Chuwong IV: Mo’ rong va
bién ddi quy tac di truyén
co’ ban.
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I. Chuot vang Cuenot odd
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-Lucien Cruenot ( phap) — lam thi nghiém trén chudt => tim hiéu quy luat cla
Menden trén dong vat:

lai chudt xam thuan x chudt trang thuan => F1: 100% chudt xam => xam |a
trdi so vdi trang

F2: 3 xam : 1 trang => phu hop va&i quy ludt phan li cia menden.

Mot phép lai khac: chudt vang x chudt vang ---------------===mmmmmmmcee oo chudt vang
thuan ching ( vang > xam).
=> - giao tl cla chudt vang ------------------=--emeeee - V@i giao tur cung loai.
=>mot s6 nha khoa hoc khac: --------===-mmmmm e dén

mau léng chubt.
1910: Castle va Clarence Little

hiéu phép lai gitta chudt vang x chudt vang => két qua ----------------- la 3:1
ma két qua thu dwoc 2 vang: 1 xam.

alen vang bi chét & trang thai dong hop => tat ca chudt -----------------—-———--
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P generation
Yellow Yellow
-
L L J J
e | oy
. \ ™
F; generation
Dead Yellow Monyellow

F .14"1Yy
Conclusion: ¥Y mice die, and so

25 of progeny are Yy, yellow

15 of progeny are yy, nonyellow

WBYy

Vayy

Hoat dong cua alen Y ----------mmmmmm- dac biét:

la allen ---------- — tham gia vao qua trinh
phat trién cha co thé

la alen --------—--- -

|én mau long.

Thi nghiém cuta crienot d3 dwa ra nhirng két
ludn di truyén quan trong:

- NNi@U -----=mmmmmmmm oo co thé ton
tai trén 1 locut
-cac locut --------—---—-m - VO

nhau => xac dinh mau l6ng chuot.

=> Chirng t6 nhirng quy luat cia menden khong
phan anh -------—-—-— e , €O nhirng
dang mé& rong or bién ddi quy tac di truyén co
ban.

Il. Mdt s6 nhan t6 tac dong Ién mot locut c6 thé anh
hwéng dén két qua ctia 1 phép lai

CuuDuongThanCong.com
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II.1. Cac loai tinh troi

a. Troi hoan toan va troi khong hoan toan

—

Complete =
dominance

- Phenotypic range - /

AlAl encodes IF—A‘A‘ EAE.{@ encodes | A2A2
red flowers. white flowers. J .

J [, ;
Red White
dominant dominant g

A1A2 _'4}']‘{2

A
If the heterozygote is red, ﬂ If the heterczygote is white,
the A2 allele is dominant

the A' allele is dominant
over the A2 allele. over the A" allele.

N
I"ffl ncomplete ﬁ.} e
dominance 4},
L 4

L A
i
Ala?

b

14 A o )
.

-

-llp{
If the phenotype of the heterozygote falls between the
phenotypes of the two homozygotes, dominance is incomplete.

5.2 The type of dominance exhibited by a tralt depends on how
the phenotype of the heterozygote relates to the phenotypes of
the homozygotes.

CuuDuongThanCong.com

Troi hoan toan: néu & thé dj hop alen Al
tao sac t6 dd cho mau doé => Al1> A2
Or A2 khong tao sac to A2> Al

Trdi khong hoan tdoan => thé dj hop -------
————————————————————————————— chinh xac => bién
thién tlr d6 nhe => trang nhe => dj hop
t& ¢4 kiéu hinh bién thién.
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K&t ludn: tinh trdi cla tinh trang phy ----------—-=--emem - thé di hop

Quan sat phép lai trén ca tim => két qua cla trdi khéng hoan toan & F2 1a 1:2:1
—>Két ludn:

STY 1@~ trong phép lai don 1 locut ------------mmmmmmeemmmmmee-
----cho hién tweng tréi khong hoan toan
=Tinh troi chi anh huong ------------------emememe- gen nhung khong anh hwong lén ----
(a)
/P generation R
Purple fruit White fruit
3 O
PP pp
} } ®) |
S ®L J® /Fz generation ® X ® )
o w ) - 5
/F, generation h ®
Violet fruit Violet fruit

Purple | Violet
®
Pp Pp '
| | Violet White
Conclusion: Genotypic ratio 1PP 2 Pp - 1pp ] Ly

&
Gametes @? @ 1 (P Phenotypic ratio 1purple : 2 violet : 1white

5.3 Frult color In eggplant Is inherited as an incompletely
0 CluDuongThalCong.com n/ dominant trait. hitps://fb.comftailieudientucntt
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b. Hién twong dong troi

Thé di hgp => biéu hién ——-—-———-m e trén 1 co thé
Vi du nhdm MN:
- khéng cé phan trng mién dich gidbng nhw nhém mdau ABO, Rh
- LM ma héa khang nguyén M, LN ma hoa khang nguyén N
KG MM: chi c6 khang nguyén M
KG NN: chi cé khang nguyén N
KG MN: €O -----=-==—== e .

Cac loai tinh troi ----------------==- - KH
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KH duwoc quan sat & nhiéu mirc d6 ---------------=-—-m-mommmmmeee -

X0 hda co nang- do mét alen 13n quy dinh, thé dét bién biéu hién
co day, crng, anh huong duong ------------------- ngan can duwong ---
————————————————————————— => nhiém trung hd hap va van dé vé hé tiéu héa

gen duoc xac dinh nam trén NST sé 7- m3 hda cho protein -
————————————————————————— trén mang té bao tham gia van chuyén ion ClI-
vao va ra khoi mang.

gen dot bién — --—-———--m-memee - dwoc protein — kénh protein
dong, ion ---------m-mmmmmmem- trong té bao, -----------——m-mmm - .
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MOoi ngudi € ------------- vé gen CFTR => tao protein CFTR
chic nang

Nguwoi mang --------------- dot bién => tao protein CFTR
khong co chirc nang

Nguoi di hop tir: vira tao ---------------------- vlra tao
protein ----------------- => & murc phan t&, hai alen nay la --

alen binh thuong tao ------------- CFTR =>van
chuyén -----------memem - => KH binh thuwong => & mirc do
KH bén ngoai => hién twong troi hoan toan.
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Két ludn dac tinh cua tinh troi

-Tinh trgi : két qua clda sy twong ----------======-mmsmmmeeememee v 1 locut.

-Tinh tréi khong thay d6i -------------------m-meemmeee- , chi thay d6i ----------------m e -
-Twong tac alen la twong tac -----------------------m-m oo - cua gen

-Phan loai tinh tréi thuong phu thudc ----------------—-- -

2. Tinh tham va do hién

Bénh thira ngdn & nguoi — thuong --------------- quy dinh — nhung biéu hién
thanh —--—--—-m e :

Nguwoi cé alen thira ngdn, di truyén ---------------—-—-- =>con co KH binh
thwong , con cé tinh tham ---------------meeeeeeeeee -
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Tinh thdm: phan tram ca thé ——-—-——-—-—-—-—-————- ma biéu hién ra --------—-—--——-
vi du: trong s6 42 ngudi mang gen thira ngén, chi cé 38 ngudi biéu hién ra kiéu
T S R T P

Mot ngudri cé kiéu gen aa ( a gen dét bién 13n) : quan sat 100 nguwdi c6 KG aa nhwng ¢6 70
ngwdi biéu hién bénh. Vay tinh thdm cta bénh nay Ia bao nhiéu?

Do hién: mdrc do tinh trang biéu hién

tinh trang thira ngdn biéu hién da dang: -—--------—-—-—-m e
Nguyén nhan tinh tham va d6 hién: do ---------------—----- hO&C --m-mmmmmm e anh
hudng 1én gen, c6 thé -—-----—------em e

vi du chi & nhiét do6 -: gen biéu hién ra KH

nhiét do qua cao or nhiét d6 qud thap: gen -------------—----ememeeee -

=> dd thdm culia gen chi ¢ & nhiét d6 nhat dinh.

' COMNCEPT CHECK 3

How does imnlcomplete dominance differ from incomplete penetrance?

a. ncomplete dominance refers to alleles at the same loous;
incomplete penetrance refers to alleles at different loci.

b, Incomplete dominance ranges from 0% to 50%:; incomplete
penetance rangas from 51% to 9994,

. n incomplete dominance, the heterozygote is intemnmediate to
the homozygotes, in inoomplete penetrance, haeterozygotes
exprass phenotypes of both homozygotes.

d. In incomplete dominance, the heterozygote is intermediate o
the homozygotes, in incomplete penetrance, some individuals do
not express the expected phenotype.
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Allen gay chét

Alen ché’t; nguyén nhan géy Chét """""""""""""""""" = kiéu BEN mrmmmmmmmm e
________ & thé hé con.

Vi du & cdy hoa mom séi: |a vang. Cho cay 1a vang lai v&i nhau => con cho 2/3 cay |a
vang : 1/3 cay la xanh.

cay |a xanh x cdy |a xanh => tat ca cac ------------————-mmemem - .

cay la vang x cay la xanh => % cay la vang : % cay la xanh.
=>két ludn ty 1& 2:1 cha phép lai P cung kiéu hinh [§ ------—-—-—-—-- oo - cua allen gay
chét.
Alen gay chét |a ----------m-mmmememmm- , hhwng tac dong Ién KH khac --------------====mmememmev
MOt s6 truong hop: alen gay chét la troi, tinh thdm hoan toan => ---------mmmmmmmmemeeee -
----------------------------------------- vi du bénh hungtinton.
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Gen da alen

Hé théng di truyén — trong nghién clru cia menden : do 2 alen quy dinh
Nhiéu locut: nhiéu hon alen hién dién trong nhém sinh vat = locut da alen

KG clia mot ca thé: cd --—----—--—-————-—- alen
sy di truyén cla da ------------=mm-mmme e hai alen
khac: tao ra nhiéu ----------=--===cmeemeeeeeeeev trong quan thé

-Mot gen c6 Al quy dinh hoa dé > A2 quy dinh hoa vang> A3 quy dinh hoa xanh.
H3y viét tat ca cac kiéu gen quy dinh hoa d9, kiéu gen quy dinh hoa vang, kiéu gen
quy dinh hoa xanh.

-Néu nhirng kiéu gen quy dinh hoa d6 lai vé&i cdy hoa xanh thi ty 1& phan li ki€u hinh
& doi con sé nhu thé nao?

-- M6t gen c6 8 alen thi sd kiéu gen c6 thé c6 trong quan thé 1a bao nhiéu.
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Sw di truyén mau 16ng cha vit

Mot gen cé n alen => s8 KG ¢ thé cé trong quan thé néu gen nam trén

NST thuong C? n

Vidu 2: nhdm mau ABO

CuuDuongThanCong.com

(= -
P generation
Restricted Mallard

~

F; generation
Restricted Mallard Dusky

Vs M*M Vs MAm? V4 Mm* Vs mim
\ Conclusion: Progeny are 15 restricted, J
V4 mallard, and 1/ dusky

5.5 Mendel’s principle of segregation applies to crosses with
multiple alleles. In this example, three alleles determine the type of
plumage in mallard ducks: M® (restricted) > M (mallard) > m"® (dusky).
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Il. Twong tac gen

Trong quy luat phan li doc ldp: 1 locut anh hirong ------------------- => hai locut khac
nhau anh huwong ---—----—-—-—-— - .

hai locut -----=-=--mmmmmmmm e nhau trong giam phan

hai KH cling ---------------—---—--——-
Trong quy luat twong tac gen:

hai gen ---------=-=-mmmmmmeeee- trong giam phan

nhung KH -------------m oo v@i nhau ( KH gen nay phu thudc
vao KH cua gen kia)

san pham cta moét locut ----------=m-mmmmmmme e mot locut

khac => tao KH md&i
twong tac gen xay ra & ba, bén or nhiéu locut.
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(b)

(a)
F, generation

‘p generation »
Red Cream @ @

YyCc Y)Cc

( F, generation

V‘F, generation Red Peach Orange Cream

4

| YeY' _C'_ ¥eY _cc FeyyC'— 16 yy cc
\____ | Condusion: 9 red : 3 peach : 3 orange : 1 ceam l

Y'yC'c

5.7 Gene Interaction In which two locl determine a single
characterlstlc f_;ult color, In the pepper Capsicum annuum.

1. Twong tac tao ra KH md&i, twong tac bo sung.

Vi du twong tac gen 9:7, 9:6:1, 9:3:3:1
Vi du twong tac 9:3:3:1:

con dudng sinh hda- téng hop sic t6 & 6t

hai enzym ma hoéa ----------------—----—--—-—-- => sy két hop cac enzym
-------------------- =>ta0 ra Nhung Mau S3C -----------==mmmmmmmmmmmm,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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- Néu lay cay &i F1 lai v&i cdy mau vang di hop =>ty |é
kiéu hinh va ty 1é kiéu gen & doi con nhu thé nao?

- Néu sy hién dién cda mot gen trdi quy dinh hoa mau
héng, cd mat hai gen trdi bo sung cho nhau quy dinh
hoa do, kiéu gen d6ng hop 13n quy dinh hoa trang.
Phép lai gitra cay hoa dé dong hop vdi ciy hoa trang
cho ddi con F1 va d&i con F2 cé ty 1é kiéu gen nhu thé
nao? néu dem lai phéan tich F1 thi két qua kiéu gen nhu
thé nao.
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2. Twong tac at ché

Su biéu hién cta gen nay — che khudt -----————-—-- - oo KH cua locut
khac
At ché 13n 9:3:4:

gen xac dinh mau 16ng cua ché: den, ndu vang.

MmOt gen — XacC ------------m-mmmmm oo : B mau den >b mau nau
mot gen khac anh hudng ----------=---=mmrmemmm e trong long:
E: tich tu sac t&> e ngan can sy tich tu sic to => |6ng mau
vang:
Genotype Phenotype
B E_ black
bb E_ brown (frequently called chocolate)
B_ee yellow
bb ee yellow
Vi du KH Bombay ----------------------- cua alen nhém mau
locut ABO ma hda khang nguyén ---------==--memmmmmmeee- : khang nguyén cé mét
AUBT NGAN ~mmmmmmmmm e

dudi carbonhydrate

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Co chat ma hai enzym xUc tac ------—--—----—--——- ,

enzym ma hoa alen i ----------=—===—-———-- |én H or
khong c6 chirc nang enzym.

Hau hét -----------—-————-- =>tao chat H

Nhirng ngwoi bombay h => - -
=> khong €0 --------------------m-m--- duoc tong hop =>
SUY —-mmmmmm oo phu thuc ---------—--------—---
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5.8 Expression of the ABO
antigens depends on alleles
at the H locus. The H locus
encodes a precursor to the
antigens called compound H.
Alleles at the ABO locus
determine which types of
terminal sugars are added to
compound H.

] Genotypes at the ...which
ABO locus determing determines the

the type of terminal blood type.
| sugar added,... T
) If
‘ ABO '
The dominant H allele €3 Compound H is locus )
encodes an enzyme that required for addition A A antigen
converts an intermediate of a terminal sugar. — "
compound into H. | \l Termiing
H \:‘ sugar
locus Compound H 8 B an[igen/
— ."8 —_— '"—g@
H_
Intermediate
OO0 — R
i antigen)
—_—
Blood-type O can result from L=
hh the absence of a terminal sugar
on compound H.... J/ O (no AB
antigen)

=rmj,;

EJ .. .or from the absence

B People with the Bombay phenotype are
of compound H.

homozygous for a recessive mutation (h)
that fails to convert the intermediate into H.

Conclusion: Genotypes at both the H locus and
the ABO locus determine the ABO blood type.
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H ABO

Genotype present phenotype
H_ MY H_IM Yes A
H_I'*, H_ % Yes B
H_PP Yes AB
H n Yes O
hh 'Y, hh 1M, kR I51E, b 19, No O

hh I*I®, and hh i
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At ché troi 12:3:1

KB Flants with genatype ww produce
enzyme |, which converts compound A
(colorless) into compound B (green).

1 w:w plants

Compound A—|—Enz'g,fme | ——» Compound B

¥

|
W _plants
|

BDGminEn: allele W inhibits |
the conversion of A into B.

enzyme I, which converts compound B

?HEHE with genotype Y_ produce

into compound C (yellow).

i ' = }:_ plants

2

[ .

Enzyme |l——s Compound C

E"_I Plants with genotype v do not

encode a functional form of enzyme Il

Conclusion: Genotypes W_Y_
and W_ yy do not produce
enzyme |; ww yy produces
enzyme | but not enzyme II;
ww Y _ produces both enzyme |

and enzyme II.

5.9 Yellow plgment In
summer squash Is produced
In a two-step pathway.

Néu cho lai phan tich bi vang di hop hai cdp gen thi
két qua kiéu hinh & dé&i con sé nhw thé nao?

CuuDuongThanCong.com
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At ché 13n d6i 9:7

required to produce enzyme |, which produce enzyme I, which converts compound B
converts compound A into compound B. into compound C (pigment).

) |

TA dominant allele at the A loous is ["r.-’-'-. dominant allele at the B locus is reguired to

r A_ snails B_ snails _ _ :
. \ B} rigmented snails must produce
I 1 —_| enzymes | and ll, which requires

- "] genotype A_B_. .

Compound A ——Enzyme |—— Compound B ——Enzyme |l Compound C

¥ ¥

aa snails bb snails
3 Albinism arises from the absence | Y ..or from the absence of enzyme Il (4_ bbi, |
of enzyme | (33 B_), so compound so compound C is never produced, or from 5.10 Pigment Is produced In 2
B is never produced,... _ the absence of both enzymes (aa bb). | two-step pathway In snalls.

-M6 ta kiéu gen quy dinh mau sac ctia 6c sén?
-Dem lai phan tich 6c sén c6 mau di hop thi két qua
d&i con thu dwoc nhw thé nao?
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Hién twong bd sung, xac dinh dot bién trén cung hay khac locut

Xét hai dot bién khac nhau => lam sao hai dot bién xay ra trén
cung locut hay khac locut.
vi du: alen mat trang nam trén NST X cung locut vOi
alen mat dé - hoang dai.
alen apricot — cling |a alen I3n nam trén NST X
=> hai alen nay cung locut or khac locut.

Cho hai ------------=-=-m e m- => tao thé hé con:
néu cung locut => tao thé —----—-—-—-—--em———- => biéu hién

I (0L o] e —
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vi du @ rudi : lai mat trang x rudi mat carét => con lai
mat mau sang=>hai dot bién xay ra trén cung locut.

G - G
e *
N Mutant G - BN  Wild-type

GG TS phenotype @G IS henotype
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Sw di truyén phirc tap trong mau sac 16ng ché

Ché thuan ching: da dang hinh dang, kich
thwdc, mau sac

Con nguwoi da thuan hda, lai tao nhiéu tinh
trang dac biét => tao ra so loai khong 16 nhu
ngay nay.

Mau long cho- do su twrong tac co 4 locut khac
nhau, moi locut cé nhiéu alen :
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Locut Agouti

cd 5 alen, xac dinh d6 sdu va su phan bé mau léng

A5 mau den thuan

a¥ : xam cho séi, mau mudi tiéu ( band vang trén nén 16ng den

a’ :toan b6 l6ng vang

as :mau ram nang & dau va chan

at mau t6i tdan than, ma rdm ndng & ngdn chan va khde mat
A> va a¥ troi hon cac alen khac, nhwng tinh tréi phirc tap hon chua duoc
nghién clru hét

Locut Black B
locut quy dinh mau den that sy, biéu hién phu thudc vao hai locut Ava E
c6 2 alen:
B: tao mau den
b: khong tao sdc to den => cd mau 16ng chocolate, d, rdm nang, niu xam

Locut E ( m& rong)
duoc biéu hién khi cé locut A biéu hién, gom 4 alen
vi dy : A; biéu hién => locut E quyét dinh mau 16ng trai toan than hay
chi & mot phan cda than.
locut. A khdng hién dién: mau 16ng cé thé Ja,do,ram nang, ndu sdm
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Khi c6 locut A S hién dién, locut E cé cac anh hudng sau:
E,, mat den, than xam nang
E: mau den solid toan than
e,, : Vet ndu d&m xen 1an hai mau den va vang.
e: mat, mii mau den, than khdng cé mau den.

Locut S ( spotting): xac dinh cac ddm trang hién dién:
S: khéng dém
s; : nhiéu d6m trang nho
s, : nhiéu khoang dém kich thuéc da dang
sw hau nhw mau trang

Cac loai chd khac nhau cé KG biéu hién cac locut khac nhau
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cac giong cho Labrador:

KG As As SS, alen B va E bién thién: B-E- mau den, bbE- mau nau, B-ee, eebb
mau vang

khéng thé xuat hién ché dém do SS
giong cho beagle: hdu hét & dang thuan chldng a® a® BBsPsP : mau den, dau va chéan
ma tro, xuat hién dém trang.

m Common genotypes in different breeds of dogs

Breed Usual Homozygous Genes Other Genes Present Within the Breed
Basset hound BB EE a',a" S s ¢
Beagle a°a* BB sFsF Ee
English bulldog BB A g gt EME € 5§ 5F 5"
Chihuahua A a'. o' at Bb E™E e e S s 5"
Collie BB EE @, a s, 5"
Dalmatian ASA® EE 5% B b
Doberman atat EE 55 E b
German shepherd BB 55 at.a,a,a" ™ Ee
Golden retriever AsA® BB 55 E e
Greyhound BB As a¥ E e g K s sv g
Irish setter BB ee 55 A d
Labrador retriever APA® 55 Bb Ee
Poodle S5 A.ad Bb Ee
Rottweiler a‘a* BB EE 55
St. Bernard a‘a* BB E" E s s g%
CLuDIOnGThanCong com biins b comptilie certiicot
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IV. Su di truyén va biéu hién gen phu thudc vao
gidi tinh
Nhi¥ng tinh trang biéu hién or gi&i han phu thudc vao gidi
tinh

Nhi¥ng tinh trang chiu anh huwdng b&i gidi tinh:

-DO geN NAM ==mmmnmmmmmmmmmm oo , i trUYN —-mmmmmmmeee e :
-Su biéu hién khac nhau gitra duc va cai:
-Tinh trang ----------===mmmmm e => biéu hién nhiéu hon & 1 gidi

-Vi du: & dé alen B® : c6 rau thi trdi & con dwc nhung lan & con cai

Genotype Males Females
B'RB' beardless beardless
B'B" bearded beardless
B'RP bearded bearded

- Néu lai dé dwc c6 rau thuin ching x dé cai khéng rau thuan
chiing => d&i con F1 va F2 sé nhu thé nao? néu lam phép lai
nguoc lai doi con sé nhw thé nao?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tinh trang chi anh huong ¢ 1 gioi

- Vi du tinh trang I6ng dudi & ga, biéu hién & ga tréng, khéng biéu hién
& ga mai

(@) (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.]

Male Female o, o L
Genotype phenotype phenotype Phép lai ga trong c6 16ng dudi va
HH hen feathering  hen feathering ga_ mal !(hongllo,ngndl:lgl C[“o con
. . lai F1 va F2 cé ty lé kiéu hinh nhw
Hh hen feathering  hen feathering a s
, , thé nao?
hh cock feathering  hen feathering

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du 2: day thi s&m chi biéu hién & nam:

P: day thi sém & nam ( truwdc 4 tubi)- khéng anh huwdng dén tinh hiru thuy,
chirc ndng sinh san binh thudong, KH [un do xwong khdng phat trién> p binh thuwong

& nit: P, p déu cho kiéu hinh binh thuong
Tinh trang hiém => Nam thuong & dang di hop t&r Pp x Nt khdng mang gen bénh pp =>
con % con trai biéu hién bénh.

Néu nguei chéng cé kiéu gen di hop, ngudi vo déng 13n thi ki€u hinh d&i con nhw
thé nao?

Phép lai nghich vé&i phép lai trén cho két qua d&i con nhw thé nao?

(b)
{f‘} | P generation
| P generation

Mormal MNormal
Precocious Normal puberty J puberty ¢
puberty & puberty Q PP X Pp
Pp X PP L—jj FLJ
{ l { 1 P (P) Gametes (P) )]
@) (p) Gametes (p) ® L L J )
L L J J _ Fertilization |
Fertilization ) Half of the sonsand |
_ ' Half of the sons and i | Fy generation fone of thE.daL_Jgh:EFS |
('F, generation none of the daughters |  have precocious puberty. |
have precocious puberty. d Q
6 Q I Pp precocious puberty 15 Pp normal puberty
I5Pp precocious puberty 12 Pp normal puberty Yopp normal puberty opp normal puberty
1 - .
Ll T e I TR | Conclusion: Both males and females can transmit A

CuuDuoRgTRanCong corm : this sex-limited trait, butibis-expressed only in males.
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Di truyén ngoai té bao chat

-Mdt s6 bao quan: luc lap, ti thé chira ADN:

-Genom ADN ty thé cdia ngudi: 15.000cdp Nu, --------------=-=-—--- = > kich thuwdce

nho ( so véd 3 ty Nu, ma hda 20.000=> 25.000 gen & trong nhan), tuy nhién ching

la nhitng -----------======= =
-Hop t&: di truyén gen trong nhan tir bd va me, nhuwng gen ngoai nhan duoc di truyén
--------------------------------------- (trir 1 s6 loai, gen ngoai té bao chat di truyén tir bo, or
tir ca hai)

-Gen biéu hién & -----------------—-——- idi

-Gen chi dUQC truyén =-------m--mememm e

-Phép lai thuan nghich ------------- - -

-Bi€u hién ki€u hinh da dang gilta --------------=---==-=eme e :

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


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

Suw da dang di truyén trén cay hoa phan

N&m 1909- coren nghién cttu trén ciy hoa phan => sy da dang d6m trdng & 13 trén
cay hoa phan.

Dot bién gen quy dinh sic t6 trén luc lap => tao luc lap mat sac té.
Tai sao cay cai 1da dom cé6 thé cho ba két qua, xanh, d6m, trang.
Tai sao cdi |13 trang chi cho mét két qua 14 trang?

-Néu lay hat F1 cta cai Ia dém thu phan cho hat tir ciy F1 cha cdi 14 xanh thi két
qua doi con nhuv thé nao?

-0 nguwdri c6 nhirng bénh nao lién quan dén di truyén ngoai nhan?

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

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

Cross flowers from
white, green, and
variegated plants
in all combinations.

Pollen plant ()

M

1

Seed plant (Q) | White

i =
\ N

White White

Green

X N\

- \\_ vi’ A=

7 —
White

CuuDuongThanCong.com

™

/Pollen 1\ Pollen v\ Pollen v\
} W )

\
e

Variegated

&

Green Green Green Green
" \\ N ) \s \:' ;\‘\_:{,
— _>$ = 1\"."3;; e
i LA X o
/\c % ,,*f{;;\ v :\
ite White White
Variegated Green Green Green
24
= % -
~ ~ S
Variegated Variegated Variegated
\__ e} eg g Hy
Conclusion: The phenotype of the progeny is determined by

the phenotype of the branch from which the seed originated,
not from the branch on which the pollen originated. Stem and
leaf color exhibits cytoplasmic inheritance.

e

https://fb.com/tailieudientucntt
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Bénh trén ti thé

& ngudi: dot bién gen- m3 hda thanh phan -------——-——-——————-

thiét dé tao ATP- trong hé thong -----------------=-mmmmmem - .
Bénh LHON: chét t& bao mat — mu 20-24 tudi

—=> ¢An

tinh trang truyén -------------mem e , biéu

hién bién bién thién

anh huéng vat liéu di truyén cia me

Kiéu hinh clla con --—---—————-memmee - clia me.
Gen dugc di truyén tlr --------------m-mmmmmmemee-

do hop chat -------—---—-—em - O trirng

=> tac dong vao giai doan ----------=———==——meemm -
KH clia con- c6 thé khac KH cdia me
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Dextral a right-handed coil, results frc ( F; generation . )

an autosomal allele (%) that is domina 5|n|5tra| AII the Fy are heterozygous
P generation {5*5? because the genotype
6 9 of the mother determines the
Dextral Slnlstral phengtype of the offspring,
..over an alle aII the Fy have a sinistral shell.
for sinistral (s] '
which encode
+u' u- | a left-handed '
5's 55 i l
| o ] I
Gametes (5%) ® L Jj
{ J Self-fertilization
Fertilization \ J
A -

~ 1 -

) S— 4
F, generation
Dextral Dextral Dextral

) )

. - o

Iy s'st 155%s Iy ss

»

Conclusion: Because the mother of the F; progeny |
has genotype s7s, all the F, snails are dextral.

Vi du chiéu xoan cla 6c sénS* xoan phai, s: xdan trai
Con duc doi P dong gbp gi cho doi con F1 va dong gop gi
cho doi con F2.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hién twong gen in vét

Hién twong gen invet la gi?

-Theo menden: tinh trang khéng phu thudc vao gen c6 nguén
goc tir bo hay me => lai thudn nghich --------------—---eeeee - .

-Theo di truyén lién két gidi tinh or di truyén ngoai nhan: con
duc va Cai ----------mmmmmmem e vat chat di truyén => con =>
phép lai thuan va lai nghich ------------------ - :

-M6t so truong hop, con cdi va con duc phan b ----------———-——---
-di truyén cho con, gen cta bé va me cé anh hwdng --------—--—----
-, mOt s6 gen biéu hién phu thudc —--------—-—-—-eeeee - tl bd
hay tir me=> hién twong su biéu hién gen — phu thudc vao ------
----------------------- di truyén nhan tu b6 hay me = goi la gen in

ongThanCong.com https://fb.com/tailieudientucntt
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Vi du: 0 chudt va & nguoi:

gen Igf2- m3 hda nhan to6 tang trudong--------------------—---
con nhan 1 alen Igf2 tir bd va 1 1gf2 tir ----------------
alen tir b&: biéu hién ----—-—-—-ememeee- => thic day
PhOi —--mmmmmmmmeeee e , Néu alen nay bién mat => nhau thai nhd,

con phat trién yéu.
alen tlf me: ———————mmem

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bénh Prader — willi va hdi chirng Angleman & nguoi:
héi chirng Prader- Willi: dau, chan nho, lUn, --------------meemereeeeeee -
do mat mét doan nhd trén NST s6 15, NST mang dét bién méat
doan nay thwong dyoc di truy@n ------------=-mmmmmme oo
hdi chirng Angleman: hay cu®i- do su di chuyén clia co mat khong
duoc diéu Khién, -------=--meemememeeme e

do mat doan NST 15, nhwng NST ndy dUQC —-——----mmmmemmmmemmmeee
& dong vat cé vu: phat hién ------------------—- lién quan dén qua trinh --------—-—-—-
& thye vat: phat hién nhié gen in vét lién quan dén sy phat trién cla ---------------

Co ché gen invet : chwa ré

hién tuvgng methyl héa DNA => -------—-m oo
=>co tham gia.

0 dong vat co vu:

hién tvgng methyl héa duvoc -------------------—-- oo e -
té bao, nhung tai thanh I3p trong qua trinh ----------—---—- e -
trirng, tinh trung trai qua qua trinh methyl

hda khac nhau => alleles ------------------- - té bao con.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hién twong gen in vét va mau thuan di truyén

do co su khac biét vé ap luc tién hda------------—-----mememe -
Theo quan niém tién hda: allenes nao ma lam tang kich thudc cda con la alen -----

alen cla con duc, thuc day phoi thai phat trién ------—--—--—--———-

alen cla cdi igf2- |am phdi phat trién --------------——-- (do day la
dac diém thich -------------ee - nguy co tlr vong do sinh con qua to)
=>han ché -

Uy, gen t me --------------mmmmmem oo :

So sanh hién twong di truyén chiu anh hwéng b&i gidi tinh

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hién twong epigenetic la gi? Nhirng bién doi trong
cautrac NST anh hwéng nhu thé nao dén biéu hién

gen. , ,
Gen in vét la mot dang cua------------------------ .
Hau hét tinh trang duwgc ma hda bdi t-------------------—emee -
---m3 di truyén.
Mot s6 tinh trang khac duoc --------------— e =>
anh huwdng [én ——————————mmomeeee - , hhitng thay d6i nay thudng

on dinh, -=-=-m-m-m - té bao nay sang té bao khac.

Vi du trong hién tuong gen in vét: gen dwgc truyén tlr trirng hay tinh trung — sé xac
dinh methyl hda xay ra khac nhau:

sy methyl hoa DNA xay ra khi DNA nhan doi, ------------======mmmmmmmm e
--guyén phan.

sy methyl hda €6 thé —------—----m e duoc truyén
qua giao tu:

=> hoat déng
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Nhitng thay doi ----------------------- => anh hwdng dén sy biéu hién cuta tinh trang goi
la epigenetic.
vi du: bat hoat mot NST X & dong vat cé vu: hién tuong epigenetic.

Vi du 2: quan thé ong:
ong chua, ong tho la nhirng con ong cai, ----------=-====m=mmmmmmm oo
ong chua: I&n, budng trirng phat trién, ---------------memmmmmmmmmeeeo

ong tho : nho, budng trirng khong phat trién-------------—-----—e——-
khac nhau vé hinh thai, sinh ly, tdp tinh => nhung ching giéng nhau -----------
------------------ , hhung chung dwoc nudi dudng ------------------mmmmmmm -
mot s6 au trung cdi duoc cho an chat dac biét ----------------m-—-- =>
phat trién thanh ong chia
cac 4u trung cai khac: an thirc 4n théng thudng => phat trién
thanh ong tho.
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=> Thirc n khac nhau => dnh hwdng dén sy biéu hién gen khac nhau, lam
thé& nao sita ong chua lai anh huwdng 1én biéu hién gen thi chwa duwoc xac
dinh, mot s6 cho rang nd 1am thay déi epigenetic

-S{ta ong chua => trc ché biéu hién gen Dnm3- -----------------—--

-DO d6 DNA ---------m-mmmmmem e => nhiéu gen binh thuong
bi - 0 ong tho, sé dugc hoat dong=> phat
trién thanh nhitng dac diém ----------—---——--oe e :

Lam thi nghiém nao dé chirng minh diéu nay?

Néu tiém vao au trung ong mot ----------------- => oo Sy
biéu hién cia Dnmt3 => lvgng -------------------—-- thap hon => phat

trién thanh ong ------------------—---—-- .
=> S{ra ong chia=> anh hudng epigenetic => di truyén qua phan bao
=> bién d6i con duong phat trién => tao ong chua.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Anticipation biéu hién tinh trang manh hon or
s&@m ho'n qua cac thé hé

Bénh loan dudng co, do alen tréi quy dinh:
ngudi dau tién mac bénh trong dong ho: & tudi trung nién
cang thé hé sau : bénh biéu hién -----------———--

Nguyén nhan:

gen dot bién gy loan dudng co — ndm & ——------—---m--memme-m—- => gia
tang kich thwdc gen qua céc thé hé

tudi clia bénh va mirc d0 bénh => —-momemm

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Sw biéu hién cua gen chiu dnh huwéng ciia méi truwdng

MOoi KG, trong mdi trudng nhat dinh => quy dinh 1 KH d3c trung
KG quy dinh mirc dd bién thién kiéu hinh, KH thuc t& phu thudc vao moi
trwedng nhat dinh

=> 1KG ¢ thé tao --—--—----—--memememo nhiéu méi trwong
Vidu:

rudi gidm: dong hop dot bién canh xoan => giam kich thuéc
canh & nhiét d6 dwéi 290 .

canh dai: nhiét dé 31

anh hué'ng cia moi triro'ng l1én KH

vi du tho hymalaya

bénh pheninketo niéu

hién twong phenocopy la gi?:
moi trwong tao KH gidng v&i -----------—--- quy dinh
vi du rudi giam: dot bien gen => giam s6 lvong mat,
nhung néu nudi u trung ------------------- => giam sd lwgng mat.
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Sw di truyén ctia nhirng tinh trang lién tuc

-Nhirng tinh trang lién tuc: tinh trang can, do dém ( chiéu cao)
-Bi€u hién thanh nhiéu kiéu hinh.

-DO ---------mmmmm - quy dinh => cé nhiéu KG trong quan thé 3" KG => moi KG quy
dinh 1 KH => tao nhiéu KH.

-Phu thuéc -------------------- oo -

-Su di truyén clia moi gen => --—----mmmmmmmm e clla menden

Hién twong gen da hiéu?
mot gen anh hudng 1én —-—-—-—-—-—-—-mmmeeeee -
vi du bénh pheninketoniéu : than kinh, mat xanh, da sang
alen gy chét va quy dinh mau vang

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Mot s6 cau hoi
Cau 1: lai chubt I16ng vang, dai v&i nhau => két qua doi con thu duoc.

_ . a. Giai thich két qua thi nhgiém
/2 }’E']]D‘r*-’; E-tfﬂlght b. Can thuc hién mét s6 phép lai nao dé chirng
; minh két qua chinh xac.
/s yellow, fuzzy
/y gray, straight
'f.,, gray, fuzzy
Cau 2: tinh thdm khoéng hoan toan la gi? Nguyén nhan gay ra hién twgng nay
Cau 3: nghién ctru di truyén mau 16ng chudt, lai hai chudt vang => két qua thu duoc
theo cldenot cho rang ty 1é 3 vang : 1 xam.
Két qua thi nghiém duwoc chi trong bang:

a. Xac dinh gia tri chi- binh

Progeny Resulting from Crosses of Yellow = Yellow Mice

| Yellow Non-yellow Total 3:1 cla theo nhan dinh cla
Investigators progeny progeny progeny ) o, )
Cuénot 263 100 363 cuenot, co dirng hay khong?
Castle and Little 800 435 1235 b. Xac dinh gia tri chi-binh phuong
Both combined 1063 535 1598 trong thi nghiém cua caste va

téng hop hai nhém déi twong

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cau 4: dién cot a cho khdp véi cot b

— phenocopy

— pleiotrophy

_ polygenic trait
____ penetrance

— sex-limited trait
— genetic maternal eff
—__ genomic imprinting
— sex-influenced trait
anticipation

d.

h.

Phan trdm ca thé mang KG — biéu hién KH mong muén
Tinh trang do alen trdi, dé biéu hién hon & mot gidi
Tinh trang do gen trén NST thuwong ma chi biéu hién &
1 gioi

Tinh trang duoc xac dinh b&i moi trwong giong vai KH
do KG xac dinh

Tinh trang dwoc xac dinh bdi gen & nhiéu locut

Sy biéu hién cuda tinh trang phu thudc vao gidi tinh cla
cha me truyén gen cho con

Tinh trang biéu hién sém hon or nghiém trong hon
qua cac thé hé

Mot gen anh hwdng [én nhiéu KH

KG clia me anh hwang 1én KH cua con.

Cau 5: ngudi ta tién hanh lai ngwa véi nhiéu mau sac khac nhau, cho két qua sau, hiy giai
thich két qua clia phép lai, viét KG cla tirng phép lai

CuuDuongThanCong.com

Cross Offspring
palomino x palomino 13 palomino, 6 chestnut,
5 cremello
chestnut x chestnut 16 chestnut
cremello » cremello 13 cremello
palomino x chestnut 8 palomino, 9 chestnut
palomino x cremello 11 palomino, 11 cremello

chestnut » cremello 23 palomino

https://fb.com/tailieudientucntt
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Cau 6: thuy tai dai |a tinh trang trdi c6 do thdm 30%, mot nguoi di hop tlr thuy tai dai két hon
véi ngudi binh thwong, xac sudt ngudi con dau long cé tai dai la bao nhiéu?

Cau 7: dj tdt & chan — do bat thuong bd xwong — ty |é 1/1000 tré sinh ra. Bénh do nhén
to di truyén va do yéu t6 khong di truyén xac dinh. Nghién cru gia dinh- ngudi ta xac
dinh tat do alen tréi quy dinh, nhung cé tinh thdm khéng hoan toan. C&r 11 nguwdi trong
gia dinh mang gen bénh thi cé 8 ngudi biéu hién bénh, dd thdm cda tinh trang la bao
nhiéu.

Cau 7: lai chudt lang- d6m trang x chudt khéng d8m => % con dém: % khong dém.
Chudt dém x chuét dé6m => 2/3 con dém : 1/3 khéng dém.
Hay giai thich két qua
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Cau 8:

19. In the pearl-millet plant, color is determined by thre
alleles at a single locus: Rp] (red), Rpl (purple), and
(green). Red is dominant over purple and green, anc
purple is dominant over green (Rp' > Rp* > rp). Gi
expected phenotypes and ratios of offspring produc

the following crosses.

=]

Rp*irp = rplrp

n Bnp &

Cau 10

Rp'IRp® = Rp'irp
Rp'irp x Rp*irp
Rp'IRp* x Rp'/Rp*

rpirp x Rp'(Rp®

*24. A woman has blood-type A M. She has a child with blood-
type AB MN. Which of the following blood types could not
be that of the child’s father? Explain your reasoning.

George 8] N
Tom AB MN
Bill B MN
Claude A N

Henry AB M

CuuDuongThanCong.com

Cau 9: hdy giai thich két qua phép lai
sau, viét KG cua tirng phép lai

21. Turkeys have black, bronze, or black-bronze plumage.
Examine the results of the following crosses:

Parents

Cross 1: black and bronze
Cross 2: black and black

Cross 3: black-bronze
and black-bronze

Cross 4: black and bronze

Cross 5: bronze
and black-bronze

Cross 6: bronze and bronze

Offspring
all black
*/, black, '/, bronze

all black-bronze

l,fz black, l,"'a bronze,
'/, black-bronze

'/, bronze, '/, black-bronze

3',.’,, bronze, ]fd black-bronze
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Cau 11: & du du: cay 1a xé x cay 14 binh thuwdong => tat ca F1 1& xé => F2: 249cay |4 xé: 16 14 binh
thuwong => bién luan viét so do lai,

Cau 12: & bap: lai cdy bap ndy mam xanh véi nhau doi con thu duoc: 3583 cdy nay mam
xanh: 853 cay ndy mam trang: 260 cdy nay mam vang. Hay giai thich, viét KG va so db lai.
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ciu 15: bénh day thi trudc tudi do alen trdi - nam trén NST thudng quy dinh, chi biéu
hién & gidi duc. Bill bi bénh, anh trai binh thuong, chi gai binh thwong, me va cha bill
binh thuong, hai ngudi ciu bi bénh. tat ca 6ng ba ndi ngoai cta Bill binh thuwong. xac dinh
KG cua tat ca nhirng ngudi trong gia dinh, biét day la bénh hiém gap.

cau 16: mot loai dé, tinh trang cé rau la alen tréi @ con duc, nhung [an & con cai. lai
con cai c6 rau x con duc khong rdu => thu con F1, cho F2 tap giao hdy duw ddan ty |é
KH va KG & doi con F2, viét so d0 lai.

N
Cau 17' l.n'lln_ll.-'ln_ll LINPLL SFL LIN% 1 ] Do Bl F¥ LRL DEGL W% LINPL AL

36. In goats, a beard is produced by an autosomal allele that is
dominant in males and recessive in females. We'll use the
symbol B for the beard allele and B* for the beardless
allele. Another independently assorting autosomal allele
that produces a black coat (W) is dominant over the allele
for white coat (w). Give the phenotypes and their expected
proportions for the following crosses.

B'B" Ww male x B'B" Ww female

B'B" Ww male x B'B" ww female

B'B" Ww male x B"B" Ww female

B*B" Ww male x B"B" ww female

n ¥ P

R
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cau 20: nghién ctru sy da dang d6m & mot loai bo xit cd 4 mau: dé, den, trang, mau tro, do
4 alen quy dinh. mau sic |a tinh trang chju gidi han bai gidi tinh, con duc déu cé ma tro,
con cai m&i cé mau sac. hay xac dinh KG trong phép lai sau:

four alleles (R, R®, R, and r) at a single locus determine
color. The alleles exhibit a dominance hierarchy, with red
(R) dominant over all other alleles, black (R") dominant
over white (R™) and tan (r), white dominant over tan, anc
tan recessive to all others (R > R® > EY = r). The
following genotypes encode each of the colors:

RR, RR®, RR*, Rr red

Parents Progeny

a. tan @ xtan & 78 reds 9, 70 white ¢,
184 tan d

b. black 9 x tan & 151 red ¢, 49 black ¢,
61 tan 7,249 tan &

c. white ¥ % tan d 32red 9,31 tan &

d. black 9 x tan & 3586 black 9,1282 tan 9,
Rth, RhR'n" th. b].EI.Ck 4791 tan 5
RYR™ R white e. white ¢ % tan J 594 white ¢, 189 tan 7, 862 tan &
’ f. black 9 x tan & 88 black 2,88 tan 2,186 tan &
rr tan ‘
g. tan ¢ x tan J 47 white ¢, 51 tan ¢, 100 tan J
h. red ¢ % tan & 1932 red 9,592 tan ¢, 2587 tan &
i. white ¢ x tan & 13red 9,6 white ¢,5tan ¢,
19 tan d
j. red ¢ x tan 190 red 2, 196 black ¢, 311 tan &

k. black 9 x tan & 1412 black ¢, 502 white ¢,
1766 tan &
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ciu 21: chiéu xoan vo 6c la tinh trang chiu anh hud KG cla me. xoan phai la alen troi
hon xoan trai xét con 6c tén Martha, xoan trai cé kha nang ty sinh san, nhirng Két
ludn nao dudi day la dung, két ludn nao sai. tai sao

a. Martha's genotype must be ss.
b. Martha's genotype cannot be 5757,

c. All the offspring produced by Martha must be sinistral.

=

. At least some of the offspring produced by Martha must be
sinistral.

e. Martha's mother must have been sinistral.

f. All of Martha’s brothers must be sinistral.

cau 22:bénh 16 ti€u dong thap, chi xay ra & nam, két qua do alen tréi nam trén NST
thuong quy dinh. mét ngudi phu nit mang gen nay nhung khong biéu hién bénh, hay
giai thich bénh nay thudc quy luat di truyén nao sau day, giai thich.

this birth defect an example of (a) an X-linked trait, (b) a
Y-linked trait, (c) a sex-limited trait, (d) a sex-influenced

trait, or (e) genetic maternal effect? Explain your answer.
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ciu 23: @ mot loai ddng vat. 2 cdp alen nam trén NST thudng twong tac vai nhau quy
dinh tinh trang dudi. T: c6 dudi, t tinh trang khéng dudi, S- dudi cong, s dudi thang. lai
gitra hai P dudi cong. khac nhau : 1/2 dudi cong, 1/4 dudi thang, 1/4 khong dudi. giai

thich k&t qua va viét so do lai. giadi thich bang cach nao thu dwoc con ty 1& 2:1:1
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Cau 25: két qua nao sau day la vi du cta hién twong phenocopy giai thich

d.

Bé&nh pheninketoniéu do dot bién I3n nam trén NST thwdng nguyén nhan da sang va
thi€u nang tri tué

Chiéu cao cla nguoi do nhiéu gen trén cac locut khac nhau quy dinh

Cay than thap va dom |4 & ca chua la do 2 gen khac nhau nhung lién két vai nhau
quy dinh

Canh ngén cla rudi gidm do alen dot bién I3n quy dinh. Tinh trang nay ciing dugc
biéu hién khi nhiét d6 mdi truong ting cao

Tri théng minh & nguoi phu thudc vao gen va vao moi trwong
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C4u 26: tai dai & chd do alen tréi nam trén NST thudng quy dinh, cho giao phdi hai ché
=> con thu dugc 75% tai dai. Nhirng con tai dai nay cé 1/3 dugc biét la hién tuwong
phenocopies. Xac dinh KG cua hai con ché P.

Cau 27:gia st ban dang nghién ctru chudt tai mét phong thi nghiém, mot ngay ban phat
hién ra chudt tai xoan. Bang phuong phap lai ngudi ta xac dinh tinh trang do di truyén quy
dinh. Tinh trang xuat hién & ca dyc va cai. Lai dwc tai xoan x cai binh thwdng => cho két
qua khac vai phép lai nguoc lai. Lam thé nao xac dinh tinh trang thudc hién twong di
truyén nao? di truyén lién két gidi tinh, gen chiu anh hudng ctag gidi tinh, anh hudng
theo vat liéu di truyén cdia me, di truyén ngoai té bao chat, gen invét. Ching ta can xay
dung nhitng phép lai nao, két qua phdng ddang giira cac phép lai do.
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