Bai 7: lién két gen, héan vi gen, 1ap ban do gen
sinh vat nhan that

1. Phan biét phan li doc 13p va Lién két gen.

Phan li doc lap: Cac gen nam trén cac --------------------- , trong qua
trinh --------------- vao ky-------------—---- c6 sw phan li ---—------—---- >
tao bién di td hop ( kiéu hinh --------meeeeee- )

Khi lai P thuan chung, khac nhau vé cac cip tinh trang twong
phan -> sv di truyén cta cap tinh trang nay ----------- voi suw di
truyén cua cap tinh trang kia.
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2. Lién két gen hoan toan va lién két gen khdong hoan toan ( hoan vi gen)

{(a) No crossing over

Homologous chromosomes If no crossing
pair in prophase 1. over takes place,...
!
e | E] ...all resulting chromosomes in
Al Bl | gametes have original allele
—~ P *— | combinations and are nonrecombinants.
L O 13
{(b) Crossing over
A crossover may take | B3 In this case, half of the resulting gametes will have
place in prophase |. unchanged chromosomes (nonrecombinants). ..

11 I

f
GG Nonrecombinant E) ..and half will have
Remmb!nant ==, Mecombinant chromosomes. |
N - BT )P Recombinant
Nonrecombinant




Tan s6 hoan vi.



Bai tdp 1: mdt ca thé duwc cd kiéu gen AB/ab, xét 1000
té bao sinh tinh tham gia vao qua trinh giam phan. 600
té bao giam phan c6 hoan vi. Nhirng té bao con lai
khong cé hoan vi gen. Hay xac dinh so lwong tirng loai

té bao. Tan s6 hodn vi gen.
Bai tap 2: M6t co thé cd kiéu gen Ab/aB xét 1500 té bao
sinh duc giam phan. Biét tan s6 hoan vi gen la 40%. Hay
xac dinh so loai giao tir sinh ra va tan so hoan vi gen.







3. Tan s6 hoan vi gen va déc diem
cua tan so hoan vi gen

Tan so hoan vi la tong cac giao tir co sw tai tdo hop gen = %
phan tram so té bao gidm phan ¢ hoan vi.

* Dac trwng cho luc lién két va khdang cach gen,
* f<=50%



4. Dv doan két qua lai khi c6 hoan vi gen
Cho phép lai AB/ab x AB/ab v&i tan s6 hodn
vi 20%. Hay xac dinh ty 1é kiéu gen, ty & kiéu
hinh & doi con.






Il. Lip ban dé gen v&i tan so tai to hop
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1. LAp ban d6 gen & sinh vat don boi

Vi du: Neurospora,

clamydomonas...
_ - Pha sinh duéng n NST.
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Phan tich ban d6 gen & Chlamydomonas
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Tetrad Analysis in Chlamydomonas

Category
Tetrad type
Genotypes
present

Number of
tetrads

Category
I
P
64

Parental (P)

+ +
+ +
a b
a b

43

Nonparental (NP)
a +
a +
+ b
+ b
43
Category
]|
NP
6

11
Tetratypes (T)
+ +
a +
+ b
a b

14

Category
1!
T
30

+ + a + a b
+ o+ a+ + +

(1) b 38 | (3) b 6 (5) + b 2
ab + b a +
+ + a b a b
ab a + + b

(2) L 5 | (4) + b 17 | (6) . 3
ab + + + +

Tetrad Class
1 2 3 4 5 6

c +
c +
+ d
+ d
1

c + c d + d c + cd
c d c d c + + + + +
+ + + + c + cd cd
+d + + + d + d + +
17 41 1 5 3

c +
+ d
cd
+ +



Tetrad Analysis in Chlamydomonas
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1. Lap ban d6 di truyén bang lai phan tich hai diém & sinh vat lwdng boi

Lai P. thuan khac nhau 2 cdp tinh trang twong phan

Thu F1, lai phan tich => xac dinh tan sé hdan vi cla tirng
hai gen

Néu f=50%: xem nhu phan li ddc lap or khac nhom lién két,
néu f<50% cung nhom lién két

Gene loci in testcross  Recombination frequency (%)

a and b 50
a and ¢ 50
a and d 50
band c 20
b and d 10

cand d 28



Loci

aand b
aand ¢
a and d
aand e
a and f
aand g
bhand ¢
bhand d
bhande

b and f
bandg

Recombination
frequency (%o)
10
50
14
50
50

Loci
c and d

cand e

c and f
cand g
dand e

d and f
dand g
e and f

eand g
fand g

Recombination
frequency (%o)

50

8

50

12

50

50

50

50

18

50



2. LaAp ban d6 bang lai phan tich 3 diém

Lai phan tich hai diém: ton nhiéu thoi gian do lam nhiéu phép lai
Khong xac dinh duwoc tan s6 trao doi chéo kép => két qua khong
chinh xac—> gid tri thu duoc cd thé nho hon két qua thuc té

Two-strand double crossover

—

BB
Py | 0% derecabic
ecomoinant
i ] I

—> Lai phan tich 3 diém: P thuan chdng khac nhau 3 cap tinh
trang twong phan => thu F1, lai phan tich F1 => con sé hinh
thanh 8 KH khac nhau.




Ca thé cd kiéu gen ABD/abd khi gidm phan cé thé cho nhirng giao tlr nao? Ty Ié tirng loai
giao tir do. Biét khoang cach giitra A-B la f1, khoang cach gitra B-D la f2.

Bai tap. C4 thé cé kiu gen AbD/aBd khi giam phan cho nhitng giao tlr nao? Biét rang khoang cach gitra A va B 1a 20cM,
gilra B va D la 10cM.



Ca thé co kiéu gen ABD/abd khi gidm phan c6 thé cho nhirng giao tlr nao? Ty |é tirng loai
giao t&r do. Biét khoang cach giitra A-B la f1, khoang cach gitra B-D la f2.

Bai tip. C4 thé cé kiu gen AbD/aBd khi gidm phan cho nhi*ng giao t&r nao? Biét rang khodng cach gitta A va B la 20cM,
gilra B va D la 10cM.



* Giao t(r trao d6i chéo kép => hodn vi gen nam gilra = f1xf2
e f1= AbD + aBD + Abd + aBd=
e f2= ABd + AbD + aBd + abD=

e aBD = Abd = (f1 — f1.£2)/2
« Abd =aBD = (f2-f1.f2)/2



Xay dung ban doé di truyén dua trén két qua cia phép lai phan

tich 3 diém
a wWild tyvpe Sscarlet, ebony, M
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I D N
sF = 55 sF e S5
L )
i
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v

Progeny Progeny Progeny
genotype phenotype number
" i St 3
e wild type 283
st € ss
st € ss
B All mutant 278
st € SsSs
st* e ss
__ Ebony, spineless 50
st < sSs
st &Y S5
= = o= Scarlet 52
st e ss
sET =Y ==
m = 0= =
st e ss
st c ss*
= =Wm o= » Scarlet, ebony -
st e ss -

st ss
sttt e ss+
O T T P
- = m . Ebony 43
st e ss
sft ss*
3
u Scarlet, a1
?t_e-;s- ——— spineless

Total 755

Hay vé ban doé

di truyén veé 3
gen trén
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W —,

Progemny Frogemny
phenotype number
wWild type 283
Adl mutant 278

Ebony, spineless 50

Scarlet 52

Spineless 5

Scarlet, ebormmy 3

Ebony 43
\ﬁ SCE_lrIEt, a1
- spineless

Total 755



st—ss recombination frequency =

04524543
02 H+9), 100 = 14.6%
733
ss—e recombination frequency =
[43+4l+5+33ﬂ 10080 = 12.2%
735
!< EEI.E T 11.

siF = 14 & rre.11. = g5 =—— 12 27 .y, —= &



Xac dinh hé s6 nhiéu va do trung hop
-ty |& trao dbi chéo kép theo ly thuyét = f1 x f2.

-Ty lé trao doi chéo kép thwc té 3 +5/ tong cd
thé.

-hé so trung ho'p = thuc té / ly thuyét
-Hé so nhiéu = 1 — hé s6 trung hop.



Xac dinh hé s6 nhiéu va hé s6 trunghoo
Tan s6 trao d6i chéo kép= f1 x f2=. wr 0,146 = 0.122

SO cd thé trao d6i chéo kép theo ly thuyét |::||::| ] _._-"E- ! '_._-'55- — ]_ 3 .:I_.

Hé s6 trung hop =

coefficient of coincadence =
number of observed double crossovers

number of expected double crossovers

-oefficient of coincidence =
543 )

— = 0.6
0146 x 0122755 134

Hé s6 nhiéu= 1- hé sé trung hop = 0.4



Vi du: cho két qua phép lai phan tich 3 tinh trang, hdy v& ban do6 di truyén, xac dinh hé s6

trung hop va hé s nhiéu

e o |
Fr
e o |
e o |
Fr
e o |
e o |
e o |
Total

10O
S
=3k
-1
TS5
11

1OE
[

1 &S00



Hién twong hdan vi xay ra gitra ba hodc bon NST

Two-strand double crossover

Al B
: : B 0% detectable
g < recombinants
a) 12 12
Three-strand double crossover

-
m 50% detectable

1 recombinants
B o

B 50% detectable
recombinants

— O m—
100% detectable

) | recombinants
i B

50% average
detectable recombinants



Lip ban d6 gen & nguoi

Kho khan:

+ Khong c6 kha nang thuc hién phép lai phan tich

+ 50 lwong con nho

+ Chi dung phuong phap phan tich pha hé => cung
cap thong tin gidi han.

-Can phan tich pha hé vdi so luvong |dn nguroi dé
nghién ctru

Vidu: lap ban d6: nhdm mau ABO va hdi chirng nail-
patella
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« POt bién NF1: dét bién troi nam trén NST sb 17, ngudi ta phan tich
KH bénh va marker DNA cua tLrng nguwoi trong pha hé. Marker DNA
c6 2 alen 1,2 lién két chat véi bénh nay. Két qua thu dwoc theo pha
hé sau

dau tién trong hai thé hé
,Il. Biét rang day la bénh
| hiém.
* * b. Trong thé hé th 3: ¢
I bang chirng nao chirng
minh co sw trao ddi chéo
xay ra hay khong? Giai
12 r . , .- ! . . thich.
c. Hay xac dinh tan s6 trao
ddi chéo trong trrdng hop




« Dot bién NF1: dot bién troi nam trén NST sd 17, ngudi ta phan tich
KH bénh va marker DNA cua tLrng ngum trong pha hé. Marker DNA
c6 2 alen 1,2 lién két chat véi bénh nay. Két qua thu duwoc theo pha
hé sau

dAu tién trong hai thé hé

1 2 ,Il. Biét rang day la bénh
| AR hiém.
B R b. Trong thé hé thr 3: co
I o bang chirng nao chirng
e i minh c6 s trao ddi chéo
1l ' S xay ra hay khéng? Giai
1,2 1,2 22 1,2 2 : . , thich.

c. Hay xac dinh tan s6 trao
doi chéo trong trwd'ng hop




1 2

i/i 1B/

N R

7/ I /B 7/ B 7/ B L/ B o/ B B o/ B /| i/i i IBA i i/i [/ o/

L me b BT

IBfi 1B I%/i [/

Pha hé trén mé t& madi lién két gitka nhom mau va bénh ngén tay méo.

1. Bénh ngdn tay méo do gen tréi hay lan quy dinh. Giai thich.

2. C6 bang chirng ndo cho thay sw lién két gitba gen gay bénh va nhdm mau hay
khéng? Giai thich.

3. Hay xac dinh kiéu gen c6 thé c6 cla tirng ngudi trong pha hé. Udc lvong tan s6

ti to hop néu co. :
4. Néu Ill1 két hon véi ngwdi phu nir binh thwdng nhdm mau O, xac dinh xac suat

sinh con dau l1ong nhém mau B, bi bénh.




1 2

i/i 1B/

N R

7/ I /B 7/ B 7/ B L/ B o/ B B o/ B /| i/i i IBA i i/i [/ o/

L me b BT

IBfi 1B I%/i [/

Pha hé trén mé t& madi lién két gitka nhom mau va bénh ngén tay méo.

1. Bénh ngdn tay méo do gen trdi hay Ian quy dinh. Giai thich.

2. Co bang chirng nao cho thay sv lién két gitra gen gay bénh va nhém mau hay
khéng? Giai thich.

3. Hay xac dinh kiéu gen c6 thé c6 cla tirng ngudi trong pha hé. Udc lwong tan s6
tai t6 hop néu co.

4. Néu Il11 két hdn véi ngudi phu nik binh thwdng nhom mau O, xac dinh xac suat
sinh con dau ldng nhdm mau B, bi bénh.




V. M6t s6 phwong phap 1ap ban d6 vat ly.
1. LAp ban d6 dwa trén dot bién mat doan

-Nguyén tac

-Xac dinh vi tri cua gen trén NST, qua phuong phap
nhudm band trén NST, xac dinh hién dién or bién mat
clla mot sd band trén NST => xac dinh dot bién mat
doan nao da xay ra.

-Tim mai lién hé gitra mat doan NST, KH or san pham
clia gen bi dot bién => xac dinh vj tri cha gen.



V. M6t s6 phwong phap 1ap ban d6 vat ly.
1. LAp ban d6 dwa trén dot bién mat doan

-Nguyén tac:
-nhuom band trén NST

- xac dinh hién dién or bién mat
=> Xac dinh d6t bién mat doan nao d3 xay ra.

-Tim moi lién hé gitra mat doan NST, KH or san pham
clia gen bi dot bién => xac dinh vj tri cda gen.



Phwong phéap lai => dé xac dinh gen A nam trén viing NST bi mat hay
ngoai ving NST bi mat

(a) (b)
= ™y I.J” -y
P generation Regiﬂn of dEIetiun Chromosome
& wnh deletion
“u I
Region of — ——Chromosome
deletion with deletion
ross ross
aa Mutant A* Wild type aa Mutant A*TA* Wild type
e AN _
. . ™,
I-IIFF'I deneration ; i } | I.r"’ A
If the gene of interest is in

. . the deletion region, half of
At the progeny will display the At a
ITILIT.EI nt phenotype.
If the gene is not within
the deletion region, all
Df the progeny will be
'-"|.I'I|[| type.

Ata Wild e a Mutant Ata Wild e Ata Wild e l
typ VAS vp typ )

T7.20 Deletion mapping can be used to determine the chromosomal location of a gene.
An individual homozygous for a recessive mutation in the gene of interest (aa) is crossed with

an individual heterozygous for a deletion.



C4u: nghién clru 6 dot bién mat doan NST, va vi tri cla cac gen dot bién 1dn a,b,c,d,e,f,g dwgc xac dinh trén nhirng vung NST bj
mat. Nhung su xap xép th ty NST thi chwa duoc biét. Lai dong hop 13n gen dét bién x ddng hop dét bién mat doan => KH thu
dugc m: dot bién, + KH binh thuwdng. Dua trén s6 liéu nay, hdy xac dinh th ty xap sép gen

Chromosornce

Ireleticm 1
IDeleticoyam 2
Ireletiomnm 3

I=leticoary <4

»*ele=tiomn S

INeleticore &

Mutations

Deletion a b C d e f g
] + m m m + + +
2 + - m Im + + +
3 + + + m m + +
4 m - — 1T m + +
5 m + + + + Il I
6 Im — — 1Tl m Im +



C4u: nghién clru 6 dot bién mat doan NST, va vi tri cla cac gen dot bién 1dn a,b,c,d,e,f,g dwgc xac dinh trén nhirng vung NST bj
mat. Nhung su xap xép th ty NST thi chwa duoc biét. Lai dong hop 13n gen dét bién x ddng hop dét bién mat doan => KH thu
dugc m: dot bién, + KH binh thuwdng. Dua trén s6 liéu nay, hdy xac dinh th ty xap sép gen

Chromosornce

Ireleticm 1
IDeleticoyam 2
Ireletiomnm 3

I=leticoary <4

»*ele=tiomn S

INeleticore &

Mutations

Deletion a b C d e f g
] + m m m + + +
2 + - m Im + + +
3 + + + m m + +
4 m - — 1T m + +
5 m + + + + Il I
6 Im — — 1Tl m Im +
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Deletion 1
Deletion 2
Deletion 3
Deletion 4
Deletion 5
Deletion 6
Mutations
Deletion a b c d e f
1 m -+ m + + m
2 m + + + + =+
3 + m m m m -+
4 + -+ m m m -+
5 + + + m m +
6 + m + m + +

Chromosome

not
IST
)am
jen



2. Lai té bao soma

Human fibroblast Mouse tumor cell

O I‘l Hurman fibroblasts an-:l

L mouse tumor cells are
—  mixed in the presence

;f“’f of polyethylene glycol,
F‘___,,csﬁ’ wrhich facilitates fusion

of their membranes, __.

l -..creating hybrid cells
= called heterokanyons.

o

,.--""ﬁff
(ol®) s
) | Heterokaryon
N



Y Human and mouse nudlei
in some hybrid cells fuse.

Hybrid cell with
fused nucleus

ﬂ Different human

chromosomes are
lost in different

cell lines.

A B C D E
Cell lines



Human chromosomes present

Cell Human Human chromosomes

line haptoglobin

ool I
4+
4+ 4+ =
|
|+ +
|



Cell Human chromosomes
line Enzyme 1 2 3 4 5 6 7 8 9 10 17 22

A — + - -"—-""+ - - - - - 4+ -
B + + + - - - - - 4+ - — 4+ +
C — + - - -+ - - - - — — +
D — - - - 4+ - - - - - - — -
E + + - - - - - - 4+ - 4+ + -
Cell Enzyme Human chromosomes
line 1 2 3 =L 8 9 12 15 16 17 22 X

A + - 4+ - - 4+ - 4+ + - — +
B + - - - — + — — 4+ +

C — 4+ 4+ 4+ - - = = = 4 —
D + + + i



3. Lap ban d6 marker phan ti (chi thi phan t)

Ky thuat RFLP



» Enzym cat gi&i han.
* DN: Cat ADN tai nhirng trinh tw Nu xac dinh (4,6,8 Nu). ,
« DOt bién tai trinh tw nhan dién cua enzym => enzym sé khéng cat tai vi tri nay.

. Hﬁi ca thé khac nhau & vi tri cat gi¢i han => cho s6 doan san pham gen khac
nhau
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Plant Total DNA DNA fragments

(3) || Electrophoresis
Hybrilzation
solution Radioactive

DNA probe — (A) (B)
Southe '
Hybridization blotting
(3) (4)
Probe binding to DNA transferred Separated DNA

specific DNA to membrane on agarose gel



Washing {6)

(A) (B)
Exposure to develop and
s X-ray film L T . fixing . —
: ' =
(7) (8)
Membrane DNA X-ray film Band patterns
with covalently sandwiched to on X-ray film
bound probe probe-bound (Autoradiograms)

membrane

Fig. 2.1 Restriction fragment length polymorphism (RFLP) procedure. (/) Extract DNA from
individuals A and B. (2) Use restriction enzymes to cut DNA. (3) Electrophorese DNA fragments
on agarose gel to separate them by size. (4) Transfer the DNA in the gel to a nylon membrane by
Southern blot. (5) Use radioactively labeled DNA fragments as probes to hybridize to the DNA. (6)
Remove non-specifically bound or unbound probes by washing the nylon membrane. (7) Expose
the washed membrane to X-ray film. (8) Develop the X-ray film to observe DNA polymorphisms



Cho lai hai dong thuan chidng P1 x P2 = thu F1, cho F1 lai phan tich thu
cac doi con BC1, Téch ADN cua P1, P2, F1, Cac cay BC1, cat bang RE, chay
dién di, lai v&i 2 mau do & hai locut. Thu dwoc két qua sau. Xac dinh

5 0 d d da o aadaddd e

|

| |

Kiéu gen marker cua tirng ca thé va khoang cach giira hai marker RFLP?




_ -~ Partial Nucleotide Sequence ~~--
- (from human B-globin gene) ~~
GGCACTGACTCTCTCTGCCTATGGTCTATTTTCCCACCCTAGGCTGCTGGTGGTCTACCC

_.-'-"

—

TCGACCCAGAGCTTCTTTCAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGG

Chromosome 11
144 million bases

Beckwith-Wiedemann syndrome
Dopamine receptor

Autonomic nervous system dysfunction
Thalassemia

Diabetes mellitus, rare form
Hyperproinsulinemia, familial

Breast cancer

Rhabdomyosarcoma

Lung cancer

Segawa syndrome, recessive
Hypoparathyroidism

Tumor susceptibility gene

Breast cancer

Usher syndrome

Atrophia areata

Fanconi anemia

Leukemia, myeloid and lymphocytic
Acatalasemia

Peters anomaly

Cataracts, congenital

Keratitis

Severe combined immunodeficiency,
B cell-negative

Omenn syndrome

Wilms tumor, type |

Denys-Drash syndrome

Freeman-Sheldon syndrome variant
Jansky-Beilschowsky disease
Diabetes mellitus, insulin-dependent
Sickle-cell anemia
Thalassemias, beta
Erythremias, beta
Heinz body anemias, beta

Bladder cancer

Wilms tumor, type 2

Adrenocortical carcinoma, hereditary
Sjogren syndrome antigen

Osteoporosis

Deafness, autosomal recessive

Leukemia, T-cell acute lymphoblastic
Hepatitis B virus integration site
Lacticacidemia

T-cell leukemia/lymphoma

Diabetes mellitus, noninsulin-dependent
Cardiomyopathy, familial hypertrophic
Prostate cancer overexpressed gene
Coagulation factor Il (thrombin)
Hypoprothrombinemia
Dysprothrombinemia

Complement component inhibitor
Angioedema, hereditary
Smith-Lemli-Opitz syndrome, types | and I
IgE responsiveness, atopic

Bardet-Biedi syndrome



V. Hién twong trao doéi chéo trong nguyén phan.
» Bugc phat hién dau tién & ruoi giam:
* Lai ru0| céi thuan chung than xadm Iong cing (y+ sn/y+ sn)
X rudi dwe than vang, 16ng binh thwdng (y sn+/ysn*)

« doi con Flda s6: xam, l6ng binh thwdng
« mot so it con cai F1: than xam, 16ng binh thuwdng mang mot s dom mau

vang, long crng,
+  dong théi mot s6 con cai c6 ddm than vang nam canh mot s6 dom 16ng

c&ng
gy

Wﬂ% |

Twm sSpots produced [ Single yellow spot produced ] [Smgle singed spot produced ]




V. Hién twong trao doi chéo trong nguyén phan.
» Bugc phét hién dau tién & rudi giam:
* Lai ru0| céi thuan chung than xam I6ng cwng (y+ sn/y+ sn)
x rudi dwe than vang, 16ng binh thwérng (y sn+/sn*)

» d&i con F1da s6: xam, |6ng binh thwdng
« mot so it con cai F1: than xam, 16ng binh thwdng mang mot s dom mau

vang, Iong cung,
. dbng théi mot sé con cai ¢ ddm than vang nam canh mét s6 dém 16ng

cang
(. aup %l ,

fq { v W{‘ #{‘/ |
Wf M% ﬁﬂ/ﬁ%

Twm spots produced { Single yellow spot produced ] [Slngle singed spot produced }




a = = WwWild- h 5
Gen sn cach tam 45cM dé heterosygosity for en and y
trao doi chéo => tan sb cao Lz > Trao doi chéo it hon => tan sé thap

oo A aD
| QPSRRRRER G U —S————— N, X
hO’n sn y*’ nhat

Trao ddi chéo trong NP Trao dbi chéo trong NP gilra

e ‘ Trao dbi chéo kép xay ra
gitra tam va sn snvay

3 3
1 -+ = +
sn 3% sn y
{ {
[ Mitotic segregation J [ Mitotic segregation J
sn* 3% sn”* v

-

Cr— D —— —)
3 e e—1 —— ) Yellow
sn 3%

Yellow

Singed

[Twin spots produced ] Single yellow spot produced ] [ Single singed spot produced ]




hién twong trao doi chéo trong gen
- hiém xay ra, chi quan sat & thé di hop ( thé di hop A1A2):
- Tao 1 alen tai té6 hop hoang dai : khéng dét bién
- 1 alen tai t6 hop mang hai dét bien cung luc.
- Vi dy: dot bién Ian- NST X cla rudi giam: gay mat thdi & rudi
giam:
- Sy trao doi chéo & ca thé céi di hgp mang hai alen dét bién =>
tao kiéu hinh hoang dai.

Lozenge gene

Mutant X + [z + + + [z% |z9 v Double-lozenge
chromosomes . Gaesssssssssasll B9 mutant X chromosome
in lozenge Intragenic (GO~ P E——— = R FhromOSOme with
female ct + [z9 v recombination ct + + + wild-type lozenge gene



+ Trao ddi chéo la tien nhan tdé tien héa T

Trao doi chéo: tao ra nhiing to hop khéng
alen moi tao nguon nguyén liéu tién hoa
khong 16 trong giao tor

«=>S tai t0 hop 1a dac diém thich nghi va
dwoc chon loc tw nhien gitr lai. Dwol ap Iuc
cla chon loc => tdc do tai to hop tang cao.
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Total

ro

ro
ro

ro
o
o
ro
ro

e, e, e, e

by
by
vt
by
vt
vt
by

625 nonrecombinant

625 nonrecombinant

167 single crossover between e and ro

167 single crossover between e and ro
95 single crossover between ro and by
95 single crossover between ro and by
13 double crossover
13 double crossover

1800



Cau: o loai 6c sén: A vo khéng soc>a vo soc; Bnau>b

vang, lai 6c vang, vo soc x 6c ndu, vo khéng soc => thu F1,

lai phan tich 6c F1.

a.Néu lién két gen hoan toa => viét KH va KG cla con phép
lai phan tich

b.Néu phéan li doc 1ap => két qua nhu thé nao?

c.Néu c6 hdan vij vdi tan s6 20% => két qua la gi?



Cau: phép lai sau, hai gen cung nam trén NST X, ca thé nao két qua cla
tai to ho'p, ca thé nao khong phai la két qua cla tai td hop? Tinh tan
sO tai td hop trong phép lai, cé KG nao bi mat trong phép lai khéng?
Néu cé dd la kiéu nao, tai sao.

est St €s St

Biét St : quy dinh tinh soc van

e s X~y O ;s
nhung cling la alen gay chét ¢
s St g dang dong hop & cdi va xuat
o s hién o gidi duc
es St° .
es S5t _
es St 935
es™ 5t -
= 5:_ 1005
£s 5t° .
- 1661
es” St

1024
Y



Cau: biét khoang
cach gen gitra locut
D va locut Op cach
nhau 7cM, hay xac
dinh ty |é KG va ty
|&é KH cta phép lai
sau.

T

Cod

D Op d_op
op * op

D op d__op
d Op *d op
D Op D Op
op * op

D op D op
d Op *d Op



Cau: & rudi gidm, gen e va ro cung nam trén NST s6 7
cach nhau 20cM, gen f nam trén NST X khéng alen trén
Y. Néu cho con cai c6 KG sau lai phan tich vdi rudi duc
dong lan => hay xac dinh ty |é KG va ty |é KH cua phép lai

.

et o f

e ot f




Cau:gen1co 8 alen,gen 2 co 5 alen, gen3¢co 6
alen cung nam trén NST

a. Xac dinh s6 KG néu dd la NST thuwong

b. Néu do la NST X khong alen trén Y

c. Néu nam trén vung tuong dong XY



Cau: & ong mat, gidi tinh dwoc xac dinh dwa vao sb
lwong NST. Ong cai 2n, ong duc n, thuc hién phép lai vé
ba dot bién cd mau than vang, h: khong 16ng, ch mau
mat luc nhat.

Queen genotype  Phenotypes of drone (male) progeny

ced fr ™ 294 cordovan, 236 hairless, 262 cordovar
cd® h and hairless, 289 wild .type

It ch® 3131 hairless, 3064 chartreuse, 96

h*  ch chartreuse and hairless, 132 wild type

V& ban do6 di truyén.



Cau: 1ap ban d6 di truyén dua vao so liéu tai to
hop gilra cac gen sau.

Percent Percent
Loci recombination Loci recombination
aand b 50 cand d 50
a and ¢ 50 cand e 26
a and d 12 cand f 50
a and e 50 cand g 50
a and f 50 dand e 50
aand g 4 d and f 50
band ¢ 10 dand g 8
b and d 50 e and f 50
band e 18 eand g 50
band f 50 fand g 50

band g 50



Cau: thuc hién phép lai sau, hdy xac dinh sy sap xép
cua gen trén NST, 1ap ban do6 gitra cac gen, xac dinh
hé sb trung hop va hé sé nhiém

WX
Wx
Wx
WX
Wx
WX
WX
Wx
Total

sh
Sh

Sh
sh
sh
Sh
Sh
sh

V
y
V
y
\
y
W

H-I

B
94
3,47¢
3,47¢
1,51°F
1,531
29
28(

10,75¢

Phenotype

a Ra +
+ + mg
a + +

+ Ra mg

4 1 1
a Ra mg
a + mg
+ Ra —
Total

Note: + represents a wild-type allele.

Number

1
1

15
9
16
36
76
69
213



Tu

70
21

Tu

Tu

82
21
13
17
230



*32. In Drosophila melanogaster, black body (b) 1s recessive to
gray body (b)), purple eyes (pr) are recessive to red eyes
(pr'), and vestigial wings (vg) are recessive to normal
wings (vg ' ). The loci encoding these traits are linked, with
the following map distances:

%J ;;r L4
|

- & » |« 13 N

The interference among these genes 15 0.5. A fly with a
black body, purple eyes, and vestigial wings is crossed with
a fly homozygous for a gray body, red eyes, and normal
wings. The female progeny are then crossed with males
that have a black body, purple eyes, and vestigial wings. If
1000 progeny are produced from this testcross, what will
be the phenotypes and proportions of the progeny?



Cau: mot nhdm nha di truyén nghién clru gen cé vai tro quan trong
trong bénh hen suyén. Nghién c&ru marker phan tlr trong nhiéu gia
dinh cd 2 or nhiéu dra tré mang bénh= > phat hién su lién két gilra
bénh va marker di truyén — nam trén canh NST 20, vdi gia tri lod =2.
gia tri lod chi ra dwoc diéu gi?

Kha nang marker lién két v&i bénh cao
hon gap 100 Ian marker di truyén phan li
doc lap v&i bénh






