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Muc tiéu mon hoc

1. Néu dworc vai tro cua di truyén hoc v&i cac moén hoc khac va véi

thuwec tién.
2. Trinh bay dwoc sw sinh san cua té bao nhan so va té bao nhan

that.
3. Phan biét lién két gen, hoan vi gen xay dwng ban dé di truyén.
4 .Phan biét cac dang dot bien cau tric nhiém sac the.

5. Trinh bay di truyén quan thé va di truyéen tién hoa




NOi dung

Chuong I: Gidi thiéu vé di truyén hoc.

Chuong Il: Su sinh san cua té bao.

Chwong Ill: Xay dwng ban do di truyén va ban do vat
.

Chwong IV: Dot bién nhiém sac thé.

Chwong V: Di truyén quan thé va di truyén tién hoéa.



HINH THUC TINH DIEM:
+ Piém trong 16p: 2 diém
+ Piém bai tap vé nha: 1 diém
+ Piém giira ky: 2 diém
+ Piém cudi ky: 5 diém
HINH THUC THI: TRAC NGHIEM



Cach chia nhom:

Moi nhém t6i da 4 thanh vién, ghi tén thanh vién vao trong gidy =>
ndp gido vién => chia nhdm. Sinh vién ngodi va hoc tap theo nhém

- Bai bao cao méi budi hoc: ghi du tén thanh vién nhém, cé ky tén mdi phan bai da tham gia viét
« T4t ca thanh vién trong nhém déu phai tham gia giai bai tap.

N6i quy chung:
Sinh vién phai di hoc day da cac budi hoc, dung gid.
i Sinh vién vang hai bubi (c6 diém danh) => 3 diém tai I&p va vé nha khéng dwoc tinh
iém.
Mang tai liéu day da dén I&p hoc.



Chwong 1: Gi6i thiéu vé di truyén hoc.

.  TAM QUAN TRONG CUA DI TRUYEN.
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+ Poi v&i xa hoi:

Trong nOng nghiép: di
truyén gitp con ngudi chon,
hang ngan gidbng vat nudi cay
arelmang dac tinh co loi giai
quyét nhu cau sdng cla toan xa
hoi.

Trong nganh dworc liéu: Di truyén hién dai |§ -
giip con nguwdi san xuat mot lwong
chat bac hai chira bénh &aleXeelaRale[izest "
dong thei tao nhirng vi khuan mang gen

ma&i lam sach méi trwdng, cai thién cubc

song cla con nguwoi.




Trong y hoc: nghién ctu
di truyén => NN
nhan co ché gay bénh d

| => dé& xuét phwong
ogfslelichan doan, chira
bénh di truyén BRI R L
strc khoe toan xa hoi.
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+ Poi v&i nghién ctru sinh hoc:

+ Di truyén cung cap nguyén tac thong nhat
trong sinh hoc.

+ Co s@ khoa hoc giai thich cho cac mon hoc
khac trong sinh hoc: sinh hoc phat trien, phan loai
hoc, phat sinh hinh thai, y hoc......

1.5 The key to development lies in the regulation of gene
expression. This early fruit-fly embryo illustrates the localized
expression of the engrailed gene, which helps determine the
development of body segments in the adult fly. [Stephen Paddock
Digital Image Gallery.]




EYNXRY K] 1. Liét ké cac dac diém chung caa cac sinh vat trén
sinh gi®i? Két luan gi tir cac dac diém chung nay?
2. Tai sao sinh vat trén sinh giéi mac du c6 chung nguén goc
nhwng rat da dang.



+ Vai tro cta di truyén doi véi da dang di truyén va tién hda cua
sinh gioéi:
+T4t ca sinh vat c6 chung ngudn goc té tién => dung chung hé
théng di truyén, ma di truyén, qua trinh biéu hién théng tin di truyén
=>
+ K&t qua nghién ctru sw di truyén clia mét loai sinh vat co
thé dung dé tim hiéu hé thong di truyén cla loai sinh vat khéc.
+ C6 thé chuyén gen khéac loai va biéu hién thanh protein.
+ Vat liéu di truyén co thé bién doi tao sw da dang di truyén =>
cac nhan to tien hoa tac ddéng vao sw da dang di truyén dé => hinh
thanh nhirng dac diém thich nghi khac nhau => tao ra sw da dang
cua sinh gioi.



Il. Phan loai di truyén hoc.

(a)

Transmission Molecular
genetics genetics

Population
genetics

(b)

(o)

mang tinh twong doi, cac linh
vwe thwdng chong 1ap 1én
nhau, mét so trudng hop
ngwol ta phan loai theo mot
hé thong khéac ( di truyén rudi,

di truyén bap... hoac di truyen
té bao, di truyén NST....)



1- Di truyén thé hé. (@)

1. Nghién clru NST,

2. s sap xép gen trén
NST

3. 1ap ban do gen

4. nghién cltru cac quy
luat truyén gen tir thé
hé néy qua the hé khac. Transmission Molecular

genetics genetics

A 2_ Di truyén phan td.
: GEN

Population
genetics

3- Di truyén quan thé

1. Cau trac di truyén cda
m&t nhom cé thé, quan thé
2. Nhan to tién héa =>
nghién ctru tién hoa.

(o)




lIl. NHIPNG SINH VAT MO HINH TRONG NGHIEN CU'U DI TRUYEN.
+Mét s6 sinh vat mé hinh nhw:

CAU 2: LIET KE 10 NHUNG SINH VAT MAU TRONG NGHIEN CUU DI

Escherichia coli Caenorhabditis elegans
Fruit fly Bacterium Nematode



(d)

Arabidopsis thaliana Mus musculus Saccharomyces cerevisiae
Thale-cress plant House mouse Baker’s yeast




Pac diém:

T hori gian thé hé ngan.
Tao ra mot s lvong I n
CcCOoOn.

Dé thich Nnghi vei moi
g Jeodale Nelgleliglemigilalelall=lan
Dé NnNudi gia thanmh reée
Kich thwdcec genmnome nmnho

CAU 3: HAY DICH THONG TIN TRONG SLIDE VE UNG

DUNG CUA 2 SINH VAT MAUJ




n Escherichia coli

Key organism for studying:

* Transcription, translation, replication, recombination
* Mutation

* Gene regulation

¢ Recombinant DNA technology

[Y Saccharomyces cerevisiae

Key organism for studying:

* Genomics * Mating type

* Systems biology * Mitochondrial

* Genetic control of cell inheritance
cycle * Gene interaction;

* Signal transduction two-hybrid

e Recombination

Genetic “Vital Statistics”

Genome size:
Chromosomes:
Number of genes:
Percentage with
human homologs:
Average gene size:
Transposons:

Genome sequenced in:

Genetic “Vital Statistics”

Genome size:

Chromosomes:

Number of genes:

Percentage with human
homologs:

Average gene size:

Transposons:

Genome sequenced in:

4.6 Mb
1, circular
4000

8%

1 kb, no introns

Strain specific, ~ 60 copies per
genome

1997

12 Mb
n=16
6000

25%
1.5 kb, 0.03 intron/gene
Small proportion of DNA

1996



gjrfz Neur Ospora crassa

Key organism for studying:

* Genetics of metabolism and uptake

* Genetics of crossing over and meiosis

* Fungal cytogenetics

* Polar growth

* Circadian rhythms

* Interactions between nucleus and mitochondria

Arabidopsis thaliana

Key organism for studying:
e Development

* Gene expression and regulation
* Plant genomics

Genetic “Vital Statistics”

Genome size:

Chromosomes:

Number of genes:

Percentage with human
homologs:

Average gene size:

Transposons:

Genome sequenced in:

Genetic “Vital Statistics”

Genome size:
Chromosomes:
Number of genes:

Percentage with human

homologs:
Average gene size:
Transposons:

Genome sequenced in:

43 Mb
7 autosomes (n = 7)
10,000

6%
1.7 kb, 1.7 introns/gene
rare

2003

125 Mb
diploid, 5 autosomes (2n = 10)
25,000

18%

2 kb, 4 introns/gene
10% of the genome
2000



Caenorhabditis elegans

Key organism for studying:

Development
Behavior

Nerves and muscles
Aging

Drosophila melanogaster

Key organism for studying:

e Transmission genetics

Cytogenetics
Development
Population genetics
Evolution

Genetic “Vital Statistics”

Genome size:
Chromosomes:

Number of genes:

Percentage with human
homologs:

Average gene size:

Transposons:

Genome sequenced in:

Genetic “Vital Statistics”

Genome size:
Chromosomes:

Number of genes:

Percentage with human
homologs:

Average gene size:

Transposons:

Genome sequenced in:

97 Mb
5 autosomes (2n = 10),
X chromosome

19,000

25%

5 kb, 5 exons/gene

Several types, active in some
strains

1998

180 Mb

Diploid, 3 autosomes, X and Y
(2n=28)

13,000

~50%
3 kb, 4 exons/gene
P elements, among others

2000



n Mus musculus

Key organism for studying:
* Human disease
Mutation

Development

Coat color
Immunology

Genetic “Vital Statistics”

Genome size:

Chromosomes:

Number of genes:

Percentage with human
homologs:

Average gene size:

Transposons:

Genome sequenced in:

2600 Mb
19 autosomes, X and Y (2n = 40)
30,000

99%
40 kb, 8.3 exons/gene

Source of 38% of genome
2002



Phan tich vi du: u:ng dung sinh vat mo
hinh dé nghién ctru alen nguoi



Normal zebrafish i il Golden mutant




« Muc tiéu: xac dinh gen quy dinh mau sac da khac nhau & nguoi

* PO twong: ca zebra fish: dong vat cé xwong, sinh san nhiéu
con, dé nudi, mang ddt bién Golden ( ddm sac td melanosomes
it, nho Iuc_)’ng melanin giam).

° Nghién ctru: phan lap, tao dong gen=> lap trinh tw gen Golden
& ca => tim thay gen ma héa cho protein tham gia thu calcium
vao thé melanosomes.

* Dung trinh tw gen golden & ca => tim trén database & ngudi
=> tim ra gen twong ty & nguwdi SLC24A5, ma hda protein ¢co
chirc nang tuo’ng tw.

* Phan tich quan thé nguo’l chau &u co tan so alen nay cao,

ngwdi chau a tan so alen nay rat thap chi yéu mang nhwng
alen khac.






IV. Lich st nghién ctru di truyén hoc.

>
" A

1. Con ngw&i da hiéu biét va str dung di truyén tir rat som.

1. Con nguoi thuan hoa giong
vat nuoi va cay trong cach day
10.000 — dén 12.000 nam.

Nhirng sinh vat dwoc thuan hoa
dau tién: lba mi, dau, cho dé
CUu.




IV. Lich str nghién ctru di truyén hoc.

-
" A

1. Con ngw®i da hiéu biét va sir dung di truyeén tir rat

10.000 — dén 12.000 nam.




» Cach day 4000 nam: Dung d truyén tao cac giong co khac nhau vé
hinh dang qua, mau sac, huvong vi..

- Cach day 2000 nam: hiéu biét vé d| truyen bénh, theo kinh thanh dao
Hindu cho rang nhirng tinh trang dwore di truyén tir cha, hai anh
em sinh déi khac nhau nguyén nhan t me.

 Cach day 1000 nam: sach kinh thanh Tumaud c6 nhirng hiéu biét
dang ké vé bénh mau kho dong

« Nguwdi me - ¢6 con trai chét vi mat mau khi cat bao quy dau => nhirng dlra con
trai sau cua ba, va nhirng ngwoi chau trai cua chi ba khong nén cat bao quy
dau.

« Nhirng hiéu biét nay chinh xac vé s di truyén ctia b&énh mau khé déng.
 Thuyét mam clia ngudi Ai cap co dai.



« Cach day 4000 nam: giong co khac
nhau

-Cach day 2000 nam: hiéu biét ve di
truyén bénh

Cach day 1000 nam: Tumaud: bénh
mau kho dong

*Thuyét mam cla nguoi Ai cap co dai.



(a) Pangenesis concept

According to the pangenesis
/ concept, genetic information

from different parts of the
( / body...

...travels to the

Nhirng mam sinh nam & céac
co quan khac nhau cua co
reproductiveorgans... thé => di Chuyén dén CO,

..where it is transferr ed] quan Sinh Sén => Chuyén
dén phoi tai thdi diém thu

MSperm . = - > =
>/@Mote thai => biéu hién dac diém

(

\

/ cla con. Mac du thuyét nay
&\)/, sai nhung van duoc biét

/ rdng rai trong xa hoi mai dén
\ nam 1800s.




Nhi*rng mam sinh
=>C0O’ quan sinh

san => phoi =>
biéu hién con.




« T thuyét mam cac nha khoa hoc dwa ra khai niém
sw di truyén cta nhirng tinh trang hoc dwoec.

. Nhung tinh trang ma con HQU’O’I co dwoc do hoc tap va
ren luyén trong suot cudc song cla minh => co6 thé di
truyén xudng cho con chau cua ho.

* Nhirng ngwoi La ma cb dai: khong biét nhiéu vé di
truyén => bang céach lai tao thw nghlem va dung sal
=> ho da tao dwoc nhiéu giong vat nudi va cay
trong.

-Nam 1500s sy ra doi ctia kinh hién vi => 1665
Robert Hooke phat hién ra té bao, tlr d6 dwa ra
thuyét tién dinh.



Thuyét mam : sw di truyén cta nhirng tinh
trang hoc dworc.
- Tinh trang do hoc tap va rén luyén => c6 thé di
truyén con chau.
-thng nguwol La ma CO dai: lai tao thuw nghlem

va dung sali =>nhiéu giong vat nudi va cay
trong.

Nam 1500s s ra d&i cla kinh hién vi => 1665
Robert Hooke phat hién ra té bao => thuyét
tién dinh.



Trong trieng va tinh trung
ton tai san mot co thé
AN -3=> trong qua trinh

ptigtrien co thé nay chi

can Ion 1én BTN o R

hoan chinh. => tat ca cac
tinh trang chi duwoc di
truyen




« Thuyét hoa tron:
*Con la do sw hoa tron cac tinh trang tw bd me,
con sé biéu hién tinh trang trung gian.

+ Vét liéu di truyen hoa tron vao nhau va khéng thé
tach ra dwoc niva => cang vé sau cac ca thé trong
quan thé sé cang giong nhau.

« Mt s0 tinh trang cé thé dung nhwng sai trong hau
hét cac trudng hop.



S N T
se0 [ eoelfoon
865 44 o0
o

Bai tap: Quan sat hinh vé, em c6 nhan xét gi ve sy
di truyén cua tinh trang mau hoa qua cac thé he.
Hau qua cua kiéu di truyén nay? 5 phut




2. Swra d&i ciia mon di truyéen hoc.

-1676: Nehemiah Grew: thuc vat sinh san
hiru tinh

-1833: Robert Brown mo ta nhan té bao.

-1839: Matthias Jacob Schleiden, Theodor
Schwam thuyét té bao



Bal tap:
V& so dd6 md td& moc thol glan
quan trong trong lich st phat trién cla

nganh di truyén hoc (5 phat). T 1676
=>1910 (slide 61).=> 1993 (slide 90)
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— Robert Brown

- Saw central structure in plant cells,
calied this structure a nucleus
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fs3.amazonaws.com%2Fs3.timetoast.com%2Fpublic%2Fuploads%2Fphotos%2F8950461%2FBrown_Cell_Theory.jpg&imgrefurl=https%3A%2F%2Fwww.timetoast.com%2Ftimelines%2Fcontributions-to-the-cell-theory-13802d6d-a246-43e3-8f62-eaa15a5ec821&docid=nj3-9ZoYYPubKM&tbnid=m4HBglkuTiJMDM%3A&vet=10ahUKEwiIs8uIrsHkAhUNw4sBHRetBs4QMwhWKAgwCA..i&w=640&h=480&bih=587&biw=1239&q=1833%3A%20Robert%20Brown%20&ved=0ahUKEwiIs8uIrsHkAhUNw4sBHRetBs4QMwhWKAgwCA&iact=mrc&uact=8

Theodor Schwann
Matthias Jakob Schleiden

Rudolf Virchow

In 1839, Schwann and Schleiden suggested
that cells were the basic unit of life.

In 1858, Rudolf Virchow concluded that all
cells come from pre-existing cells, thus
completing the classical cell theory.

Theodor Schwann, Matthias Jakob




A TIMELINE

1. Tat ca cac sinh vat déu dwoc cau tao tir té bao.
2. Té bao chi dwoc sinh ra tir té bao trwdc do.

3. Té bao la don vi cau tric va chirc nang cla sw
song


https://www.google.com/imgres?imgurl=https%3A%2F%2Fstudy.com%2Fcimages%2Fvideopreview%2Fvideopreview-full%2Fwhat-is-cell-theory-definition-timeline-and-parts-thumb_123765.jpg&imgrefurl=https%3A%2F%2Fstudy.com%2Facademy%2Flesson%2Fwhat-is-cell-theory-definition-timeline-parts.html&docid=ERldkChRXBc5zM&tbnid=sqRVPtzFj_m1pM%3A&vet=10ahUKEwiz49vTrMHkAhWayYsBHS_xDTsQMwh8KAUwBQ..i&w=715&h=402&bih=587&biw=1239&q=cell%20theory&ved=0ahUKEwiz49vTrMHkAhWayYsBHS_xDTsQMwh8KAUwBQ&iact=mrc&uact=8

-1959: CHarles Darwin: cong bé ngudn goc cac loai,
cho rang di truyén quan trong trong tién hoa, xay dwng
phép lai & nhiéu loai chim bd cau, tuy nhién 6ng chwa
hiéu rd ban chat va co ché cua di truyén.



-1866: Gregor Mendel: Cong bo quy luat di
truyén phan li va phan li doéc lap, nhwng
khong dwoc cac nha khoa hoc khi dé chap
nhan nhiéu


https://www.google.com/imgres?imgurl=https%3A%2F%2Fblogs.biomedcentral.com%2Fbmcseriesblog%2Fwp-content%2Fuploads%2Fsites%2F9%2F2015%2F03%2FMendel.png&imgrefurl=https%3A%2F%2Fblogs.biomedcentral.com%2Fbmcseriesblog%2F2015%2F03%2F08%2Fcelebrating-150-years-mendelian-genetics%2F&docid=2QRAv3Cg3BE0CM&tbnid=XgqXN7HP6s-TPM%3A&vet=10ahUKEwjn_LrDr8HkAhWiNKYKHREYBkkQMwhUKAYwBg..i&w=394&h=203&bih=587&biw=1239&q=1866%3A%20Gregor%20Mendel&ved=0ahUKEwjn_LrDr8HkAhWiNKYKHREYBkkQMwhUKAYwBg&iact=mrc&uact=8

Quy luat phan li va phan li déc lap cua Gregor
Mendel.

Quy luat phan li:

- Tinhtrang do MOt cap alen quy dinh,

* Trong té bao cac alen ton tai riéng |é khéng hoa tron vao nhau.

e Trong qua trinh giam phan, cac alen phén li déng déu va cac giao tur.
« Trong thu tinh, cac alen to ho'p tw do hinh thanh hop ti.



[Genes exist in different Bai tap: V& hinh, dich thong
versions called alleles. tin trong slide mo ta cO’ soO té

One allele encodes
round seeds...
Allele R

Different alleles for a particular gene
occupy the same locus on homologous
chromosomes.

bao hoc cua quy ludt phan li
(10 phut).

...and a different allele
encodes wrinkled seeds.

Allele r




Rr are located on
homologous chromosomes, . ..

The two alleles of genotype | R r
I
I

Chromosome
...which replicate in replication
the S phase of meiosis. +

R Rr r

In prophase | of meiosis,
crossing over may or may not
take place.

Prophase |



(b)

No crossing over

Crossing over

Anaphase |

J

___°

Anaphase |l

)\

3.6 Segregation results from the separation of homologous chromosomes in meiosis.

(o)

In anaphase |, the
chromosomes separate.

If no crossing over has taken

place, the two chromatids of
each chromosome segregate in
anaphase Il and are identical.

Anaphase Il

)\

:

If crossing over has taken
place, the two chromatids are
no longer identical, and the
different alleles segregate

in anaphase II.

R

—

Anaphase |

)\

Y

Or

RI

\fﬂmapl{lase [l
J\
1 '

r

Anaphase ||

I\




Bai tap. Tinh trang mau hoa do 1 cap gen c6 hai alen
quy dinh. Alen A hoa do> alen a quy dinh hoa trang.
Hay xac dinh ty 1é kiéu gen va ty |é kiéu hinh trong cac

phép lai sau:
1. Aa x Aa. 2. Aa X aa.
3. AA x aa. 4. aa X aa.

5. AA x Aa. 6. AA x AA.



Ung dung quy luat phan i dé dw doan xac
suat gay bénh

(a) The multiplication rule

7

“ ; If you roll a die,...
\ N ...in a large number of sample
! rolls, on average, one out of six
Roll 1 @ g 9

times you will obtain a four;. ..

> /
W WY N

...so the probability of obtaining
a four in any roll is /.

' If you roll the
| die again,...
Roll 2 @] ? ...your probability of
X

getting four is again /s;...

WY W W

—\

...so the probability of getting a four
on two sequential rolls is /g X /g = 1/35.

(b) The addition rule

p

/

If you roll a die,...]

7

B@

...on average, one out of
six times you'll get a three...

...and one out of six
times you'll get a four.

4

W WY VWV W

T

That is, the probability of getting either
a three or a four is /6 + /6= 2/6 = /3.

|

/




Bai tap: M6t gia dinh cd cha me binh thwong
nhwng sinh ngwdi con dau Iong bi bach tang.

»a. Tim xac suat cap vo chdng sinh nguwdi con thiy
hai la con trai, bi bénh bach tang.

*b. Tim xac suat cap vo chong sinh hai nguo’l con
tiép theo trong do 1 ngwéi binh thwdng va 1
ngwol bi bénh bach tang.

« c. Tim x&c suat cadp vo chong nay sinh ba nguoi
con trong do cd 2 nguwoi con binh thwong va 1
ngwol con bi bénh.



*Quy luat phan li doc lap.

Khi lai P thuan ching khac nhau vé hai hoac
nhiéu cdp tinh trang twong phan. Thi sy phan i
cua cap tinh trang nay, doc lap voi sw phan li cua
cap tinh trang kia.

*Diéu kién: Khi moi tinh trang tuan theo quy luat
phan li

*Cac gen quy dinh tinh trang nam trén cac nhiém
sac thé khac nhau.



w W w w

Genes are part of chromosomes



Homologs segregate
during meiosis

¢

or

N N N BN N BN NN NN BN BN BN B En S

W

Each pair separates

W

Each pair separates



(¢) Independent assortment of segregating unit factors (following many meiotic events)

Nonhomologous chromosomes assort independently

1/4 1/4

All possible gametic combinations are formed with equal probability




P, Cross

A QO ~ EX2E

yellow, round green, wrinkled yellow, wrinkled
formation

Gamete l
D D D
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| Fertilization | |

D
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Fertilization |
F, yellow, round (in both cases)
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green, round

Gamete
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’
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v
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yellow, round

GG Ww
yellow, round

Ggww
yellow, round

2

GgwWww
yellow, round

GGWw
yellow, round

v
G Gww
yellow, wrinkled

2

GgwWww
yellow, round

Y
Ggww
yellow, wrinkled

2

Ggww
yellow, round

GgwWw
yellow, round

P

aggww
green, round

D

ggWw
green, round

GgwWww
yellow, round

L
Ggww
yellow, wrinkled

D

ggwWww
green, round

)

gww
green, wrinkled

F, Generation



Bai tap. O mot loai thwe vat, gen A quy dinh hoa do troi hoan
toan so vdi a quy dinh hoa trang, gen B quy dinh than cao troi
hoan toan so vdi gen b quy dinh than thap. Cic gen nam trén
cac nhiém sac thé khac nhau. Hay xac dinh TLKG va TLKH trong
cac phép lai sau

a. AaBb x Aabb.

B. Aabb x aaBb.

C. aabb x AABDb.

Vi du: AaBb x AA bb.



Phurong phap thdng k& mirc d6 chinh xac clia phép
lai bang cach tinh gia trin chi binh phwong.

/P generation )
Purple : White
flowers 7~ g flowers

L )
@ ~ 4

/Fl generation

+ N\
%
is crossed with a plant with
white flowers, and the F, are
" self-fertilized...
|

A plant with purple flowers

...to produce 105 F,

Purple
flowers
‘Self-fertilize |
o |
p y

F, generation

\

45 white

progeny with purple flowers
and 45 with white flowers

105 purple — (an apparent 3:1 ratio).

J

/Phenotype | Observed | Expected

Purple 105 3/4x150=112.5
White 45 /4x150 = 37.5 \
\Total 150 'The expected values are
p orl;)tained bydmultiplying
2 the expected proportion
x% = 2(0 EE) by the total,...
> (105-112.5)2 (45-37.5)2
X'~ " 125 t T 378
: : ...and then the chi-square
2 _ 56.25 4 56.25 |valueis calculated.
X = 112.5 37.5 J
2
X" = 0.5 ol 1.5 = 2.0
N\ ,

The probability associated with
the calculated chi-square value
is between 0.10 and 0.50,
indicating a high probability
that the difference between

Degrees of freedom = n -1
Degrees of freedom =2-1=1

Probability (from Table 3.5)

0.1 < P<0.5
-

observed and expected values
is due to chance.

Conclusion: No significant difference
between observed and expected values.




L ELI R Critical values of the x? distribution

P
df 0.995 0.975 0.9 0.5 0.1 0.05* 0.025 0.01 0.005
1 0.000 0.000 0.016 0.455 2.706 3.841 5.024 6.635 7.879
2 0.010 0.051 0.211 1.386 4.605 5.991 7.378 9.210 10.597
3 0.072 0.216 0.584 2.366 6.251 7.815 9.348 11.345 12.838
4 0.207 0.484 1.064 3.357 7.779 9.488 11.143 13.277 14.860
5 0.412 0.831 1.610 4.351 9.236 11.070 12.832 15.086 16.750
6 0.676 1.237 2.204 5.348 10.645 12.592 14.449 16.812 18.548
7 0.989 1.690 2.833 6.346 12.017 14.067 16.013 18.475 20.278
8 1.344 2.180 3.490 7.344 13.362 15.507 17.535 20.090 21.955
9 1.735 2.700 4.168 8.343 14.684 16.919 19.023 21.666 23.589
10 2.156 3.247 4.865 9.342 15.987 18.307 20.483 23.209 25.188
11 2.603 3.816 5.578 10.341 17.275 19.675 21.920 24.725 26.757
12 3.074 4.404 6.304 11.340 18.549 21.026 23.337 26.217 28.300
13 3.565 5.009 7.042 12.340 19.812 22.362 24.736 27.688 29.819
14 4.075 5.629 7.790 13.339 21.064 23.685 26.119 29.141 31.319
15 4.601 6.262 8.547 14.339 22.307 24.996 27.488 30.578 32.801

[ By PR R = ISR ¥ o [ R Y SN [——



Bai tap. O mot loai thuc vat, xet hai tinh trang, moi tinh
trang do 1 gen co hai alen quy dinh, Cac gen nam trén cac
cap twong dong khac nhau.
MOt sinh vién tién hanh lai phén tich ca thé di hop hai
cap gen (AaBb x aabb) két qua thu dwoc nhw sau:

120 A-B-:

124 aabb;

89 A-bb;

/2 aaB-.
Hay xac dinh gia tri chi- binh phwong va xac dinh murc do
chinh xac cua phép lai.



» 1879:Walther Flemming: quan sat dwoc sw phan chia cua nhiém sac
thé, cong bd nguyén phan.

« 1885: Cac nha khoa hoc chirng minh dwgc nhan chira thong tin di
truyén va co vai tro trong thu tinh

» Cuoi thé ky 19: August Weimann béac bd y twédng vé s di truyén cla
tinh trang hoc duworc:

* lam thi nghiém trén chuot => cat dudi chudt lién tuc qua nhiéu thé hé => chubt
thé hé sau cuing van c6 dudi dai.

» 1900 Bateson tai phat hien quy luat di truyén ctia Mendel, tir dé
Gregor Mendel la dng td cla di truyen hoc=> nhiéu thi nghlem nghién
ctru di truyén dwoc xay dwng trén ga, chudt, cac sinh vat khéc.

» 1902: Walter Sutton: xac dinh gen l1a don vi di truyén va nam trén
NST.

* 1910: Hunt Morgan dwa ra co s@ té bao cla di truyén, phat hién nhiéu
dot bién & rudi giam, nghién clru nhiéu co ché di truyén.



1879:

Walther
Flemming cong
bd nguyén phan.




1902: Walter Sutton: xac dinh gen 1a don vi di truyén
va nam trén NST.



Di truyén lién két vdi gi

Mo ta thi nghiém phép lai
thuan va phép lai nghich
cua Morghan.

di tinh cua Morghan

‘ Question: Are white eyes in fruit flies inherited as an autosomal recessive )
trait?

m Perform reciprocal crosses.

(a) Red-eyed female crossed (b) White-eyed female crossed
with red-eyed male

with white-eyed male

| o

@ Gametes @@
] J

L
\ i I

@ Gametes X+
L

h

Fertilization

P generation R KP generation R
Red-eyed White-eyed White-eyed Red-eyed
female male female male
w0 O -®
) G0 & Xy X xXw Xty

4




o

v

F; generation
Red-evyved

female male
- -~ @
DA DN

L L J J
- J _
/Fz generation T
eyed eyed
Eggs female male
IEEDCY IV
@ Red- White-
eyed eyed
female male
15 red-eyed females
/4 red-eyed males
/4 white-eyed males
- D

Conclusion:

inmnheritance.

(O

‘-

1 generation

Red-eyved
female

L L J J
| -
D £
Fo generation )
& sperm (3D
> g aed X*Y
@ Red- Red-
eyed eyed
Eggs female male
DCMV_IEW XY
@ White- White-
eyed eyed
female male
/s red-eyed females
/4 white-eyed females
/4 red-eyed males
S /4 white-eyed males I

No. The results of reciprocal crosses are consistent with X-linked

_/




Pic diém di truyén cdia gen nam trén NST X:
- K&t qua phép lai thudn khac phép lai nghich.
- Tinh trang phan b6 khong déu & hai gidi.
- C6 hién twong di truyén chéo.

Bai tap: Gen A quy dinh mau binh thwong troi hon gen a — dot bién gay ra
bénh mau khé déng. H3y xac dinh ty 1& ki€u gen va ty 1é kiéu hinh & doi
con cla cac cap cha me cd kiéu gen sau

XAX3 x XA, XaxXa x XAY. XA X3 x XaY.



Hién twong bu lwong.

Bai tdp nhém: Giadi thich co’ ché hinh
thanh méo tam thé?










Mot sd hién tuong di truyén lién quan dén gidi

tinh

'[lJ
I' generation

B™.

l:u

~(%)—

Cametes

Eeardless 6 Bearded 9

T

BtBb

!
®

_‘1.\\'

==

Bearded (‘; Beardless Q

5

(b)

i Pt 2 Beardless
.
V’ v '3‘/; 2
Gametes @
I J
F, generation y

Beardless Bearded Bearded Beardless Beardless Bearded

%B’B’ '/28’8" V‘BbBb %B'B* %B#Bb

'S

¥a

Ya B"B®
S
Ya

% Condlusion: ¥ of the males are bearded

/s of the females are bearded

L g




Bai tap o loai ga:

Tinh trang c6 16ng dubi chi biéu hién & ga trong, tat
ca ga mai déu khdng cé l6ng dudi. Gen H quy dinh tinh
trang co long dudi troi hon gen h quy dinh tinh trang
khong c6 16ng dudi. Cho lai ga trong co6 16ng dudi thuan
chdng v&i ga mai co kiéu gen ddng hop lan. Hay xac dinh
ty |& kiéu gen va ty |é kiéu hinh & doi con F1, F2.

(a) (b) (c)

5.13 A sex-limited characteristic is
encoded by autosomal genes that are
expressed in only one sex. An example is
cock feathering in chickens, an autosomal
recessive trait that is limited to males.

(a) Cock-feathered male. (b) Hen-feathered
female. (c) Hen-feathered male.

[Larry Lefever/Grant Heilman Photography.]




Bai tap nhém. Dich théng tin va sw dung théng tin d6 dé hoan thanh bai
tap bén duoi

An example of a sex-limited characteristic in humans is
male-limited precocious puberty. There are several types of
precocious puberty in humans, most of which are not genetic.
Male-limited precocious puberty, however, results from an
autosomal dominant allele ( P) that is expressed only in males;
females with the gene are normal in phenotype. Males with
precocious puberty undergo puberty at an early age, usually
betore the age of 4. At this time, the penis enlarges, the voice
deepens, and pubic hair develops. There is no impairment of
sexual function; affected males are fully fertile. Most are short
as adults because the long bones stop growing atter puberty.




Because the trait is rare, affected males are usually het-
erozygous (Pp). A male with precocious puberty who mates
with a woman who has no family history of this condition
will transmit the allele for precocious puberty to '/, of their
children (Figure 5.14a), but it will be expressed only in
the sons. If one of the heterozygous daughters (Pp) mates
with a male who has normal puberty (pp), '/, of their sons
will exhibit precocious puberty (Figure 5.14b). Thus a sex-
limited characteristic can be inherited from either parent,
although the trait appears in only one sex. TRYPROBLEM 35 =3




Poc va dich thong tin trén 2 slide => thwc hién bal
tap sau day.

« Néu nguwoi dan ong bi bénh day thi s&m c¢6 kiéu
gen di hop t&, két hén véi nguwdi phu nir binh
thwo’ng khong mang gen bénh. Thi ty Ié kleu hinh
va ty 1& kiéu gen & ddi con clia ho nhw thé nao?

« Néu ngwo’l dan 6ng binh thuwdng két hén voi
ngwoi phu nir binh thwo’ng mang gen bénh di

ho’p thi ty 1& kiéu gen va ty 1& kiéu hinh & d&i con
sé& nhw thé nao?



Hién tuong di trgyén ngoal nhan (di
truyeén t€ vao chat).



Question: How is stem and leaf color inherited in the
four-o’clock plant?

Pollen plant (3)

m ( Pollen Pollen Pollen
Cross flowers from \
white, green, and \ ,
variegated plants
in all combinations. x%
Seed plant () | White Green Variegated
/
. o
% / NN \
N2 \‘.,1" NS RN \zf
g ViR A N S
N ﬁ\ — - ‘/“':f'v
White White ~ White White

N 3R WK

Creen Green Creen Green

Variegated

Creen

Variegated

Creen

Variegated

Creen

Variegated




Co sd té bao hoc cla hién tuong.



This cell contains an ‘Il'

é;;; | Mitochondria

Bai tap nhém: Vé
hinh- dich thong tin

equal number of — % S o ) segregate randomly
mitochondria with s in cell division.
wild-type genes (red) %
and mitochondria
with mutated genes Cell division |
(blue).
&2
%;g, SN > %
The random 2 2
Sletlust Z il : | Replication of mitochond ria|
of mitochondria
in cell division. .. "l'
W)
% 1 +
N, > T & < & =N
% = =) &
o =

oy, T @,

j | Cell division | \
v v

Zez, IS & T,
=5 gy, ez & @n
s ’E%:::.—ﬂ@ & %é?

| |
| Replication of mitochondria|l

4 1
> o > LT Ly
SE e =B D6, 5250
cm:- %% @%gr Iy &

M A
W

.results in progeny cells that differ in their number of
mitochondria with wild-type and mutated genes.

|

lién quan dén dac
diem cua di truyén
ngoai nhan.



Mitochondrial diseases A number of human diseases
(mostly rare) that exhibit cytoplasmic inheritance have been
identitied. These disorders arise from mutations in mtDNA,
most of which occur in genes encoding components of
the electron-transport chain, which generates most of the
ATP (adenosine triphosphate) in aerobic cellular respira-
tion. One such disease is Leber hereditary optic neuropathy
(LHON). Patients who have this disorder experience rapid
loss of vision in both eves, resulting from the death of cells
in the optic nerve. This loss of vision typically occurs in
early adulthood (usually between the ages of 20 and 24),
but it can occur any time aftter adolescence. There is much
clinical variability in the severity of the disease, even within
the same family. Leber hereditary optic neuropathy exhibits
cytoplasmic inheritance: the trait is passed from mother to
all children, sons and daughters alike.



Hién tuong anh hudng vat licu di
truyén tu me.

Bal tap nhom:
Hay trinh bay lai két qua thi nghiém lai ¢
loai 6¢



Dextral, a right-handed coll, results from

Ve | an autosomal allele (s*) that is dominant...
P generation

Dextral C‘g Sinistral 9

N

s5'st

...over an allele
for sinistral (s),
which encodes

a left-handed EG”.J

=y
55

! }
Cametes (59 Cj)

o /

v




P N
F, generation
Sinistral BAII the F, are heterozygous

(57s);, because the genotype
| ——— of the mother determines the
( phenotype of the offspring,
st
|

all the F; have a sinistral shell.

Self-fertilization




\
“E )

> generation
Dextral Dextral Dextral
Vs stst Vas's Ya ss

Conclusion: Because the mother of the F, progeny
has genotype s's, all the F, snails are dextral.

5.17 In genetic maternal effect, the genotype of the maternal
parent determines the phenotype of the offspring. The shell
coiling of a snail is a trait that exhibits genetic maternal effect.






Hién tuong gen 1n vet



(a) Paternal allele Maternal allele

Igf2 Igf2

L )

The paternal allele is The maternal allele is |
ST proteinflgfz | iIgfz <jsilent. The absence of

product stimulates its protein product
fetal growth. does not further
) stimulate fetal growth.

The size of the fetus
is determined by the

——1 combined effects of
both alleles.




«Néu ca hai alen cung hoat ddng => gay ra
hau qua gi?

«MAau thuan di truyén — tién hoa.
- Gen tr me => bi khoa lai => ngan can phoi
phat trieén

» Gen tr cha => thic day sy phat trién phoi.



* Bai tap nhom: Vé so d6 tdom tat nhirng ndi dung lién quan
dén bai hoc.

e Quan sat so’ d6 mau

* Trinh bay theo nhém, cai tién so’ d6 mau cang nhiéu, cang
chinh xac => diém cang cao.






. RonaldFisher (1890-1962)
NSl dane (1892-1964)
eri ght (1889-1988)

\/ /\t P \\ ; Francis Crick  James Watson Maurice Wikins Rosalind Franklin

: nghién ciu di truyen quan 1953: Mb ta cAu tric bac 2 clia ADN.
thé va tien hoa

1966: xac dinh cau truc héa hoc ciia ADN va cac co ché di truyén tir ADN sang
Qrotein ‘
1973: Tao ADN tai to hop dau tien thanh cong




« 1977

3. SEQUENCING:
(Sanger method)

e = g

Q_)%\ = § v
S > 2D D - T G
e S i =

- - %N .z“.'g 9_"‘"C
- = 2D o = A

g il 4 : = 1

-+

Sequencing of DINA

Frederick Sanger
by the S Method
el i E (Nobel prize 1980 with Paul Berg and Walter Gilbert)

http://www.kids-d LI Myshan Sgir




A invencao da PCR

o0 1983 Kary
Mullis

0 1985 19 paper

0 1993 Nobel da
Quimica

2
First microbial genome was completely sequenced in
1995 by The Institute for Genomic Research (TIGR)

Genome of
Haemophilus
influenzae Rd

single circular
chromosome 1,860,137
bp

Outer circle — coding
sequences with
database matches

40% of genes at the
time had no match in
the databases

léleishmann, R.D. et al. 19§5. Science 269:496-512.

1990: dung lieu phap gen chira
bénh cho nguwdi, khéi dong
chwong trinh giai ma b6 gen
nguol.

2003 giai ma xong b6 gen ngudi.




N&m 2006: phat hién ra sw cAm lang gen bang ARN mach doi.

Nam 2012: Phat hién nhédm gen chuyén té bao d3 biét hda thanh té
bao goc.

-Dén nay. Nhiéu phat hién sinh hoc quan trong lién quan dén chira tri
bénh & ngudi nhu: tu thuyce té bao, nhip sinh hoc.....



V. TWONG LAI CUA DI TRUYEN HOC.

- Tim phwong phap mai dé Iap trinh tw gen nhanh hon, tiép tuc 1ap trinh tw
gen cua cac loai sinh vat.

- Tiép tuc kham pha va nghién ctru cau truc gen, chirc nang gen, nhirng
diéu kién diéu hoa hoat dong gen.

- Dwa thong tin di t(uKén cua cac loai vao chwong trinh may tinh: sinh tin
hoc |=>‘_so sanh trinh tw genome => phan tich ro nét qua trinh tién hoa gilra
cac loai.

- Phat hién mai vai tro clia cac siRNA. miRNA....=> trong qua trinh biéu
hién gen.

- Nghién ctru vai trd cda hién twong epigenetic tac dong 1&én sw biéu hién
gen.

- Thiét lap cac chip RNA, DNA cung céap thong tin vé dap trng tin hiéu, diéu
hoa bieu hién gen trong té bao.

- St dung hé thong proteomics => tw trinh tw gen => vao may tinh => xay
dwng dwoc cau truc va mo hinh protein.

- I'ng dung di truyén hoc trong cai tién gidng vat nudi va cay trong.



VI. MOT SO MO HINH CHO THAY VAI TRO CUA DI TRUYEN HOC
TRONG CAC LiNH VUC.

1. BENH VOI HOA PONG MACH.

- Luose Benge- khi 20 tudi bj dau co’ khi di bd => bénh ngay cang
nghiém trong => khi c0 gap bac sT, chup X quang cho thay dong
mach noi tr dong mach chu xudng chan bj voi hoa ( can bénh chwa
dwoc chan doan va chiva trwdc do).

- Théng tin vé bénh dwoc g&i vao UDP, vién strc khoe (MY)=> phat
hien co b thiéu proteln CD 73, co ChU’C nang truyen tin hiéu té bao
dé ngan can qua trinh voi hda => dat tén bénh 1a véi hda déng mach.

- Phan tich pha hé nha Benge: c¢6 c6 hai anh trai va chj gai bi bénh, bd
me binh thwdng, con cua cbd binh thwdng => bénh do gen Ian nam
trén NST thwong quy dinh.



e Li trich DNA cua tirng nguoi trong pha hé nha Benge => so sanh
DNA v&i nhau ( DNA chip va SNP)=> phat hién gen ma hoa
protein CD73 bi dét bién thay the TCG thanh TAG (bo ba két thuc)
> |am cho protein CD73 bi rut ngan va mat chc nang.

- Bac sT da ché thuoc etidronate=> co chat ctia CD 73 thie hién
chirc nang té bao => khoa con dwdng voi hdéa => thudéc dwoc thu
nghiém lam sang thanh cong trén bénh nhan va thwong mai hoéa
2017.



2. Dot bién diém méi phéat sinh dwoe di truyen tir cha.

-trong qua khtr bac st ngwoi dirc Wilhem Weinberg: tan so
ngw®i mang bénh lun & d&i sau luén cao hon d&i cha me.

- J.B.Haldame cho thay ngw®i cha cang I1&n tudi thi ty 1& con bj
bénh mau khd déng tang cao.

- => giai thich hién twong nay nhw thé nao?

- Nam 2012: phan tich nhiéu pha hé => thu DNA cua t¥ng
ngwoi => [ap trinh tw DNA => so sanh trinh tww DNA cua con
cal so voi cha me =>

- két qua cho thay c6 nhiéu dét bién diém méi xay ra & con so VO
DNA cua cha me.

- Dot bién chu yéu xay ra trén DNA c6 nguon goc tw cha. Tudi cla
ngw®i cha cang Ién => tan so dét bién diém xay ra & con cang
nhiéu.



Mother Father

Copy M1 + +CAGCAGATTGCTGCTTTGTATGAG:+ CopyF1 - +CAGCTGATTGCTGCTTTGTAGGAG:- -
Copy M2 + +CAGCTGATTGCTGCTTTGTATGAG:+ CopyF2 -:-CAACTGATTGCTGCTTTGTATGAG:- -

\/

Child

Copy M1 + +CAGCAGATTGCTGCTTTGTATGAG - -
Copy F2 ++CAACTGATTGCTTCTTTGTATGAG -

100

Number of new mutations observed

15 20 25 30 35 40 45
Age of father at conception of child (years)



» Giai thich nguyén nhan:
« O ni: trieng tién hanh giam phan ngay glal doan ph0| thai => cac te bao

sinh trirng chi nhan déi mét so it lan => xac suat xay ra dot bién diém thap
(mac du xac suat gay ra dot bién NST cao).

« O nam: qua trinh sinh tinh dlen ra lién tuc => cac te bao sinh duc trong
vung sinh san phai nhan doi rat nhiéu lan => tan s6 dot bién diém rat cao
=> gay ra nhiéu dot bién mai.

Y nghla vé mat xa hoi: Nam glm knong nén co con khi qua muon,
néu muon lap gia dinh mudn, nén déng lanh tinh tring cta minh
khi con tre.

* So sanh trinh tw ADN cua cha , me, con => ¢o thé tim ra dwoc nguyén
nhan gay ra mét s6 bénh ly & con



3. Di truyén hoc trong chon giong lGa.

-Cay lUa co kha nang séng trong diéu kién ngap nwoc mot vai ngay,
co dai thi khong c6 kha nang nay => nguw¢i ndng dan thwong dan
nwédc vao dong diét cd dai.

-Tuy nhién khi ngap gqua muc (toan bd cay, thdi gian dai, qua swc
chiu dwng)=> cay lUa chét.

- nhwng nwoc ngheo trong lla nworc, phu thudc nhiéu vao thoi tiét,
cay dé bi ngap ung kéo dai => gidm nang suat lGa tram trong

- =>can taora glong lUa khang ngap, chiu dwng dwgc ngap ung
trong thoi gian dai => lam sao?

- 1990: David Mackill & IRRI da chon giong thanh céng glong lUa
khang ngap FR13A, song sot 2 tuan trong diéu kién ngap ung
nhwng nang suat kém, chat lwong gidm.



- Chuyén gen khang ngép tir giong lta FR13A vao giong lGa c6 nang
suat cao bang cach lai ngwoc va chon loc qua nhiéu thé hé => tao
gidong vira co nang suat cao => vwra khang ngap.

* Tuy nhién tinh trang khang ngap do gen nao quy dinh? David va cac
nha khoa hoc lap ban do6 QTL khang ngap va xac dinh QTL la tinh
trang don gen goi la SUBI.

» DUNng marker gan SUB1 => khuéch dai ADN => Iap trinh tw locut nay
tim ra gen ERFs, ma hda cho nhan td6 dap &ng v&i ethylen => gan
v&i nhan to diéu hoa hoat ddng cua gen khac.

- Bang cach nao san pham cta gen ERFs hoat déng khang ngap
dwoc?

* Thwe vat khi bi ngap ung sé& don nang lwvong dé kéo dai than, la vwon khoi
mat nwdc, néu ngap quéa sau sé don toan bd nang lwong dé séng sot=> khi
dung hét nang lwong dw trir => cay chét.



 Cay co gen ERFs: nhan to dap t’ng voi ethylen => dong gen
kéo dai than 13, tiét kiém nang lwong tot da dé song sot qua
tran ngap ung.

* Ngay nay gen khang ngap da dwoc nghien clru trén nhiéu
giong cay trong.



