Bai 7: lién két gen, hoan vi gen, 1ap
ban d6 gen sinh vat nhan that

l. Lién két gen khac phan li doc 1ap nhw thé nao?

Quy luat phan li doc 1ap:

alen trong mot locut phan i

hai cdp alen ¢ hai locut khac nhau => nhau =>tao
nhirng t6 hop giao t&r mai.

Co s& té bao: hai locut khac nhau => nam trén hai NST khac nhau, trong
giam phan => cdc cap NST khdc nhau => phan li d6c [ap nhau => céc
alen trén hai locut cling

Lién két gen :

-S6 luvong gen s6 lwgng NST=> nhiéu gen = nhom
lién két.
-Cac gen trong cung nhom lién két => => di chuyén

trong gidam phéan, dén cung 1 dich ( giao tk).
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Thi nghiém dau tién phat hién lién két gen:
-Nghién cltu cay dau ngot cua William Bateson ( 1905):
-Lai hoa tim, hat phan dai x hoa dd, hat phan ngan.
-F1: 100% hoa tim, hat phan dai.
-F2: 284 tim dai: 21 tim ngdn: 21 d6, dai: 55 do, tron. => két qua khac 9:3:3:1.
-Tac gia khong giai thich duoc két qua, nhwng dua ra rang hai tinh trang khdng phan li
doc lap.

Dinh nghia lién két gen va héan vi gen

- Gen nam gan nhau trong cung NST nhau => thuong xuyén

- Gen nam xa nhau trén cung NST => vao ky dau | cé >
gay t6 hop gen mdi => hdan vi gen
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B vciosis |

Late Prophase | Metaphase |

Crossing

Genes may switch from a chromosome to
its homolog by crossing over in meiosis 1.

™
Anaphase | Metaphase Il Anaphase Il Gametes
lll _-\. lllu"ll ’-'. “\ ’-; “\
/é é\ /ﬁ” %h ||'.1 . & \&Y
.f||\$ % T % \ |w N S
Y F& ! |\ ) ()
Recombinant } ‘»% A,f
chromosomes | | ¥ | % A
J \ / | \ / J
/i | Wi
In meiosis |, genes that and end up in

are normally linked...

_..will then assort | | ...
independently... different gametes.

7.1 Crnscing nvar takes nlare In melncls and I resnnncihle for recamhinatinn

MO ta co’ ché trao ddi chéo dién ra trong giam phan?

{a) No crossing over

' Homologous chromosomes If no crossing '
pair in prophase |. over takes place,...
\ /
\
1A B|
14 B) »
T h
] [b]
(b) Crossing over
A crossover may take |
place in prophase .
—

L Al Bl E1 ._all resulting chromosomes in
oaEnEEEy | gametes have original allele
1 —= ] combinaticns and are nonrecombinants.
[ O 1]

3 In this case, half of the resulting gametes will have
unchanged chromosomes (nonrecombinants)...

f

T Monrecombinant
TR P Recombinant

S )P Recombinant }
AN IR P Nonrecombinant

g’ ....and half will have
== recombinant chromosomes.
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Néu khéng trao doi chéo
s6 loai giao tr la bao
nhiéu?

Né&u cé trao dbi chéo, sb
loai giao t&r nhw thé nao?
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Trong co thé cd -----------—--- té€ bao sinh duc:
da so té bao khi gidm phan => cé hién twong ------------------————-
mot sb it t& bao khi gidm phan -—-————————— - =>
gitra hai trong 4 chromatit ( 2 chromatit khong chi em) trong cung cap
tuwong dong => tao 4 loai giao t.

=> S0 giao t&r hdan vi = % s6 té bao sinh duc c6 hdan vi <=50%
Mot co thé cé KG AB/ab; xét 1000 té bao sinh duc tham gia
giam phéan tao giao tlr, trong d6 c6 100 té bao c6 su trao doi

chéo, xac dinh tan sd hdan vij va s6 lwong tirng loai giao tlr
tao ra twr ca thé trén.
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Tinh tan sé héan vi

Tan s6 hdan vi = s6 ca thé con /
téng s con x 100%.
Trong phép lai phéan tich, s6 ca thé cé tai td6 hop thuong
chiém ty & ——-—————m e .

vi du: tim tan s6 héan vi khi két qua lai phan tich
la 3:3:2:2.

f=% phan trdm so té bao cé hoan vij gen.

ngThanCong.com https://fb.com/tailieudientucntt
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Xac dinh gia tri chi — binh phwong cta cac sw kién doc lap

Xac dinh phép lai tudn theo phan li déc 1ap hay lién két gen khéng hoan

toan
(a)
Brown body, o AL
straight wings | x ‘¢?
:rr_-},r l I:‘-"+I'.-1-" J-"J" JI: Yoy
I.-’-‘-. testcross is carmied 1

out betwesen —_——
cockroaches differing
in two characteristics.

B3 ¥y ooy
28 ¥y cvev
33 yy cvtov
77 yy cvev

Cross

.

brown body, straight wings
brown body, curved wings
yvellow body, straight wings
yvellow body, curved wings

CuuDuongThanCong.com

Yellow body,
curved wings
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{b) Contingency table

I T
3 To test for independent Segregation of y*and y E) . with genotypes
assortment of alleles Row = for one locus
encoding the two traits along the top...

| atable i?c&nﬁtmcted..f_ Yy | w totals PE [
Segregation ovrov | B3 33 96 E Numbers of each
+ genotype are
J“f” andev  yev | 28 | 77| 105 placed in the
' table cells, and
ﬂ ...and genotypes "
for thegt:-thetglljucus Column | g; 1779 201 the row totals,
: totals column totals
along the left side. .

Lo Grand total | 34 grand total

) are computed.

N
i

L -
' Number expected '
Number (rnw total X column tutal)
Genotype | observed grand total
¥y evtey 63 % — 43.46
I3 The expectec
¥y cvev 28 % = 47.54 numbers of
progeny,
assuming
V¥ ¥V ¥ 33 w =52.46 independent
assortment,
yy cvev 27 105110 _ 57 46 are calculata
| 201 |
"

oy
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ffd: A chi-square
| (observed-expected)? value is

2 _

=2 expected calculated.
_63-43.46)°  (28- 47.54)* (33- 52.54)* (77— 57.46)°
T 4346 47.54 52.54 57.46

= 8.79 + B.03 + 7.27 + 6.64

= 30.73
L. /
(&) K:J The probability
s i5 less than 0.005,
df = (number of rows — 1) X (number of columns — 1) | indicating that the
{7 — 1= _ difference
winl sl b A L B R between numbers
. P <0.005 of observed and
) expected progeny
‘Conclusion: The genes for body color and type of wing' s prabably nat

are not assorting independently and must be linked. due to chance.
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K&t qua cua phép lai phan tich nhu sau: 303: 289: 102:
89 ca thé. Cac gen dang phan li doc |ap hay dang lién
két v&i nhau.
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Lip ban d6 gen v&i tan so tai to hop

-Khoang cach

cang xa => kha nang trao ddi chéo

-Tlr tan s6 hdan vj => xac dinh ———————-—————- e - => |ap
1cM = 1%.

-Khdang cach gen duoc tinh bang s6 cip Nu => -----------
-Hai gen -----------—---—- => khoang cach gilta hai gen cang
twong --------------------—-- —--- Xay ra.

A single crossover
will switch the
alleles on
homologous
chromosomes, ...

............. gitra hai gen => lién quan -----------—------: khdang cach gen

xﬂ_ﬂl}

xﬂ I -
|

| Double crossover |

x E ...but a second crossover will

A @ < il® | reverse the effects of the first,
restoring the original parental

i i
- " | combination of alleles...
|
+ o E} .. and producing only
g nonrecombinant genotypes
GO | ! in the gametes, although
Lo )] parts of the chromosomes
OO ) | have recombined.
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Lap ban d6 di truyén bang lai phan tich hai diém

Lai P. thuan khac nhau ------------------—--—- tuong phan
Thu Fl-------mmmmmmmmeeeeeee =>xac dinh tan s6 hoan vij cla ----------------=--=--m--=—-

Néu f=50%: xem nhu phan li déc |ap or khac nhdm lién két, néu f<50% cung
nhdém lién két

Gene loci in testcross  Recombination frequency (%)

aand b 50
aand ¢ 50
aand d 50
band ¢ 20
band d 10
cand d 28

Lap ban d6 bang lai phan tich 3 diém

Lai phan tich hai diém: tén --------------—-———-—- do lam nhiéu phép lai

Khong xac dinh duQc --------------=--me oo => két qua ------------------

=> Lai phan tich 3 diém: P thuan ching khac nhau ----------—-—-—————- twong phan
=>thu F1, lai phan tich F1 => con sé hinh thanh ---------------- - :
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Vi du: phép lai:

Centromere 14} B |C
! B C Pair of homologous
] b C chromosomes ' Y
- " - wild type Scarlet, ebony, |
o ; spineless
g — 4 ]
{a) Single crossover (b} Single crossover ic) Double / =
between 4 and B between B and C Crossover st et sst o ‘e ==
1 | D e LD B
BN B B ‘" ®  n
st e 55 st e =5
|
p
-

Xac dinh th tu sap xép gen
-Dyra vao ty |é cao nhat => --------

' Conclusion: Recombinant chromosomes resulting from
the double crossover have only the middle gene altered.

-=> xac dinh gen da trao doi =>
tim gen nam giira.

Xac dinh vi tri héan vi gilra gen

https://fb.com/tailieudientucntt
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Progeny
genotype

v

Progeny

phenotype

Progeny
number

~

st e¥iss*

Wild type

All mutant

283

278

Ebony, spineless 50

Scarlet

Spineless

52

Scarlet, ebony 3

Ebony

Scarlet,
spineless

43

41

CuuDuongThanCong.com

Total 755

J
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\

-
Progeny Progeny Progeny
genotype phenotype number
stt st et £ _\

— _ wild type 283
o= st*'/.,;s' et
st 85 & Scarlet, A
O ) I ebony, 278
st 55 @ L spineless
st " 55 € ”
This symbol indicates the Monrecombinants are
position of a crossover. produced most frequently.
.';t*'\'I 5 2 )
—h Spineless, 50
_ﬂ e — ebony
sttiss e
st fsst et £
R l Scarlet 52
5 55 [ g
st /'{s' et
Xay dwng tan s6 hdan vi gen
st—ss recombination frequency =
(50 +52+5+3)
- » 100%
755
ss—e recombination frequency =
(43 + 4145+ 3)
735
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stt ss* e
s
st ss set
S s e

st*)ss yet

i

st i8S &

st 7sst e

i

st "ss ¢

Ebony 43
chrlet, a1
spineless

Double-crossover recombinants |
| are

produced least frequently.

Spineless 5 "

Scarlet, 3
ebony
Total 755

26.8 m.u.

st+~—— 14.6 m.u.

x 10080 = 12.2%

55

https://fb.com/tailieudientucntt

12.2mu.—e
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Xac dinh hé s6 nhiéu va hé so trung hop

Tan s6 trao ddi chéo kép. w 0.146 = 0.122

SO cd thé trao d6i chéo kép theo ly thuyét {] {] I _I_." B w ';' =

Hé s6 trung hop =

coefficient of coincadence =
number of observed double crossovers

13.4.

number of expected double crossovers

-oefficient of coincdence =
543 B
0,146 x0.122x 755 134

= 0.6

Hé s6 nhiéu= 1- hé sé trung hop = 0.4
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Vi du: cho két qua phép lai phan tich 3 tinh trang, hdy vé ban d6 di truyén, xac dinh hé so
trung hop va hé sd nhiéu

ch b cH 105
ch™ b cn’ 750
ch™ b cH 40
ch™ b cH 4
ch b cH 753
ch b cn’ 4]
ch™ b cn’ 102
ch b cn’ 5

Total 1800
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Mot sd phuwong phap 1ap ban do vat ly.

1. LAp ban d6 dwa trén dot bién mat doan

-Nguyén tac

-Xac dinh vi tri cha gen trén NST, qua -----------========nmnm-- ,Xac dinh hién dién or
bién mat clla mot sd band trén NST => xac dinh -----—-————— e eee - d3 xay ra.
-Tim méi lién hé gitra ------------------ B bi d6t bién
=> xac dinh vij tri cta gen.
-Phuwong phap:
-Lai ca thé déng hop cho dot bién 13n x thé --------—---mememeee- (1 NST binh
thuwong + 1 NST mat doan)
-Gen Nam trong ------------==--m--mm-mmn- : két qua % KH binh thuong: % KH dét
bién
-GN NAM -mmmmmmmmmmm e : 100% KH binh thuwong.
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(b)

{a)
- i . ) ' B
P generation Regmn of deletmn Chromosome
a . wnh deletion
a I I AT a
=
Region of — ——Chromosome
|:|:| deletion with deletion
Cross Cmss
aa Mutant A* Wild type aa Mutant A*A* Wild type
o VAN v
r'HF] generation { - } ~\| ( > ; R
If the gene of interest is in
a A the deletion region, half of
At I I a a the progeny will display the At a A* a
mutant phenotype.
If the gene is not within
the deletion region, all
of the progeny will be
T wild type.
A*a Wild Mutant Ata wWild A*a Wild l
_ a Wild type a Mutan VAN a Wild type a Wild type )

T.20 Deletion mapping can be used to determine the chromosomal locatlon of a gene.
An individual homozygous for a recessive mutation in the gene of interest (0a) is crossed with

an individual heterozygous for a deletion.
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Lai té bao soma

-Cling dung dé xac dinh -------------emeeeeeeee - trén NST
-Nudi cdy nhitng -------=-=mmmm e => phén chia lién tuc => hinh thanh dong té
bao.
-Nudi chung ---------=—-=mmmmmem e khac nhau => dung keo polyethylen glycol va cac nhan
t6 khac => phirc hgp --------------------——- => hinh thanh -----------—--—--—--- =>mang hai nhan
goi la heterokaryon.
Hai nhan phtrc hgp => chra NST ------------------—---
Human fibroblast Mouse tumor cell -=> nhu’ng co Y cua mC)t
| sO NST => khi té bao ---------------------eoemee- :
l | .'f' E“Ep'”; vi dy: t& bao lai ngudi va chudt => NST -
l = = of polyethylene glycol, | T L glu'a
ikl cécté bao
| Dung cac dong --------------------- =>mang NST
NEUOI -------mmmmmmmmmmmem =>do san pham cla gen
l (2] ..creating hybrid cells trén ————=—=— e
called heterckaryons. B s
> el Dwa vao moi quan hé : san pham ------------—----
| trong té€ bao => xac dinh --------------------——- nao

| Heterokaryon

CuuDuongThanCong.com
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EY Human and mouse nudei
in some hybrid cells fuse.

Hybrid cell with
fused nucleus

Different human
chromosomes are
lost in different
cell lines.

Cell lines

CuuDuongThanCong.com
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Human chromosomes present

+ + + + +

- + + + +
- + +

The gene product The gene product ...of its short
is present when is absent when the arm is missing.
chromosome 4 is entire chromosome
intact. 4 is absent. .. E'E].l
V y line
A
B
C
D
. 2 4 11 ) . 2 11 ) . 2 4 11 )
Cell line 1 Cell line 2 Cell line 3

CuuDuongThanCong.com

Human

haptoglobin

I e

Human chromosomes
1 2 3 14 15 16 21
+ - + - + - -
+ - + - - 4+ -
+ - - - 4+ 4+ -
+ + - - 4+ - =
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1. In guinea pigs, white coat (w) is recessive to black coat (W)
and wavy hair (v) is recessive to straight hair (V). A breeder
crosses a guinea pig that is homozygous for white coat and wavy
hair with a guinea pig that is black with straight hair. The F, are
then crossed with guinea pigs having white coats and wavy hair
in a series of testcrosses. The following progeny are produced
from these testcrosses:

black, straight 30

black, wavy 10
M6t s ciu hoi white, straight 12
white, wavy 31
Total 83

a. Are the genes that determine coat color and hair type
assorting independently? Carry out chi-square tests to test your
hypothesis.

b. If the genes are not assorting independently, what is the
recombination frequency between them?
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Cau: 1ap ban d6 di truyén biét nhirng thon tin sau

Recombination Recombination
Loci frequency (%) Loci frequency (%)
aand b 10 cand d 50
aand ¢ 50 cand e 8
a and d 14 cand f 50
aand e 50 cand g 12
aand f 50 dand e 50
aand g 50 dand f 50
band c 50 dand g 50
bandd 4 eand f 50
band e 50 eand g 18
band f 50 fand g 50
band g 50

Cau: cho ban do di truyén sau, néu dem lai phantich con F1 dj hop 3 cdp gen trén => thu
duoc 1800 con, hdy xac dinh s& lwgng cla tirng KH, biét hé s6 nhiéu =0,4

e rl'u E:ll.:

|
|a.—— 20 m.u. | 12 m.u.

__|.|

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

C4u: nghién clru 6 d6t bién mat doan NST, va vi tri cha cac gen dot bién Ian a,b,c,d,e,f,g
dugc xac dinh trén nhitng vung NST bj mat. Nhwng su xap xép thr tw NST thi chua
dwoc biét. Lai dong hop 1an gen dot bién x dong hop dot bién mat doan => KH thu
duwgc m: dot bién, + KH binh thuwdng. Dua trén s6 liéu nay, hdy xac dinh th ty xap sép

gen

Chromosome

IDeletion 1

Deletion 2

Deletion 3

Deletion 4

Deletion &

Deletion S5

Mutations
Deletion a b C d e f g
] + m m m - + +
2 + -+ m m + + +
3 + + + m m - -+
4 m + — m m + +
5 Im + + + + m m
& m + - Im m m +

CuuDuongThanCong.com
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Cau: & loai 6¢ sén: A vo khdng soc> a vd soc; B ndu > b vang, lai 6¢ vang, vd soc x 8¢ nau, vo

khéng soc => thu F1, lai phan tich 6c F1.

a. Né&u lién két gen hoan toan => viét KH va KG cliia con phép lai phan tich

b. Né&u phén li déc 1ap => két qua nhu thé nao?

c. Né&u cé hdan vj vdi tan s6 20% => két qua la gi?

Cau: cho két qua phép lai phan tich sau, hdy xac dinh gia tri chi binh phuong cac sy kién doc
14p dé xac dinh quy luat di truyén cla tinh trang.

v sps’ 230
Progeny of
) . ) -
Plant A Plant B Vi SP'-" 224
Dd Pp 122 2 . ps’ 97
Dd pp 6 82 -
dd Pp 4 82 Vi sps 99

dd pp 124 4 Total 650
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Cau: phép lai sau, hai gen cing nam trén NST X, cd thé nao la tai td hop, ca thé nao khong?
Tinh tan sé tdi td6 hop trong phép lai, cd KG nao bj mat trong phép lai khéng? Néu cé dé 13
ki€u nao, tai sao.

Biét St : quy dinh tinh soc van nhung
cling la alen gay chét & dang dong

€ St ¥ o en e e
hop O cai va xuat hién ¢ gidi duc
¥
es’ 5 .
—_— 1630
es St
es St .
— | 665
es St g
es St
935
es St 732
esT St _
1 005
es St g
es St .
1661
v
- +
es__Si 1024
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Cau: & rudi giam, gen e va ro cung nam trén NST s& 7 cach nhau 20cM, gen f nam trén
NST X khéng alen trén Y. Néu cho con cai cé KG sau lai phan tich v&i rudi duwc dong lan
=> hdy xac dinh ty |é KG va ty |é KH cua phép lai

e’ ro f
a.

£ ro I

e ro f
b.

€ rot f

Ciu: gen 1 c6 8 alen, gen 2 ¢4 5 alen, gen 3 cé 6 alen cung nam trén NST
a. Xac dinh s6 KG néu do la NST thuong

b. Néu dé la NST X khéng alen trén'Y

c. N&u nam trén vung twong dong X,Y
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