Bai : di truyen quan the
|.Tan s6 KG va tan so alen
- sw da dang di truyén trong quan thé.

P . g ‘r‘ ‘n(




1. Tinh tan s6 KG, tan s KG

number of AA mdividuals
N

B number of Aa mdmviduals
— .

FlAd)=

flAa)

_ numberofar mdividuals
N

flaa)

2n . 1 1
x"x-‘+ x"-};‘+ Xty

p=fx")=

S_'rzi e o

Similarly, the frequency of the X” allele is

q= fD(“ }: Eﬂx"x" +ﬂ};"‘:{“ +”x“1r

Eﬂﬁmﬂu + F‘I!m:i:r.

(25.7a)

(25.7b)

number of copies

frequency ofan allele = ofthe allcle (25.2)

number of copies of all

alleles at the locus

2n. . +n

p=fA)=—"

Enm +n,
2N

p= f'::"ll — 2”.{'.{' +”.{'.{’ +ﬂ.‘|'.‘|"
2N

n,.+n, . +n
2N

n 4n, . 4n
r— L""l!-]'= AA AA ATA
/ 2N

Aa

AZAT

q=f(A%)=

(25.5)



e Xac dinh tan s alen va tan sb kiéu gen trong quan thé
sau.

* 100AA: 400 Aa: 500aa
e TOng ca thé: 1000 => tan s6 kiéu gen AA= 100/1000=0,1---

* 100 XAXA : 200 XAX? : 200 XaX2 : 300 XAY: 200 XaY.



*Bai tap tinh tan so alen va tan sé kiéu gen
clia cac quan thé sau
a. 300 AA: 600 Aa: 1100aa.
b. 400 XAXA : 100 XAX?3 : 100 X23X2@ : 200 XAY:
200 XaY.
c. 100 IA1A: 200 1A1B: 300 1A19: 200 1°19: 200

151°



Il. Pinh luat Hardi- Weinberg e
1. Dinh Iuat H-W ,; P/\‘;{p: ‘,\?‘f . fla)=q

Eggs

2. Tan so KG trong dinh luat H-W. N
Quan thé ban dau cé tan s6 kiugen0,1 |~ "
AA: 0,4 Aa: 0,5 aa => cac diéu kién theo S:::)mmzpd:ww ——
H-W:

Tan s alen PA=0,1+0,4/2=0,3.qa =

0,4/2+0,5=0,7

Tan sO kiéu gen & dovi sau sé la : ( PA

+ga)?:

AA= 0,09: Aa=2pqg=0,42; aa=q?% = 0,49.
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25.F When a population is In Hardy—#Weinberg eguililbrium., the
proportions of genotypes are determined by the freguencles of
alleles.



3. Diéu kién cua H-V trong thuc té

5. M& rong dinh luat H-V



Extensions of the
Hardy— Weinberg law

Adlelic Genotypic
Situation Freguencies Frequencies
Three alleles A" — o frAlAYY — p?
A — g FfrAlA)Y — 2pg
feA?) — r FCAZAS) — g°
CAYA3Y — Z2or
FrAZA3)Y — 2agr
FCAZA3Y — r?
> -linked alleles FTy — o FOT female) — p~°
Fio®y — g FO"* female) — 2pg
FOXEX? female) — g©

™Y male) —= p
Y male) —= g

MNote: For X2-limnked female genotypes, the frequencres are the proportrons
among all females:; for >2-linked male genotypes. the freguencies are thie
proportions among all males.



Bai tap nhém 1: mot quan thé ngudi c6 10000 ngwdi trong doé co 2500
ngwoi nhom mau O va 1100 ngwoi nhom mau A. hay xac dinh tan so
alen va so lwong tirng kiéu gen.

Bai tép nhém 2: mot quan thé co 1000 ngwc‘yi trong do co 500 ngwc‘yi
nam va 500 ngucyl ni. Ngwoi ta xac dinh co 10 ngwo’l nam bi mu mau (
do gen lan nam trén NST X quy dinh. Tim tan so alen va so lvong
ngwdi mang tirng kiéu gen trong quan thé.



l1l. Giao ph6i khong ngau nhién anh hwéng 1én tan s6 KG
chia quan thé

-Giao phoi cé6 lwva chon: dwong, am

- NGi phoi:
-Hé sb6 noi phoi F: xac suat hai alen trong 1
ca thé cé chung ngudn goc.



Bai tap: mot quan thé ban dau can bang di truyén cd 16%

ca thé dong hop lan. Qua trinh ndi phoi xay ra v&i hé s6 F

=20%. Xac dinh thanh phan kiéu gen cta quan thé sau noi
phoi




proportion of heterozygotes

homozygous population.
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25.6 Inbreeding often has deleterious effects on crops. As
inbreeding increases, the average vield of corn, for example, decreases.



IV. Nhirng nhén to tién hoa lam thay doi tan s6 alen trong quan thé

1. Dot bién

a. anh hudng ctia dot bién lén tin s alen

Because most alleles are G', there are

forward mutations than reverse mutations.

more
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Conclusion: At equilibrium, the allelic frequencies do not
change even though mutation in both directions continues.

25.8 Recurrent mutation changes allelic frequencles. Forward
and reserve mutations eventually lead to a stable equilibrium.

'Fﬂm-'arl:l mutations in-:re-as.ex
the frequency of G2, .. o,

_..which increases the number
of alleles undergoing reverse
mutation.

Ag = pp — vg



b. Dot bién dat trang thai can bang

—
=

[
fa)

[
o

KD ¢ decreases owing to l:'}' —
|

forward mutation.

[
o

[
Pl

Allelic frequency of Glig

0.0 —
- Number of generations

B3 p increases owing to | [EX At equilibrium, forward mutation
reverse mutation. is balanced by reverse mutation.

BAI TAP: mdt quan thé ban dau cin bang di truyén, tan sé ca thé
1an 25%. Dot bién thuin A=> a: 20%, dot bién nghich a=> A: 10%.
a. Xac dinh tan so alen & quan thé F1 sau dot bién

b. Xac dinh tan sé alen khi quan thé dat can bang di truyén



2. Di nhap gen

a. anh hud'ng cta di nhip gen 1én tin so alen



*Bai tap nhém: mdt quan thé chim hai au
cd 10000 con vdi tan so alen a=0,8. 10%
ca thé quan thé chim di cw sang moét
quan thé mdi cé 8000 cd thé vdi tan sb
alen a =0,1. H3y tinh tan sb alen trong
quan thé sau nhap cu.
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3. Bién dong di truyén ( yéu t6 ngau nhién)

a.Udc lwong phiéu bat di truyén




a. Nguyén nhan giy phiéu bat di truyén
Hién twwo'ng sai sO mau.

- founder effect: a few individuals from a population start a new population

“t ‘ Bottleneck effect with a different allele frequency than the original population

island

Giai thich hai hién twgng dan dén phiéu bat di truyén.




anh hudng cta phiéu bat di truyén
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5. Chon loc tw nhién
a. Gia tri thich nghi va hang sd chon loc

-Gia trj thich nghi (F): mtrc d6 sinh san thanh cong cua 1 KG
nao dé so voi mirc do sinh san thanh cong cua KG khac
-Bién thién tir 0-1

MOT QUAN THE BAN DAU can bing c6 16% ca thé 13n. NHI’NG CA THE AA SINH DUOC 20
CON, NHUNG CA THE Aa SINH PUOC 10 CON: NHUNG CA THE aa SINH DU'QC 5 CON.

A. TIM GIA TRI THICH NGHI
B. TIM HE SO CHON LOC
C. XAC DINH THANH PHAN KIEU GEN CUA QUAN THE SAU CHON LOC.




* PA=0.6; qa=0.4

* AA=0.36: Aa=0.48: aa=0.16.

* Gia tri thich nghi WAA=20/20=1; WAa=10/20=0.5; Waa=5/20=0.25
e Hé s6 chon loc S AA=1-W=0; SAa= 0.5; Saa=0.75.

* Sau chon loc AA =0.36; Aa= 0.48x0.5; 2a=0.16x0.25=> tim téng
* Chia lai ty |& AA =0.36/tbNg-------------—-—-—————-

* Tim lai tan s6 alen PA=----------- ; Qa=---mmmmmn-

* M(rc do thay d6i tan sé alen q sau — q dau =------------—----—--—---



LU AR Formulas for calculating change in allelic frequencies with different types of selection

Fitness Values
Type of Selection ATA’ A'A AA? Change in g
. . . . 2
Selection against a recessive trait 1 1 1-5 —50q
1—sg°
: . . . —spq°
Selection against a dominant trait 1 1-35 1-35 -
1-5+57
: . _ . 1 — ¥ 5pq
Selection against a trait with no dominance 1 1T- /5 1-35 e
. . . 5. p—S§
Selection against both homozygotes (overdominance) 1— 54 1 1 -5 gt ”’2 qu




b. K&t qua cua chon loc tw nhién

L WY Types of natural selection

Type

Fitness Relation

Form of Selection

Result

1
2
3

5
6

Wi, = Wy = Wy
Wi = Wi = Was
Wii = Wi = Wa

Wi < Wy < Wy

Wi < Wy = Wy
Wi = Wy < Wy

Directional selection against recessive allele A’
Directional selection against dominant allele A’

Directional selection against
incompletely dominant allele A2

Directional selection against incompletely
dominant allele A’

Chwerdominance
LUinderdominance

A'increases, A? decreases
A? increases, A' decreases
A'increases, A’ decreases

A?increases, A' decreases

Stable equilibrium, both alleles maintained
Unstable equilibrium

Mote: W.., W, and W, represent the fitnesses of genotypes A'A", A"A?, and A’A?, respectively.

Trong chon loc siéu tréi => dén 1 IGc nao d46 tan so alen s& dat can bang khi d6 tan s6
alen dat can bang la

§= fla?)=—2

S, —|—5H




c. Suw thay doi tan sé alen I3n trong chon loc tw nhién

d. Dot bién va chon loc tw nhién

Dot bién nghich va chon loc ty nhién I3 hai luwc d6i nhau, khi ca hai cung xay ra cé
thé tao can bang di truyén, khi do:

- tan so alen 1an la: f;
2 — |
rg—,lll -

tan sO alen tréi la



Cau hoi

1. Quan thé 1 cé tan s6 r=0,2, quan thé 2 c6 r=0,0. mdt sb ca thé cla quan thé 1 di
cu sang quan thé 2: sau di cu 15% nguwdi trong quan thé Il cd ngudn goc tir quan thé
1, tinh tan s6 alen trong quéan thé 2 sau di cu.

q = 0.2(0.15) 4+ (0.01)(1 — 0.15) = 0.03 + 0.0085 = 0.0385

f(rr) = q" = (0.0385)" = 0.0015



2. Von gen cla quan thé tuan theo quy luat di truyén cda menden dwgc md ta nhu thé
nao

3. Trinh bay quy ludt H-V, diéu kién nghiém ding cta quy luat nay

4. Giao ph6i ngau nhién la gi? Xac dinh tan s6 KG trong quan thé cla alen nam trén NST
thwdng va alen nam trén NST X

5. N6i phéi la gi? Trinh bay anh huédng cta ndi phéi trong quan thé

6. Khi dot bién dat can bang, tan sé alen duoc tinh nhw thé nao

7. Nhitng nhan t6 ndo anh huwdng dén mirc dod thay doi tan s6 alen do di nhdp gen géy
ra

8. Phiéu bat di truyén |a gi? Trinh bay nguyén nhan va anh huédng cta phiéu bat di
truyén

9. Hé s6 chon loc va gia tri thich nghi la gi

10. M6 ta su khac nhau gitta chon loc cé huédng, chon loc siéu troi, chon loc phan hda,
anh hudng ciia maéi loai chon loc 1én tan s alen

11. Nhan t& ndo dnh hudng dén toc dé thay ddi tan sé alen do chon loc ty nhién

12: so sanh anh hwdng cla cdc nhan to tién hoa Ién sy da dang di truyén trong quan thé
va gilta cdc quan thé

13. Cho cic quéan thé sau, tim tan sé alen va tan s6 KG trong quant hé dé

XY X" females 11

TETE TETF TFTF {:-ﬂl.ot}'pf Number X0 X+ femnales 70
407 170 17 S's’ 4 X* X* females 94
s X"Y males 36

38
g2 134 X* Y males 112



Cau 14: dung phép thi¥ chi- binh phuwong dé xac dinh quan thé sau cé can bang di truyén
theo H-V hay khong?

Blood type Number
M 1787
MN 3039
N 1303

Cau 15: cho quan thé sau, xac dinh tan sé alen, tan sé KG, thanh phan di truyén khi
quan thé dat can bang H-V

Genotype Number .
-‘ri:-‘rfl 20 Cau 16: Tay sach- do d6t bién Ian nam trén NST thwong quy
o o dinh, xét quan thé c6 3600 ngudi cd 1 ngudi bi taysach =>
:i':i : xac dinh tan sé alen va thanh phan KG trong quan thé, biét
VEM 6 quan thé dat can bang di truyén
Total 125

Cau 17: trong quan thé can bang, 10% ngwdi nam bj mau kho dong, xac dinh tan so
alen va tan sé Kg trong quan thé

Cau 18: tan alen A =0,8, a=0,2. néu hé s& ndi phdi trong quan thé 13 0,05 => tan s6 KG
trong quan thé dwoc du déan nhu thé nao.

Cau 19: hay chirng minh néu hé s6 ndi phdi F=1/4 thi di hop tlr gidm % trong moi thé
hé.



Ban dau Aa= 2pq
Sau ndi phdi F=1/4 => Aa = 2pq-2x1/4xpq =1/2pq
So v&i bandau 2pg/0.5pg=4 => gidm % sau moi thé hé

Cau 18: tan s6 dot bién thudn 8 x 10 , tan s6 dot bién nghich 2x10°® => néu khong
chiu tdc déng cla nhan td tién héa khdc, tan sé alen a khi d6t bién dat can bang 1a bao
nhiéu?
Cau 19: hdy xac dinh tan s& dot bi€n va tan so alen khi dot bién dat can bang trong
quan thé sau:

Number of Number of

gametes mutations
examined detected
Forward mutations 260,675 5
Reverse mutations 583,360 2

Cau 20: quan thé 1 cd a= 0,2; quan thé 2 ¢ =0,6, cd sy di cw cd thé tir quan thé 1 sang
quan thé 2, sau di cv 10% cd thé cta quan thé 2 ¢ ngubn goc tlr quan thé 1, hdy xac
dinh tan sé alen cGa quéan thé 2 sau di cv

Cau 21: xét hai quan thé can bang di truyén, quan thé 1 ¢4 0,4 ca thé déng lan, quan thé
2 ¢6 0,81 aa, cé sy di cuw tlr quan thé 2 sang quan thé 1, sau di cw, 20% cd thé trong quan
thé 1 c6 ngudn goc tlr quan thé 2, tinh tan s6 alen clda quan thé sau di cuv.



Cau 22: pikas — mot loai thi nhd sdng trén dinh ndi cao trong day ndi nam my, loai nay it
di cu nén khong cé su di nhap gen gitra cac quan thé. Moi quan thé trén dinh nui duoc
hinh thanh tir 1 vai cd thé ban dau va cd kich thudc quan thé nhd. Cac nha khoa hoc
nghién clru su da dang di truyén trong cac quan thé cla loai thd nay trén cac dinh nui,
so sanh tan so alen gitra ching. Theo ban két qua nghién clru da dang di truyén trong
quan thé va gilra cac quan thé dién ra nhu thé nao.

Cau 23: cho nhirng s6 liéu sau lién quan dén kha nang sinh con séng sét cia nhirng KG
khac nhau.

Average number
Genotype of offspring produced
55 5
Ss 6
5 0

Gia su tan s alen s =0.028, xac dinh tan sd alen s trong diéu kién can bang, va tan sd alen
nay trong thé hé ké tiép.

Cau 24: cho KG va gia tri thich nghi cla cadc KG nhu sau, hdy xac dinh tan sé alen sau khi
can bang duoc thanh 1ap. Biét chon loc tw nhién tac dong theo kiéu siéu troi

Genotype Fitness
o Ar = Sstst/ S stst + Sarar
ST/ST 0.47
ST/AR ]

AR/AR 0.62



C4au 25: trong quan thé I&n, ngau phdi, tan s6 alen 13n =0,2, tinh tan s6 alen trong quan
thé & thé& hé ké tiép alen gay chét trudce sinh san.



Bai : di truyen tien hoa
l. Sinh vat tién héa bang cach thay déi di truyén trong quan thé

1- cac bang chirng tién hoa
2- tién héa sinh hoc:
* thay d6i di truyén xay ra trong 1 nhdm sinh vat, nhirng thay déi khéng di truyén => khéng cd y nghia trong tién hda.
*ti€n hoa [am thay doi vén gen clia 1 nhdm ca thé, khéng xdy ra & 1 cd thé riéng 1&
3- tién hoda la 1 qua trinh gém hai buwéc:
* budc 1: tao sy da dang di truyén: dét bién tao alen mai- nguyén liéu so cap => qua giao phdi tao bién dj t6 hop —
nguyén liéu thi cap.
s tang or gidm su da dang di truyén do tadc dong cla cidc nhan t6 tién hda ( tang alen nay gidam alen khac)=> thay doi
ciu trac di truyén cla quan thé => gay tién hda.
*4- cac loai tién héa:
sAnagenesis: tién hda xay ra trong 1 nhém sinh vat thay déi theo thi gian
*Clodogenesis: tlr 1 nhédm sinh vat => tién hda thanh hai nhdm sinh vat cé chung 1 bé gen dau tién => hinh thanh
|0ai mai

SINH VIEN TU TIM HIEU




Il. Nhiéu quan thé tw nhién mang bién di di truyén v&i tin so cao

1. Sw da dang phan tir ( SU DA DANG TRONG AND — CO NHIEU U'U
PIEM - TU’ TIM HIEU)

-Théng tin mirc phan ttr cé nhiéu thuén lgii cho nghién ctru qua trinh tién hoda:

-Théng tin phan tlr thwong di truyén:

-Théng tin vé trinh tuw DNA va méi lién hé gilra gen va protein => cho phép xac dinh qua trinh tién
hoa dé dang hon phan tich thay d&i hinh thai, kiéu hinh



2. Su da dang protein

-
LaN | e
@ o©
= 2



a. Phuong phap do sw da dang di truyén
-C6 hai théng so:

-Ty 1& nhi¥rng locut cé tinh da hinh: ty 1é locut c6 nhiéu hon 1 alen hién dién
-Vi du lam thi nghiém 30 locut => 15 locut c¢6 2or nhiéu hon 2 alen => ty & 15/30 =0.5

-Mtrc dd di hop tir li thuyét: ty [& cd thé di hop tl&r 1 locut nao d6 =2p.q ( khi cé 2 alen
hién dién trong quan thé)

-Thuong ap dung nhiéu hon ty 1é di hop tlr thuc té do nd ddc lap véi hé théng sinh
san
-Ty |é tinh cho mdt s6 locut => sau dé cOng trung binh cho tat ca cac locut



b. Nhirng giai thich vé sw da dang protein

-Thuyét dot bién trung tinh:

-Thuyét can bang:



3. Sw da dang trinh tw DNA

a. Da dang trinh tw cat gi¢i han

b. Sw da dang cua thé vé tinh ( microsatellite)

c. Phan tich sw da dang DNA bang cach Iap trinh tw
d



lIl. Loai mé@i dwoc hinh thanh qua tién héa cua co’ ché cach li sinh san

1.Khai niém loai sinh hoc



b. Cac co’ ché cach li sinh san
Co’ ché cach li triroc hop tur:



Co’ ché cach li sau hop twr

c. Con duong hinh thanh loai m¢i

-Hai con duwong chinh:
-Hinh thanh loai khac khu vuce dia ly:
-Hinh thanh loai cung khu vue dia ly:



=Chon loc ty nhién tich Iliy tan sé tinh trang ma ngan can s giao phéi gilta cd thé & hai
nhédm quan thé khdc nhau => co ché cach li trudc hop tir duoc tién hda

=Trwong hop khac, cach li sau hop tlr ton tai => chon loc tu nhién tich Iiiy dac tinh cach li
trudc hop tlr dé ngan can su sinh sdn khéng cd y nghia gilra ca thé & hai quan thé khac
nhau

—Cach li sau hop tlr => dan dén cach li trwdc hop tlr goi la qua trinh reinforcement

Mot s6 trwd'ng hop khac cta hinh thanh loai bang cach li dia ly

-1 nhédm nhé céc thé => phat tan va cach li dia ly véi quan thé chinh

-Vidu: 1 s6 ca thé tir dat lién => di cuw sang 1 hon dao tach biét
-Chju anh huédng ca ké dirng dau va phiéu bat di truyén => gay ra sai khac di
truyén.

Vi du: hinh thanh loai bang cach li dia ly

-Nghién clru ctia darwin trén loai chim s& mo lon
-1 nhédm chim & d3o Galapagos — cach b& bién nam my 900km — bao gém 12 d3o Ién
va nhiéu dao nhé. Quan dao duwoc hinh thanh do 1 vu nui Ilra.
-Loai chim sé c6 14 |oai hinh thai va kich thudc mo khac nhau — thich nghi vdi thirc an
khac nhau
-Nhiéu nghién clru sy phéat trién phéi cia chim sé => chirng ming su tién hda vé
phan tl cta kich thwdc mod



-Nghién ctru phan tir: tat ca cac loai chim — c6 quan hé tién hda gan- cd ngudn goc tur
mot loai chung di cw tir dat lién cach nay 2-3 triéu nam.

-Théng qua nghién clru microsatellite => xay dung cay tién hda cla loai chim
-Tat c3 cac loai déu cdach li tap tinh ( d3c biét tiéng hét), nhung mot so loai cling cé thé
lai dwoc trong ty nhién.

-Ban dau quan thé chim sé séng trong 1 hon ddo Galdpagos |&n => quan thé |&n gia
tang kich thuwéc theo thoi gian.
-M&t vai con chim phat tan sang cac ddo khac => cach li véi quan thé géc =>
thanh |4p quan thé mai
-Quan thé mdi cé sy phan hoa di truyén do phiéu bat di truyén, thich nghi
v&i moi trudng ddo maéi => cach li sinh sdn vadi quan thé goc.
-C4 thé nay lai phat tdn sang ddo khac => tao quan thé khac => tao thém
nhiéu loai mai.
-Qua thoi gian, nhi*ng loai mdi ti€n hoa => phat tan dén dao cé san loai khac ton tai =>
tao co hdi twong tac thi cap gilra hai loai=> mét ddo cé nhiéu loai cung hién dién.

-Dung s6 liéu DNA ti thé => xac dinh tudi cta cac loai => cho thay c6 méi lién hé manh
mé gitra s6 loai hién dién trong qud khir va s6 ddo hinh thanh => diéu d6 chirng to loai
hinh thanh bang cach li dia ly.



Hinh thanh loai cunh khu vuc dia ly

-Khéng ¢ vat can dia ly ngan can sy di nhap gen

-Co ché céch li sinh san tién hda bén trong moét quan thé

-Kho khan khi hinh thanh loai mdi trong cung 1 quan thé:
-Co ché cach li gay ra s phan hda di truyén => chi xay ra néu dong gen trong quan
thé bj bé g3y, nhung khéng cé céch li sinh sdn, bang cach nao pha v& dong gen.
-Bang cach nao cé sy phan héa di truyén => trong 1 quan thé cé su trao déi gen tw
do.

-Giai thich:
-Su phan héa di truyén do su chon loc phadn héa manh trong 1 quan thé :
-Thé ddng hop A1A1: cé gia tri thich nghi t6t nhat —trong 1 nhdm sinh vat ( vi du
nhdm cén trung ¢ thé tan cong 1 thye vat chd A)
-Thé ddng hop A2A2 lai cé gia tri thich nghi tét nhat trong 1 nhédm sinh vat khéac
( cho nhdm cén trung tan cong thuc vat B)
-Thé di hgp A1A2 — khdng cé gia tri thich nghi trong ca hai nhdm sinh vat
- chon loc ty nhién chon loc 1 locut khac — lién quan dén sw giao phdi c6 lywa chon =>
ngan can sy giao phdi gitra hai thé déng hop khac KG vi tao A1A2 cé gia tri thich nghi
thap.



-Locut th 2 lién quan dén giao phéi cd chon loc [a C1C1: chi giao phéi vdi ca thé cé KG
C1C1, C2C2 chi giao phdi v&i ca thé C2C2

-Néu hai locut lién két vé&i nhau => chi c6 KG A1A1C1C1 va A2A2C2C2 tbn tai => dong gen sé
bi gidi han gitta cac cd thé sir dung séng khac nhau => hai nhém phan hda di truyén => tién
hda co ché cach li sinh sdn => hinh thanh hai loai méi.

-Khé khan cdia mé hinh:
-Néu lyc lién két gitrahai gen bi pha v& tao ra KG A1A1C2C2 thich giao phdi vdi
A2A2C2C2 =>tao A1A2C2C2, ngan can sy phan hoa di truyén.

-Mdt gidi thich khac: gen da hiéu: gen tdn dung ngudn séng khac nhau cling m3 hda cho tap
tinh giao phéi.

-Vi du: nghién clru cta Guy bush: sy hinh thanh chiing ruéi an tao
-Rudi — chi 8n qua cla 1 cay dac biét, qua trinh giao phdi xay ra & nhitng ca thé
quanh trdi tdo => dé trirng vao qua tdo chin- u trung tang truwdng, phat trién =>
nhi*ng loai rudi nay chi trén qua cla nhirng cy tdo dai bdc my cach day 150 nam.
-Rubi nay dwgce quan sat dau tién tan cong |én tdo trong cd quan hé ho hang gan
vdi tdo dai => ching rudi nay nhanh chdng phat trién, lan rong => hau hét tdo
trong ngay nay déu nhiém rudi nay.



-Co ché hinh thanh loai md&i
Tt 1 loai rudi gdc => mot so rudi tich 10y dot bién cd kha nang an tdo trong thay vi an
tao dai
-Rubi an tdo trong — giao phoi vai rudi xung quanh tdo= > cach li sinh san gitra rudi an tao
trong va rudi an tao dai.
-Rubi dé trirng trén trai tdo chin => chon loc ty nhién gitr lai nhitng dac tinh sinh san
cung thoi gian v&i mua tao chin.
-Tao trong chin s&m hon tdo dai nhiéu tuan
-=> chlng rudi an tdo trong giao phdi va dé trirng s&m hon ching rudi an tao dai. =>
sw sai khac thoi gian sinh sdn => ngén can di nhap gen giita hai nhém quéan thé. =>
dan dén phan hoa di truyén giira ching =>
-Qua trinh nay dién ra cach day 150 ndm => ngay nay dang dién ra va phan héa manh mé
=> mac du co ché cach li sinh san chuwa hoan toan.

Hinh thanh I6ai bang con dwdng da bdi hoa

-M6t dang cua hinh thanh loai cung khu vye dia ly.
-Dj da béi: con lai cda hai loai khdc nhau => da bdi hda ( gdp ddi bd NST ) => tao thé
song nhi bdi- cd cap NST: hitu thu, cach li sinh san vdi hai loai cha me.
-Thuong gap & nhiéu loai thuc vat cé hoa.
-Vi du co spartina maritina chau du x co S. alternaflora ( my) => con lai da b6i hoa
=> tao c0 S. anglica — hinh thanh loai mai



Su phan héa di truyén- lién quan dén hinh thanh loai mé&i

-Phan héa di truyén => dan dén ti€n héa co ché cach li sinh sdn => ngdn can dong gen
gitta cac quan thé => hinh thanh loai méi.

-Phén hoda di truyén bao nhiéu thi di cho cach li sinh san xay ra?
-Chua c6 cau tra loi cho moi truong hop
-Mdt s6 loai hinh thanh can sai khac nhiéu gen
-Mot s6 loai khac hinh thanh géy ra sai khac mét vai gen
-Nghién ctru trén rudi giam : cé khdang 12 loai @ nam my
-Dung phuong phap dién di protein => xac dinh KG cGa nhitng quan thé dia ly khac
nhau ( chuwa phan héa vé di truyén) va nhirng loai phu ( d3 phan hda di truyén) cé
thé hinh thanh loai mdi, cac 16ai khac nhau..
-Tinh téan mirc d6 twong dong di truyén => danh diu tir 1=>0:
-M(rc d6 gidng nhau di truyén gidm dan tir: quan thé dia ly => loai phu => loai
khac
-Can phan hda nhiéu locut di truyén dé hinh thanh loai méi ( vi du can it nhat
200 gen lién quan dén bat thu con lai gitra hai loai).
-M&t nghién cru khac trén rudi Hawaii => biéu hién cach li tap tinh- lién quan dén hinh
dang dau ( 16ai D.heteroneura hau hinh bda — mat phan tach rong => nhan dién duoc duc
va cai cung loai. => hai loai chi lién quan dén khodang 10 locut hinh thanh loai mdi.



IV. Xay dwng ciy tién hda

-Cay tién hda: mo6 td moi quan hé tién hda trong 1 nhdm sinh vat.
-Qua trinh ti€én hoda xay ra trong 1 thoi gian dai, khdng thé quan sat truc tiép => phai tai
xay dung lai cay tién hdéa => dyra trén quan hé tién hda cla nhirng sinh vat ngay nay.

-Dwa vao hda thach cuda sv ¢, thdong tin da dang proten, théng tin da dang DNA, phéan
tich KH cuda sinh vat ngay nay => tai xdy dwng cay tién hoa.

-Nguyén tac: - dwa vao nhirng co quan tuong dong (vi du chan ngua, canh doi cé cung
nguén goc tlr chan trudc cia déng vat té tién): chirc nang va dac tinh khac nhau, nhung
cé nhirng cdu tao twong dong
-Phan tich trinh ty DNA so sanh giira hai sinh vat ngay nay => so v@i trinh tw DNA
cla gen to tién.
-Vi du gen cytochrom c: phént tich trinh tw Nu clia gen => cho thay tat ca sv cé
trinh tw Nu twong déng, cd trung nguén goc.

-Vé cay tién hoa:
- diém (nodes): biéu thi hai sinh vat khac nhau, hai cd thé, hai loai khdc nhau =>
dugc so sanh véi nhau. Nodes cudi cung: thwong la sinh vat cudi cung ( sinh vat
ngay nay)., nodes trung gian : sinh vat td tién chung da ton tai trwdc khi phan hoa
gitra cac sinh vat xay ra ( thwong hin thanh qua phéan tich sé liéu)



-Nhanh (branches) : néi cic diém nodes, mo td mdi quan hé tién hda gilta cac sinh vat.
-D6 dai ciia nhanh: md ta mirc do tién hda gitra hai nhdm sinh vat.

-Rooted: nodes — t6 tién chung cua tat cd sinh vat trong cay tién hda.

-Cay tién héa co thé xay dung dé md td mdi quan hé tién héa gilra cac loai, cling cé thé
mo ta quan hé tién hoa trong DNA

2. Xap sép cac trinh tw twong déong

-Ngay nay, cay tién héa duoc xay dwng dwa trén phan tich DNA => mudn vay phai so
sanh cac trinh tu twong dong.

-B1: tim cac gen twong déng

-B2: xac dinh trinh ty Nu cta gen & nhitng sinh vat khac nhau

-B3 so sanh xé&p cac trinh ty => tim Nu khac nhau:

Nucleotide position 12345678
Gene X from species A 5-ATTGCGAA-3
Gene X from species B S-ATGCCAACGCSH




-Xép cdc trinh tu gitra hai gen: cé nhiéu cach
-Cach 1:v

Nucleotide position 12345678
Gene X from species A  5-ATTGCGA A3
Gene X from species B S-ATGCCAACY

-CA 4 Nu khac nhau & vi tri 3,4,6,7

-Cach 2: . " -
Nucleotide position 12345678

Gene X from species A S-ATTGCGAA-S
Gene X from species B 5-AT-GCCAACTH

-Dot bién mat Nu vi tri 3, chi thay d6i Nu & vi tri 6.
- cach nay: it budc tién hda hon,

-Phuwong phap so sdnh: do mdy tinh thuc hién => do tim va xac dinh loai thay doi d3
Xay ra.
-Thudng néu so sanh toan bd gen cla hai loai => khé
-Thuong dung 1 doan gen, tao 1 khdang tréng ( cach 2) => t8i wu hda diém
giong nhau gilra hai trinh ty => cach 2: thuwong duoc dp dung nhiéu hon.



3. Xay dwng cay tién hoa

- Vi du: xay dwng cdy tién héa mo ta quan hé tién hda gitra nguoi, tinh tinh, gorilla => c6
thé xay dung ba cay tién hoa.

RERT mTAR TR M

Chimpanzee Gorilla Human Chimpanzee Human Gorilla Human Gorilla Chimpanzee

X/ X X

-Kho khan: xac dinh cdy nao dung => can s6 liéu phan tl&r dé so sdnh => xac dinh cay b chinh
Xac..

(2N —3)!
-Cong thirc tinh s6 cay tién hda number of rooted trees = —— ; ,
27 (N =-2)!

Number of organisms Number of

included in phylogeny (N) rooted trees

N: s6 sinh vat hién dién trong cay tién hda 2 l
3 3

- 15

5 105

10 34,459,425

20 8.2 = 107



-Néu s loai trong cay cang tang => muirc d6 cang kho.

-Phuong phap udc lvong:
-Distance approach : tbng mirc dd giéng nhau gitra cac loai:
-So sanh mot s6 KH, mdt s6 gen => tinh % ddc tinh gidng nhau.
-Maximun parsimony approach: sé thay déi it nhat xdy ra — tinh tir khi hai loai tich
ra tr 1 t6 tién chung.

-Maximun likelyhood: kha ndng cao nhat dé 1 b tinh trang nao do biéu hién & hai
|oai

-=> |yra chon cay nao c6 kha nang cao nhat vé ba thong sé sé dwoc lwa chon.
V. Chirng minh tién héa dwa trén sw thay doi & mirc phan tlr

1. Toc d0 tién hoa phan tlr
Toc do thay thé Nu
-Xac dinh téc do thay thé Nu => cd thé tim tdc d6 tién hoda trong trinh tw Nu

-Phwong phap: s6 thay thé xay ra / 1 Nu/nam
-Tim trinh ty twong déng & nhirng sinh vat khac nhau



-So sanh xac dinh s6 Nu khac nhau gitra hai trinh ty
-Tim s dét bién thay thé da xdy ra ti khi cdc sinh vat phan tach tir to tién chung
-1 vj tri => c6 thé bj dot bién nhiéu lan => sé d6t bién xay ra thuc t& I6n hon sb
Nu sai khac gitra hai trinh ty => dung cdng thirc téan hoc dé tim ra kha ndng so
thay thé xay ra.
-Khi xac dinh s6 dot bién thay thé xay ra trén 1 Nu
-Chia cho téng thoi gian tir khi hai sinh vat tdch nhau => tinh duoc téc d6
dot bién thay thé
-Vi du ngudi va chubt: xét gen hormon tang trudng téc do thay thé 8 x
102 /1 vitri/ 1 nam.

Toc d6 thay thé déng nghia or khdng déng nghia

-Thay th& Nu => thay d6i aa : khéng d6ng nghia: tdc d6 da dang gilra cac gen cua
déng vat cé vu:

-Vi du: alpha — actin :0,01 x 10~

-Interferon gamma:2,79 x 10

-Thay th& Nu => khdng thay d6i aa : d6ng nghia: cling da dang gilra cdc gen nhung it
hon d6t bién khéng déng nghia

-Gen m3 hda protein: téc dd db déng nghia > db khéng déng nghia: do khéng chiu
ap luc cda chon loc tw nhién nguoc vai dot bién khéng dong nghia thuong bj cltn

lAaai hA



Toc dd dot bién thay thé & nhirng phan khac nhau cta gen

-Vung gen it chirc nang: vi tri Nu th(& 3 cda codon, vung flanking, intron: toc d6t dot
bién thay thé cao.
-Vung 5’ va 3’ khéng phién ma cta gen, dét bién khéng déi trinh ty aa, mac du
c6 thé lién quan dén diéu hoa hoat déng gen
-Vung intron: khéng ma hda aa, nhwng néu dot bién consensus 5’, 3’ va diém
nhanh s& dnh hudng dén qua trinh cat.
-Vung khong dich ma 5’ va 3’ cua gen=> dwgc phién ma thanhmARN nhung
khéng ma héda aa:
-Quan trong dé gan ribosome, 6n dinh mARN
-Khi d6t bién thay thé thuong gy chét, sinh vat it cé kha nang thich nghi
-To6c d6 thay thé Nu thap.
-Vung ma hda: m3 hda cho aa trén protein: cé tdc d6 bién thay thé khong déng
nghia thap nhat:
-CS thé anh hudng dén sirc sdng va gia tri thich nghi cda sinh vat.

-Gen gia, ban sao khdong chirc nang cua gen, vung DNA khéng ma hda gitra cac gen:
toc d6 d6t bién cao nhat => khéng anh hudng dén gid tri thich nghi cGa sinh vat

-=> két ludn: mai lién quan gilra chirc ndng va téc do tién héa. Téc d6 cang cao &
vung cang it chirc nang — phu hop véi thuyét dét bién trung tinh.



2. Dong ho phan tlr
-Thuyét trung tinh: ti€n héa thay doi & mirc phan tir => xay ra khi cé dinh dot bién

trung tinh bang phiéu bat di truyén => tdc dd dot bién trung tinh thay thé 1 dét
bién khac phu thudc vao tdc dd dét bién — hang sé cho 1 gen nao dé.

-T6c d6 tién hoda cla 1 protein: 1a hang s theo thoi gian => mirc do thay d6i phan
tlr cla protein dé co thé dung nhw déng hé phan tir dé xac dinh su kién tién hda.

-Vi du: phan tich enzym cytochrom c ¢ hai sinh vat:
-Hai sinh vat nay — dwgc nghién cru hda thach => va biét dugc ching phéan tach
tir totién chung cach nay 400 triéu ndm
-Xac dinh s6 aa khac nhau trong hai enzym cytochrom c cta hai sinh vat => xac
dinh s6 dot bién thay thé xay ra gitra 2 gen trén 1 aa
-Vi du 20 aa thay thé khac nhau => t6c d6 thay thé 5 aa/ 100 triéu nam.
-Néu chung ta tim thay 2 sinh va: phéan tich aa trén cytochrom xc=> phat hién doét
bién thay thé trén 15 aa. => ching tac dung dong ho phan tl trén => tinh thoi gian
hai sinh vat tach tir to tién chung 1a 300 nam.



