Bai 6: phan tich pha hé, &ng dung

I. HOi chirng Hutchinson — giford la gi




Tré 6 tudi — c6 dac diém cla nguoi 80 tudi: hdi chirng hutchinson
( HGPs):

ma&i sinh khde manh, sau 2 tubi biéu hién gia hda : ngirng
sinh trudng, rung tdc, da nhan, tim => thuwong chét trudce tudi 13.

duoc phat hién do dot bi€n gen trdi nam trén NST thudng
qguy dinh

gen dot bién LAMIN A — nam trén NST s6 1=> tao ra

protein lamin A ngan hon va bién d6i ciu tric so vdi binh thuong
=> phda hdy mang nhan => anh hudng dén tudi tho

ciu tric mang nhan : cé thé lién quan dén tubi tho



Il. Nhirng diém khac biét vé nghién ciru di truyén ngueri so vé&i sinh vat khac la gi?

-Biét nhiéu vé hinh thai, sinh ly, sinh hda & nguoi. Nguwoi cd
thdi quen nghi chép gia pha.
-Biét r6 co ché gay ra mot sO bénh di truyén & nguoi.
-Khé khan: khéng thé diéu khién két hén, gdy dét bién
-Thoi gian mot thé hé dai ( khdang 20 nam)
-Kich thudc gia dinh nhd => khéng thé quan sat ty [é mong
muon
-Phat trién nhiéu k{ thuit nghién ctru di truyén



I1l. Nghién ctru pha hé

1. Nhirng ky hiéu trong so’ d6 pha hé trinh bay nhirng ki hiéu trén?.
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2. Phan tich pha hé

a. Tinh trang 13n nam trén NST thwong

O



a. Tinh trang 13n nam trén NST thuong cé nhirng diém dic biét nao? dic di€ém nao quan trong nhat?

+ Ty 18 cAn bang & hai gidi ( trir khi d6 thdm khac nhau gitra hai gidi)

+ Chi xuat hién khi nhan hai alen tir P, moi alen tir b or me

+ Néu la tinh trang hiém: P thuong di hop, khong bénh, ngudi ngoai pha hé
thuong la dong hop => thwong khéng sinh con bénh

+ bénh thuwong xuat hién khi nguoi trong cung pha hé két hon.
+ Biéu hién khong lién tuc qua cac thé hé, hiém khi hai P bénh => tit ca cac
con bénh.
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Vi du: bénh Tay- sach: khde lic mdi sinh => 6 thang tudi thi yéu 6t, mu, diéc =>
chét sau 2,3 tudi.

nguyén nhan: tich lGy lipid Gm2 ganglioside trong nao => (binh thuong
lipid nay bi bé gdy bdi enzym hexosaminidase), tré bénh thi€u enzym. => nong
dd cao thuong anh hudng té bao than kinh.

nguwdi di hop, cd 1 alen binh thuwdng nhung van tao dd enzym cho KH
giong ngudi binh thuong.

b. Tinh trang trdi nam trén NST thudng



-Vi du bénh hypercholesterolemia do ddt bién gen quy dinh enzym gi
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Xuat hién can bang & hai gidi, ca hai
gidi cd kha nang chuyén gen cho doi
con
-Xuat hién lién tuc qua cac thé hé
-Ngoai trir: tinh tham bi giam, or dot bién mdai.
-Néu la tinh trang hiém => hau hét nguwoi bénh la di hgp ti
-Nguoi khéng bi bénh => tat ca con chau binh thuong



-Vi du bénh hypercholesterolemia do dot bién gen quy
dinh enzym gi?, nguwoi di hop cé binh thwong hay bénh.

-Binh thuwong low density lipoprotein (LDL) => dwogc gan
vao thu thé => van chuyén qua mang vao té bao chat,
duwoc bé gy => hiru dung cho té bao

-Nguoi bénh: thiéu gen — ma hda chat nhan LDL — gen
troi ( thé di hop cling thiéu chat nhan) => tang lvgng LDL
trong mau =>tac dong |[én ddng mach vanh, bénh tim.
-Nguwoi dong hop troi- hiem gap => thwong bi tim khi 2
tudi, chét trudc tudi 20
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Tinh trang 13n nam trén NST X

Xuat hién @ nam nhiéu hon N{¥ - nam chi can 1 alen |3n biéu hién
Nam bénh — thuvong duoc sinh ra tr me di hop t&r mang gen bénh
Biéu hién khong lién tuc ( me - mang gen => trai bénh => gai mang gen
bénh
Khéng truyén bénh tlr cha sang con trai, me bi bénh => tat ca con trai déu
bi bénh
Vi du: hemophilia A: gen dot bién => khdng tao protein WIII- tham gia vao
qua trinh déng mau,

gen dot bién- trén canh dai NST X,

khi bi thwong mau chay lién tuc => thwong bi khép, gay xuong.
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Tinh trang trdi nam trén NST X:

-Biéu hién & ngu i nit nhiéu hon nam

-Bénh biéu hién lién tuc qua cac thé hé ( trir khi d6t bién mdi or d6 tham

giam)

-Cha bénh => tat ca con gai bénh, con trai khong bénh ( khac vdi gen troi NST

thwong- con trai di truyén bénh tir cha)

-Me bénh=> truyén % con trai bénh, ¥ con gai bénh

-Vi du bénh hypophosphatenia
-Bénh codi xwong, dé gay xuwong, dau khdp, chan vong kiéng, ting trudng
cham => khéng chira duoc bang vitamin D
-Nguyén nhan: khéng thé van chuyén phosphate trong té bao than =>
tang mot lwong urine => phosphate thap trong mau, giam lvong khdang
trong mau.
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Tinh trang nam trén NSTY:

l"r"—linkecl traits appear only im males.
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L1 RSl Pedigree characteristics of

autosomal recessive, autosomal
dominant, X-linked recessive,
X-linked dominant,

and Y-linked traits

Autosomal recessive trait
1. Usually appears in both sexes with equal frequency.
2. Tends to skip generations.

3. Affected offspring are usually born to unaffected
parents.

4. When both parents are heterozygous, approximately
one-fourth of the offspring will be affected.

5. Appears more freguently among the children of
consanguine marriages.

Autosomal dominant trait

1. Usually appears in both sexes with egqual frequency.
2. Both sexes transmit the trait to their offspring.

3. Does not skip generations.
4.

Affected offsprimg must have an affected parent unless
they possess a new mutation.

5. When one parent is affected (heterozygous) and the
other parent is unaffected, approximately half of the
offspring will be affected.

&, Unaffected parents do not transmit the trait.

W livsleruel wevremurcisees Fewit

HMH-linked recessive trait

1.
2

3.

4.
5.

Llsually more males than females are affected.

Affected sons are usually born to unaffected mothers;
thius, the trait skips generations.

Approximately half of a carrier (heterozyvgous) mother's
=ons are affected.

Mever passed from father to son.
All daughters of affected fathers are carriers.

M-linked dominant trait

1.

2.

Both males and females are usually affected; often more
females than males are affected.

Does not skip generations. Affected sons must have an
affected mother; affected daughters must have either
an affected mother or an affected father.

Affected fathers will pass the trait on to all their
daughters.

Affected mothers (if heterozygous) will pass the trait on
to half of their sons and half of their daughters.

Y-linked trait

1.

COnly males are affected.

2. Passed from father to all sons.
3. Does not skip generations.

Dich nhirng thdng tin vé sw khac biét giita cdc dac diém di truyén clia

bénh.
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4. Nghién ctru tré déng sinh- con nudi
(a)




Phan loai déng sinh

ddng sinh cung trirng

dong sinh khac tring
Hé sb tuwong dong & tré dong sinh:

hai nguoi dong sinh cé chung 1 tinh trang = twong dong

mot nguoi — mang bénh, mot nguoi khéng bénh => khong twong
dong

% s6 ngudi twong dong- vé mot tinh trang nao dd => hang sé tuong
dong.

nguwoi déng sinh cung trirng cd hstd cao hon nguoi déong sinh

khac tring.



Hé s6 twong dong & tré dong sinh:

% sO nguwoi twong dong- vé mot tinh trang nao do6 .

1000 cap dong sinh => ¢ 500 cap anh va em déu nghién ca phé, 500
cap con lai mot nguoi nghién => hé s twong déng =-------------------

nguwoi dong sinh cung trirng cé hstd cao hon nguoi dong sinh khac
trirng. Do share chung nhiéu gen hon

)
(a)




vi du: chirng déng kinh: hsddng sinh cung trirng 59%, hstdéng khac
trirng 19% => bénh do gen quy dinh — chu yéu.

(a) D)

chi dwa vao hé sé twong déng & dsct ( khéng xac dinh duwoc ddc diém di truyén) => do share chung gen va share
chung moi trwong., phai dua vao hé s6 twong dong cua tré dsktrirng => mai xac dinh chinh xac ( share chung moi
trwang, nhung chi share 50% gen).

dua vao hstd chi mang tinh chat twong déi- khong luén ludn dung trong cac truong hop.



Nghién cru tré dong sinh tim hiéu bénh di truyén hen suyén

Do su co that duwdng tha, tiét nwdc nhay => giy ho, khd thd, kho khe.

moi truong: khai bui, hat phan, 6 nhiém khong khi, viém nhiém dudng
h6 hap, lanh,

Nhan té gen: lién quan dén hé thdng mién dich, mot s6 gen khac.
Nghién clru tré dong sinh- 4910 tré déng sinh 4 tudi

hstd & dsct : 65%, hstd & dskt: 37%

=> nhan td di truyén cé anh hudng dén hen suyén, tuy nhién nhan t& moi
trvong ciing tac dong Ién tinh trang nay.



Nghién clru con nuoi:
cha me nuodi- con nudi: 100% moi trvong + 0% gen
Cha me ruot — con cho nguoi khac nudi: 0% moi

trwong + 50% gen.
Tinh trang giobng cha me nudi — con nudi => -------

Moi truong hai gia dinh nhu nhau ? => két qua khong
chinh xac.



Tw van di truyén va sang loc trwdc sinh

Tw van di truyén

- nguwoi dang mang bénh di truyén

- cha me c6 con mang bénh di truyén

- cha me sinh con than kinh hoac trong gia dinh c6 nguoi bi

- ngudi lén tudi

- hén nhéan can huyét.

- hiém mudn

- phu ni* mang thai- thuong ti€p xtc vdi tdc nhan doc ( thubc,
chat hda hoc, virut)

- cha me mang gen bénh



chuyén gia tw van ( bac si di truyén y hoc, dwoc si, phong thi nghiém)
- lam nhi*ng test sinh hda, test DNA, phan tich NST, pha hé
=> xac dinh nguyén nhan gay bénh

-xay dung pha hé,tim xac suat truyén gen cho d&i sau => gilip tranh
nguy co sinh con bénh : sang loc trudc sinh, thu tinh nhan tao, nudi cay
ong nghiém.

- tw van gia dinh => dwa ra quyét dinh vé viéc cd sinh con hay khong
hodc st dung phwong phap di truyén.



nhirng phwong phéap dung dé sang loc di truyen

- Siéu am: xac dinh kich thwoc phdi, dac diém hinh thai, tim ra di
tat 6ng than kinh, or nhirng bat thwong vé xwong.

- Choc do dich 6i.
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6.15 Amniocentesis is a procedure for obtaining fetal cells
for genetic testing.




« Sinh thiét tua nhau thai:

. Kiém tra di truyén truc
tiep ma khong can

.

Giai doan Nhd quan sat sieu am, | Lay mot phan I&p ngodi mang dém cla
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6.16 Chorionic villus sampling (CVS) is another procedure 7 Pa Y
for obtaining fetal cells for genetic testing. K A LX X

Catheter Cells of
chorion




Kiém tra sang loc mau cla nguwdi me: do ndng
dd mét so chat trong mau me

. proteln a-fetoprotein: qua cao => nguy co con bi di tat
ong than kinh hodc mét s6 bénh khac. qua thap: co sy

bat thwdrng NST.

» Xac dinh hCG (human chorionic gonadotropin)
cao, PAPP-A (pregnancy-associated plasma
protein A) thap => co sw bat thwong NST.



Kiém tra DNA trong té bao phéi ( thu t&r mau me):



nhd phwong phap phan loai té bao => tach té bao phdi va té
bao clia me trong mau=> nudi cay té bao phdi => phan tich
NST, DNA, phan ter.

rong mau me: c6 DNA phoi ty do dung dé xac dinh dot
bién

kiém tra mau me: phat hién dao, hong cau liém, xo hda co
nang

Han ché: chi kiém tra dwoc DNA t cha, vi khdng thé tach
hoan toan DNA me khai té bao.




Chan doan di truyen trwéc khi cay phoi:

- Cam (rng hormon => kich thich rung tring.

« Tach trivng va nudi cay trong 6ng nghiém => thu tinh v&i tinh trung ( nhan
tao).

- Kiém tra di truyén phdi, cay phdi khde manh vao t& cung => sinh em bé
khong bi tat di truyén.

- sang loc so sinh: kiém tra tat di truyén em bé méi dwoc sinh

- Kiém tra tien hdi chirng: kiém tra di truyén nhirng ngwoi khoe
manh, c6 nguy co bj bénh di truyén ( do bénh biéu hién & giai doan
sau).

Vi du ung thw vd, huntington
« Nhirng bé&nh khéng chira dwoc=> gadp mot s6 van dé vé xa hoi, dao duic.



So sanh ADN ctia nguw&i va tinh tinh => chirng minh nhiéu gen chi c6 & nguwoi

-tinh tinh: ho hang gan giii nhat v&i nguwoi. Tai sao
chidng ta cé nhirng diém khac biét co ban vé hinh
thai, tap tinh, xa hoi, tri tué so voi tinh tinh?

Bang phuong phap lai ADN => ngudi va tinh tinh chi
khac nhau 1% genom.

Phuong phap lap trinh tw ADN => trong s6 1% genom
khac nhau => 3% khac nhau do hién twgng mat va
thém NU.



—Dot bién & 6 locut ( microcephalin 1=> 6): ndo giam kich thich nghiém

trong, khéng anh hwong dén ciu tridc n3o.
—=Chon loc tu nhién xay ra & nhirng alen nay => La nguyén nhan tién
hda lam tang kich thudc ndo o nguoi.

—Gen FOXP2: lién quan dén kha nang ngdn ngit,
—=Co su da dang trinh tu gitra nguoi, chuot, cac loai linh truong khac
=> cho thay c6 chon loc tuw nhién tac dong |én trinh tw cha gen nay
trong qua khr => gen nay tién hda & nguoi cach day khoang 200.000
nam.

—Gen HAR1: tién hda rat nhanh & nguwoi sau khi tach ra khoi tinh tinh
—>Gen biéu hién trong té bao n3o, quan trong trong phat trién vo nao
nguoi



Cau 1: két luan gi vé hé sb twong dong vé mot sé bénh ly gitra cac tré dong sinh sau.

Concordance (%)

Characteristic Monozygotic Dizygotic
a. ABO blood type 100 65
b. Diabetes 85 36
c. Coffee drinking 80 80
d. Smoking 75 42
e. Schizophrenia 53 16

Cau 2: nghién clru di truyén & ngudi rat khd khan. Hay giai thich vi sao chiing ta van xac dinh
duwoc nhiéu bénh di truyén & nguoi.



Ciu 3: anh A: mU mau — ba me anh ta cd méat binh thudng, ba ngoai anh bi mu mau, éng ba

con lai mat binh thwdng. Ba ngudi chj gai cla anh ta cd méat binh thudng. Ngudi chi ca - két

hon vdi anh B- binh thudng => sinh con trai mu mau va con gai binh thuwong.

a. V& pha hé trong gia dinh anh A

b. M6 td dic diém di truyén cla bénh, xac dinh KG cua tirng ngudi trong gia dinh

c. Né&u anh A két hén véi chj C mang gen bénh — mat binh thudng => tim xac suit sinh
chon trai dau long bj bénh

d. Neéu gia dinh anh B c6 thém 1 ngudi con khac => xac suat dira bé la trai bi bénh |13 bao
nhiéu.

Cau 4: nghién ctru sy di truyén cta chirng nhirc dau & hai gia dinh sau, dwa vao pha hé hay
xac dinh dadc diém di truyén cha bénh. Giai thich

Family 1 1 2




dent 13 bénh hiém gap & than => tai hap thu dich loc bi 16i => dau than. nghién ctru nhitng
ngudi mang dét bién trong gia dinh sau. hdy xac dinh ddc diém di truyén cta bénh, xac dinh
KG cla trng nguoi trong pha hé.

moét ngwdi dan 6ng - mang bénh ly di truyén két hon véi ngudi phu nit binh thuong =>
sinh ra 4 ngudi con ( c6 bénh or khéng cé bénh chwa biét). hdy xac dinh rd bao nhiéu dira
tré bi bénh va gidi tinh cta chiang trong cac truong hop sau.

a. Autosomal recessive trait

d. X-linked dominant trait

b. Autosomal dominant trait ~
) e. Y-linked trait

L ()
¢. X-linked recessive trait




néu day la b&nh hiém, hay xac dinh dac diém di truyén cha bénh trong cac pha hé saiu, giai
thich

cau: tinh trang sau chi biéu hién & ngudi nam trong gia dinh. tinh trang nay c6 phai do gen
nam trén Y quy dinh hay khdng? tai sao. néu khdng hay duwa ra mot giai thich hop Iy khac
trong trvong hop nay.



ciu: pha hé sau mé td héi chirng bénh hiém gap & ngudi lam thay déi hinh dang réng.
a. hay xac dinh dac diém di truyén cia bénh

b. néu 17 va Il 8 cé mét em bé khac => kha ndng em bé mang bénh |a bao nhiéu

c. néu 1112 va Il 7 két hén, kha nang sinh con bi bénh la bao nhiéu




cau: so do sau md ta bénh tdc nhiéu mau, hay gidi thich dac diém di truyén ctia bénh

s
cau : ectrodactyly la bénh hiém gap - khong c6 ngdn tay, ban tay bi xé thuy. mot s trwong
hop cho thay bénh do gen troi nam trén NST thudng quy dinh. nghién ctu 1 gia dinh A =>
cho pha hé sau. bénh c6 phai do gen trdi nam trén NST thirong hay khéng? hay dua ra mot
giai thich khac néu cé
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ciu: bénh thiéu rang |a mot bénh di truyén trong pha hé sau, hay xac dinh dac diém di
truyén ctia bénh, hai cap sinh doi trong gia dinh la cung trirng hay khac trirng. néu IV2 két
hon va&i nguoi binh thuong => kha nang sinh con thiéu rang la bao nhiéu. néu 1112 va Ill 7
két hon => kha nang sinh con bénh |a bao nhiéu
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cau: nghién clru hé s6 tuwong déng vé mot sé bénh di truyén & cac cap tré déng sinh cho
két qua sau. hdy xac dinh tinh trang nay phu thudc vao di truyén hay phu thudéc vao méi
trirong hay ca hai, hay giai thich

1. dau dau
2. mau mat
Concordance (%) 3. sOi

Characteristic Monozygotic Dizygotic 4. di tat chan
Migraine headaches 60 30 5 . h N 1
Eye color 100 40 . Cao huyet ap
Measles 90 90 6. tinh thuén tay
Clubfoot 30 10 .x .
High blood pressure 70 40 7. nhiém khuan

Handedness 70 70
Tuberculosis 5 5



cau: nghién ctru phan &ng thudc & nhirng tré nam déng sinh: 4/30 cap ddng sinh clung trirng
cé cung dac diém, & tré déng sinh khac trirng ty 1é 1/34. hay tinh hé s6 twong déng, két luan
gl tr nhirng quan sat nay.

cau : nghién ctru hdi chirng tdm than phén liét & nhirng gia dinh cho con va nhan con
nudi cho két qua sau: hay giai thich két qua.

Prevalence of schizophrenia

Biological Adoptive
Adopted Persons parents parents
With schizophrenia 12 2
Without schizophrenia 6 4

nhiéu nghién ctru di truyén=> tinh trang lan thuong tap trung nghién ciru trong mét quan
thé nhd ngudi ( d3o). theo em nghién clru tinh trang nay trong quant thé nhd - cach li cé
loi gi so v&i quan thé 16n.



ciu: v& pha hé ma phan biét duoc: tinh trang trdi - NST thudng - biéu hién & nam va gen nam
trén NSTY

cau: phéan tich phd hé sau: néu chi quan tam tlr thé hé 1=> thé hé 3: dic diém di truyén
cla bénh la gi? dwa ra giai thich tai sao con chau cda I117 va 1119 biéu hién kiéu hinh & IV ca
V nhu vay.

cau: vi sao dong sinh khac trirng co khuynh huéng di truyén, déng sinh clng trirng thi
ngau nhién.



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



Quy luat phan li doc lap:

alen trong mot locut phan li déng dén

hai cdp alen & hai locut khac nhau => phan li doc 1ap nhau =>tao nhitng t6 hop giao t&r mdi ( F1) khac voi
giao tir tao ra tu P.

co s& té€ bao: hai locut khac nhau => nam trén hai NST khdc nhau, trong giam phan vao ky gitta |, va ky sau |
=> cac cap NST khac nhau => phan li doc 1ap nhau => cac alen trén hai locut cling khac nhau.

Lién két gen :
-S6 lwgng gen nhiéu hon sé lwong NST=> nhiéu gen cung nam trén 1 NST = nhém lién két.
-Céc gen trong cung nhdm lién két => khdng phan li ddc 1ap => di chuyén cung nhau trong gidam phan, dén cung 1 dich (

giao tr).



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 ngan: 21 d4, dai: 55 d9, tron. => két qua khac 9:3:3:1.
-Tac gia khéng giai thich duoc két qua, nhwng dwa ra rang hai tinh trang khéng phan li doc 1ap

Lién két gen lam cac gen phan li cung nhau va héan vi
gen tao ra tai tdo hop gitra hai gen

-Gen nam gan nhau trong cung NST => lién két chit v&i nhau => thwdng xuyén di

Late Prophase | Metaphase | Anaphase | Metaphase Il Anaphase Il
Crossing
over

Gametes

ya
I\
. * \"\ ))/ \\\\\

)K. A ;.\ I I ,_;,.;E; VIR W B) (@
ST ) ), il
-i-fi»f"f” 3& I

\ / | :
\ Recomblnant i | A\ {
chromosomes | | ' W
Genes may switch from a chromosome to In meiosis |, genes that _..will then assort | | ...and end up in
its homolog by crossing over in meiosis I. are normally linked . independently... different gametes.

7.1 Crnscing nvar fakes nlare In melncls and I recsnnncihle far recamhinatinn



2. Lién két gen hoan toan va lién két gen khong hoan toan ( hoan vi gen)

(a) No crossing over

Homologous chromosomes If no crossing
pair in prophase I. over takes place, ...

xgﬂ / = 4l B[ E] ... all resulting chromosomes in

! Al B | gametes have original allele

:a:b] - D) —=="7 combinations and are nonrecombinants.
8 L O nj

(b) Crossing over

B A crossover may take IR In this case, half of the resulting gametes will have
place in prophase |. unchanged chromosomes (nonrecombinants)...
:ﬂm‘ @EEDEERTYEENP Nonrecombinant g3 and haff will have 1
4 [ i inant omes
AL 1) Recombfnant _— recombinant chromosomes.
xl 12 ] GNP Recombinant
o TGP G- IR B Nonrecombinant

Trong co thé co nhiéu té bao sinh duc:

da so té bao khi gidm phan => cé hién twong lién két gen

mot so it t& bao khi gidm phéan co hién tuong tiép hop trao dodi chéo= > giira
hai trong 4 chromatit ( 2 chromatit khéng chi em) trong cung cap twong dong => tao 4
loai giao tu.
=> SO giao t& hdan vij = % so té bao sinh duc c6 hdan vi <=50%



Tan so6 hoan vi.



Bai tap: M6t co thé cé kiéu gen AB/ab xét 1500 té bao sinh
tinh tién hanh giam phan, trong dé c6 900 té bao giam phan co
hién twwgng hoan vi gen, nhirng t€ bao con lai khong co

hodn vi, hay xac dinh ty |1& cac loai giao tl tao ra va tan
sO hoan vi gen.



Trwdng hop nao dé hinh thanh giao tir Ab va aB hon.




3. Tan s6 hoan vi gen va dac diém cua tan s6 hoan vi gen.

Tan sO hoan vj 1a tong cac glao tr co s tal

td hop gen = . phan tram s té bao giam
phan co hoan vi.

*Dac trwng cho luc lién két va khoang 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 |1é kiéu
hinh & doi con.



(0,4AB :0,4 ab :0,1 Ab: 0,1 aB)?-->
AB/AB =
ab/ab =
Ab/Ab =
aB/aB =
AB/ab =
AB/Ab=
AB/aB=
Ab/ab =
aB/ab =
Ab/aB =



Il. LAp ban d6 gen v&i tan so tai to hop

-Khoang cach vat ly gitra hai gen => lién quan dén tan so
hdéan vi gen: khoang cach gen cang xa => kha nang trao doi
chéo cang dé, tan sd cao.

-TU tan s6 hoan vi => xac dinh khoang cach vat ly => [ap ban
do di truyén: don vi = 1cM = 1%.

-Khdang cach gen duoc tinh bang sé cap Nu => ban d6 vat
V.

-Hai gen cang xa nhau => khoang cach giltra hai gen cang
khéng chinh xac do ¢ hién tuong trao doi chéo kép xay ra.



(1 single crossowver

will switch the
alleles on

homologous
chromosomes, ..

A
Al B |

[ b

[ ]
[

Double crossover

...but a second crossover will
- reverse the effects of the first,
restoring the original parental
combination of alleles...

.

EJ} ...and producing only
nonrecombinant genotypes
1 in the gametes, although

parts of the chromosomes
. have recombined.




1. LAp ban d6 di truyén bang lai phan tich hai diém
Lai P. thuan khac nhau 2 cap tinh trang twong phan
Thu F1, lai phan tich => xac dinh tan sé hdan vi cla tirng
hai gen
Néu f=50%: xem nhw phan li ddc |ap or khdac nhém lién két,
néu f<50% cung nhom lién két

Gene loci in testcross  Recombination frequency (%)

a and b 50
aand ¢ 50
a and d 50
band ¢ 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
Khéng xac dinh dwoc tan sb trao dbi chéo kép => két qua khbéng
chinh xac

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



Centromersa

LA | Pl =
L4 | B =
el (] C
= 143 r<

| Pair of homologous
chromosomes

*

(a) Single crossowver
between A and B

}

Single crossowver
between B and O

*

(c) Double
Crossowver

A | ¥ij |

LB W

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







* Giao tlr trao dGi chéo kép => hodn vi gen nam gitra = f1xf2
e f1= AbD + aBD + Abd + aBd=

e 2= ABd + AbD + aBd + abD=

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



* Viét giao tlr cla ca thé sau



Scarlet, ebony,
spineless

e -
skt gt st s e S5
BN D R B D D
I D D N D D
=F g 5= sE s =5
| J
i
TestCcross

1

~




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




-

Proaoagemasy” o ey
Ehermrmaoty e ranarvuise
ﬁ Wl Ty e =83
£ "'f:;_'_ -
Al rrmyaTtaE ML = 758
=K = ==
Ebhomnmy,. spimnaeless =
Scarlet = =
Spinmneless =
- Scarlet, =l aorey =
=i = ==
- Elxcarmw <1 =
EF = ==
—— ErCE_l_rl-Et, -1
. srimneles s
= = ==

Tot=l - 55



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 ddi chéo kép theo ly thuyét = f1 x f2.

-Ty lé trao doi chéo kép thuc té 3 +5/ tdng ca
thé.

-hé sd 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 sb trao doi 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
Fr Fr
Fr =
Fr Fr
Fr F=»
e o | Fr
Fr =
e o | =
Total

10O
S
=3k
-1
TS5

11
10Or
=

Hién twong hdan vi xay ra gitra ba hodac bon NST

Two-strand double crossover

-El

rn

——— xm
x: 0% detectable

recombinants

1 &S00



Three-strand double crossover

-
m 50% detectable

1] recombinants
D

. 50% detectable
recombinants

Four- 5tran[| double crossover

\
— IR m—
l 00% detectable

B remmhlnanta
B

50% average
detectable recombinants



Lip ban d6 gen & nguoi

Khdng cd kha nang thuc hién phép lai phan tich, so
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 cou

Vidu: [ap ban d6: nhdm mau ABO va hoi chirng nail-
patella



| ‘B | ApA A; |
e A “*Ef'z A I8 or I%
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IV. 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 cua gen trén NST, qua phuong phap nhudm band trén NST, xac
dinh hién dién or bién mat cia mét sé band trén NST => xac dinh dét bién mat
doan nao da xay ra.

-Tim m@i lién hé gitra mat doan NST, KH or sdn pham clia gen bi dot bién => xac
dinh vi tri cia gen.



-Phuwong phap:
-Lai cd thé déng hop cho dot bién Ian x thé di hop (1 NST binh thwong + 1 NST
mat doan)
-Gen nam trong vung bi mat: két qua % KH binh thuong: % KH dét bién
-Gen nam ngoai vung bi mat: 100% KH binh thudng.



(b)

(a)
s . . . " h
P generation Region of {:Ieletmn Chromosome
a8 & / with deletion
a I AT
*
Region of — —Chromosome
| deletion with deletion
Cross Emss
aa Mutant A* Wild type aa Mutant ArA* Wild type
" AN v
IfFl generation $ = } -Hll 'If ‘ 3 } A
If the gene of interest is in
i the deletion region, half of
At I a a the progeny will display the a * a
mutant phenotype.
If the gene is not within
the deletion region, all
of the progeny will be
I wild type.
A*a Wild e a Mutant Ata Wild e A*ta Wild e l
\_ yp J typ typ Y,

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
IDelaeticom 2
Ireleticormn =5

Ieleticer <4

Ieleticom S

INcletioory &

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 +



2. Lai té bao soma

Human fibroblast Mouse tumor cell

O I‘l Human fibroblasts ann:l

l mouse tumor cells are
—  mixed in the presence

,_,e_:if""_ of polyethylene ghycol,
F‘____,nsvf"__ which facilitates fusion
of their membranes, __.

l ...creating hybrid cells

= ca lled heterokanyons.

=
e
=

,.--"'"F_F-
[ o1®) e
__J,| Heterokaryon
A




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+ =
|
|+ +
|



Cau: l1ap ban d6 di truyén biét nhirng thon tin sau

Recombination Recombination  Linkage group 1  as 14 m.u. d

Loci frequency (%) Loci frequency (%) b ‘
aand b 10 cand d 50 |
aand ¢ 50 cand e 8 |+_—— 10 m.. _,|,__ 4 m.u.—r|
a and d 14 cand f 50
aand e 50 cand g 12 )
aand f 50 dand e 50 Linkage group 2 ¢g- 18 m.u. £
aand g 50 dand f 50 c
band c 50 dand g 50 |
b and d 4 eand f 50 [ 12 m.u. ——— 8 m.u.—|
band e 50 eand g 18
band f 50 fand g 50 Linkage group 3 f
band g 50 i

Cau: cho ban d6 di truyén sau, néu dem lai phantich con F1 di hgp 3 cdp gen trén => thu
duwoc 1800 con, hdy xac dinh s& lwong cla tirng KH, biét hé s6 nhiéu =0,4

f J'l'lJ E:l|1.,'

|a.—— 20 m.u. | 12 m.u.

__|.|




expected number of double crossovers = 0.20 = 0.12 = 1800

The inter
equals 1 -

coef pro
is 0
51Ny
eny

CIy
NUMNerc

Rear

coeflicien

=43.2

coefficient of coincidence = 1 — interference

ot
£
e [
e
ot
£
e/
e [/
Total

ro
ro

ro”

ro
ro
ro

e T ]

nonrecombinant

nonrecombinant r of
single crossover between eand ro  nes
single crossover between eand ro | be

single crossover between ro and bv og-
single crossover between ro and bv 1gle
double crossover |ese
double crossover ]

" 625
bv 625
bv 167
"t 167
bv 95
byt 95
bvt 13
bv 13

1500

number of observed double crossovers = 0.6 x 43.2 = 26



Cau: nghién clru 6 d6t bién mat doan NST, va vi tri cla cac gen dét bién 1an a,b,c,d,e,f,g
dugc xac dinh trén nhirng ving NST bi mat. Nhung sy xap xép th tw NST thi chua
duoc biét. Lai dong hop lan 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 thir tu xap sép
gen

Chromosome

IDeletion 1
Deletion 2

Deletic | a |
Delet |
Jeletic b c d e a|f| g
Deletic )
Deletion 1
Dielet Deletion 2
Dele'ldun 3
Deletion 4
N Deletion 5
Deletion a Deletion 6
|
| +
2 + + m m - - -+
3 - - — Im m + +
4 I + + m m - +
5 m - —+ —+ - Im m
6 m - — m m m +



Cau: tai t6 hop Ia gi? Néu hai nguyén nhan giy tai to hop

C4u: vi sao tinh tan sé tai td6 hgp gitta hai gen xa nhau trén NST => khéng chinh xac.

Cau: & loai 6¢ sén: A vo khéng soc> a vo soc; B ndu > b vang, lai 6c vang, vo soc x 6¢ nau, vo

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

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

b. Néu phéan li doc |ap => 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
lap dé xac dinh quy luat di truyén cda tinh trang.

Vg sps’ 230
Progeny of
’ - 5 272
Plant A Plant B Vi SP 224
Dd Pp 122 ; . ps’ -
Dd pp 6 82 -
dd Pp 4 82 Vi sps 99
dd pp 124 4 ,I.D 'I_,ﬂ] biﬂ.

Cau: & ca chua D than cao> d than thap; P qua tron> p qua 16ng. Thuc hién hai phép lai,
cay A va cay B cao tron x cung cdy cé KH thap, 16ng => thu duoc két qua sau:

a. Xac dinh KG clia cay A va cay B

b. Chiéu cao va dang qua co lién két v&i nhau khéng, tinh tan s6 hdan vi néu cd

c. Gidi thich tai sao cay A va cay B cho két qua khac nhau khi lai véi cung céy.



Cau: phép lai sau, hai gen cung nam trén NST X, ca thé nao |a tdi t6 hop, ca thé nao khong?
Tinh tan sé tai t6 hop trong phép lai, c6 KG nao bi mat trong phép lai khéng? Néu cé daé |a
ki€u nao, tai sao.

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

L Sr . }r 4 V. ? o 7 e
hop ¢ cadi va xuat hién ¢ gidi duc
¥

es’ 5 :

—_— 1630

es St

es St .

B | 66E

es St g

es St

—— 935

es St 732

esT St _

—_— 100E

es St g

es St .

e 1661

v
- +
es__Si 1024



Cau: biét khdang cach gen giita locut D va locut Op cach nhau 7cM, h3y xac dinh ty 1é KG va
ty 1& KH cta phép lai sau.

. D _Op y d_op Cau: & rudi gidm, gen e va ro cung nam trén NST sé 7
“od op d op cach nhau 20cM, gen f nam trén NST X khdng alen trén
Y. Néu cho con cdi c6 KG sau lai phan tich véi rudi duc
b D_op  d op dong 13n => hiy xac dinh ty 1& KG va ty 1& KH ctia phép
D Op D Op
C. b . . .
d op d op e ro f
a. —
)| [ ro
d. D op y D op I
d Op d Op
e To 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 dé la NST thuong

b. Néu dé la NST X khong alen trén'Y

c. N&u nam trén vung twong dong X,Y



Cau: & ong mat, gidi tinh duoc xac dinh dua vao s lwgng NST. Ong cdi 2n, ong duec, thuc hién
phép lai vé ba dot bién cd mau than vang, h: khéng 16ng, ch mau mat luc nhat.

Queen genotype  Phenotypes of drone (male) progeny

cd h7 294 cordovan, 236 hairless, 262 cordovar
cd' h and hairless, 289 wild .type

h ch 3131 hairless, 3064 chartreuse, 96

h™  ch chartreuse and hairless, 132 wild type

Chi can KG cua ong chua, xac dinh KH tai t6 hop, khong tai t& hop & moi phép lai, xac dinh
khdang cach di truyén gilra cac gen, vé ban d6 di truyén.

Vi sao khdng can KG cta ong dwc dé |ap ban d6 gen. néu két qua tinh trén con cdi, cd can biét
kiéu gen con duc P khéng?

Cau: |ap ban d6 di truyén dwa vao sé liéu tai t6 hop gilta cac gen sau.

Percent Percent
Loci recombination Loci recombination
aand b 50 cand d 50
aand ¢ 50 cand e 26
aand d 12 cand f 50
aande 50 cand g 50
aand f 50 dand e 50
aand g 4 dand f 50
bandc 10 dand g 8
bandd 50 eand f 50
bande 18 eand g 50
bandf 50 fand g 50

bandg 50



Cau: bang két qua sau md ta toc d6 tai to hop gitra 8 locut can 1ap ban do.

Recombination Rates (%) among Seven Loci in Lima Beans

wr RS L M € G y&ban do ditruyén cla nhom

n 2. 0% 393 524 44.1 531 514 49.8 A ~

Wi 38.0* 473 477 488 503 504 I|en ket

R 519 527 546 493 2.6

5 269 549 520 48.0

L 482 453 504

Ms 147 43.1

C 52.0

Cau: thuc hién phép lai sau, hdy xac dinh sy sap x&p cla gen trén NST, |ap ban d0 giira
cac gen, xac dinh hé sd trung hgp va hé sé nhiém

WX sh Vv a7 Phenotype Number

Wx  Sh v 94 a Ra  + 1 s U Tu 2

Wx ShV 3,479 T h: s uw  Tu 70

wx sh ¥ 3 ,4 78 + Ra mg 9 5 H Ti 21

Wx  sh Vv 1,515 + + 16 5 i tu 4

R 36 T

wx  Sh v 1,531 :: N ::§ e S I_ tu fz

wx  Sh V 292 + Ra &+ 69 s U tu 21

Wi sh " T80 Total 213 5 u Tu 13
Mote: + represents a wild-type allele. 5 i fu 17

Total 10,756 Total 230



*32. In Drosophila melanogaster, black body (b) is recessive to
gray body (b7), 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:

b plrr L4
|

6 | 13

The interference among these genes is 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 nhédm nha di truyén nghién clru gen cé vai trd quan trong trong bénh hen
suyén. Nghién cru marker phan tlr trong nhiéu gia dinh c6 2 or nhiéu dira tré mang
bénh= > phat hién sy lién két gitra bénh va marker di truyén — nam trén canh NST 20,
20, v&i gid tri lod =2. gid tri lod chi ra dwgc diéu gi?

Kha nang marker lién két vai bénh cao hon gap 100 lan marker di truyén phéan li doc
lap v&i bénh



H3y dua vao su kién sau => xac dinh thir tu sdp x€p gen trén NST

im e meim s sesmeies e sas s s masse s
Mutations
Deletion a b c d e f Chromosome
! m - m - + m Deletion 1
7 4 4 1 .
= m + + Deletion 2 ——
3 - m m m m + Deletion 3
'i‘ i - T m m - Deletion 4
5 + m m + .
I;
6 + m - m - — Deletion >

Deletion 6

Cau. Bang phuong phap lai té€ bao soma => xac dinh dywoc mot s& dong té bao chira 1 s6
NST ngau nhién & ngudi, test su hién dién cla gen trong tirng dong té bao=> két qua chi
trong bang sau, hdy xac dinh vj tri cia gen trén NST

el Human chromosomes Cell El]E'j-"l'ﬂE‘ Human chromosomes

line Enzyme 1 2 3 4 5 6 7 8 9 10 17 22 line 1 2 3 4 8 g9 12 15 16 17 22 X

A - 4+ - - -+ - - - - - + -

B+ + + - - - - - + - - + + A + -+ - -+ - + + - - +

C - 4+ - - — + - - - - - - - B + - - - - 4+ - — ¥+ 4+ - -

D - - -+ - = = = = - = -

E + + - - - = - = + - + + - C - T T 7T - - - - - + - +
D — + 4+ 4+ + — — — + — — 4



Cau: transferrin la mot protein mau do locut Trf ma hda, & chudt cé hai alen Trfa va Trfb
déng troi- ma hda ba kiéu hinh

Genotype
TF.-I.' |JI|.' T.r'f d
Trf */ Trf "

-h h
Trf I Trf
Cross a Q
I d* Trf° d Trf*
d Trf*  d Trf®
. d _Trft ., df Trf*
- d Trf* d Trf"
3 d* Trfe d Trf*
i d Trf* d Trf?
4 d Trf* dt Trf*
d Trf* d Trf"
5 dt Trf* . d  Trft
d Trf* d Trf®
i d Trf* dt Trft
.,
® Tnp d T

Progeny phenotypes

Phenotype
Trf-a
Trf-ab

Tri-b

d+

d-l-
Trf-ab Trf-b Trf-ab Trf-b Total

3

d

]

)

()

11

d

21

20

30

19

MOt locut khac tim thay trén cung NST xac
dinh mau l6ng chudt d ( kham) < d+ binh
thwong, nguoi ta xay dung mot loat phép lai
dé tim khdang cach gen gitra hai locut.

62

38

78

64

29

St dung so liéutrén => tinh tan s6
tai to hop gitra hai gen

-phép lai ndo biéu hién tai t6 hop &
con duc, biéu hién tai t6 hgp & con
cai

-tinh tan s6 tai td6 hop & con duc va
& con cai

Tan s6 gitra dwc va cdi co giéng
nhau khong, vi sao?



RE=(3+6+0+2+9+4+3+2+8+5+4+0)/316=46/316=10.146 = 15%

RFformales=(3+6+9+4+8+3)/(62+78+64)=35204=0.17=17%
RF for females=(0+ 2+ 3 +2 +4+0)/(38+45+29)=11/112=0.098 = 9.8%

Tan s6 tai t6 hop & dwc > & céi do:

-Su khac nhau trong qua trinh hinh thanh giao t& dwc va cai & dong vat ( giao t& cai-
giam phan kéo dai)

-Su thay d6i cau tric NST gan vung hdan vi khdc nhau & duc va céi

-Durc va cdi cd su két cap khac nhau trong gidm phéan



