noi nhau bang % -1

b) So lien ket hoa tro noi cac nu tren 2 mach gen : 2(% -1)

Do so lien ket hoa tro noi gida cac nu tren 2 mach cua ADN : 2(% -1)

c) So lien ket hoa tro idng — photphat trong gen ( HTg.p)

Ngoai cac lien ket hoa tro noi gidéa cac nu trong gen thi trong moi nu co 1 Ik hoa tro
gan thanh phan cua HsPO, vao thanh phan fiddng . Do fio so lien ket hoa tro N — P
trong ca ADN la:
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HTm-p=2(%-1) FN=2(N=1)

PHAN II. CcO CHE TO NHAN NOI CUADN

| . TINH SO NUCLEOTIT TO DO CAN DUNG

1.Qua 1 lan té nhan foi ( td sao , tai sinh , tai ban)
+ Khi ADN t6 nhan fioi hoan toan 2 mach fieu lien ket cac nu td6 do theo NTBS :
Anpn N0 VOI T1s40 Va NgOOC lai ; Gapn NOi VOI X 1540 VA NQOOC lai . Vi vay so nu to
do moi loai can dung bang so nu ma loai no bo sung

Au=Tw=A=T,; Gu=Xy=G =X
+ So nu t6 do can dung bang so nu cua ADN
Ntd: N

2. Qua nhieu fidt t6 nhan fioi ( x fidt )
+ Tinh sol ADN con
-1 ADN me qua 1 fi6t t6 nhan fioi tao 2 = 2' ADN con
-1 ADN me qua 2 fi6t to nhan fioi tao 4 = 2 ADN con
- 1 ADN me qua3 fidt t6 nhan fioi tao 8 = 2* ADN con
- 1 ADN me qua x fi6t t6 nhan fioi tao 2 ADN con
Vay : Tong so ADN con = 2*

- Du 6 ot t6 nhan fioi nao , trong so ADN con tao ra td 1 ADN ban fiau , van
co 2 ADN con ma moi ADN con nay co chéa 1 mach cu cua ADN me . Vi vay so
ADN con con lai la co ca 2 mach cau thanh hoan toan t6 nu moi cua moi tréong noi
bao .

So ADN con co 2 mach fieu méi = 2*— 2
+ Tinh so nu té/ do can dung :
- So nu t6 do can dung thi ADN trai qua x fi6t t6 nhan fioi bang tong so nu sau
cung coup trong cac ADN con trd so nu ban flau cua ADN me
e Tong so nu sau cung trong trong cac ADN con : N.2*
e So nu ban fiau cua ADN me :N
Vi vay tong so nu t6 do can dung cho 1 ADN qua x fi6t t6 nhan fioi :
> Nw=N.2"=N=N(2"-1)
- So nu t6 do moi loai can dung la:
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D A= D Tu = A( 2% -1)
DGu= Y Xw =G( 2% -1)
+ Neu tinh so nu t6 do cua ADN con ma co 2 mach hoan toan moi :
Z N td hoan toan mai = N( 2% - 2)
ZAtd hoan toan méi = ZT W = A( 2" -2)
ZG td hoan toan mdi = ZX d = G( 2" 2)
Il .TINH SO LIEN KET HINRO ; HOA TR0 N- P NOOC HINH THANH HOAC
B0 PHA VO
1. Qua 1 ot té nhan foi
a. Tinh so lien ket hifirobo pha vo va so lien ket hifiro iddc hinh
thanh
Khi ADN t6 nhan fioi hoan toan :
- 2 mach ADN tach ra, cac lien ket hifiro gida 2 mach fieu bo pha vé nen so
lien ket hifiro bo pha v bang so lien ket hifiro cua ADN
H b(\) Aot = H ADN
- Moi mach ADN fieu noi cac nu t6 do theo NTBS bang cac lien ket hifiro nen
so lien ket hifiro idéc hinh thanh la tong so lien ket hifiro cua 2 ADN con
H hinh thanh=2. Hapn
b. So lien ket hoa tro Aiééc hinh thanh :
Trong qua trinh t6 nhan fioi cua ADN , lien ket hoa trd N —P noi cac nu trong moi
mach cua ADN khong b pha v6 . Nhéng cac nu t6 do fien bo sung thi dé6c¢ noi voi
nhau bang lien ket hoa tro fie hinh thanh 2 mach mdi

Vi vay so lien ket hoa tro id6¢ hinh thanh bang so lien ket hoa tro noi cac nu vaoi
nhau trong 2 mach cua ADN

HT fooc hinh thanh = 2 ( % “1)=N-2

2 .Qua nhieu fidt t6 nhan fioi ( x fidt )
a. Tinh tong soi lien ket hidro bo pha v6 va tong sol lien ket
hidro hinh thanh :
-Tong so lien ket hidro bo pha vé :
> Hbophavo=H (2 -1)
- Tong so lien ket hidro fi66¢ hinh thanh :
> H hinh thanh = H 2"
b. Tong soi lien ket hoa tri iddc hinh thanh :
Lien ket hoa tro id6¢ hinh thanh la nhdng lien ket hoa tro noi cac nu t6 do lai
thanh chuoi mach polinucleotit mdi
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So lien ket hoa tro noi cac nu trong moi mach fion : % -1

- Trong tong so mach iidén cua cac ADN con con co 2 mach cu cua ADN me
AOOC giod lai

- Do fio so mach mdi trong cac ADN con la 2.2* - 2, vi vay tong so lien ket
hoa tro i66c¢ hinh thanh la :

_ 3 HT hinh thanh = (% -1) (2.2°-2) = (N-2) (2*-1)

I11. TINH THOI GIAN SAO MA
Co the quan niem so lien ket cac nu td do vao 2 mach cua ADN la fiong thoi ,
khi mach nay tiep nhan va fiong gop d66c bao nhieu nu thi mach kia cung lien
ket A66C bay nhieu nu
Toc o td sao : So nu dodc tiep nhan va lien ket trong 1 giay
1. Tinh théi gian t6 nhan fioi (t6 sao )
Thoi gian e 2 mach cua ADN tiep nhan va kien ket nu t6 do
- Khi biet thoi gian fie tiep nhan va | ien ket trong 1 nu la dt, thoi gian to sao
dédc tinh la :

TGtosao =dt. %

- Kbhi biet toc fio t6 sao (moi giay lien ket i6dc bao nhieu nu )thi thoi gian to
nhan fioi cua ADN la:
TG tosao= N : toc fio to sao

PHAN I11 . CAU TRUC ARN

I.TINH SO RIBONUCLEOTIT CUA ARN :
- ARN th6dng gom 4 loai ribonu : A U, G , X vafidoc tong hop té 1 mach ADN
theo NTBS . Vi vaT so ribonu cua ARN bang so nu 1 mach cua ADN

rN =rA+rU +rG+rX:%

- Trong ARN A va U cung nho G va X khong lien ket bo sung nen khong nhat thiet
phai bang nhau . SO bo sung chz co giba A, U, G, X cua ARN lan 166t v6i T, A, X,
G cua mach goc ADN . Vi vay so ribonu moi loai cua ARN bang so nu bo sung 6
mach goc ADN .

rA =T goc ;rU= Agoc
rG = Xgoc ; rX = Ggoc

* Chuy : Ngdé6c lai, so 166ng va tz le % tdéng loai nu cua ADN fi66c tinh nhé sau :
+ So 166ng :

A=T=TrA +rU
-5-
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G=X=rR +rX
+Tele % :

o) o)
% A = %T = YorA + %ruU

%G = % X = %rG + %rX
I1. TINH KHOI LOONG PHAN TO ARN (Magn)
Mot ribonu co khoi 166ng trung binh la 300 fivc , nen:

Magry = IN . 300fve = % . 300 five

I11. TINH CHIEU DAI VA SO LIEN KET HOA TR0 N —P CUA ARN
1 Tinh chieu dai :
- ARN gom co mach rN ribonu véi fio dai 1 nu la 3,4 A°. Vi vay chieu dai

ARN bang chieu dai ADN tong hép nen ARN fio
N

-Vivay Lapn = Lagy =N . 3,4A° = ~ 34 A°
2 . Tinh so lien ket hoa tro N —P:
+ Trong chuoi mach ARN : 2 ribonu noi nhau bang 1 lien ket hoa tro , 3 ribonu noi
nhau bang 2 lien ket hoa tro ..Do fio so lien ket hoa tro noi cac ribonu trong mach
ARNIlarN -1
+ Trong moi ribonu co 1 lien ket hoa tro gan thanh phan axit HsPO,4vao thanh phan
fdong . Do fio so lien ket hoa tro loai nay co trong rN ribonu la rN

Vay so lien ket hoa tro N —P cua ARN :

HT aosn=rN—=1+rN=2.rN -1

PHAN IV . CO CHE TONG HOP ARN

I . TINH SO RIBONUCLEOTIT TO DO CAN DUNG
1.Quallan sao ma:
Khi tong hép ARN, chz mach goc cua ADN lam khuon mau lien cac ribonu t6 do
theo NTBS :
AppnNOI U prn 5 TapnNOT A pgn
Gapn NOi X arn Xapn NOI G arn
Vivay :
+ So ribonu t6 do moi loai can dung bang so nu loai ma no bo sung tren mach goc
cua ADN
FAw = Tgo‘c ; Uy = Ago‘c
Gy = Xgo‘c; Xid = Ggo‘c
+ So ribonu t6 do cac loai can dung bang so nu cua 1 mach ADN
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N
2
2. Qua nhieu lansao ma (klan)

Moi lan sao ma tao nen 1 phan t0 ARN nen so phan t6 ARN sinh ra td 1 gen
bang so lan sao ma cua gen fio .

So phanté ARN =Solansao ma =K

+ So ribonu t6 do can dung la so ribonu cau thanh cac phan t6 ARN . Vi vay

qua K lan sao ma tao thanh cac phan t6 ARN thi tong so ribonu t6 do can dung la:
> Ny =K. rN

+ Suy luan t66ng t6 , so ribonu tdé do moi loai can dung la :
DAY =K TA=K . Tge ; DU =K. tU =K. Ay
> 1Gy =K. 1G =K. Xgoc ; > Xy =K. rX =K. Gy

* Chu y : Khi biet so ribonu t6 do can dung cua 1 loai :

+ Muon xac fiotnh mach khuon mau va so lan sao ma thi chia so ribonu fio cho
so nu loai bo sung 6 mach 1 va mach 2 cua ADN => So lan sao ma phai la 60c¢ so
giba so ribbonu fio va so nu loai bo sung 6 mach khuon mau .

+ Trong trodng hdp can c6 vao 1 loai ribonu t0 do can dung ma chda fiu xac
fonh mach goc , can co so ribonu t6é do loai khac thi so lan sao ma phai la 66c¢ so
chung giba so ribonu t6 do moi loai can dung voi so nu loai bo sung cua mach goc
I1. TINH SO LIEN KET HINRO VA LIEN KET HOATRON - P :

1.Quallansaoma:

a. So lien ket hidro :
H ot = H apn
H hinh thanh = H apn
=> H idt = H hinh thanh = H spn

rNtd =

b. So lien ket hoa tro :
HT hinhthanh =rN -1
2. Qua nhieu lansaoma (K lan):
a. Tong so lien ket hidro bo pha vo
> Hphavo=K.H
b. Tong so lien ket hoa tro hinh thanh :
> HT hinh thanh = K (rN —1)
I11. TINH THOI GIAN SAO MA :
* Toc o sao ma : So ribonu i6oc tiep nhan va lien ket nhau trong 1 giay .
*Thoi gian sao ma :
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- Noi v6i moi lan sao ma : la thdi gian fie mach goc cua gen tiep nhan va lien
ket cac ribonu t6 do thanh cac phan t0 ARN
+ Khi biet théi gian fie tiep nhan 1 ribonu la dt thi thdi gian sao ma la :
TGsaoma = dt.rN
+ Khi biet toc fio sao ma ( moi giay lien ket iddc bao nhieu ribonu ) thi thoi
giansaoma la:

TGsaoma =r N : toc Ao sao ma

- Noi voi nhieu lan sao ma (K lan) :
+ Neu thoi gian chuyen tiep gida 2 lan sao ma ma khong fiang ke thi thoi
gian sao ma nhieu lan la :
TG sao ma nhieu lan = K TG sao ma 1 lan
+ Neu TG chuyen tiep gida 2 lan sao ma lien tiep fiang ke la At thdi gian
sao ma nhieu lan la :
TG sao manhieulan = K TG sao ma 1l lan + (K-1) At

PHAN IV . CAU TRUC PROTEIN
| . TINH SO BO BA MAT MA -SO AXIT AMIN
+ C0O 3 nu ke tiep nhau tren mach goc cua gen hép thanh 1 bo ba ma goc ,
3 ribonu ke tiep cua mach ARN thong tin ( mMARN) hop thanh 1 bo ba ma sao .
Vi so ribonu cua mARN bang véi so nu cua mach goc , nen so bo ba ma goc

trong gen bang so bo ba ma sao trong mARN .

So bo bamatma = N _™N
23 3
+ Trong mach goc cua gen cung nhd trong so ma sao cua mARN thi

co 1 bo ba ma ket thuc khong ma hoa a amin . Cac bo ba con lai co ma hoa a.amin

Soiboiba co ma hoa a amin (a.amin chuoi polipeptit)= % -1 = % -1

+ Ngoai ma ket thuc khong ma hoa a amin , ma mo fiau tuy co

ma hoa a amin , nhéng a amin nay bo cat bo khong tham gia vao cau truc protein

Soia amin cua phan to protein (a.amin pro hoan chzénh )= % -2 =

LA
3

I1. TINH SO LIEN KET PEPTIT
- So lien ket peptit hinh thanh =so phan t6 H,O tao ra
- Hai a amin noi nhau bang 1 lien ket peptit , 3 a amin co 2 lien ket peptit
........ chuoi polipeptit co m la a amin thi so lien ket peptit la :
Soilien ket peptit =m -1
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I11. TINH SO CACH MA HOA CUA ARN VA SO CACH SAP NAT A AMIN
TRONG CHUOI POLIPEPTIT

Cac loai a amin va cac bo ba ma hoa: Co 20 loai a amin th6dng gap trong cac phan
t0 protein nho sau :

1) Glixerin : Gly 2) Alanin : Ala 3) Valin : Val 4)
Loxin : Leu

5) Izolbxin : lle 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 :GIn
Phenilalanin :Phe
17) Tirozin: Tyr
Bang bo ba mat ma

14) Arginin : Arg  15) Lizin : Lys 16)

18) Histidin : His 19) Triptofan : Trp  20) Prolin : pro

U X A G
Uuuu U X UAU}Tyr UG Uy U
qu} phe | U X UAX UG X~ Cys | X
UUA UXA Ser |[UAA** |UGA ** | A
UUG Leu|UXG UAG ** |UGG G
Trp
XUU X X U XA)Li, His | XGU 0
xux} xxx} X A XGX} o
Le |Pro XAA XGA A
u XXA XAG- GIn|Arg G
XUA XXG XGG
XUG
AUA AXU AAU} AGU
AUX} He | A X X Asn AG X U
AUA Thr AAX Ser X
AUG * AXA AAA AGA A
Met AXG AAG AGG G
Lys Arg
GUU} G X U7 GAU} G G Uy U

JL_Q_

f
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GUX G XX GAX GGX X
Val G XA Asp GGA Gli | A
GUA Ala GAA GGG G
GUG *val | GXG GAG
Glu
Kihieu : * ma md fiau ; ** ma ket thuc

PHAN V . CO CHE TONG HOP PROTEIN

| . TINH SO AXIT AMIN TO DO CAN DUNG :
Trong qua tinh giai ma , tong h6p protein, chz bo ba nao cua mARN co ma hoa a
1) Giai ma tao thanh 1 phan to protein:
e Kbhi riboxom chuyen dich t6 fiau nay fien fiau no cua mARN fie hinh thanh
chuoi polipeptit thi so a amin t6 do can dung fidé¢c ARN van chuyen mang fien
la fie giai ma md fiau va cac ma ke tiep , ma cuoi cung khong fiééc giai . Vi

vay so a amin t6 do can dungh cho moi lan tong hop chuoi polipeptit la :

So aamin t6 do can dung : So aay :%-1 :% -1

e Khi roi khoi riboxom , trong chuoi polipeptit khong con a amin t60ng 6ng vO0i
ma mo fiau .Do o, so a amin t6 do can dung fie cau thanh phan to protein (
tham gia vao cau truc protein fie thoc hien chéc nang sinh hoc) la:

So a amin t6/ do can dung fie cau thanh protein hoan chznh :

So aap =N =M 5
2.3 3
2 ) Giai ma tao thanh nhieu phan t6 protein :

e Trong qua trinh giai ma, tong hdp protein , moi 166t chuyen dich cua riboxom
tren mARN se tao thanh 1 chuoi polipeptit .

- Co n riboxomchuyen dich qua mMARN va khong tr6 lai la co n 166t tro6t cua
riboxom . Do o so phan t6 protein ( gom 1 chuoi polipeptit ) = so 166t troot
cua riboxom .
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- Mot gen sao ma nhieu lan, tao nhieu phan t6 mARN cung loai . Moi mARN
fieu co n 166t riboxom trodt qua thi qua trinh gia ma béi K phan t6 mARN se
tao ra so phan to protein :

> so P =tong so 166t tro6t RB = K .n

e Tong so axit amin t6 do thu A00C hay huy fiong vOa fie tham gia vao cau truc
cac phan t6 protein voa fie tham gia ma mo fiau. Vi vay :

-Tong so axit amin td do id6¢ dung cho qua trinh giai ma la so axit
amin tham gia vao cau truc phan to protein va so axit amin thjam gia vao
viec giai ma m6 fau (fidoc dung 1 lan mo ma thoi ).

zaatd:SOsP.(%-l) = Kn(%-l)

- Tong so a amin tham gia cau truc protein fie théc hien chéc nang sinh
hoc ( khong ke a amin mo fau ) :

> aaP :SozP.(%-Z)

I1. TINH SO PHAN TO NOOC VA SO LIEN KET PEPTIT

Trong qua trinh giai makhi chuoi polipeptit fiang hinh thanh thi c6 2 axit amin ke
tiep noi nhau bang lien ket peptit thi fiong thoi giai phong 1 phan t6 n6éc, 3 axit
amin noi nhau bang 2 lien ket paptit, fiong théi giai phong 2 phan t6 n6ééc... Vi
vay :
e So phan t6 n66c 6O giai phong trong qua trinh giai matao 1 chuoi polipeptit
la
So phan t6 H,0 giai phong = LA
e Tong so phan td6 n66c¢ 6o giai phong trong qua trinh tong hép nhieu phan t6
protein (moi phan to protein la 1 chuoi polipeptit) .
> H,0 giai phong = so phan td protein . LA
e Khi chuoi polipeptit roi khoi riboxom tham gia chéc nang sinh hoc thi axit
amin mo fiau tach ra 1 moi lien ket peptit v6i axit amin fio khong con =so

lien ket peptit thdc so tao lap 60C la %-3 =soaap-1.Vvivay tong so lien

ket peptit thdc s6 hinh thanh trong cac phan t6 protein la :
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peptit = Tong so phan to protein . (ﬂ -3)=SoP(soaap -1)
3

I11. TINH SO ARN VAN CHUYEN ( tARN)
Trong qua trinh tong hép protein, tARN nang axit amin fien giai ma. Moi 166t giai
na, tARN cung cap 1 axit amin - mot phan t6 ARN giai ma bao nhieu 166t thi cung
cap bay nhieu axit amin .
SO giai ma cua tARN co the khong giong nhau : co loai giai ma 3 lan, co loai 2 lan,
1lan.
- Neu co x phan t6 giai ma 3 lan - so aado chung cung cap la 3x.
yphantd giaima2lan-> .. la2y.
zphantd’ giaimallan—> .. laz

-Vay tong so axit amin can dung la do cac phan t0 tARN van chuyen 3 loai fio cung
cap = phdoéng trinh.

3x+2y+z=> aatd docan dung
1V. SO DOCH CHUYEN CUA RIBOXOM TREN ARN THONG TIN

1.Van toc tr66t cua riboxom tren mARN

- La fio dai mARN ma riboxom chuyen dich fidéc¢ tron 1 giay.

- Co the tinh van toc tré6t bang cach cia chieu dai mMARN cho thdi gian
riboxom tr6ot to fiau no fien fau kia. (tréot het Marn )

V= 1_ (A%s)

* Toc fio giai ma cua RB :
- La so axit amin cua chuoi polipeptit keo dai trong 1 giay (so bo ba i66c¢
giai trong 1 giay ) = So bo ba ma RB tro0t trong 1 giay .
- Co the tinh bang cach chia so bo ba cua mARN cho théi gian RB tré6t
het mMARN.

Toc fio giai ma = so boicua mARN : t
2. Thai gian tong hop 1 phan t6 protein (phan té protein gom 1 chuoi
polipeptit )
- Khi riboxom tr66t qua ma ket thuc, r6i khoi mARN thi s6 tong hdp phan t6
protein cua riboxom fio i60Cc xem la hoan tat. Vi vay thdi gian hinh thanh 1 phan t6
protein cung la thoi gian riboxom tro6t het chieu dai mARN ( t6 fiau nofien fiau kia )
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t = 1
t
3. Thdi gian moi riboxom trodt qua het mARN ( ke t6 luc riboxom 1
bat fau troot )
Goi At : Kkhoang thoi gian riboxom sau tro6t cham hon riboxom trooc
- NoivoiRB1:t
- Noi v6i RB 2 :t+ At
- Noivoi RB 3 :t+2At
- TOoOng to foi voi cac RB con lai
VI. TINH SO A AMIN TO DO CAN DUNG NOI VOI CAC RIBOXOM CON
TIEP XUC VOl mARN
Tong so a amin t6 do can dung fioi voi cac riboxom co tiep xuc voi 1 mARN la tong
cua cac day polipepti ma moi riboxom fio giai ma AG0C :
D Ad =artap t ...t ay

Trong fio: x =soriboxom ;a; a; .. =s0 aamin cua chuoi polipeptit cua RB1 ,
RB2 ...
* Neu trong cac riboxom cach fieu nhau thi so a amin trong chuoi polipeptit cua
moi riboxom fio lan 166t hén nhau la 1 hang so : - so a amin cua téng riboxom hop
thanh 1 day cap so cong :

- So hang flau a; =so 1 a amin cua RB1

- Cong sai d =so aamin 6 RB sau kem hon so a amin tr6oc¢ fio .

- So hang cua day x = so riboxom co tiep xuc mARN ( fiang tro6t tren
MARN )

Tong so a amin t0 do can dung la tong cua day cap so cong fio:

Sx = §[2a1+(x—1)d]

B.CO SO VAT CHAT VA CO CHE DI TRUYEN O CAP NO TE BAO (NST)
PHAN | . NHIEM SAC THE VA CO CHE NGUYEN PHAN

I. TINH SO TE BAO CON TAO THANH
Te bao sinh san bang cach phan fioi trd thanh 2 te bao con - so te bao 6 the he sau
gap foi so te bao 0 the he tro6c¢

e TO 1tebaobaniau:
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+ Qua 1 fi6t phan bao tao 2'te bao con

+ Qua 2 fidt phan bao tao 22 te bao con

=> So te bao con tao thanh t6 1 te bao ban fiau qua x fidét phan bao A= 2"
e TO nhieu te bao ban fiau :
. + a; te bao qua x; fi6t phan bao = te bao con a;.2";

+ a, te bao qua x, fi6t phan bao = te bao con a,.2%

=>Tongsote baoconsinhra > A=a;2" +a,.2% +...

I1. TINH SO NHIEM SAC THE TOONG NOONG VOI NGUYEN LIEU NOOC
CUNG CAP TRONG QUA TRINH TGO NHAN NOI CUA NHIEM SAC THE
Khi t6 nhan fioi, moi néa cua nhiem sac the ban fiau tao them ndéa moi t6 nguyen
lieu cua moi tr6dng noi bao fie tr6 thanh 2 nhiem sac the giong het no. (Do fio co
the quan niem la mot nhiem sac the cu tao them mot nhiem sac the mdi ).

Moi iidt nguyen phan co 1 dot t6 nhan fioi cua cac nhiem sac thetrong te
bao me so A6t t6 nhan foi cua nhiem sac the = so fiot nguyen phan cua te bao .

e SO0/ NST to6ng NBONG voi nguyen lieu AGOC moi trédng noi bao cung cap
bang tong so NST sau cung trong tat ca te bao con tré so NST ban fiau te bao
me
- Tong so NST sau cung trong tat ca te bao con : 2n .2*

- S0 NST ban fiau trong te bao me : 2n
Vay tong so NST t66ng n6dng voi nguyen lieu AGOC cung cap khi 1 te bao 2n
phai qua x fidt nguyen phan la:
> NST =2n.2" -2n=2n(2"-1)

e S0 NST choa hoan toan nguyen lieu moi

Du 0 6t nguyen phan nao , trong so NST cua te bao con cung co 2 NST mang

1/2 NST cu cua 1 NST ban flau = so NST co chfa 1/2 NST cu =2 lan so NST

ban fiau . Vi vay , so NST trong te bao con ma moi NST nay fieu fid6¢ cau thanh

t0 nguyen lieu moi do moi trddng noi bao cung cap la :
> NSTmoi =2n.2°- 2.2n=2n(2°-2)

I11. TINH THOI GIAN NGUYEN PHAN

1. Thai gian cua 1 chu ki nguyen phan :

La thoi gian cua 5 giai fioan , co the fidéc¢ tinh t6 fiau ki trodc fien het ki trung

gian hoac t6 fiau ki trung gian fien het Ki cuoi

2. Thai gian qua cac fidt nguyen phan
La tong thoi gian cua cac fiét nguyen phan lien tiep

e Toc fio nguyen phan khoing thay fioi :
Khi thdi gian cua iidt nguyen phan sau luon luon bang thoi gian cua fiot
nguyen phan tréoc .
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> TG = thoi gian moi idt x soi fidt nguyen phan
e Toc fiolnguyen phan thay fioi
Nhanh dan fieu : khi théi gian cua fi6t phan bao sau it hdn thoi gian cua fi6t phan
bao trooc la 1 hang so ( ng6oc lai , thdi gian cua nguyen phan giam dan fieu )

Vidu:
Thoi gian cua iidt nguyen phan 1 : 30 phut 30 phut
Thoi gian cua fidt nguyen phan 2 : 28 phut 32 phut
Thoi gian cua 6t nguyen phan 3 : 36 phut 34 phut

Nhanh dan fieu
cham dan fieu
Vay : Thoi gian qua cac fiét phan bao lien tiep la tong cua day cap so cong ma
moi so hang la th6i gian cua 1 idt nguyen phan

> TG= (a+a)=[2a+(x-1)d]

PHAN 2 . CO CHE GIAM PHAN VA THU TINH

I. TINH SO GIAO TO HINH THANH VA SO HOP TO TAO RA
1.Tao giao t6 ( Kieu NST gi6i tinh : idc XY ; cai XX)
e O vung chin, moi te bao sinh duc sb khai ( te bao sinh tinh ) qua giam
phan cho 4 tinh trung va gom 2 loai X va Y co t le bang nhau .
- Soitinh trung hinh thanh = Soite bao sinh tinh x 4
- So tinh trung X hinh thanh = Soite'bao Y hinh thanh
e O vung chin, moi te bao sinh duc s6 khai ( te bao sinh trong ) qua
giam phan chz cho 1 te bao trong gom 1 loai X, 3 te bao kia la the fionh
h6dng ( ve sau bo tieu bien )
- So trdng hinh thanh = So te bao tréng x 1
- Soithe fionh h6dng = Soi te' bao sinh trong x 3
2 . Tao hop to
e Mot tinh trung loai X ket hop v0i trong tao thanh 1 h6p tdé XX, con tinh
trung loai Y ket hop voi trong tao thanh 1 hop t6 XY

- Tinh trung X xTrong X > HOoptdo XX (cai)
-TinhtrungY x Trong X - HOoptd XY (fi6c)
e Moi te bao trong chg ket hdp vbi mot tinh trung fie tao thanh 1 hop to .
So hdp to tao thanh = Soi tinh trung thu tinh = So trong thu tinh
3 Tz le thu tinh ( hieu suat thu tinh ) :
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e Tz le thu tinh cua tinh trung = So tinh trung thui tinh : Tong so tinh
trong hinh thanh

e Tzle thu tinh cua tréing = So tréng thu tinh : Tong so tréng
hinh thanh

I11. TINH SO LOAI GIAO TO VA HOP TO KHAC NHAU VE NGUON GOC
VA CAU TRUC NST

1. Soiphan li va torhdp cua NST trong qua trinh giam phan
a)O phan bao I :
- T6 ki sau fien ki cuoi , moi NST kep trong cap t6ong fiong phan li ve 1
te bao , co kha nang tong hop t6 do voi cac NST kep cua cac cap khac
theo nhieu kieu .
- Neu co trao fioi fioan trong cap NST thi chz thay fioi dang trong so
kieu fio , chd khong lam tang so kieu to hop
+ Soi kieu tohdp : 2" (nso cap NST té6ng fiong )
+ Cac dang to hdp : dung s6 do phan nhanh hoac cach nhan fai so
b) O phan bao Il
- T6 ki sau fien ki cuoi , moi NST fién trong NST kep phan li ve 1 giao
t0 va co kha nang to h6p t6 do voi cac NST i6n cua nhéng cap khac tao
thanh nhieu kieu to hép , do fio phat sinh nhieu loai giao t6
- Neu co trao fioi fioan xay ra tai 1 fiiem trong cap NST thi c6 moi cap
co trao foi fioan se lam so loai giao t6 tang gap foi
+ Soi kieu giao t6i: 2" "™ ('m : soicap NST co trao fioi fioan)
+ Dang to hop : dung so fio phan nhanh hoac cach nhan fiai so

C.CAC QUY LUAT DI TRUYEN
PHAN | . CAC NONH LUAT CUA MENDEN

A. TOM TAT LI THUYET
| . MOT SO KHAI NIEM VA THUAT NGO

1. Alen : la cac trang thai khac nhau cua cung mot gen . Cac alen co vo tri
tobng ong tren 1 cap NST t66ng fiong (locut) . VD: gen quy ficnh mau hat co 2
alen: A ->hat vang ; a -> hat xanh .

2. Cap alen : la 2 alen giong nhau hay khac nhau thuoic cung mot gen
nam tren 1 cap NST t66ng fiong 6 vo tri tddng 6ng trong te bao 166ng boi . DV :
AA  Aa ,aa
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- Neu 2 alen co cau truc giong nhau -> Cap gen iong hop . VD : AA, aa
- Neu 2 alen co cau truc khac nhau -> Cap gen do hdp . VD di5Aa, Bb
3 .The fiong hop : la ca the mang 2 alen giong nhau thuoc cung 1 gen .
VD :aa, AA,BB,bb
4 The do hdp : la ca the mang 2 alen khac nhau thuoc cung 1 gen .
VD :Aa,Bb, AaBb
5. Tinh trang td6ng phan : la 2 trang thai khac nhau cua cung mot
tinh trang nhéng bieu hien trai ngé6ic nhau
VD : than cao va than thap la 2 trang thai cua tinh trang chieu
cao than , thanh cap tinh trang t66ng phan
6 . Kieu gen : la to hop toan bo cac gen trong te bao cua c6 the sinh

vat
VD: Aa,Bb, 28 BV Bv
Ab " bv bV
7 . Kieu hinh : La to hdp toan bo cac tinh trang va fiac tinh c6 the
Vd : ruoi dam co kieu hinh than xam canh dai hoac than fien
canh ngan

Il CAC NONH LUAT CUA MEN DEN
A. PHOONG PHAP NGHIEN COU DI TRUYEN CUA MENDEN : co 2
phoodng phap
1. Phdong phap phan tich c the lai :
a. Chon dong thuan : trong rieng va fie t0 thu phan , neu idi con hoan
toan giong bo me thi tho fiau fio thuan chung ve tinh trang nghien cou .
b. Lai cac cap bo me thuan chung khac nhau ve mot hoac vai cap
tinh trang t66ng phan . VD : Py :vang X Xanh
¢ . SO dung thoing ke toan hoc tren so 166ng 16n ca thei lai fie phan
tich quy luat di truyentd P -> F
2. Lai phan tich : la phep lai gida c6 the mang tinh trang troi voi c6 the
mang tinh trang lan fie kiem tra kieu gen cua ca the mang tinh trang troi la fiong
h6p hay do hdp
- Neu the he lai sinh ra fiong tinh thi c6 the co kieu hinh troi co kieu gen
fong hop
- Neu the he lai sinh ra phan tinh thi c6 the co kieu hinh troi co kieu gen
do hop
VD : Lai phan tich fiau hat vang (co KG AA hoac Aa ) v0i fiau hat xanh
(KG:aa)
+ Neu F, fiong tinh hat vang thi cay fiau hat vang muon tim KG co
KG fiong hép troi (AA)
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+ Neu F, phan tinh (1 vang : 1 xanh) thi cay fiau hat vang muon tim
KG co KG do hdp troi (Aa)
B.LAI MOT CAP TINH TRANG

1 . Khai niem : phep lai trong fio cap bo me thuan chung khac nhau ve 1
cap tinh trang té6ng phan fiem lai

2 .Thi nghiem : Lai 2 thé fiau Ha Lan thuan chung khac nhau ve 1 cap tin
h trang t66ng phan la hat vang voi hat luc , thu id6c F; fiong loat hat vang . Cho F;
t0 thu , F, thu AGOC % hat vang ; ¥ hat xanh

3. Noi dung fionh luat :

a. Nonh luat fiong tinh : Khi lai bo me khac nhau ve 1 cap tinh trang
todng phan , thi F; co kieu hinh fiong nhat bieu hien tinh trang 1 ben cua bo hoac
me . Tinh trang bieu hien 6 F, la tinh trang troi , tinh trang khong bieu hien 6 F; la
tinh trang lan

b. Nonh luat phan tinh : Khi cho cac c6 the lai F; t6 thu phan hoac giao
phan thi F, co s6 phan li kieu hinh theo tz le xap x¢ 3 troi : 1 lan

4 . Giai thich fionh luat :

a. Theo Menden : the he lai F; khong sinh giao t0 lai ma chg sinh ra
giao to thuan khiet

b. Theo thuyet NST ( c6 s0 te bao hoc cua fionh luat fiong tinh va phan

tinh)
5 . Nieu kien nghiem fiung cua fiinh luat fiong tinh va phan tinh :
- Bo me phai thuan chung va khac nhau 1 cap tinh trang t66ng phan

fiem lai
- Tinh trang troi phai troi hoan toan
- So ca the phan tich phai 16n
6. Y nghta :
- Nonh luat fiong tinh : lai cac giong thuan chung tao 6u the lai 6 F ,
do cac cap gen do hép quy fionh .
-Nonh luat phan tinh : khong dung F; lam giong vi F, xuat hien tinh
trang lan khong co 16i
- Ong dung fionh luat flong tinh va phan tinh trong phep lai phan tich :
cho phep lai xac fionh fi6dc¢ kieu gen cua c6 the mang tinh trang troi la the fiong hop
hay do hop
C.LAI HAI VA NHIEU CAP TINH TRANG
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1. Khai niem : La phep lai trong fio cap bo me thuan chung fiem lai phan
biet nhau ve 2 hay nhieu cap tinh trang t60ng phan . VD : Lai gida fiau Ha Lan hat
vang, tron voi hat xanh, nhan

2 Thi nghiem cua Menden

a. thi nghiem va ket qua :

- Lai giba 2 th6 fiau thuan chung khac nhau 2 cap tinh trang t66ng phan
- hat vang vo trén voi hat xanh vo nhan , thu i6éc F; fiong loat hat vang tron .

- Cho cac cay F; vang tron t0 thu phan hoac giao phan voi nhau , F, thu
nooc t2 le xap xz : 9 vang, trén ; 3 vang ,nhan ; 3 xanh tron ; 1 xanh , nhan .

b. Nhan xet :

- F, xuat hien 2 loai kieu hinh méi khac bo mel la vang nhan va xanh
trdon A60c goi la bien do to hép
- Moi tinh trang xet rieng tuan theo fionh luat fiong tinh 6 F; va phan

tinh 6 F,
+ Xetrieng :
*F; :100% hat vang - F, :hat vang / hat xanh =9+ 3
/3+1 =3/1
*F;.100% hat tron = F, : hat trdbn / hat nhan =9+3/3+1
=3/1
+ Xet chung 2 tinh trang :
OF,=(BV:1X)(3T:1IN) = (9V-T:3V-N:3X-T:1
X-N)

Vay moi cap tinh trang di truyen khong phu thuoc vao nhau

3. Noi dung fionh luat phan li fioc lap : Khi lai 2 bo me thuan chung,
khac nhau ve 2 hay nhieu cap tinh trang t66ng phan thi s6 di truyen cua cap tinh
trang nay khong phu thuoc vao s6 di truyen cua cap tinh trang kia , do fio 6 F, xuat
hien nhdng to hop tinh trang khac bo: me goi la bien do to hdp

4 . Giai thich fionh luat phan li fioc lap cua Menden theo thuyet NST (
c0 s0 TB hoc)

-Gen troi A : hat vang ; gen lan a : hat xanh . Gen troi B : hat tron ; gen
lan b : hat nhan

- Moi cap gen qui fionh 1 cap tinh trang va nam tren 1 cap NST t66ng fiong
rieng

- Py :vang tron x xanh nhan - F;: 100% vang tron . Fyx F; -=> F ,gom

+ 9 kieu gen : 1AABB: 2 AaBB : 2 AABb : 4 AaBb : 1AAbb : 2 Aabb:
1aaBB :2aaBb: laabb.
+ 4 kieu hinh : 9 vang tron : 3 vang nhan : 3 xanh trén : 1 xanh nhan
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5. Nieu kien nghiem fiung :

- Bo me phai thuan chung va khac nhau ve cac cap tinh trang t66ng
phan fiem lai

- Tinh trang troi phai troi hoan toan .

- So ca the phan tich phai I6n .

- Cac cap gen xac fionh cac cap tinh trang t6dng phan nam tren cac cap
NST toong fiong khac nhau .

- Cac cap gen phai tac fiong rieng re len s6 hinh thanh tinh trang

6. Y nghta: : S6 phan li fioc lap va to hép t6 do cua NST va gen trong
giam phan , thu tinh lam tang bien do to hép la nguon nguyen lieu cho chon giong va
tien hoa, giai thich s6 fia dang cua sinh vat

D. DI TRUYEN TINH TRANG TRUNG GIAN ( troi khong hoan toan )

1. Thi nghiem : Lai 2 thé hoa Da Lan thuan chung : hoa do : AA vdi hoa
trang aa, NOOC cac cay F; fieu co hoa mau hong (Aa) . Cho cac cay F; t6 thu phan
(hoac giao phan), 6 F, phan litheotzle : 1 io: 2 hong : 1 trang

* Nhan xet : The fiong hép va do hdp co kieu hinh khac nhau

2 . Noi dung fionh luat : Khi lai 2 cé the bo me khac nhau ve 1 cap tinh
trang, ,thi F; fiong loat mang tinh trang trung gian gié bo va me .

3. Giai thich :

- Tinh trang mau hoa do mot cap gen quy fionh , AA : hoafio ; aa : hoa
trang ; Aa : hoa hong .
- SO fnoilai : P:AA( hoafilo) xaa(hoatrang)
Gp: A a
Fi: Aa ( 100% hoa hong )
F1 X F; : Aa(hoahong) x Aa (hoa hong)
Gr: A a A,a
F,: AA(1lfo): 2 Aa(2hong):
aa(ltrang)
B. PHOONG PHAP GIAI
| . TINH SO LOAI VA THANH PHAN GEN GIAO TO
1. So loai giao to :
Khong tuy thuoc vao kieu gen trong KG ma tuy thuoc vao so cap gen do hép trong
fio :

+ Trong KG co 1 cap gen di hop 2> 2' loai giao to
+ Trong KG co 2 cap gen do hop > 27 loai giao to
+ Trong KG co 3 cap gen di hop > 2° loai giao t6
+ Trong KG concapgendihép = 2" loai giao to
2 . Thanh phan gen (KG) cua giao toi:
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Trong te bao (2n) cua c0 the gen ton tai thanh toéng cap t6ong fiong , con trong
giao to (n) che con mang 1 gen trong cap
+ Noi v6i cap gen fiong hop AA ( hoac aa) : cho 1 loai giao t6 A (hoac
1 loai giao t6 a)
+ Noi v6i cap gen do hdp Aa:cho 2 loai giao td voi t le bang nhau giao
t0 Avagiaoto a
+ Suy luan té6ng t6 fioi voi nhieu cap gen do h6p name tren cac cap NST
khac nhau , thanh phan kieu gen cua cac loai giao t6 f66c ghi theo sé fio phan
nhanh ('s6 fio Auerbac ) hoac bang cach nhan fiai so
Vidu: Kieu gen:AaBbDd -> giaotd : ABD, ABd, AbD, Abd
aBD, aBd, abD , abd
I1. TINH SO KIEU TO HOP , KIEU GEN , KIEU HINH VA CAC TE LE
PHAN LI O NOI CON
1. So kieu to hop :
Moi loai giao t6 fdc to hop to do voi cac loai giao to cai tao thanh nhieu kieu
to hop trong cac hdp t6 . Vi vay so kieu to hdp gida cac loai giao t6 fi6c va
caila:
So kieu to hdp = so loai giao to Adc x so loai giao td cai
Chuy :
+ Biet kieu to hdp => biet so loai giao t6 idc, giao td cai => biet
A6oc cap gen do hop trong kieu gen cua cha me
+ Kieu to hop khac nhau nhdng co the fida fien kieu gen giong
nhau => so KG <so kieu to hop .
2. So loai giao tol va tz le phan li ve kieu gen(KG) , kieu hinh (KH):
SO di truyen cua cac gen la fioc lap voi nhau => s6 to hop t6 do gida cac cap
gen cung nho gida cac cap tinh trang .Vi vay , ket qua ve kieu gen cung nhé
ve kieu hinh 6 fi6i con fidéc¢ tinh nho sau :
+ Te le KG chung cua nhieu cap gen =cac tz le KG rieng re cua
moi cap gen nhan vG6i nhau
=> So KG tinh chung = so KG rieng cua moi cap gen nhan voi nhau
+ Tz le KH chung cua nhieu cap tinh trang = cac tz le KH rieng
re cua moi cap tinh trang nhan voi nhau
I11. TIM KIEU GEN CUA BO ME|
1. Kieu gen rieng cua toing loai tinh trang :
Xet rieng ket qua fidi con lai F; cua tong loai tinh trang
a) F, fiong tinh :
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+ Neu bo me (P) co KH khac nhau thi F; nghiem fiung NL fiong
tinh cua Menden => tinh trang bieu hien 6 F; la tinh trang troi va the he P
fieu thuan chung : AA X aa.

+ Neu P cung kieu hinh va F; mang tinh trang troi thi 1 trong 2P
co KG fiong hop troi AA, P con lai co the la AA hoac Aa

+ Neu P khong ro KH va F; mang tinh trang troi , thi 1 trong 2 P
la fiong hop troi AA ,P con laituy y : AA, Aa hoac aa .
b) F; phan tinh neu coitz le :

e F; phan tinh theo tz le 3:1

F1nghiem fiung fionh luat phan tinh cua Menden => tinh trang % la tinh

trang troi , % la tinh trang lan va P fieu do h6p Aa xAa

Chuy : Trong tr6dpng hop troi khong hoan toan thi tz le F; la 1:2: 1. Trong tré6ng
h6p co gen gay cheat 6 trang thai fiong hép thitzle F;la 2:1.

e F, phantinhtheotzle 1:1

F; la ket qua fiac trong cua phep lai phan tich the do hép => 1ben P co
KG dohép Aa, P con lai fiong hop aa

e F;phan tinh khong roi tz le

Dda vao ca the mang tinh trang lan 6 F, la aa => P fieu chda gen lan a,
phoi hép vbi KH cua P suy ra KG cua P

2. Kieu gen chung cua nhieu loai tinh trang

a) Trong phep lai khong phai la phep lai phan tich.

Ket hop ket qua ve KG rieng cua téng loai tinh trang voi nhau .
Vidu: O cachua A:quafio ;a quavang

B : qua tron ; b qua bau duc

Cho lai 2 cay choa ro KG va KH voi nhau thu i6oc F; gom : 3 cay fio tron ;3 fio
bau duc ;1 vang tron ; 1 vang bau duc . Cac cap gen nam tren cac cap NST
khac nhau .Tim KG 2 cay thuoc the he P

Xet rieng téng cap tinh trang :
+ Figom (3+3) fio  :(1+1)vang =3fio:1vang (theo NL fiong tinh)
=>P : Aax Aa
+F;,gom (3+1)tron: (3 + 1) bauduc =1tron:1bauduc ( lai phan tich do
hop ) =>P :Bb xbb

Xet chung : Ket hép ket qua ve KG rieng cua moi loai tinh trang 6 tren =>

KGcuaP la :AaBbx AaBb .
b) Trong phep lai phan tich .
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Khong xet rieng téng loai tinh trang ma phai déa vao ket qua cua phep lai fie
xac fionh t& le va thanh phan gen cua moi loai giao t6 sinh ra => KG cua ca the fio
IV CACH NHAN NONH QUY LUAT DI TRUYEN
1) Can co vao phep lai khong phai la phep lai phan tich :

- Tim t& le phan tinh ve KH & the he con fioi voi moi loai tinh trang

- Nhan tz le KH rieng re cua loai tinh trang nay voi voi tz le KH rieng cua loai
tinh trang kia . Neu thay ket qua tinh fid6¢ phu hép véi ket qua phep lai => 2 cap
gen quy fionh 2 loai tinh trang fio nam tren 2 cap NST khac nhau , di truyen theo quy
luat phan li fioc lap cua Menden (tr6 t2 le 1:1 nhan vo6i nhau )

Vidu : Cho lai 2 tho ca chua : qua fio than cao vdi qua fio than thap thu RGdc
37,5% qua fio than cao : 37,5% qua fio than thap :12,5% qua vang than cao , 12,5%
qua vang than thap . Biet rang moi tinh trang do 1 gen quy fionh

Gial

+ Xet rieng tong tinh trang 6 the he con

-(37,5% + 37,5% ) fio : (12,5% + 12,5% ) vang =3 fio :1vang

-(37,5% +12,5% ) cao :(37,5%+12,5% )thap =1cao:1thap
+ Nhan2tzlenay (3fo:1vang) (1cao:1thap)=3Mocao:3fiothap:1vang
cao : 1 vang thap . phu hép voi phep lai trong fie bai . Vay 2 cap gen quy fionh 2
cap nam tren 2 cap NST khac nhau
2) Can c6i vao phep lai phan tich :
Khong xet rieng tong loai tinh trang ma dda vao ket qua phep lai fie xac fionh tz le
va loai giao to sinh ra cua cac ca the can tim .

Neu ket qua lai chéng to ca the do hdp kep cho ra 4 loai giao t6 tz le bang nhau
=> 2cap gen filo nam tren 2 cap NST khac nhau .

PHAN Il LIEN KET GEN - HOAN V0 GEN
A.TOM TAT LI THUYET
| . LIEN KET GEN HOAN TOAN :
1. Thi nghiem cua Mocgan :

a. Noi toong nghien cou : Ruoi giam co nhong fiiem thuan 16i trong nghien
cou di truyen : de nuoi trong ong nghiem , fie nhieu , vong fidi ngan (10 -14 ngay /
the he ), so 166ng NST it (2n =8, nhieu bien di de thay .

b. Noi dung thi nghiem :

- Lai 2 dong ruoi giam thuan chung khac nhau ve 2 cap tinh trang t6éng phan
la ruoi than xam , canh dai véi ruoi than fien canh ngan . N66c F; fiong loat ruoi
than xam canh dai .
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Vay , theo fionh luat fiong tinh cua Menden : than xam canh dai la tinh trang
troi hoan toan so voi than fien ., canh ngan va F; co kieu gen do hdp 2 cap gen .
- Lai phan tich ruoi fiéc F; than xam , canh dai véi ruoi cai than fien , canh
ngan .6 F, thu idoc 50% than xam canh dai ; 50% than fien canh ngan
c. Nhan xet :
- Neu 2 tinh trang do 2 cap gen nam tren 2 cap NST khac nhau di truyen phan
li foc lap thi ket qua lai phan tich thu i6dc 4 loai kieu hinh voi tz le bang nhau .
- Ket qua thi nghiem chz thu fidéc 2 loai kieu hinh giong bo me . Ruoi
cai la the fiong hop ve 2 cap gen lan chz cho 1 loai giao t6 , chéng to ruoi cai F; do
hop 2 cap gen nhdng chz cho
2 loai giao t6 voi tz le bang nhau chd khong phai la 4 loai giao t0 giong nho phan li
foc lap cua Menden
Nho vay , co sb di truyen lien ket gida 2 tinh trang mau sac than va hinh
dang canh . Tinh trang than xam luon fii kem v@i tinh trang canh dai ; tinh trang
than fien luon i kem vai tinh trang canh ngan .
2 . Gial thich c6 sb te bao hoc ( ve s6 fio phan li NST)
-Quy 0 6c: B :than xam, b:thanfien ; V canhdai , v:canh ngan
- Ket qua thi nghiem tren chz co the giai thich fiddc neu théa nhan cac gen B
vaV cung nam tren 1 NST (kihieuBV ), cac gen b vav cung nham tren 1 NST (
Ki hieu bv ) trong cap t66ng fiong .
- SO o lai : (HS t6 viet)
3. Noi dung fionh luat lien ket gen hoan toan :
- Cac gen phan bo tren NST tai nhéng vo tri xac fionh goi la locut .
- Trong te bao , so 166ng gen 16n hon so 166ng NST nhieu nen tren moi NST
phai mang nhieu gen .
- Cac gen nam tren 1 NST phan li cung nhau trong qua trinh phan bao va lam
thanh 1 nhom gen len ket
- So nhom gen lien ket 6 moi loai la tddng 6ng voi so NST ién boi (n) cua
loai fio .
- So nhom tinh trang di truyen lien ket t66ng 6ng v6i nhom gen lien ket
4 . Y nghda cua di truyen lien ket :
- lien ket gen lam han che s6 xuat hien cua bien do to hép , bao toan nhéng
tinh trang giong bo me
- Lien ket gen fiam bao s6 di truyen bean vong téng nhom tinh trang qui fionh
bdi cac gen tren 1 NST
- Trong chon giong , tien hanh lai tao ra giong méi co cac gen qui ( qui fionh
nhom tinh trang tot ) nam trong cung 1 nhom gen lien ket luon fii kem voi nhau
Il.LIEN KET GEN KHONG HOAN TOAN :
-24 -




TRUNG GIA SU ALPHA THANH PHO VINH 0917.638.972 — 0984.638.972

1.Thi nghiem : Khi cho lai ruoi cai F; than xam canh dai giao phoi v0i ruoi
cai than fien canh ngan . Thu A60c 0 F, : 41% than xam canh dai ; 41% than fien
canh ngan ; 9% than xam canh ngan ; 9% than fien canh dai .
* Nhan xet :

- Neu chz co hien t6dng lien ket gen thi F, chz co 2 loai kieu hinh la
xam, dai va fien, ngan .

-Thoc te & F, co 4 loai kieu hinh , trong fio co 2 loai kieu hinh moi la
than xam canh ngan va than fien , canh dai voi tz le thap la ket qua cua hien t60ng
hoan vo gen gida 2 trong 4 cromatit cua cap NST kep

2 Giai thich bang c6 sbi te bao hoc : ( ve s6 fio phan li NST )

- Viet s6 fio lai ( HS t6 viet)

- Tan so hoan vo gen (P) = )’ ttle % cac loai giao t6 co gen hoan vi
VD : thi nghiem tren thi => tan so hoan vo = 9% Bv + 9%bV =18 %

B PHOONG PHAP GIAI

| TINH SO LOAI VA THANH PHAN GIAO TO
1) Cac gen lien ket hoan toan :
a) Tren 1 cap NST (1 nhomgen)
- Cac geniiong hoptd —> 1 loai giao to
ABd

Vidu: A—bélloaigiaott'),é;a;—éABd
Ab ABd -

- Neuco 1 cap gen dihop tré len - 2 loai giao t0 tz le toé6ng Addng
Vidu: 22 >AB =Ab; 22 >AB=ab ; 222 > ABD= ahd
Ab ab abd
b) Tren nhieu cap NST ( nhieu nhom gen ) neu moi nhom cen co it nhat 1 cap
gen do hép
Soi loai giao t6 = 2" vdi n =soinhom gen (so cap NST)
* Tim thanh phan gen moi loai giao t6 : dung so6 fio phan nhanh hoac nhan fai
so la moi loai giao t6 cua moi nhom gen nay phoi hop fiu kieu voi cac loai

giao t6 cua nhom gen kia
AB DE

Vidu: C6 the co KG 5 o - 4 loai giao td : AB.DE : AB.de :ab

.DE : ab.de
Vi so nhom gen la 2 = so loai giao t6 2° = 4 loai giao to
2) Cac gen lien ket khong hoan toan .
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Moi nhom gen phai chda 2 cap gen do hép trd len moi phat sinh giao t6
mang to hép gen cheo ( giao t6 HVG) trong qua trinh giam phan
a) Troding hdp 2 cap gen do hop :
* So loai giao t9 : 2% = 4 loai & le khong bang nhau
Thanh phan gen:
+ 2 loai giao t0 binh th66ng mang gen lien ket tz le moi loai giao t6 nay

> 25% .
+ 2 loai giao t0 HVG mang to hdp gen cheo nhau do 2 gen t66ng 6ng
fnoi cho , tz le moi loai giao t6 nay < 25% .

Vidu : Cd the co KG 22 lien ket khong hoan toan tao giao to :

ab
+ 2 loai giao t6 binh théong tz le cao la: AB =ab >25% .
+ 2 loai giao t0 HVG tz le thap la: Ab = aB <25%

b) Tr6éng hdp 3 cap gen do hop

e Coxay ratrao fioi cheo 2 cho::
VD : C6 the co KG ABP
abd
*So loai giao t0 tao ra = 8 loai
*Thanh phan KG cac loai giao t0 :
+ Giao t6 binh thoong : ABD =abd
+ Giao t6 TNC 1 cho : Abd=aBD =X; ; ABd = abD = X,
+ Giao td TNC 2 cho: AbD = X;
e Khong xay ra TNC 2 cho:
VD : C6 the co KG ABD
abd
*So loai giao t0 tao ra = 6 loai giao t0
* Thanh phan KG cac loai giao t0 :
+ Giao t6 binh thoong : ABD =abd
+ Giao t6 TNC 1 cho : Abd=aBD =X; ; ABd = abD = X,
I1. TAN SO TRAO NOI CHEO VA KHOANG CACH TOONG NOI GIOA 2
GEN TREN 1 NST
1) Tan so TNC (tanso HVG) : p
Tan so TNC gida 2 gen tren cung NST bang tong tz le 2 giao t6 HVG .
100%-p _1-p

Do fio : Tz lel maii loai giao t6 binh th66ng = 5

Tz le moi loai giao to HVG = g

* Tan so TNC the hien loc lien ket gida cac gen . Thddng cac gen co xu
hoong chu yeu la lien ket - tan so HVG <50% .
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Trong tré6ng hdp fAac biet , cac te bao sinh duc sé khai fieu xay ra TNC giong
nhau -> tanso HVG p =50% . Do fio, cd the di hép t6 kep cho 4 loai giao to tz le
t00ng A0ONg giong vOi tréong hop phan li fioc lap .

2) Khoang cach t60ng fioi giba cac gen tren cung 1 NST

+Tan so HVG the hien khoang cach t66ng fioi gida 2 gen : 2 gen cang nam
xa nhau thi tan so HVG cang 16n va ngddc lai cac gen cang nam xa nhau thi tan so
HVG cang nho .
+ D0Oa vao tan so HVG => khoang cach gifa cac gen => vo tri tédng fioi
(locut) trong nhom gen lien ket .
Qui 60c : 1 cM ( centimorgan) = 1% HVG

I11. TINH TAN SO HOAN V0 GEN
1) Trong phep lai phan tich :
Tan so HVG p = (So ca the hinh thanh do TNC : Tong soi ca the nghien
cou ) x100%

Vidu : Lai phan tich ruoi cai than xam canh dai thuoc KG fioi ﬁ—s nooc the he lai
gom 376 con xam ngan : 375 con fien dai : 124 con xam dai : 125 con fien ngan
Gial
Xam dai va fien ngan la 2 KH do TNC taora:
=>Tanso HVG = — 124%12 900 = 750
376 +375+124 +125
2) Trong cac phep lai khac . giai bang fiai so
+ Nat P : Tan so HVG => tz le giao td HVG la g
i1-p

t2 le giao t0 BT la

+ Dbavao loai KH ma fie bai cho biet lap tz le :

Tz le.cac KG lam nen KH theo anso p = So ca the thu oc KH biet fidoc
: Tong so ca the thu nooc
Vidu : Cho cay than cao hat dai co KG ﬁ—s t0 thu phan 6 F; thu i66¢ 4000 cay

trong fio co 260 cay thap tron

Gial
+ Natp = Tanso HVG =>t le giao t6 HVG la g
+ F; thu n66c cay thap tron (a—b) cotele 190 = 4
ab 4000 100
Tz le KG lam nen cay thap tron la (g ). Z—E
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— PN N 2 _ 4 . —
=> phoong trinh (g ) = 100 noocp =40%
IV . CACH NHAN NONH QUY LUAT DI TRUYEN
1) D6a vao phep lai khong phai la phep lai phan tich
+ Tim tz le phan tinh ve KH 6 the he lai fioi v6i moi loai tinh trang .
+ Nhan 2 t2 le KH rieng cua 2 loai tinh trang voi nhau . Neu ket qua khong
phu hop fie bai => 2 cap gen quy fionh 2 cap tinh trang fio nam tren cung 1 cap NST
2) D6a vao phep lai phan tich
Neu ket qua lai chéng to ca the do h6p kep cho 2 loai giao t6 hoac 4 loai giao t6
co tz le khong bang nhau => 2 cap gen nam tren cung 1 cap NST

PHAN I1l. TOONG TAC GEN
A.TOMTAT LY THUYET
I. TINH TRANG NA GEN ( t66ng tac gen / Nhieu gen chi phoi mot tinh
trang)
1. TAC NONG BO TRO
a. Khai niem : Tac fiong bo tr6 la kieu tac fiong qua lai cua 2 hay nhieu cap
gen thuoc nhdng locut khac nhau ( khong alen ) lam xuat hien 1 tinh trang mdi
b. Noi dung fionh luat :
+ Hai hoac nhieu gen khong alen co the tac fiong len s hinh thanh tinh
trang
+ Cac dang tac fiong khac nhau cho tz le kieu hinh 6 F; la bien dang
cua(9:3:3:1)
c. Cac dang tac fiongbo tro : Cactzle :9:3:3:1;9:6:1:9:7. tachsxet
ldangtzle:9:6:1.
cl.Thinghiem1 : khilai2 tho bi qua tron thuan chung véi nhau , F, thu
fdoc 3 loai kieu hinh voitz le : 9det: 6tron: 1 dai
¢ 2 Giai thich : F,co tz le kieu hinh 9: 6:1 = 16 to hop = 4 loai giao t0 (?F,)
X 4loai giao t6 (?F;) . Nghoa la F1 moi ben cho 4 loai giao t0 véi tz le bang nhau
Vay F1 moi ben fieu phai do hop it nhat 2 cap gen, nhong chz quy fionh 1 tinh
trang . Vay tinh trang dang qua do 2 cap gen nam tren 2 cap NST t66ng fiong
khac nhau tac fiong tac fiong qua lai cung qui fionh
- Qui 66c gen : giaso 2 cap gen toéong tac la Aava Bb :
+ Cac kieu gen co 2 gen troi (A-B-) tac fiong bo trd hinh thanh bi
quaDEST".
+ Cac kieu gen chz co 1 gen troi : A-bb hoac aaB- qui fionh bi qua tron
+ Kieu gen co 2 cap gen lan (aabb) tac fiong bo trd hinh thanh bi qua

dai
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- SO0folai:
+ Prc : AAbb( qua tron) x aaBB( quatron)
+G|:>; Ab aB
+F; AaBb (100% qua dai )

+ F1x F1: AaBb (quadai) x AaBb (qua dai)
+Ggp :AB,Ab,aB,ab; AB,ADb,aB,ab

F, 0 9(A-B-) :3(A-Dbb):3(aaB-) : 1aabb
9 qua det 6 qua tron 1 qua dai

2. TAC NONG AT CHE:
a. Khai niem : la trodng hdp mot gen nay kiem ham hoat fiong cua mot gen
khac , khong cung locut.
b. Cac dang to6ng tac at che : At che gen troi (12:3:1; 13: 3) va at che
do gen lan (9:4:3:) . Tachgxetldangtzle 12 :3:1
bl. Thi nghiem : Cho lai ngéa long xam thuan chung véi ngoa long
hung thuan chung , dé6c F; toan long xam . Cho cac con ngba F; giao phoi voi nhau
, F2 co so phan li kieu hinh theo tz le : 12xam : 3 fien : 1 hung
b2 . Giai thich : (t66ng td tac fiong bo trd)
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*Troong hop A at che :
-Cac kieu gen co mat gen troi
A (A-B- ; A-Dbb) at che hoat fiong
cap gen B, b = qui fionh long xam .

- Cac kieu gen (aaB- ) co gen
troi B khong bo at che - qui fiocnh mau
fen

- Kieu gen co 2 cap gen lan
aabb - qui fionh long hung

- SO foilai :

+ Prc : AABB(xam ) x
aabb( hung)

+Gp . Ab
aB

+F; AaBb (
100% xam)

+ F;x Fy: AaBb (xam) x
AaBb (xam)

+Gr, :AB,Ab,aB,ab;
AB,Ab,aB, ab

Fo @ 9(A-B-) :3(A-
bb) :3(aaB-) : 1laabb
12 xam

3 fen 1

hung
3 TAC NONG CONG GOP :

* Troong hop B at che':
-Cac kieu gen co mat gen troi
B (A-B- ;aaB-) at che hoat fiong
cap gen B,b = qui fionh long xam .

- Cac kieu gen (A-bb) co
gen troi A khong bo at che = qui fionh
mau fien

- Kieu gen co 2 cap gen lan
aabb - qui fionh long hung

- SO noilai :
+ Prc : AABB(xam ) x
aabb( hung)
+Gp. Ab
aB
+F; AaBb (
100% xam)
+ F1x F1: AaBb (xam) X
AaBb (xam)
+Gr, : AB,Ab,aB, ab;
AB,ADb,aB, ab
F, : 9(A-B-) :3
(aaB-) : 3(A-bb) 1 aabb

12 xam
3 fien 1
hung

a. Khai niem : Tac fiong cong gop la kieu tac fiong cu nhieu gen , trong do
moi mgen fiong gop 1 phan nhé nhau vao s6 phayt trien cua cung 1 tinh trang .

b. Thi nghiem : Lai giong luau mi hat fio thuan chung(TC) v6i giong hat
trang TC, 6 F; thu d6dc toan hat do fien F, co s phan li kieu hinh : 15 fio : 1 trang
.Mau do co fio iam nhat khac nhau , t0 fio tham fien fio nhat

c. Giai thich : Mau sac hat luau mi 6 F, co tz le phan li kieu hinh la 15 :1
gom 16 to h6p , nen mau sac phai do 2 cap gen nam tren 2 cap NSt khac nhau

todng tac qui fionh .

- Qui 66c¢c : Gia s6 2 cap gen toong tac la Aa, Bb
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+ Cac kieu gen co mat gen troi ( A-B- : A-bb: aaB-) fieu qui fionh hat mau
fio . So 166ng gen troi trong kieu gen cang nhieu thi mau fio cang fiam.
+ Kieu gen khong co mat gen troi nao ca (aabb) = qui fionh hat trang
-So o lai :
+ Prc : AABB(flo ) x aabb(trang)
+Gp - Ab aB
+Fy AaBb (100% o )
+ F1x F;: AaBb (fio ) x AaBb (o)
+Gr, :AB,Ab,aB,ab; AB,Ab,aB,ab
F, : 9(A-B-) :3(A-bb) :3(aaB-) : 1laabb
15 fio (iam = nhat) 1 trang
Il . GEN NA HIEU ( mot gen chi phoi nhieu tinh trang )
1.Vidu
- O fiau Ha Lan : Thé hoa tim thi hat nau , nach la co cham fien ; tho hoa

trang thi hat nhat nach la khong cham nau .

-O ruoi Giam :Cac gen qui fionh canh ngan thi fiot than ngan , long cong , hinh

dang c6 quan sin h duc thay fioi , de trong it , tuoi tho giam au trung suy yeu ... Con
gen quy fionh canh dai thi than fiot dai , long mem fie tréng nhieu , tuoi tho cao,
au trung manh ..

2. Giai thich :Moi nhom tinh trang tren deu do 1 gen qui fionh .

B PHOONG PHAP GIAI
| . CAC KIEU TOONG TAC
Moi kieu to6ng tac co 1 tz le KH tieu bieu déa theo bien dang cua (3:1)? nho

1 Kieu hoitro co3tele KH:9:3:3:1 ;9:6:1;9:7.
a) Hoitrd gen troi hinh thanh 4 KH : 9:3:3:1
A-B- # A-bb # aaB- #aabb thuoctzle : 9:3:3:1
b) Ho trdi gen troi hinh thanh 3 KH :9:6: 1
A-B- # (A-bb = aaB-) #aabb thuoctzle:9:6:1
¢) Ho trd gen troi hinh thanh 2 KH : 9:7
A-B- # (A-bb = aaB- =aabb ) thuoctzle : 9:7
2.Kieuatche co3trle KG:12:3:1;13:3 ; 9:4:3
a) At che gen troi hinh thanh 3 KH :12:3:1
(A-B- = A-bb) #aaB- #aabb thuoctzle: 12:3:1
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b) At che gen troi hinh thanh 2 KH :13:3
(A-B- = A-bb =aabb ) #aaB- thuoctzle : 13:3
c) At chegen lan hinhthanh 3 KH :9:4:3
A-B- # (A-bb =aabb ) +#aaB- thuoctzle: 9:4:3
3. Tac iong cong gop ( tich luy) hinh thanh 2 KH :15:1
A-B- #( A-bb =aabb ) #aaB-
Tong quat n cap gen tac flong cong gop => tz le KH theo he so moi so hang trong
trien khai cua nho thoc Newton ( A+a)"
11. XAC NONH SO CAP GEN TOONG TAC ( Ne nhan fiicnh quy luat di
truyen)
e Thdbng dda vao ket qua phan tinh the he lai => so kieu to hdp giao
t0 => so loai giao t6 cua bo me =>so cap gen t6dng tac .
e Tz le kieu phan tinh co the thuoc 16 kieu to hép nhé : 9:6:1 ; 9:7
...... hoac 8 kieu to hop nh6 4:3:1 ;6:1:1 ... Hoac 4 kieu to hép nho :
3:1 ;1:2:1..(xem bang ghi cac kieu t66ng tac t6éng 6ng )

111. DO NOAN KIEU TOONG TAC
e Sau khi xac fionh kieu t6ong tac , iong thdi xac fionh kieu gen bo me => viet
s6 flo lai co the co cua phep lai fio fie thay t& le KG theo dang nao , fioi chieu
voi tz le KH cua fie bai => d6 floan kieu t66ng tac

PHAN IV DI TRUYEN LIEN KET VOI GIOI TINH

| . XAC NONH KIEU NST GIOI TINH

1. Trong thien nhien, fia gap 1 so kieu NST gidi tinh nh6 sau : XX, XY , XO
.( XX la fiong giao t6 , XY hoac XO la di giao t6 )
-Noc XY, cai XX : ng66i , fiong vat co vu , ruoi giam ..
- Noc XX, cai XY : cac loai chim , béém tam , ech nhai , bo sat .
- N6c XO ; cai XX : bo xit , chau chau , rep
- Noc XX ; cai XO : bo nhay .

2. Neu ca the i66c¢ fie cap trong fie bai khong neu loai nao => kieu NST gidi
tinh co the xac fiocnh theo 2 cach :

- Dba vao ca the mang tinh trang lan 6 the he co tz le phan tinh 3:1 . Vi tinh
trang nay de xuat hien 6 ca the XY => gidi tinh cua ca the fio thuoc NST gidi tinh
XY
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- Dung cach loai suy , lan 166t thd tong kieu NST gidi tinh => kieu nao cho ket
gua phu hép voi fie bai thi nhan
Vi du : cho 1 cathe mang 1 cap gen do hép quy fionh canh thang giao phoi vdi ca
the khac i66¢ F; gom 256 con canh thang : 85 con canh cong ( chi toan con fidc )
=> - Cap gen do hdp quy fiocnh canh thang => canh thang la tinh trang troi , canh
cong la tinh trang lan .

- F, co tzle 3 canh thang : 1 canh cong . Nhong tinh trang lan canh cong chg
bieu hien 6 con fidc => NST gibi tinh cua con fi6c la XY , con cai XX .
Il .DI TRUYEN LIEN KET VOI GIOI TINH

A. Khai niem : la hien t6éng di tuyen cac tinh trang ma ca gen xac fionh
chung nam tren cac NST gi6i tinh

B. Gen tren NST X ( Qui luat di truyen cheo)

1 .Thi nghiem : Moocgan fia lai ruoi giam mat fio voi mat trang

-Lai thuan :

+P :Q (matfio) x & (mat
trang )

+ F;. 100% mat fio

+F,:3matio: 1 mattrang (
toan con fidc)
-Lai nghoch :

+P :Q (mattrang ) x & (mat
fio )

+F;. 19 matfio: 13 mat trang

+F,:19 matfio: 19 mattrang
;13 matfio : 1 & mattrang
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2 . Giai thich :
- F, fiong loat mat fio , theo fionh luat fiong tinh thi mat fio troi hoan
toan so vOi mat trang .
Qui 60c : W : mat fio ; w : mat trang .

-Neu gen nam tren NST thoong thi F, ( trong phep lai thuan ) mat
trang phan bo 0 ca gidi fidc va cai . Thoc te 6 F, mau mat trang chg
co 6 con fidc, Vi vay gen qui fionh mau mat 6 ruoi phai nam tren
NST gi6i tinh X, khong co alentren Y .

-SO Ao lai :

+ Phep lai thuan :
P: X¥X" (2 matfio)x X"Y(J mattrang)

G: xW , x% XYY
Fuo XWX XYY (100% mat fio)
Fix Fp. XWXY X XMy
G: x¥W XV osoxXW Yy
Fpoo XVXW o xXWxY oxXWy o XY
3 mat fio : 1 mat trang

+ Phep lai nghich:
P: X"X" (@ mattrang ) x X"Y(& matfio)

G: x" - XY, Y

Fi: XVXY (50% @ matfio) , X"Y (& mattrang)
Fix Fp. XWXY X XY

G . xXV , xv ; XY Y

Fp. XWVXY cOXXY - xXWy - XYY

19matfio :19mattrang :13 matfio: &
mat trang
Vay, 0 phep lai thuan gen lan tren X do bo truyen cho con gai va bieu
hien 6 chau trai
3. Noi dung fionh luat :
- Di truyen cheo : tinh trang cua bo truyen cho con cai (gai) , tinh
trang cua me truyen cho con fidc .
- Hai phep lai thuan nghoch cho: ket qua khac nhau .
C.GEN TREN NST Y :(quy luat ditruyen thang)
-NST Y 0 fia so loai hau nhé khong mang gen, nen hau nh6 gen
tren NST X hiem co gen td0ng 6ng tren Y . Tuy nhien, 6 1 so loai fiong
vat, NST Y cung mang gen .
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- NST Y 6 ng6di co fioan mang gen t00ng 6ng vOi gen tren X,
nhdng cung co floan gen tren Y ma khong co gen t66ng 6ng tren X
Vidu : O ngobi tat dinh ngon tay so 2 va so 3 do gen lan (a) tren
NST Y gay ra va chz bieu hien 6 nam gio0i
P:XX x XY?
G: X ;X ,Y*®
F;: XX (50% gai BT ) : XY?* (50% trai dinh ngon)
-Noi dung di truyen thang : tinh trang qui fionh béi gen nam tren
NST Y di truyen 100% 6 cac cap NST gidi tinh XY ( 100% con trai
)
D. Y nghéa : hien t6éng di truyen lien ket voi gibi tinh Aid6¢c 6ng dung
fie phan biet gidi i6c hoac gidi cai 6 giai fioan s6m phat trien cua ca
the luc hinh thai gidi tinh chéa the hien ra kieu hinh, nhé fio co the
chon loc fie tang nang suat .
Vidu: O gangoditasé dung gen troi A tren NST gidi tinh X xac
fiinh long van , fie phan biet trong , mai khi mdi né . Ga trong con X*
X* co long van 6 fiau ro hon so voi con mai XY .
II CACH NHAN NONH QUY LUAT DI TRUYEN :
1. D6a vao ket qua cua phep lai thuan nghich
- Neu ket qua lai thuan nghich khac nhau thi gen quy fionh tinh trang
nooc xet nam tren NST gidi tinh .
di truyen thang ) = > gen nam tren NST Y . Ng6dc lai thi gen nam tren
NST X
2. DOa vao so' di truyen cheo hoac tinh trang bieu hien khong
fiong fieu tren gidi A6C val cai :

a. Di truyen cheo : tinh trang cua con fidc giong tinh trang cua me
va tinh trang cua cai con giong bo la co s6 di truyen cheo => gen nam tren
NST gidi tinh X

b . Tinh trang khong bieu hien fiong fieu 6 2 gidi :
gibi cai thi khong hoac ngd6c lai => gen nam tren NST gidi tinh

Chu'y : théc te gen nam tren NST gidi tinh cung co nhdng troéng
h6p tac fiong voi gen nam tren NST th6dng fie hinh thanh 1 tinh trang .
Cung co cac gen nam tren cung 1 NST gidi tinh X tac fiong rieng re hoac
toong tac qua lai voi nhau .
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*** CHU'Y CACH NHAN NONH CAC QUY LUAT DI TRUYEN
1. Cac quy luat Menden : (phan li floc lap )
- Hai hay nhieu cap gen nam tren 2 hay nhieu cap NST t66ng
Aiong
- Hai hay nhieu cap gen quy fionh 2 hay nhieu cap tinh trang
2. Cac quy luat cua Moocgan :
- Hai hay nhieu cap gen cung nam tren 1 cap NST
Hai hay nhieu cap gen cung quy fionh 2 hay nhieu tinh trang
3. Cac qui luat toong tac gen:
- Hai hay nhieu cap gen nam tren 2 hay nhieu cap NST
- Hai hay nhieu cap gen cung qui fionh 1 cap tinh trang

PHAN V. NOT BIEN
A. NOT BIEN GEN (NBG)

| . Cac dang ot bien gen va s6 bien fioi trong cau truc cua gen :
- Not bien gen la nhéng bien fioi trong cau truc gen 6 1 hoac 1 so cap
Nu .
- cau truc cua gen bo bien fioi ve so 166ng hoac thanh phan hoac trinh
to cac Nu trong gen
a) So sanh gen binh thédng va gen Not bien nhan thay :
Hai gen co so Nu khong thay fioi -> gen fiot bien co the bien fioi ve
thanh phan va trinh t6 cac Nu :
- Not bien thay the kieu fiong hoan hoac di hoan .
+ Thay the kieu fiong hoan : thay the 1 cap A-T bang 1 cap
G-X hoac thay the 1 cap G-X bang 1 cap A-T
+ Thay the kieu do hoan : thay the 1 cap A-T bang 1 cap T-
A hoac thay the 1 cap G-X bang 1 cap X-G
- Not bien gen dang fiao vo tri .
b) So sanh gen binh th6dng va gen fiot bien nhan thay :
Hai gen co so 166ng tong loai Nu giong nhau -> ( khong thay fioi ve
thanh phan va so 166ng Nu) -> Gen NB co bien fioi ve trinh t6 Nu :
-NBG dang thay the kieu do hoan .
-NBG dang fiao vo tri
¢) So sanh gen binh th6ding va gen ot bien nhan thay :
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Hai gen co so 166ng Nu giong nhau , hai gen khac nhau ve thanh
phan tong loai Nu => NBG dang thay the kieu fiong hoan
d)So sanh gen binh th6dng va gen fiot bien nhan thay :
Hai gen co so 166ng Nu chenh lech nhau 1 cap Nu :
-NBG dang them 1 cap Nu
-NBG dang mat 1 cap Nu
I1. Tz le gen Aot bien :
-Gen tien NB : gen co bien fioi cau truc & 1 mach . Gen tien NB co the
fddc enzim sba chda thanh gen binh thédng .
-Gen NB : gen co bien fioi 1 cap Nu tren 2 mach fion .
+  Gen<nhan foi~ gen tien NB nhan fioi ~ gen NB
x=1 x=1
+ Tz le gen fot bien = (So gen NB : Tong so gentaora) . 100

B. NOT BIEN NHIEM SAC THE (NBNST)
1. Not bien the di boi NST :
- La NB xay ra tai 1 hay 1 so cap cua NST .Co cac dang : the 3 nhiem
(2n+1) ; the 1 nhéem ( 2n- 1) ; the khuyet nhiem (2n -2) ; the fia nhiem
- CO che : c0 the 2n ggam phan 6 1 so te bao sinh duc s6 khai co 1 hoa 1 so
cap nao fio cua NST khong phan li tao ra giao t6 NB ( n+1) hoac (n-1)

hoac (n-2)
P: 2n X 2n
Gp: (n+1) (n-1) n

F(hopto):2n+l —F— the 3 nhiem

F(hopto):2n-1 —* the 1 nhiem
Il . The fia boi (3n hoac 4n)

- The fia boi la nhong bien fioi tronng toan bo cau truc NST , 16n hon boi
so2nnh6:3n,4n,5n,6n..
-Co che:

+ Te bao soma 2n hoac te bao tien phoi 2n, trong nguyen phan cac
NST khong pha li tao ra te bao 4n, cac te bao 4n nguyen phan binh
thodng cho ra cac te bao con 4n ...

e TB soma 2n —*®8 , TBsoma4n —* 5 Mo, c6 quan 4n
e TB tien phoi 2n —*® _, TB tien phoi 4n —*— c6 the 4n

+ Te bao sinh duc 2n giam phan , s6 khong phan li cac NST trong 1
lan phan bao tao ra giao t0 fiot bien 2n .
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e Neu giao t6 2n ket h6p giao t0 2n = hop to 4n
P:2n X 2n
Gp 2n 2n
F (hop t0) 4n
=>F (hop t0 ) 4n —*— 0 the 4n
e Neu giao t6 2n ket hép giao to n = hop t6 3n
P:2n X 2n
Gp 2n n
F(hépté) 3n
=>F (héptd):3n —*=— c0O the 3n
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