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Loi gidi thiéu
Ban doc than mén!

Trong toan sinh hoc c6 rat nhiéu cong thic va phuong phap giai. Viéc ghi nhé may moc va
khong hiéu co s& cua chung dan dén dé ap dung sai. Vi du nhu cong thirc A-bb = 0,25 — aabb,

:ox AB Ab :
chung ta c6 thé dé dang 4p dung cho bai toan AaBb x AaBb hodc EX B nhung khong thé 4p

AB AB ) < . L otia 4 A LR o
dung cho Ex B Cau hoi dat ra 1a tai sao lai nhu thé, liéu c6 cong thuc tong quat nao cho
dang toan nay khong? Xuat phat tir nhitng cau hoi 4y, sudt nhitng nim minh con 1a hoc sinh phd
thong, minh da xay dung nén tai li€u nay.

Trong tai liéu nay, minh da hé thdng lai cac cong thirc sinh hoc thudng dung, ching minh nhiing
cong thic Ay theo cach ciia riéng minh, tim cong thirc tong quat cho moi truong hop va dé xut
thém cong thirc mdi. Minh khong phai 1a dan chuyén toan nén viéc dung tir nglt dling chuyén
nganh toan con hoi 14p cap. Mong nhan dugc sy gbp y cua cac ban.

Tai lidu gdm c6 cac phan: Toan phan tir, nguyén phan — giam phan, lai, pha hé, quan thé, hé sinh
thai, vi sinh-tim mach va mot s bai tap tham khdo. Phan bai tap tham khao minh viét cach day
kha 1au va chua cip nhat thém theo dung li thuyét minh da viét, hdu hét nhing cach giai trong
phan bai tap minh con ding theo phuong phép cii. Phan bai tip phan 16n do minh ty nghi ra va
chimg minh cho vui, hiu nhu n6 khong gitip ich nhidu trong viéc hoc mén sinh hoc phd thong,
nhung c6 thé gitip ich cac ban trong cac cudc thi, hodc nhitng ban mudn tim hiéu thém toan sinh
hoc. Céc ban tham khao qua nhé¢!

Ng6t nghét ngan ay nam ké tir khi tai liéu ndy ra doi, hién tai minh khong theo nganh sinh hoc
nira. Viéc hoc hi¢n tai cia minh khé ban ron nén khong c6 nhi€u thoi gian dé trau chudt. Minh da
chinh stra lai kha nhiéu nhung cling khong thé tranh khoi nhiing sai s6t, mong nhan dugc su gop
y cua quy doc gia.
Than giri tai lidu ndy dén quy thay ¢ t6 sinh truong THPT Luong Vian Chanh Pha Yén, cac em
hoc sinh cung quy doc gia. Hi vong quy thay cd cung céc ban s€ tim dugc niém vui khi tham
khao tai liéu nay. Minh chan thanh cam on!

Coc Vil

Cuu hoc sinh Truong THPT Luong Van Chanh Pha Yén Bio khoa 2011-2014
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Tim mach — vi sinh
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PHAN TU

ADN

CAU TAO ADN

Cong thirc s6 lwong Acid Nucleic

ADN céu tao gdm 4 loai don phan A, T, G, X. Trong d6, A chi lién két v6i T, G chi lién két véi

X nén ta co.
A=T G=X
Téng sb luong Acid Nucleic ctia phan tir AND la:
N=A+T+G+X=24+2G
Can ct vao cong thuc N=2A+2G ta co:

N=2(A+G|= ZA—;\-[G<=>%A+%G=50%

1
2

ADN ¢6 2 mach don. A, T, G, X trén mach 1 s& lién két tuong ung voi T, A, X, G trén mach 2

nén ta co.
A=T,;A,=T,;G,T, X tvongty
A=A +A,=A=A+T =T,+T,;G,T, X twong tw

N,=A+T ,+G+ Xlzg

N2:A2+T2+G2+X2:g
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N=N +N,

Can ctr vao cong thiee A=A +A, ta cod

AL A A
N, N, N
2
A A
N, N, A
= =
2 N
A= %Al-;%AZ

G, T, X tuong tu
M&i lién hé giira so lwong N véi M, L, C

Puong kinh ADN béng 20A (angstrom), mdi chu ki x0édn ¢6 10 cap Nu, méi Nu dai 3,44 , khoi
lugng 1 Nu khoang 300dvC. Vay

(1 A =10 micromet = 107 mm)
khoi liwong gen: M =N .300

3,4N
2

chiéu dai gen: L=

so lwong chuki xoan:C= %

Céng thikc tinh tong s lién két Hirdo (H). lién két héa tri, lién két héa tri dwong phdt phait

Trong phén tir ADN, A chi lién két v6i T bang 2 lién két hidro, G chi lién két voi X béng 3 lién
két hidro. Nén

H=2A+3G=N+G

Xét theo diém “néng chay”, gen bén hon khi ¢6 s6 lién két Hidro 16n hon. Khi 2 gen bang nhau
ta dé dang chiimg minh dugc gen nao co ti 1€ G lon hon thi gen d6 bén hon. That viy.
H 2A+43G_, G

tacOo—=——=1+—=1+%G
N 2A+2G N

; . H, H
NéuL,=L,thi N,=N,va gid s rang FI>F2 thi % G,>G,|dpcm|
1 2
Trong mdi mach don ciia gen , 2 Nu ndi v6i nhau bang 1 lién két hoa tri , 3 Nu ndi nhau bang 2
lién két hoa tri nén sb lién két hoa tri ndi giira cac Nu trén 1 mach gen 1a:
N

QZE—l
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Trén 2 mach gen s¢ la:

[N _ 4oy
Q—2(2 1)—N 2

¢) S6 lién két hoa tri duong — photphat trong gen

Ngoai cac lién két hod tri ndi gitra cac Nu trong gen thi trong mdi Nu ¢6 1 lién két hoa tri gan
thanh phan cua Acid photphoric vao thanh phan duong . Do d6 so lién két hoa tri B — P trong cé
ADN la:

Q=N—-2+N=2N-2

TAI BAN
Mach dan dau Mach ra cham
MBI S
_F Ak o, Mach dan dau
Machracham  cpigy sao
chép chung

1 dom vi tai ban

Qua trinh sao chép

Helicase thao xoén tai vi tri chac sao chép.
Protein bam soi don (SSB) bam vao cac soi don ADN vira giai phong dé ngan chung két hop lai.

Topoisomerase (enzim girase) giam lyc cing do qua trinh thao xodn bang cach cit tam thoi 2
mach ADN cho quay r6i ndi lai.

Primase tong hop doan moi tai dau 5’ cua mach lién tuc va mach ra cham (okazaki).

ADN pol III keo dai mach moi bang cach b6 sung thém cac Nucleotic vao dau 3’OH ciia mach
ADN dang tong hop hoac cia ARN moi.

ADN pol I loai doan mdi tir dau 5’ dong thoi tong hop doan ADN thay thé no.

ADN ligase n6§ dau 3’OH ciia doan ADN mdi tong hop thay thé doan mdi va doan ADN méi
tong hop lién ké véi no.

Xét 1 phan tir ADN dién hinh (mach kép) qua n lin nhin déi.

téng phan tir ADN contaorald 2"

tong so phdn tir ADN méihoan toanlda 2"—?2
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téng s6 Nu trong cdc ADN conla N . 2"
téng s6 Améi trirong cung cap la A (2”— 1) |twongtur doivéiG, T, X|
tong sé Amoi trirong cung cdp cho viéc tao ADN hodtoan méila A (2” — 2)
\G,T, X twongtw|
Téng so lién két hydro (H) hinh thanh la 2 H(2"—1)
Khi AND nhan d6i lan thir nhét ta c6 s6 H hinh thanh 1a H.2'
Khi AND nhan d6i lan tht 2 ta ¢6 sé H hinh thanh 1a H .2?
Viy ta tong quat dugc cong thirc:
téng sé6 H hinhthanh quakldn nhdndéi=H|2'+2%+.. +2"

2(2%—1] )
SZ —=D2H(2"-1

1 (2°-1)
Tdng sb lién két hydro (H) bj pha huy 1a H.(2"~1)

Tong s6 H bi pha huy = téng s&6 H méi hinh thanh + s6 H mach gbc — s6 H hinh thanh ¢
1an nhan dbi cudi

— Téng Hbi phdhiy=2 H|2*~1|+ H—H .2"=H (2"~ 1)
Téng s6 lién két hoa tri hinh thanh la: Q(2*—1)
tong so doan moi cung cap k| quanlannhan déila :k=sé dognmai x (24in—1)
tong sé doan méi trén 1béng sao chép = sé doan okazaki+2
Dt bién
Pt bién dang Nu hiém (A*, T*, G*, X*)
Ax—T=>Ax—X=>G—X

Tir so d6 trén ta nhan thay rang, tir 1 gen bi dot bién sau 2 1an nhan ddi s& cho 1 gen bi dot bién
thay thé. Néu qua trinh nay lap lai lién ti€p thi s6 gen dot bién (k) la:

k=2""—1lnlasé lannhdn déi ciiagen goc)
Dot bién do 5-BU (5 — brom uraxin)
A-T=>A-5—-BU=>G-5-BU=>G—X
k=2""—1[nlasé lannhan déi ciia gen goc|
Dt bién do acridin

Néu acridin chén vao mach gdc thi _qua nhan doi cac gen con sé€ bi dot blen thém 1 cap Nu. Néu
acridin chén vao mach méi dang tong hop thi cac gen con bi dot bién mét 1 cip Nu. Neu o lan
nguyén phan thir a cua 1 gen nao do bi dot bién bai acridin trong n 1an nguyén phan thi s6 gen do
bién (k) la.
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k - 2n*(1
ARN

Cau truc

ARN 1a mét poliribonucleotic mach don gdm c6 4 don phan A, U, G, X. Tuy va s6 luong va trat
tu sap xép cac don phan ma c6 thé cho ra vo sb phan tir ARN khac nhau. Cian ctr vao su khac biét
vé cau tric va chirc ning giita chung ngudi ta chia ra 1am 3 nhom chinh d6 1a: mARN, tARN,
rARN. Ngoai ra con mot dang ARN khac 1am chirc ning xuc tac phan ung theo kiéu enzyme,
nguoi ta goi no 1a ribozyme.

mARN (ARN thoéng tin). Céu tao mach thang, khong dong xoén, (khoang vai traim Nu), do1 khi
ngudi ta con thiy co su bit cip bd sung trén 1 mach giita cac bazonito. Cu triic ctia nd gém 3
thanh phan chinh la: b6 3 khéi dau (AUG), bo 3 mé hoa (60 b 3), bo 3 ket thic (UAA, UAG,
UGA). Khéi luong thi bé nhung rat da dang, thoi gian ton tai tuong dbi ngan. Nhiém vu cha yéu
ctia n6 duge dung tryc tiép dé dich ma, truyén thong tin di truyén tir ADN sang protein.

tARN (ARN van chuyén) Céu tao dang mach don, xo0dn, ¢6 cau trac khong gian hinh chir L
(khoang 80 Nu). Ciu truc gom 3 thuy, moi thuy thyc hién 1 chirc nang nhu mang bo ba dbi ma,
mang acid amin. ... Vi tri gan amino acid 1a & dau 3°’AXX5’. Chi ¢ 45 loai tARN. Nhiém vuy chii
yéu cua no la doc va dich ma.

rARN (ARN ribosome). C4u tao gdm mach don ARN lién két v&i protein. Gom c6 2 tiéu phan
beé valon. Co 3 vung 1a A, P, E. Vung E giai thoat tARN, vung P két néi tARN va mARN lai s
nhau (git viing), ving A cd dinh tARN khi dang lap rap amino acid. S6 luong cia ching rat
nhiéu trong t& bao, dic biét 1a t& bao téng hop nhiéu protein. Nhiém vu ciia ching 13 téng hop
protein.

Phién ma
Qua trinh phién ma

Khoi ddu phién ma: ARN polimerase nhan biét va gin vao ving promotor, enzyme nay dong
thoi dan xoan 2 mach ADN.

Kéo dai mach ARN: ARN polimerase dich chuyén theo chiéu 3° = 5’ cia mach ADN gbc va
tong hop mach ARN méi theo chiéu 5°= 3°, ngay sau do cac mach ADN két hop lai v6i nhau va
xoan lai nhu Iac ban dau.

Két thuc phién ma: phéan tir ARN so khai, ARN polimerase giai phong khoi phtrc hé phién ma.

Bién d6i sau phién ma: phan tir ARN so khai ¢ sinh vat nhan so méi tao ra sé dugc dich ma ngay
lap tirc. O sinh vat nhan thyc, phan tr ARN so khai ny s& dugc gia cong thém dé hoan chinh
nhu: cit cac doan khong ma hoa, néi cac doan ma hoa, b6 sung mii guanin & dau 5° va gin thém
chudi poliA ¢ dau 3’. Muc dich cat nbi chii yéu 1a lam cho mARN da dang, khong phién ma
nhiéu, tao ra mot tap hop ho ARN tham gia vao mot chudi _phan ung nhit dinh. Muyc dich gan
chop va thém dudi dé bao vé mARN khoi bi phan giai, la dau dia chi di dén dung vi tri va dich
ma ding luc, dau 5° gitp ribosome nhan biét va gin vao, cung cip ning luong. ..
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Cac dai lvong lién quan

Qua trinh phién ma xay ra theo nguyén tic bd sung A trén mot mach géc ADN s& lién két v6i U
cua ARN (rU), ctr theé G sé€ lién két voi X, T lién ket véi A. Boi vy ta cé h¢ qua:

A=rU,T,=rA,G,=rX,X,=rG
N M ,
?(gen]:N(ARN),7(gen):M(ARN),L[gen):L(ARN)

S6 1an ARN pol truot qua mach gbc ADN tuong umg voi sO ' phén tr ARN so khai dugc tao ra va
clng bang v6i s6 1an phién ma (k), s Nu timg loai cung cap cho qua trinh nay twong ung bang
tong sO nu timg loai ¢6 trén cac phén tir ARN so khai tao ra hay bang k lan vat liéu goc. Ta c6
thé suy tong sb Nu timg loai cung cip theo mach ADN gbc hoic mach ADN bb sung.

Luu ¥: ADN cuta nhén so 1a gen khong phan manh nén khong c6 qua trinh cit ndi mARN so
khai, con nhan thyc thi ngugc lai, ¢ day ta chi xét trrong mARN so khai.

Qus trinh cit néi mARN é sinh vat nhin thue

O sinh vat nhan thyc, gen phan manh, cdc doan intron va exon xen k& nhau, exon & hai dau mach
s€ khong thay d6i vi tri, cac exon ¢ gitra thay doi vi tri. Do d6, néu phan tt AND duoc sao ma co
k exon thi s0 loai mARN t6i da tao ra 1a (k—2|!

DICH MA

Khai niém

Dich ma 1a qua trinh chuyén dbi thong tin tir mARN sang thong tin ctia chudi polipeptide hay
chuyén doi trinh ty bd ba trén mARN sang trinh ty acid amin trén chuoi polipeptide.

Qua trinh dich ma

Hinh thanh phirc hé, khoi dau dich ma. mARN duge dich mi s& lién két véi tiéu phan bé cua
ribosome, sau d6 tARN mang metionin vao va khop voi bo ba mé sao (AUG) trén mARN. Sau
do tiéu phan 16n rap véi tieu phan bé (qua trinh nay dugce cung cap nang luong bdi GTP).

Kéo dai mach polipeptide: phurc hé ribosome truot tdi, doc by ba ma sao va thu thut tARN c6 bo
ba mi sao twong tmg khép vao, mot phan tir GTP dugc dung va lién két peptide hinh thanh giita
2 amino acid. Sau d6 tiép tuc 1 phan tir GTP dugc dung va tARN & vi tri P bi ddy ra khoi phtic
hé. Qua trinh nay ct thé lap lai dén khi gip tin hiéu két thuc phién ma.

Két thiic dich ma: vi tri A ctia ribosome gip bo ba két thiic, mot protein goi 1a yéu té giai phong
s& lién két voi bo ba két thiic va bd sung mot phan tir nudc vao chudi dang kéo dai. Phan tmg nay
lam dut lién két gitra amino acid va tARN caa tARN & vj tri P vi vay nén chudi polipeptide duogc
giai phong qua kénh thoat cua tiéu phan lon. Sau d6 phirc hé dich maé tan rd. Sy tan ra c6 sy giip
d& ctia nhiéu phén tir protein tan rd, mdi cong doan tan ra s& tiéu tén 2 phan tir GTP.

Dai luong lién quan.

Ctr 3 Nu ké tiép s€ 1ap dugc 1 bo ba. Cur 2 acid amin tac dung VE'yi nhau s€ loai di m§t phan tir
nudc (phan ng trung ngung). Vay khi cé k acid amin trén chuodi polipeptide thi loai di k - 1
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phén tir nudc (nudc dugc giai phong khi acid amin lién két véi tARN nén s6 phan nuéc duogc
giai phong = s6 acid amin). Thuong thi khoi lugng acid amin dé cho san (thong thuong la
122dvC).

Khi mARN truong th2‘1~nh ¢4 k bo ba tién hanh dich ma, thi s€ C(;) 1 bd ba mang ma két thuc, nén
s0 acid amin trén chu6i polipeptide so khai la k — 1. Néu chudi polipeptit ndy di vao biét hoa
thanh protein thi acid amin dau chudi s€ bi cat bo. Vay so acid amin trén chudi polipeptide
truong thanh 1a k — 2.

Téng thoi gian dich ma cia ribosome (ban doc tu chirng minh)

T=t+At(k-1)

Trong d6 T 14 tong thoi gian ribosome thir k dich ma, At 1a khoang thoi gian 2 ribosome truot ké
tiép, t 1a thoi gian dé 1 ribosome hoan tat qua trinh dich ma.

PROTEIN

Cau truc

Protein 1a polimer vao ¢ 16n, cac don phén cua né gdm c6 20 loai amino acid. S6 lugng va trat
tu sap xép cua cac amino acid tao ra vo s cac protein khac nhau. Mobi mot loai protein trong co
thé thyc hién 1 chirc ning x4c dinh. Can ctr vao cu truc khong gian va thanh phan cu tao nguoi
ta chia protein ra lam 4 loai do6 1a 4 bac cAu tric.

CAu trac bac 1: cdu trac nay chi 1a su sip xép cac amino acid theo dang chudi hat tao nén 1 chudi
polipeptide.

Céu tric bac 2: cu triic nay gdom 1 chudi polipeptide xoan & dang a hodc gip & dang p.

CAu trac bac 3: cu triic nay gdm 1 chudi polipeptide xoan ¢ dang o dong thoi véi gap & dang B
tao ra khong gian 3 chiéu.

Céu tric béc 4: cdu trac nay gom 2 chudi polipeptide trd 1én, cudn gap vao nhau hinh thanh nén
khong gian 3 chiéu.
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NHIEM SAC THE
Mé dau

Nhiém sic thé 1a thé bat mau trong nhan, trén nhiém sic thé co chira gen. Trong té bao nhiém sic
thé ton tai thanh ting cip. Nguoi ta chia ra 2 loai nhidm sic thé d6 1a thuong va gidi tinh. Nhiém
sic thé thuong mang cic gen quy dinh tinh trang thuong, gém c¢6 2 chiéc gidng nhau vé hinh
dang, kich thudc va trinh tu phan bd cac gen. Nhidm sic thé gidi tinh mang gen quy dinh gioi
tinh, ngoai ra n6 ciing quy dinh tinh trang thuong. ¢ day ta chi xét dén nhlem sic thé gioi tinh
dién hinh 1a dong giao (XX), di giao (XY). Cap Nhlem sdc thé dong giao gom co 2 chlec gidng
nhau glong voi nhlem sic thé thuong. Cip di giao gom c6 2 chiéc khong hoan toan gidng nhau.
Pé dé hinh dung cau trac ciia NST ta c6 mé hinh sau.

Xét2n=2

cromatic

vai ngin

tdm dong

giam phan
— =

khong trao ddi chéo

alen

2 locus gen

4 giao tiy, giam phan
khdng trao ddi chéo

2 nhim sactl chiem

vai dai

giai doan nhidm sic
th& nhan d6i m&i xuit
hién cromatic
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NGUYEN PHAN

Nguyén phan 1a qua trinh nhan doi té bao, tir 1 té bao me cho ra 2 t& bao con gidng nhau va c6 bd
NST giong me hoan toan.

Qua trinh

Ki trung gian: gdm 3 pha, d6 1a: pha G1, pha S, pha G2. O pha G1 té bao chi yéu phién ma va
dich mi. Pha GO 1a mét dang dic biét cua pha G1 dé phan biét té bao di vao biét hod (vi du: té
bao than kinh). Pha S 1a pha nhin d6i NST. Pha G2 chu yéu tong hop nén cac ARN, protein, vi
6ng can thiét cho phan bao.

Ki dau: NST kép co ngin, mang nhan phéan ri dut thanh nhidu manh, nhan con tiéu giam va bién
mat, hinh thanh bd may phan bao.

Ki gilta: mang nhén phan tan thanh cac bong nho, NST kep co nhin cuc dai (cromatic), xép
thanh 1 hang trén mac phang xich dao.

Ki sau: phan li NST
Ki cubi: mang nhan xuét hién, hinh thanh 2 té bao con
bai lugng lién quan

Dong thai lién quan dén NST

Ki S6 NST S6 cromatic S6 tim dong
Trung gian 2n (kép) 4n 2n
Trudce 2n (kép) 4n 2n
Gitra 2n (kép) 4n 2n
Sau 4n (don) 0 4n
Cubi 2n (don) 0 2n

Xét 1 té bao binh thuong, mang bo NST 2n = 8, qua k 1an nguyén phéan
S té bao con sinh ra 1a 2"

S6 NST cung cap 1a 2n(2% -1)

S6 thoi v6 sic xuat hién va pha huy 1a 2 — 1

Do trén NST mang gen (ADN), trudc khi nguyén nhan cac NST s& nhan d6i trong pha S, diéu
nay dong nghia véi ADN ciing dugc tai ban, do d6 khi xét gen cip gen Aa nhan doi, cac dai
lugng A, T, G, X vv chung ta s€ tinh toan nhu phén tai ban AND vi du. Tong s6 A mdi trudng
cung cip la A(2¥—1). Tong s6 A moi truong cung cap cho tao nguyén liéu hoan toan moi la AQ2*
—2). Trong ki trung gian, t& bao s& tién hanh phién ma va dich ma. O nhitng loai sinh vat nhan
50, qué trinh tai ban, phién ma, dich ma dién ra dong thoi.

Dot bién nguyén phan
Nguyén phan khong phan li trong ki dau vi du.
Aa= AAaa|khéng phanli|= AAaal(1té bao)|
GIAM PHAN
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Giam phan la qua trinh hinh thanh giao tir cua té bao sinh duc, tur 1 té bao me cho ra 4 giao tir
gidng nhau va co b NST bang 1 nira té bao me. Néu té bao me thudc tinh duc thi cac giao tur goi
1a tinh tring. Néu té bao me thudc tinh céi thi 1 trong 4 giao tir phat trién 16n tao nén trimg, 3
giao tir con lai la 3 thé cuc, kich thuge thé cuc nhé hon trig, cac thé cuc nay sé bi tiéu bién.

Dién bién

Ki dau 1: rat phtc tap, kéo dai co thé 1 ngay hodc 1 nim, NST bit chéo.
Ki giira 1: NST xép thanh 2 hang trén mic phing xich dao.

Ki sau 1: phan li NST

Ki cubi 1: hinh thanh 2 giao tir mang bd NST kép

Gam phan 2 tuong tu nhu nguyén phan

bai lugng lién quan

DPong théi lién quan dén NST

Ki S6 NST Sb cromatic Sb tam dong
Trung gian 2n kép 4n 2n
Trude 1 2n kép 4n 2n
Gitra 1 2n kép 4n 2n
Sau 1 2n kép 4n 2n
Cubi 1 In kép 2n In
Trude 2 In kép 2n In
Gitra 2 In kép 2n In
Sau 2 2n don 0 2n
Cubi 2 N don 0 1n

Xét a ca thé ¢6 a té bao giam phéan
S tinh tring tao ra 1a 4a (duc). SO tring tao ra 1a a va 3a thé cuc (cai)

1té bao sinh tinh glam phan cho 4 giao tir vdi ti 1¢ ngang nhau. Néu khong c6 hoan vi gen no s&
cho t6i da 2 loai giao tir, néu xay ra hoan vi thi s& c6 ti da 4 loai giao tir. 1 té bao sinh trimg qua
giam phan tao duy nhét 1 trimg.

Dé d& hinh dung ta ¢6 mé hinh sau:

Gidm phén c6 xdy ra trao doi chéo:
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B
= hindoi trao ddi chéo glam phan1vil
AB:ab:aB: ab
3

e (ki trUNE gian

Giam phan khong xay ra trao doi chéo

nhan i giam phan 1va2 208 73b

e

e — dk| trung gian

% khang trao ddi chéo ><
<N

Sau ki dau, cac NST d3 dugc nhan doi va & trong trang thai kép, vao ki giita cac NST kép nay
x€p thanh 2 hang tuong g v6i nhau. Bé dé hiéu hon ta xét vi du sau:

AA aa

AaBb= AAaaBBbb = AA  aa
BB bb

b
°“l'vb BB

Neéu nhu xét trong 1 ki€u gen c¢6 n cap di hop, vay ta s€ ¢o6 n vi tri sap x€p, vi vi tri s0 1 néu ta
ddo lai thi van nhu nhau nén coi né gilt nguyén, vi tri s6 2 c¢6 2 cach chon, vi tri s6 3 ¢6 2 cach
chon....vi tri thir n cling ¢6 2 cach chon, tong quat ta cd so cach sap xép (k) duogc tinh bang cong
thirc:

k — 2n71

Téng sb giao tir tao ra khi co thé mang bd NST 2n giam phan la

2" trongdénlatat cd cap di hop, giam phdn khéng trao dé chéo

2" *trong dé cé ncip NST , k cap dong hop

P trong dén cdpdi hop , k cap trao déichéo tai 1 diém

2". 3ktrong dénlasé capdi hop , k cap xdy ratrao doi chéotai 2 diém khéng cting lic

2" 4" trongdonla s6 capdi hop ,k captrao déi chéotai2 diém cung luc
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Xét bo NST cua loai 1a 2n, trong d6 1 nira 1a ngudn gbe tir me, mot ntra c6 ngudn gdc tir bd. Vay
sO giao tir sinh ra chira a NST ¢6 ngudn gbc bén ngoai 1a C¢, chira b NST ¢6 ngudn gdc tir bén
noila C’

(ban doc tw tham khao cach chirng minh, cai nay o trén mang co)

Dot bién giam phan

Qua trinh giam phan c6 thé xay ra sai sot trong giam phan 1 hodc giam phan 2. Néu giam phén 1
¢6 1 cap nhidm sic thé nao d6 khong phén li s& tao ra giao tir mang n + 1 van— 1 NST. Vi du
kiéu gen Aa giam phan khong phan 1i trong ki Qau s& tao ra 2Aa : 20 tirc 1(n+1): 1(n-1). Néu
giam phan 1 dién ra binh thuong, giam phan 2 bat thuong s€ tao ra giao tt mangn+ 1 van—1

NST. Vi du Aa gidm phan 1 binh thuong, giam phan 2 khong phan li s€ cho ra AA: O:a:a hoac
A:A:aa:0 hodc AA: O:aa: O .vv

Giam phan & co thé ddt bién

Co thé mang ba nhiém kép (2n + 1+1) hogc 4 nhiém (2n + 2) khi giam phén cho ti 1¢ giao ti 1a:
In: 2(n + 1): 1(n + 2) (vi n c6 thé di riéng, c6 thé di v6i NST thir nhat hodc 2, hoac di chung ca 2
NST). Tuong tu nhu vay co thé 3 nhiém (2n + 1) giam phan cho ti I¢: 1n:1(n+1)

Cothé Aaagidam phdnchora:% Aa+%A+%aa+%a:1

Co thé Aaaa giam phdnchora :%Aa +% aa=1

Dé tim ti 1& giao tr ta c6 thé v& hinh vudng, tam giac hodc nhan tryc tiép.
Cach vé hinh

AAaa (ti 18 giao tir = sy két hop giao tir 6 dudng thang)

A A

o

AAa (ti 18 giao ttr = sy két hop cua 3 duong thang véi 3 giao tr & 3 goc)
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Cach nhén tryec tiép

. 2 1 1 2
Aaa : thém alen a0 O phia sau, t6 hop 2 chép 4 ta duoc: gAa+€ A+g aa+ga

AAaa

Néu 1a co thé tam nhiém hodc 3 nhiém vi du (Aaa) c6 thé thém 1 alen 4o phia sau ki hiéu d6 1a O
hay AaaO, danh sb vi tri A twongimglal,a-2,a-3,0-4. Két hop lan luot theo thir tw 1 — 2,
1-3,1-4,2-3,2-4,3-4 (t hop 2 chap 4) sau d6 chia ti 16. Néu co thé tr boi hodc 4 nhiém
thi khong can them alen 40 phia sau, danh so va lam tuong tu.

Vi du ta c6: AAAaaa (6n) giam phan, giao tur chira 3NST trong 6NST, vay ti 1¢ giao tir 1a 1AAA:
9Aaa: 9Aaaa: laaa

Thuec té tinh tring mang bd NST n + 1 khong c6 kha ning séng, co thé 2n + 1 hodc 3n it ¢ kha
nang sinh san hiru tinh. Vi vay vi¢c tinh toan ¢ day chi dya trén li thuyét.

V& nguyén phan giam phan ta c6 mot bai tdp nho nhu sau:

Vi du

mgt nhémté bao sinhtinh mang kiéu gen AaBb % iﬁ tién hanh giam phan.
e m

Tim s0 t€ bao it nhat dé sau giam phan c6 thé c6 day du cac loai giao tu.

Hudéng din
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Ta c6 s6 loai giao tur co thé c6 14 2.2.4.4 = 64. Goi sérth’é' bao sinh tinh tham gia giam phan la a ta
c6.4a>64< a>16, dau ‘=" xdy ra khi a = 16. Vay s0 t€ bao can thiét 1a 16.

Gidam phin & thuc vat
Hinh thanh hat phin

Té bao trong bao phin 2n giam phan tao ra 4 bao tir duc don bdi n, mdi té bao n lai nguyén phan
tao 1 hat phén n.

Hinh thanh tdi phéi
Té bao nodn (2n) giam phén tao 4 té bao (n), 3 t& bao tiéu bién va 1 t& bao nguyén phén tao tai
phoi chira 8 nhén (thé giao tir cai)

Pruid trifin cia thif giso b gy
(hpd phaing

Pkt iridn cibn el geme 10 cai

[k ]

Nhdin clis W Bio Sng philn

Hinh 42.1. Sir phat irfdn cda hat phiin v (i phai

Qus trinh thu phén va thu tinh
Thu phén

Thu phan 14 13 qua trinh van chuyén hat phan tir nhi dén nam nhyy. C6 2 hinh thtrc thy phan: Ty
thu phan (hat phin cta hoa cdy nao thu phin cho hoa cdy d6) va thu phan chéo (hat phan cua cay
nay thu phan cho hoa ctia cay khac cung loai). Thyc vat hat kin thy phan nhd con trung, nuéc,
gi6, chim hoac nguoi.

Thuy tinh
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Thu tinh 13 su hop nhat ciia nhan giao tr duc v6i nhan cua té bao tring trong ‘a'li phoi dé hinh
thanh nén hop tLr (2n), khm dau cta ca thé méi. Qua trinh thu tinh kép: Té bao dng phan trong
hat phdn ndy mam tao ra ng phan. Ong phén sinh truéng Xuyen qua voi nhuy, qua 16 ti phoi
vao tai phdi — giai phong 2 giao tir, mdt giao tir (n) hop nhat voi té bao trimg tao thanh hop tir
(2n), mot nhan con lai (n) hop nhat voi nhan cyc (2n) ¢ trung tAm tai phdi tao thanh nhan tam
boi (3n), phat trién thanh ndi nhii cung cép dinh dudng cho phoi.

+ Giao tir duc 1 (n) + trimg (nodn cau) (n) — hop tir (2n)

+ Giao tr duc 2 (n) + nhan cuc (2n) — nhan ndi nhii (3n)
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LAI

SO LUQC VE CAC KHAI NIEM
Gen

Gen 1a mot doan ADN mang !:héng tin ma hoé gho san ph:?lm nhét dinh, san phém d6 co thé 1a
protein hoac ARN. Gen dot bién 1a gen bi bién doi tir gen goc.

Tinh trang

Tinh trang 1a mdt dac diém vé hinh thai, cdu tao, sinh 1i....cia co thé. Vi du: mau hoa & hoa Ha
Lan, hinh dang qua & bi ngo.

Kiéu hinh
Kiéu hinh 1a mot tinh trang nao do (;ﬁa co thé biéu hiép ¢ cac dang dac tinh khac nhau. Vi du
mau hoa ¢ ddu Ha Lan c6 cac mau sac nhu trang, do, hong. Hinh dang qua bi ngd nhu tron, det,
dai.
Thé dot bién 1a cac ca thé mang gen dot bién biéu hién ra kiéu hinh.
Ki hiéu kiéu hinh vi dy:
A—B—hogc A;: kiéu hinh phy thudc vao alen troi A va B
A—bbhodac A bb: kiéu hinh phu thudc vao alen trdi A va alen lan b
Alen

Alen 1a céc ban sao cua cung 1 gen, cac ban sao nay gidng nhau vé kich thudc, khac nhau ¢ mét
hodc mét sb cip Nucleotic. Cac alen khac nhau cuia cung 1 gen quy dinh tinh trang gidng nhau
nhung kiéu hinh ¢ thé khac nhau phu thudc vao t6 hop gitta chung, hoac t6 hop voi cac alen
thuoc gen khac, vi du gen X c6 2 alen 1a A va a. Gen Y gom 2 alen 1a B va b. T6 hop Aa cho
kiéu hinh hoa dé hodc AaBb ciing cho kiéu hinh hoa do.

Alen trdi hiéu don gian 1a Alen quyét dinh biéu hién nén kiéu hinh, ki hi¢u thuong gap cta alen
troi 1a chir in hoa. Alen lin hiéu don gian 1a alen khong biéu hién duogc kiéu hinh khi & trong to
hop véi alen khac trong cung 1 gen. Ki hiéu thuong gap cua alen ldn la chiing thuong. Ngoai ra
con c6 gen da alen. Vi du gen X gém c6 3 alen 13 a,,4a,,a,. Néu alen a, trdi hon a,, @, troi hon d,
thi ta thuong dung ki hiéu lam dung toan hoc mdt chut do 1a 1a a,>0a,>a;, Thuc ra dinh nghia troi
lan phirc tap. Vi duy, kiéu gen Bb, Alen B cling tao ra san pham alen b ciing tao ra san pham,
nhung san pham ctia gen b khong du dé c6 thé biéu hién ra kiéu hinh.

Kiéu gen

Kiéu gen 1a t6 hop gen quy dinh nén kiéu hinh. Vi du kiéu gen AaBb quy dinh qua bi tron
Kiéu gen dong hop 13 vi du: AABBcedd

Kiéu gen di hop vi du: AaBBDDEe

Lai

Lai 13 sy gap g& va két hop giira giao tir duc va giao tir céi.
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Lai phan tich 1a cho ca thé chua biét kiéu gen lai voi ca thé mang kiéu gen ddng hop lan. Y nghia
cua lai phan tich thuong la dung dé xac dinh ki€u gen cua ca thé dem lai.

Lai thuan nghich 13 hoan di tinh trang dem lai ctia bd me cho nhau. Vi du bd xanh lai v6i me do
13 lai thuan, lai ngich 1a b6 d6 x me xanh. Y nghia caa phep lai thuén ngich thuong dung dé xac
dinh vi tri gen thugc NST trong té bao hay gen & trong ti thé, lap thé thudc té bao chit.

Lai tro lai 1a cho con lai lai nguoc lai véi b hodc me qua 1 hodc nhiéu thé hé. Y nghia cua
phuong phap lai tré lai nay la tao nén dong thuan ching. Dong thuan chung la nhiing ca thé
mang kiéu gen dong hop. O ddy, mién sao nhing kiéu gen ching ta quan tim dong hop thi do 1a
thuan chung.

PHEP LAI
TONG QUAT

Toan lai thuc chat 1a su gip g& cta giao tir duc va giao tir cai, ching két hop v6i nhau tao thanh
hop tir. Vi vay, lai s& 1a két qua ciia qua trinh t6 hop cc gen tao nén giao tir, sau d6 cac giao tir
két hop vé&i nhau nén thanh hop tir, mdi hop tir 14 mot kiéu gen, mdi kiéu gen biéu hién thanh
kiéu hinh twong tng. Vay tom tai, mot qua trinh ciia lai bao gdm 4 budc chinh:

1. Tao giao tur
2. Tohopgiaotu
3. Hinh thanh nén kiéu gen
4. Biéu hién kiéu hinh
Trong phép lai, dé ki hiéu 2 c4 thé nao day lai v6i nhau ngudi ta ki hiéu 1a ddu “x”. Vi du

CC 2

Aax Aa , bé téc xodn xmetéc thang... v.v. Dau & day c6 ban chat twong ty nhu dau ‘nhan”
trong toan hoc nhung né linh dong hon. Vi du AaxAa#Aa.Aa=A’a’. Dung s& la
AaxAa=|A+a)| A+al= AA+2 Aa+aa= A*+2 Aa+a°. Viéc hiéu va ap dung “nhan” hodc “lai”
can phai linh hoat va hop 1i.

Toén lai c6 2 bai toan 16n la: bai toan thuan va bai toan nghich. Bai toan thuan di “xu6i dong”
theo thirc ty cac budc 1 -2 -3 » 4 nhu ¢ trén. Bai toan nghich di theo chiéu nguoc lai 1a
4 -3 -2 - 1. Xét vé mic do kho, bai toan thuan thuong dé& xir 1i hon so voi bai toan nghich,
nhung trong nhiéu trudng hop, bai toan thuan kha réi ram.

Trinh tir giai bai toan thuan theo ¢ dién theo cac budc (so db lai).

Goi tén giao tr. Vi du: A: hoa dd; a: hoa tréng

Viét phép lai ctia P (parent): P 1a thé hé bd me vi du: P: Aa x Aa.
Viét giao tir G: vi du G (A, a) (A,a)

Lap bang chéo

Tir ban chéo tom lugc kiéu gen va kiéu hinh

MR

Trinh ti giai bai toan nghich theo cach minh thudng thiy gdm c6 2 budc 16n:

1. Bién luan kiéu gen dem lai (bién luan trdi lan, quy luat, vi tri gen, su lién két V.V)

2. Viet so do lai kiém ching gia thuyét (giong bai toan thuan)
Céc cach giai trén kha dai va khé rdi néu gip nhimg bai kho. Viée giai theo cach trén mang tinh
chat lich str. C6 1€ vi ghi nh¢ cong on cia Menden da tim ra quy ludt cua toan lai, 6ng cling la
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nguoi dung so do lai theo cach trén dé kiém chung suy luan cia minh, trén co s¢ gia thuyét ong
dua ra dya trén xac suat thong ké trudce do.

Dé dé dang theo ddi nhitng phan bén dudi, ching ta c6 tom tit bai toan thuan theo qua trinh 4
budc nhu sau:

1. Tao giao tu

2. T6 hop giao tir

3. Hinh thanh nén kiéu gen
4. Biéu hién kiéu hinh

Chung ta chia cac nghich ra lam cach dang nho nhu sau:

1. Tu ki€u hinh doi con suy nguoc kiéu gen doi con
2. Tu ki€u hinh doi con suy nguoc ki€u gen dem lai ctia bo me

Chung ta con c6 thé xem bai toan thuan nhu 14 khai trién da thirc, bai toan nghich nhu phén tich
da thirc thanh nhén ttr.

BAI TOAN THUAN

BUOC 1: QUA TRINH TAO GIAO TU
Mé dau

Giam phén ¢ co thé c6 kiéu gen phén li doc 1ap
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Ta c6 so do don gian ki€u gen Aa gidm phan nhu sau:

CO SO TE BAO HOC CUA QUY LUAT PHAN LY

.

= 1T
k.
Wi Ao F T oy yuisypdd-smaes

l’ ln’ I’ l’
Chu thich: ki dau 1 té bao Aa nhan d6i nén ta s& co té bao mang 2n kép (Aaaa). Dén ki giira té
bao xép thanh 2 hang (AA --- aa). Luu ¥ té bao s& khong xép theo (Aa ---- Aa) do alen A nhan
doi thanh AA, 2 alen nay dinh v61 nhau ¢ tam dong nén s€ ding cung nhau. Alen a cling tuong
tur nhu thé nén s& khong c6 truong hop (Aa-----Aa). Pén ki sau chung ta s& c¢6 2 té bao con mang
n kép 1a AA va aa. Bén ki phan bao thtr 2, ki nay thuc chit 1a nguyén phan, AA nguyén phan cho
ra 2 té bao con 1a A, A. aa cho ra 2 té bao la a, a. ti 1& gitaAvaAla2:2=1:1 bé cho gon ching

lA+la
2 2

ta coi Aagidam phdnchoraA,a=(A+a). Néu lay xac suat chung ta c6 Aa —» A,a=

Néu co thé c6 bd NST AaBb giam phan thi sau ki dau, cac NST da dwoc nhan doi va O trong
trang thai kep, vao ki gilta cac NST kép ndy xCp thanh 2 hang tuong tmg v6i nhau. Bé de hiéu
hon ta c6 so do:

AA aa

BB bb|"0%

AaBb= AAaaBBbb = (
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Luc nay ta thiy vi tri dimg ctia Alen su 1 su to hop cia (AA, aa) véi (BB, bb) nén ta ¢ biéu
thirc | AA+aa || BB+bb|. Khi budc vao giam phan 2, bd NST s& giam di mot nira tir n kép chuyén
thanh n don nén ta c6 biéu thic (A+al(B+b|= AB+Ab+aB+ab. Viy chung ta c6 thé biéu dién
qua trinh giam phan ctia AaBb vé dang biéu thirc 1a (A+al(B+b|, ma (A+a) 1a két qua cia giam
phéan ctia Aa,|B+b|1a két qua giam phéan ctia Bb, do d6| A+al(B+b|= Aa. Bb=AaxBb. Viy ta c6
thé viét tom tit qu trinh giam phan cua co thé AaBb la:

AaBb=Aa x Bb=|A+a||B+b/=AB+Ab+aB+ab

Pé don gian hon chung ta c6 cach hiéu nhu sau: Ta biét rang cac NST ludn ding v6i nhau ting
cap, khi gidm phan, bo nhidm séc thé giam con mot nira, tic la mdi vi tri chon 1 va chi 1 trong 2
hodc nhiéu nhiém sic thé. Vi du AaBbDd khi giam phan, bo nhiém sic thé giam di mot nita, do
d6 chiing ta s& c¢6 3 vi tri dimg ctia alen. Ma mdi vi tri chiing ta ¢ 2 cich chon nén ching ta c6
2.2.2 = 8 loai giao tir. Chiing ta con c6 thé viét lai nhu sau AaBbDd — (A+a)(B+b)(D+d)= sb
loai giao tur.

Qus trinh tao giao tir c6 kiéu gen phén li doc 1ap cin nhé

Ta c6 4AaBb giam phan cho ra IAB + 1Ab + 1aB + lab. Tuong tu 2AaBB cho ra 1AB + 1aB,
vv nén ta cé cac két qua nhu sau:

9A—-B—{4 AaBb+2 AaBB+2 AABb+1 AAB=4 AB+2 Ab+2aB+1ab
3A—bb=2 Aabb+1 AAbb=2 Ab+1ab
3aaB—(2aaBb+1aaBB=2aB+1ab

laabb=1ab

Qua trinh tao giao tir c6 ki€u gen hodn vi

) AB )
Giam phan & co thé mang b ¢6 xay ra trao doi chéo:

A B B
A B ;>< P A
———— ahin di trao di chéo giam phan1va 2

=:=.. AB:ab:aB: ab
b b = B -

d d

e Ok trUNE gian
da a%

: A 2 AB . . 2. o
Giam phan ¢ co thé mang ab khong xay ra trao doi chéo
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L A B
}>< ,><
ahn 46 khéing trao ddi chéo gamphan1va2 5 pa.pa
. .
a b : :
a 3

e (7 kitrung gian

/ 1 2 AB .y A 5 A r A A Z:
Chung ta nhan thay rang co thé b’ qua trinh giam phan xdy ra trao doi chéo cho ra 4 té bao voi

ti 16 1AB:1Ab:1aB:1ab. Giam phan khong xay ra trao d6i chéo chung ta thu duoc 4 loai té bao
v6i ti 16 2AB:2 AB. Do s6 té bio c6 xdy ra trao ddi chéo trong co thé c6 thé bang hodc khong
bang s6 t& bao khong xay ra trao doi chéo. Goi sb t& bao xay ra trao ddi chéo 1a x ; s6 t& bao
khong xay ra trao ddi chéo 13 y ta c6 ti 1 giao tir nhu sau:

xdy ratrao déichéo: xAB: xAb: xaB: xab
khéng xdy ratrao déi chéo:2 yAB:2 yab

. 2. 2x
til¢ tur trao doi chéola| Ab+aB|=—————
i 1¢é giaotir trao doi chéola| Ab+aB)| Ixidy
ti ¢ giao tir khéng xdy ratrao déi chéola:| AB+ab|= 2x+dy
4x+4y
né'udétfzitacéAbzaBzizL,
4[x+y| 2 4lx+y|
1-f
AB=ab=
!
tir déyta céf = tong so giaotur hodn vi

tong so giao tur dwoc taora

vdy co thé goif lati I¢ hodn vi hodc tan so hodn vi déu duorc. Nhung xét vé thuat ngit tan s6 théy
khong ding 1am, vi tan s6 hay lién tudéng dén so 1an cua mdt hién tuong nao do lap lai trén mot
don vi thoi gian.

Ho4n vi 2 gen thudc 1 NST téng quat

Hoén vi gen la hién tugng gen lién két khong hoan toan, vi vy cac alen cung locus c6 thé thay
d061 vi tri cho nhau. Tan s6 hoan vi f<0,5.
_ tong so giao tir co6 hodn vi
tong so giao tur taora

giaotir liénkét +giao tir hodnvi=1
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Cac NST phan li cuing lac tao nén cac giao tir co ti 16 twong Gmg bang nhau.

vi du co thé e giam phan cé f =0,3 thi cdc logi giao giaotur tao ravoiti 1é
a

giaotitliénkét : AB :ab:%z 0,35:

giaoti hodnvi :Ab=aB=£=0,15

N

Hoén vi gen c6 3 gen thu¢c 1 NST

Xem thém, khong dwoc tity ¥ dp dung, vi hién nay ton tai 2 truong phdi véi 2 cong thirc khdc
nhau & ché, céng thirc phia dwéi cé nhan thém lwong % & flkép thuc té) hay khéng. Mdi truong
phdi co cach chung minh cac nhau, cong thirc phia dwdi dwoc nhiéu nguoi theo hon ca.

Gia su trat tu cua ching 1a ABD

d(A= B|=f|A,B|+f kép thuc t¢|

d(B=D|=f(B, D|+f kép thucté |

d|A=D|=d|A=B|+d|B= D|

f | kép thuc té |

hé sé tring lap|C |= 3
esotringlapl Cl=r o o

Qua trinh tao giao tir c6 kiéu gen dot bién
2 ., n 2 1 1 2
Co'thé Aaagiam phanchora:— Aa+—=A+—aa+—a=1
6 6 6 6
2 ., ~ 3 3
Co'thé Aaaa giam phdnchora :E Aa+€ aa=1

Tim ti 18 giao tir ta dung dung quy tat t6 hop dé tim ti 1& giao tr. Chiing ta c6 thé v& hinh vuong,
tam giac hodc nhan truc tiép.
Céch v& hinh

AAaa (ti 18 giao tir = sy két hop giao tir 6 dudng thang)

A A

o

AAa (ti 18 giao ttr = sy két hop cua 3 duong thang véi 3 giao tr & 3 goc)
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Cach nhan truc tiép

. 2 1,1 2
Aaa : thém alen 4o O phia sau, t6 hgp 2 chap 4 ta duogc: gAa+€ A+E aa+€a

AAaa

Néu 1a co thé tam nhiém hodc 3 nhiém vi du (Aaa) c6 thé thém 1 alen 4o phia sau ki hiéu d6 1a O
hay AaaO, danh sb vi tri A twongimglal,a-2,a-3,0-4. Két hop lan luot theo thir tw 1 — 2,
1-3,1-4,2-3,2-4,3-4 (t hop 2 chap 4) sau d6 chia ti 16. Néu co thé tr boi hodc 4 nhiém
thi khong can them alen 40 phia sau, danh so va lam tuong tu.

Vi du ta c6: AAAaaa (6n) gidm phan, giao tir chtra 3NST trong 6NST, vay ti 1€ giao tir 1a 1AAA:
9Aaa: 9Aaaa: laaa

Thuyc té tinh tring mang bd NST n + 1 khong c6 kha nang sdng, co thé 2n + 1 hodc 3n it c6 kha
ndng sinh san hiru tinh. Vi vay viéc tinh todn ¢ day chi dva trén 1i thuyét.
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BUOC 2: QUA TRINH TO HQP GIAO TU
T6 hop giao tir 1a su két hop ngau nhién, do d6 chung ta c¢6 cong thirc tong quat nhu sau:

Té hop giao tir = giao tir bén bé x giaotir bénme, khi bd 1a AaBbDd, me 13 AaBbDD ta c6 thé viét
qua trinh t6 hop lai nhu sau:

|A+a||B+b||D+d|x|(A+a|(B+b|[D+D)
i|A+a||A+a)[B+b|(B+b||[D+d|[D+D|
i|A+a)|B+bf’(D+d|D+D|

4(Aax Aa)(Bb xBb)(Dd x DD)

Tir ddy ta c6 thé nhan xét rang, phép c6 kiéu gen gdbm nhiéu locus gen thuc chat 1a t6 hop cia
nhi€u phép lai nhé. Moi phép lai nho tuong tng véi phép lai cia 1 locus gen.

Vi du 1: cho phép lai AaBbDD x AaBbDd
Tim ti 1¢ kiéu gen mang 3 alen tri?
ta c6: AaBbDD x AaBbDd = | Aax Aa||Bb x Bb|[DD x Dd |

1 1
tlzA+-a
2 2

1,.1
—A+-a
2 2

L1p+lp|[ip+ 1]
2 2 /127 27) 27 20

Ly lD)(lD+%d

Do vai tro cta céc alen la nhu nhau nén ta c6 thé quy tat cé alen trgi vé x va alen lan vé y, khi do:

5

1 —(x+yP.x -1 CixX'. y* ¥k e N, k<5

1)= 32 “n&

theo dé bai sé sé alentrgila3nghiala bdc ciia x bang 3, suy rak =2
C;_10_5

thay vaotacé: —=—
32 32 16

déi véi phép lai cé nhiéu kiéu gen hon thuec hién twong tur
Ck
ddac biét khicho cdthé di hop hoantoan tw thu, ti I¢ doi conmangk alen tréila 2—:

Vi du 2 Cho phép lai AaBbDD x aaBbDd
Tim ti 1¢ kiéu gen doi con mang 1 cip gen di hop

lAa+laa

ta co: AaBbDD x aaBbDd = 5

1
(4 BB+2 Bb+— bb)(ZDD+2Dd)( )

Do vai tro ctia kiéu gen dong hop va di hop 12 nhu nhau nén ta c6 thé quy tat ca cac kiéu gen trén
vé X, y. Trong d6 x 1a kiéu gen di hop, y 1a ki€u gen dong hop, vay:

3
)= 8x+y3— Z “X*yv* ke N, k<3|

1
8
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vicé 1cdp gendi hop nénbdc ciia x bang 1hay k=1, vdy gid tri can timla %

BUOC 3. QUA TRINH HINH THANH NEN KIEU GEN

Do lai 1a sy t6 hop ctia nhiéu phép lai nho, nén sé kiéu gen doi con sé 1a sy to hop cua kiéu gen
trong cac phép lai nho nay. Vi du. AaBbDd x AaBbDD, phép lai trong trudng hop nay dugc biéu
di?n thanh (Aax Aa|(BbxBb|(Dd xDD|.Ta c6 AaxAa=(A+a)(A+a)=AA+2 Aa+aa nén doi
con cho ra 3 kiéu, twong tu BbxBb cho ra 3 kiéu, Dd x DD cho ra 2 kiéu. Vay s6 kiéu gen doi
con s& 1a 3.3.2=18 kiéu.

Nhung khong phai truong hop nao ngudi ta ciing cho s6 cip gen, hodc truong hop gen lién két,

c6 hién tugng hoan vi chang han thi kiéu gen tao ra s& 16n hon nhiéu. Vi du phép lai b X ab co
hoan vi 2 bén cho ra 10 loai kiéu gen chtr khong phai 9 loai nhu phép lai AaBbx AaBb. Vay nén

ta s& di tim cong thirc tong quat.
S6 kiéu gen tdi da chi xét trén 1 cip NST thuwong.

Lai thuc chat 1a x4c sudt gap g& cua cac giao tir nén toan lai co ban cling gidng nhu toan t6 hop
va X4c suat. Vi vay khi cho 2 ca thé cung loai lai vo1 nhau ta c6 cac kiéu gen c6 thé c6 ciia thé hé
con sé& bang tong kiéu t6 hop trir di t6 hop gidng nhau hay:

2
n—n

2

N:xy—Ci:xy—

Ta c6 cach chimg minh khac d& hiéu hon nhu sau:

Trong qua trinh giam phan cua bo va me, cc giao tir duc c6 thé giéng hodc khac giao tir cai vé
thanh phan alen, goi s6 giao tir giéng nhau giita ca thé duc va cai 1a n, ta ¢6: me s& choraa +n
giao tir khac nhau, b6 s& cho ra b + n giao tir khac nhau.

chobé melai véinhautacd: (a+n)(b+n):ab +an+bn+n’

do a¢b¢nnéncdckiéugentaoratir téhapavo”ib,b véin,avéinbéng ab,bn,an

T6 hop n véi n vi ¢6 cac giao tir gidng nhau hoan toan nén sé& c6 n kiéu gen dong hop va C; kiéu
gen di hop. Vady sékiéugentgo ratirn’ sé Idn+Ci,talqicén+Ci: nz—Cinén
(a+n)(b+n)=ab+an+bn+n2 - ab+an+bn+n+Ci

. 2 2
Lab+an+bn+n"—C;,

tla+n|lb+n|-C;

2
n" —n
2

néuddta+n:x,b+n:ytadwac:xy—Ci:xy_

Vi N 1a s0 ki€u gen c6 the cd, x 1a giao tir khac nhau bén bo, y 1a s6 giao tur khac nhau bén me,
n la sO giao tir giong nhau gitra bd va me.
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Vidul

xét phéplai % X ;—Af ¢6 hodnvi 2 bén:

tacox=4,y=4,n=4

2
4 4:5+2+2+1:10

— vdy tong so kiéu gen séla N =4.4—
Kiém chimg:

A—B—:céSkiéugenlc‘l—-— LAD L AD LAY

AB’ aB’ Ab’ ab ’ aB
2 Ab Ab
A—bb:cé2kié la—;—
co2kiéu gen aAb s
aaB—:céZkiéugenlda—B;@
aB’ ab
aabb: ¢6 1 kiu genla 92
' g ab
Vidu 2.
cho Aa BD x Aa BD ,doiF 1c6t6i da bao nhiéu kiéu gen ?
bd bd
huréng dan
.. BD BD BD BD
tacoAa—x Aa—=|Aax Aa||— x—
acdAa=rxAa | Aax aJ(bded)
5 o 2’-2_
AaxAa:x=2,y=2,n=2 -2.2— > =3
2
@x@:x:4,y:4,n:4—>4.4—4 4:10

bd  bd
vdy sé kiéu gen F 1 max la: 3.30 =30 kiéu
S6 Kkiéu gen tdi da trong quin thé

Co n alen cua mot gen nam trén cung 1 NST thuong

N:n(n+1)
2

Chung minh cong thirc nay. Pon gian ta ¢ néu c6 n alen khic nhau thi s& co n kiéu gen dong
nin+1)

N o~ 7 21 X . A A A 1.2 R ~ 12X 2
hop va s€ c¢o C;, kiéu gen di hgp nén tong so6 ki€u gen s€ la n+C;,= 5

20241) 601 AA, Aa, aa

VidugenKcod2alenla A,anéntaco N=
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Co a,_alen cua gen thir nhat, a, cua gen thir 2...... co a4, gen cua gen thir n lién ket trén cung
INST thuong

a,d,.....a,+1|
2

a,a,...a,

N=

Chung minh cong thirc ndy don gian ta c6 NST c6 2 chiéc, chiéc thir nhat c6 a,a,...a, loai, chiéc
n(n+1)

thir 2 cling ¢6 a,4,...a, loai. Két hop 2 chiéc thir nhat va thir 2 gidng nhu céng thue N= >

nén ta c6 cong thirc tong quat & trén.

Gen lién két véi NST X, c6 hodc khéng cé alen trén Y

XX ¢6 2 chiéc gidng nhau hoan toan, ta c6 thé xem né nhu NST thudng vi vay tinh s6 kiéu gen
nhu NST thuong.

N 4y =(giao tir khdc nhaubén X ) x (giaotir khdcnhaubénY')
Kiéu lai

N(N+1

Q= diéukién: genthugc NST thuong

Q=N . N, diéukién : céit nhat 1 genthugc NST giditinh
BUGC 4. QUA TRINH BIEU HIEN THANH TiNH TRANG

Thong thuong, do gen c6 tinh trdi 13n nén 1 hodc nhiéu kiéu gen s& biéu hién 1 tinh trang. Vi du
A: hoa d9, a: hoa trang thi kiéu gen AA, Aa s& biéu hién hoa d0, aa s& biéu hién hoa tring. Trong
truong hop 1 phan tir protein 1a sy két hop cua nhiéu gen khac nhau, hoéc 1 kiéu hinh 1a két qua
tuong tac cia nhidu phan tir protein nén chiing ta c¢6 nhiéu gen s& biéu hién 1 tinh trang, tiéu biéu
truong hop nay 1a tuwong téc.

Vi du: A-B-: hoa do; A-bb: hoa tréng; aaB-: hoa tr'flng; aabb: hoa tréng.
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TI LE KIEU HINH
CONG THU'C TONG QUAT CUA PHEP LAI TREN 1 CAP NST
Xét vi du sau:
| AB+ Ab+aB+ab[’={ A-B- + A-bb + aaB- + aabb
Néu dat
C,s=|AB+Ab+aB+ab[=C,
T,=aabb
T,=A-bb+aaB—(T ,+T,
T,=A—B—{T,;
Ta co
Cpg=T+T,+T +T ;=T +T +T,=C,
Tong quat ta c6
C,=T,+T,+T,+...+T,
Nhan xét: Tong s6 kiéu t6 hop giao tir bang tong s6 kiéu hinh troi giam dan vé 0.
(dang 18 ra 13 phai chinh hop, nhung do t6 hop moi nguoi dung nhiéu nén dung tir to hop).
Véin=0taco
C,=T,=|0+a)*=aahodcaabb hodc aabbdd vv
voin=1taco
C,=T+T,=|A+af’=aa+A—{
Véin=2taco

C,=T,+T,+T,=(AB+Ab+aB+ab|’=aabb+A—bb+aaB—+A—B—{

Ti LE KIEU HINH KHI XET 2 GEN LIEN KET TREN 1 NST

Khi cho ca thé c¢6 cip gen lién két trén NST lai v6i nhau ta co cong thirc:
C,=Tyj+T,+T,+...+T,

taco

T,=C,—T,= A—bb=|Ab+ab|(Ab+ab|—aabb

T,=C,—T,= aaB—{|aB+ab|(aB+ab|— aabb
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. Do o 2 AB, . Ab a
Trong giam phan v6i tan s0 f'bat ki ¢ kicu gen - hoac B lubnecé Ab+ab=0.5. Hogc trong

truong hop phan li doc 1ap ta cling c6 Ab + ab = 0,5. Do d6 cong thirc trén dugc thu gon lai
thanh:

A—-bb=0.25—aabb

aaB—(0.25—aabb

C,=THAT +T,=C z=T+T ,+Tz+T ,;

=T ,;=A—B—(i1—|A—bb+aaB—+aabb|=0.5+aabb
Ta c6 cach chitng minh khac

Xét gen 2 alen lién ké} trén ciing 1 NST. C4 thé thur nhat cho ti 1¢ giao tir 1an luot 1a: AB = ab =
X, Ab = aB =y. C4 thé tht hai cho ti 1¢ giao tir 1an lugt 1a: AB = ab =m, Ab =aB =n. Khi do6 ta
cOx+ty=m+n=0,5.

Khi cho cai thé nhat lai véi c4 thé thi hai.

| AB+ab+ Ab+aB||AB+ab+Ab+aB|=(2x+2y)(2m+2n)=1
A—B—{x+xm+ym+yn+ym+yn=0,5+xm=0,5+aabb
Chtrng minh twong tu ta tong quat duoc cong thirc:
A—bb=aaB—(0,25—am=0.25 —aabb
A—B—(0,5+aabb

aabb=xm

Twong tw nhw trén ta tim dwoc

DPdng hop = 2[aabb + Aabb]

di hop = 1 — d6ng hop

di hop 2 cip = dong hop

di hop 1 cip = 1 — 4(ddng hop)

vidu.

. AB AB
tinhti 1¢ A—bb ,aaB—, A—B—cua phép lai—— x——vdi f=0.3
inhti l¢ ,aaB—, cua phéplai—=x= voi f

Huwéng din

tac6C,=T ,+T,=|Ab+ab||Ab+ab|= A—bb+aabb

%vo”ifzo.3=>(Ab+ab):O.5;ab:0.45
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%vo‘i f=0.3=|Ab+ab|=0.5; ab=0

= A-bb=0.5x0.5—0=0.25

twong tw

aaB—(|aB+ab|(aB+ab)—aabb

= aaB—{0.5(0+0/—0=0
A—B—i1-0.25-0-0=0.75

XET 3 GEN LIEN KET TREN 1 NST

Ta co

Cuapp=T spptT pg+T pp+Tpp+T ,+Tp+T+T,
T ,=aabbdd

T ,=|Abd+abd |l Abd +abd|—aabbdd=C ,—T,
Ty, T twongty

Cap=Tapt Tyt Tt Ty=T=Cpg—T )~ T~ T,

=TAB:CAB_(CA_TO)_(CB_TO)_TOZCAB_CA_CB"'TO

vi du :tinh A— B—dd cua phép lai

ABD

bd |d 45=20cmg; dBD=4OCmg)xAb—D(dAB:1OCmg,dBD:20cmg)

aBd

cmg : centimoocgan

Huwéng din

ta co ABd +Abd +aBd +abd = const=0.5=—=C ,;=0.5.0.5=0.25
C ,=|Abd+abd|| Abd+abd|=(0.1+0.16(0.1+0.01|=0.0286
C,=|aBd+abd|(aBd +abd|=(0.04+0.16/(0.34+0.01/=0.07
T,=0.16x0.01=0.0016

T,;=A—B-—dd=0.25-0.0286—-0.07+0.0016=0.153

e Thong thuong tan s6 hoan vi ciia 2 ca thé dem lai bang nhau. Vi du nay chi mang ¥ nghia
1i thuyét toan.

Ta c6 cong thirc tong quat chirng minh khac theo dang dai s6 (xem thém)

Xét 2 ca thé mang 3 gen, mdi gen c6 3 alen, trong giam phan ca thé thi nhét va ca thé tha 2 cho:
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ABD =abd=a

Abd =aBD =b=0,5fA
Abd = abD = ¢ =0,5{D
AbD =aBd =d =0,5{B
Tacoa+b+c+d=0,5

Cho céc giao tir trén to hop véi nhau tirc 1dy tich xac suat gip g& gitta ching nén ta c6 dang thirc
sau:

2a+2b+2c+2d[=1
khai trién va thu gon ta c6 (ghi A B cho dé phén biét véi A-B-, dé khong nham lan véi A - B)

A =[aabbdd+0,5 D) ~aabbdd + ALBAD* (B

A,|aabbdd +0,5 B[ ~ aabbdd + [AB+ fA£D+ fBfD

aaBG[aabbdd+0,5ﬁA]z—aabbdd+fAfB+fA£D+foD

aabbD, |aabbdd +0,5 fD[ — aabbdd
aaB ,,=|aabbdd +0,5 fB]*— aabbdd
A,,.;=|aabbdd+0,5 fA|’ — aabbdd

aabbdd = d’
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QUAN THE HOA PHEP LAI

Co sd ctia phuong phap nay dua vao to hop cac alen, két hop v6i phan tich thanh nhan tir cac
phép lai nho. Vi du:

Cho quin thé ¢ cdu trac 0.2 AABB+0.2 AaBb+0.6aaBB =1 giao phdi ngu nhién, tinh ti 1¢
A-B-.

Chung ta nhén thay ring BB x Bb cho ra 100%B-, viy nén quan thé trén s& twong duong véi
B—(0.2 AA+0.2 Aa+0.5aa’=1

p=0.3;,q=0.7;A—{1-0.49=0.51

vay A—B—{(51%

Vi du 2: cho quan thé ¢6 ciu trac 0.2 AABb+0.2 AaBb+0.6 aaBb =1, tim ti 1¢ kiéu hinh A-bb

quanthé tréntirong duwong véi Bb*(0.2 AA+0.2 Aa+0.6 aa|’=1

bb=0.25;A—(0.51, A—bb=12.75%

Vidu3

Cho quan thé c6 cau trac 9A-B- + 3A-bb + 3aaB- + laabb = 16. Lay toan bd A-B- trong quan thé
trén dem ngau phdi v6i nhau, tinh ti 1¢ A-B- & doi con.

Ta c6 9A-B-=4AB + 2Ab + 2aB + lab
CAB: TAB+ TA+ TB+ T

B1=T g +2 T +T, =T, z+2.[3°~1|+1 =T ,,=64

—A-B- 24
81
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BAI TOAN NGUQC

TU KIEU HINH POI CON SUY NGUQC KIEU GEN POI CON

Viéc tinh toan di tur giao tir, dén kiéu gen, tir kiéu gen dén tinh trang la bai todn thudn, dang nay
don gian. Nhung hau hét cac bai todn lai déu la bai toan nguwoc. Vi du tir kiéu hinh suy ra kiéu
gen, tir kiéu gen doi con suy ra kiéu gen b me. Chiing ta sé di gidi quyét tirng trieong hop.

Ta di tim cong thirc tong quat. Thong thuong chung ta xét mc}i gen ¢6 2 alen. Nhimg cong thirc
phia dudi chi &p dung cho truong hop gen c6 2 alen. Pay la di€u kién thuong gap nhat.

TU KIEU HINH POI CON, SUY NGUQC SO KIEU GEN TOI PA CO THE CO CUA
POI CON

xét kicuhinh A—B—. (A, B thuc NST thudng)
Néu A doc 1ap v6i B ta c6 s6 kiéu gen s& 13: (A-).(B-)=3.3=9
Néu A 1én két v6i B thi:

%: hodn déi vitri gitta A , B vannhw nhau sé kiéu genséla 1
b “— tirong tw sé kiéu gentrong triwong hop ndy sé la 1

AB_,
aB

% kiéu genndy khihodn déi vitri giiia A ,a; giia B, b tacé thém 1 kidunala 2‘—]’;

Nén néu A lién két voi B thi kiéu hinh A-B- ¢6 s6 kiéu gen tdi da 1a 5 kiéu.
Ta thir xét thém kiéu hinh A-B-D- (A, B, D thudc NST thuong)
Néu A doc 1ap v6i B, B doc 1ap vai D thi ta ¢6 s6 kiéu gen sé& 1a (A-)(B-)(D-) =2.2.2 =8

Néu A lién két voi B, B doc 1ap v6i D thi ta c6 s6 kiéu gen s& la (A-B-)(D-) =5.3 =15. Ta ¢4 thé
x€t thém truong hop A lién két voi D va doc 1ap véi B. Tuong tu ta ¢6 15 kiéu nira.

Néu A lién két voi B, lién két v6i D thi ta co:

0cap gendi hop ﬁg chora1kiéu genkhi hodn déi vitri alen

Co'lcc_ipgend,ih(fp:%:1,vaitr(‘)a,b,dnhu"nhaunéntacé?:kiévu:C;.Z0

c6 2cap di hop ABD ta c6thém6 kiéu : Ci. 2!

abD
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ﬁB? tacé thém4kiéu : C;. 2*

3cap gend; :
conghét lail+3+6+4=14 kiéu

tir dan chumgtrén tathdy kiéu gentudn theo quy ludt CL.2" 'voi:

n: so kiéu hinhtréi

k : s6 cdp di hop trong kiéu gen cy thé ndo dé

téng sé alentgoratoidasélaS,=1+C.. 2°+C>.2'+C>. 2% +.. . +Ck. 2!
cho nchay vai gidtri tathu duoc:

n=1:5=2

n=2:5=5=2+3'

n=3:5=14=2+3"+3"

n=4:5=41=2+3°+3’

n=5:5=122=2+3"'+3*+3%+3"

tir cong thirc trén nhdn thdy ddy la cdp sé nhdn véi cong béi g=3

sy, 13 ~1]_3"+1
max 3_1 2

n: sé kiéu hinhtréi
Viy ta tong quat dugc cong thirc

KG, =5*1
2

v6i n 12 s kiéu hinh trdi, cong thirc nay chi a4p dung cho nhiéu gen 2 alen thudc 1 cip NST
thwong

vidul

tim kiéu gen toi da ciiakiéu hinhA— B—,aaB—, A—bb,aabbbiét A lién két véi B trén 1 NST
thuong

hwéng din
A—B—in=2;5=31_g

2
aaB—iA—bb:n=1;S= 31;1 =2
aabb:n=0; S= 3'+1 =1
Vidu 2
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tim kiéu gentoi da ciakiéu hinhA—B—D—,aaB—D—(,
khi lai Aa %an% ¢6 hodn vi 2bén
A—c62kiéulaAA, Aa; B—D— cé5kiéugennén A— B—D— c6 10 kiéu gen
aaB—D—{1x5néncé Skiéu

TU KIEU HINH DPOI CON SUY NGUQC KIEU GEN BO ME

PHUONG PHAP PA THUC

x€ét phép lai Aa x Aa co:
AaxAa - (A+a).(A+a)=|A+af=A’+2 Aa+a’= AA+2 Aa+aa

Ta nhan thay rang viéc tim kiéu gen kiéu hinh doi con tir kiéu gen kiéu hinh cta bé me gidng
nhu khai trién da thitc Q= Aa x Aa. Viéc tim kiéu gen kiéu hinh ctia bd me ciing giéng phan tich
da thic thanh nhan t¢ AA+2Aa+aa=|A+a||A+a|=AaxAa. Nén diy c6 1& 1a duoc xem
phuong phép phan tich da thie thanh nhén tir dé tim kiéu gen b me. Phuong phép nay chi thuan
loi khi cac gen khong tuong tac trén 1 cap NST. Tc tinh trang “ddc 1ap” v6i nhau. Vi du:

Bai tap 1

Cho cay do tron tu thy doi con thu dugc 6 do tron : 3 vang tron : 3 hdng tron : 2 d6 nhan : 1
vang nhan : 1 hong nhan. Tim kiéu gen don gidn nhat cua P.

Huéng din

Ta co

6 d6 tron + 3 vang tron + 3 hong tron + 2 d6 nhin + 1 vang nhin + 1 hong nhin
=3 tron (2 d0 + 1 vang + 1 ddng) + 1 nhin (2 d6 + 1 vang + 1 hong)

= (3 tron + 1 nhan)(2 d6 + 1 vang + 1 hong)

(',(Aaan) B—dx&)

bD  bD

. Bd Bd
6 Aa D x Aa D

P . Bd
Vay kiéugenP la Aa D
Chiing ta nhdn thdy rang, viéc phan tich kiéu hinh thanh nhdn tir chiing ta chi biét dwoc ti 1é kiéu
hinh khi phén tich cdc phép lai I6n thanh cdc phép lai nhé. Ciing tir ddy ta nhdn thdy rang, moi
phép lai nhé sé la phép lai don gian nhat, ching sé cho ra 1 ti 1é nhdt dinh, t6 hop ciia nhiéu ti 1é
ciia phép lai nhé sé tao ra ti 1é ciia phép lai Ién. Do do, viéc nhé ti 1é cdc phép lai nhé dién hinh
la diéu can thiét. Ta cé cdc ti 1é goc:
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Ti 18 gbe
AB AB
ab ab
ma khong c6 hoan vi. Ti 1¢ 1:2:1 tir phep lai Aa x Aa v6i cac ki€u gen troi khong hoan toan hodc
gen lién két lai v4i nhau. Phép lai cho ti 1€ 1: 2: 1 nén nhé

Ab Ab Ab AB Ab Ab Ab aB AB Ab AB aB

aB"aB’ aB"ab’aB”ab’aB” ab’ ab " ab’ ab " ab

Chung ta thira nhan rang ti 1¢ 3:1 ¢6 dugc tir phép lai don gian nhat 1a Aa x Aa hoic

Phép laichotile 1: 1: 1: 1

Ab aB
ab ab

T4 hop nhiéu ti 1 gbc s& cho ra nhiéu ti 16 méi hon. Vi du. t6 hop cua ti 18 (3:1) va (3:1) = (3+1)?
choratil¢ 9+ 3 + 3 + 1. Dai dién cua ti 1€ nay la phép lai doc lap 2 tinh trang

AaBb x AaBb 2 (Aa x Aa).(Bb x Bb) = (A+a)*(B+b)’
= (3A- + 1aa)(3B- + 1bb)
=9+3+3+1.

Ta c6 céc ti 16 tir to hop 3 ti 18 trén:

(3:1) véi (3:1)=9:3:3:1

(3:1) voi (1:2:1) = 6:3:3:2:1:1

(3:1) voi (1:1) =3:3:1:1

(1:2:1) vé&i (1:2:1) = 4:4:2:2:2:1:1

(1:2:1) voi (1:1) = 2:2:1:1:1:1

(1:1) véi (1:1)=1:1:1:1

Thong thuong, trong giai toan ta chi chu tim dén 2 t6 hop dau tién.

Ti 1 gbc bién doi

Do trong nhiéu trudng hop, nhiéu kleu gen s& quyét dinh 1 kiéu hinh nén ti 18 gdc s& bi bién doi.
Dién hinh nhu trong tuong tac gen, néu cac gen doc 1ap ma khong lién két v6i nhau ching ta s&
c6 ti 18 bién d6i 9: 3+3: 1 = 9:6:1, 9+3:3:1 = 12:3:1 vv hodc truong hop twong tac gen & nhom
gen doc lap va lién két chung ta co ti 1¢ bién ddi 6:3+3:2:1:1 = 6:6:2:1:1 vv . Dbi véi ti 1¢ bién
d6i nhu thé nay, viéc phén tich da thirc thanh nhan tir 1a bat kha thi, khi d6 ta s& ding cac phuong
phap khac dé giai quyét.

PHUONG PHAP PHAN TiCH TUNG TiNH TRANG

Viéc phan tich da thirc thanh nhan tir dé suy ra kiéu gen cia b me khong phai khi nao ciing
thanh cong, vi du trong truong hop cé tuong tac gen, cac ti 1€ goc bi bién doi nén kho co6 thé ap
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dung. Nhung du cho ti 16 gbc c6 bién ddi nhu thé nao, viéc xét riéng cac tinh trang ciing khong
lam bién d6i vai tro thye sy cua n6 trong thanh phan da thure.

Cu thé hon, xét 1 tinh trang bét ki tic 1 ta di loai bo cac tinh trang khac ra khoi phép lai, tir do
bai toan chi don thuan la phép lai 1 tinh trang. Vi du:

AaBb x AaBb = 9A-B-; 3A-bb; 3aaB-; laabb = 9 dé tron; 3 d6 nhan; 3 vang tron; 1 vang nhan.
Néu chiing ta xét riéng tinh trang mau hoa tinh chung ta da loai bo tinh trang hinh dang qua. Luc
do ta c6 9 do: 3 do: 3 vang: 1 vang = 12 do: 4 vang = 4(3 do + 1 vang). Néu chung ta loai bo tinh
trang mau hoa dé xét riéng tinh trang hinh dang qua ciing ra két qua tuong tu la 4(3 tron + 1
nhin). Cau hoi dit ra s6 4 ¢ trude mdi bicu thue ¢ dau ma co6? 4 ¢ day 1a sd t6 hop cua phép lai
ma chiing ta vira loai khoi kiéu hinh ra khoi phép lai, chiing ta chi don thuan loai khoi phép lai
kiéu hinh chu khong loai hé sb ctia no. Tuc 12 9A-B-; 3A-bb; 3aaB-; laabb néu b B va b di thi
tro thanh 9A-: 3A-; 3aa; laa = 12A- +4 aa=4(3 A-; 1 aa).

Trong phép lai khong c6 tuong tac tir 2 cap NST tro 1én, phuong phap trén c6 vé thira, nhung no
BD BD
t6 ra rat hiéu qua trong phép lai co twong tac. Pién hinh nhu Aa——- bd x Aa IYE A tuong tac v6i B
cho ra kiéu hinh 6:3:5:1:1 ching han thi chung ta khong phan tich ra thanh nhan tir dugc. Phan
tich tung tinh trang tirc 1a chung ta loai bd céc tinh trang bat ki chi gitt lai duy nhat 1 tinh trang
. . . B B
mong muodn, vi du loai bo ki€u hinh chtra D, d Phép lai khi d6 dugc viét lai thanh AGEX Aa—,
moi nhiém Sé.C thé mang | alen nén day chang khac gi phép lai AaBb x AaBb do d6 chung ta s&
dugc ti 1€ bién doi tur ti 1€ goc to hop do A tuong tac véi B. Vi du trong trudong hop nay 1a 9:6:1
hoac 9:7.

Vi du
Cho cay P di hop 3 cap gen tu thu dugc doi con F co ti 1€ kiéu hinh nhu sau:
6 do tron + 6 trang tron + 3 d6 nhan + 1 trang nhan = 16

Bién luan kiéu gen cuia cay P.

Huéng din

R& rang 6 do tron + 6 tring tron + 3 d6 nhan + 1 tring nhin khong thé phan tich thanh nhén ti,
chung ta nghi ngd ¢ su tuong tac giira cac gen kém lién két. Chung ta nhan xét thdy 16=2"nén
kha ning cao s& khong c6 hoan vi. Do t6 hgp NST ludn 1a 2 chiéc, nén trong moi trudng hop,
néu khong c6 hoan vi thi s6 to hop ludn biéu dién duoc vé dang 2~

Cu thé chiing ta s& lam nhu sau:

Ta co:

do _9 A .
===9A-B- A,a,B,b|x(A,a,B,b){

trang 7 3 A—bb+3aaB—+1aabb =lA.a, x(A,a )

Suy ra A doc 1ap voi B. A, B tuong tac nén vai tro cua A, B nhu nhau. (1)

tron 3 -
nhen 1 °P ldd_(D d|x|D,d)¢
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Suy ra D doc 1ap voi d
Ti 1€ phén tinh chung:
9+7)(3+1)#6+6+3+1=>A, B, D khong ddc lap véi nhau.

(9+7|(3+1]

=4={ A hogcBl iénkét hoantoanvdi D (do lirgng giam=2")
6+6+3+1

Chiing ta co 3 cdp gen, vdy ching sé nam t6i da trén 3 cip NST, theo ti 1¢ trén ching ta da mat 4
kiéu té hop tirc 3 cdp gen ndy chi thudce trén 2 cdp NST. 3 cap gen thudéc 2 NST thi déy cé hién
tweong lién két gen.

Xac dinh vi tri cia Alen:

A ddc lap voi B.A hoac B lién két hoan toan véi D nén dé dang ta c6 Bb x Bb néu A lién két véi
D. Aax Aanéu B lién két voi D. gia str A lién két voi D khi d6 phep lai gitra Bb voi Bb la (3B-
+ 1bb) = 4 kiéu t6 hop. Vay t6 hop khi lai (A,a,D,d) x (A,a,D,d) s€ 1a:

6+6+3+1
4

tacé|BbxBb||A,a,D,d|x|A,a,D,d|=(3+1)(1+2+1] 6+6+3+1

=4=(3+1|hogc(1+2+1)

&> Ahodc Bliénkét doivéi D

vdykiéu genPla Aab—d hoa Bb%

Vi du

Mot loai thyc vat, tinh trang mau hoa do 2 cap gen (A, a va B, b) phén li doc 1ap cung quy dinh;

tinh trang cdu trac canh hoa do 1 cip gen (D, d) quy dinh. Cho hai cay (P) thuan chung giao phan
v6i nhau, thu dugc F1 . Cho F1 ty thu phan, thu dugc F2 ¢6 kiéu hinh phén 1i theo ti 1¢ 49,5%
cay hoa do, canh kep : 6,75% cay hoa do, canh don : 25,5% céy hoa trang, canh kép : 18,25%
cdy hoa trang, canh don. Biét ring khong xay ra dot bién nhung xay ra hoan vi gen trong ca qua
trinh phat sinh giao ttr duc va giao tir cai véi tan sd bang nhau. Hoi:

a. Timkiéu gen ciia cdy P
b. Tim ti 1& % cAy hoa d6, canh kép di hop tir vé 1 trong 3 cip gen & F2
c. Tinh s6 loai kiéu gen t6i da quy dinh kiéu hinh hoa tring, canh kép & F2
d. tinh ti 1& % ciy hoa trang, canh don thuan chung & F2
Huéng din

Ds _9_ z, kép _3_

~—=>=A-B- —3D——&
trang " 7 A—bb+B—aa+aabb) don 1 1dd“’

Ti 1¢ phan tinh ri€ng (9:7)(3:1) khac ti 1¢ phan tinh chung nén c6 hién tugng lién két gen. Do vai
tro cia A, B 1a nhu nhau nén A lién két vaoi D hoac B lién két véi D déu thoa man.

Xét cay hoa do canh kép c6 A-B-D- = 0.75(0.5+ bbdd) = 0.495 => bbdd = 0.16 <=> bd = 0.4 =>
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f=20%=>bd khong phai la giao tir hoan vi.

Cau a.
vdykiéu gen F 1ldAG%ZLkiéugenbdmeldAA%xaa% hodcaa%x AA%
Caub.

X . . : BD BD BD
t ) do hkép,di hoptir 1t 3 om A : AA ; AA
acso cdy do,canhkép, dj hoptir 1trong3cdp gengom Aa = D’ Bd

tir dotinhduoctiléla: 0.5x0.16+0.25x2x0.4 x0.1+0.25x2x0.4x0.1=12%

Cau c.

kiéu gen quy dinh hoa trangcdch képla A—bbD—; aaB— D —; aabbD—{2.2+1.5+1.2=11
Cau d.

cdy hoa trdng cdnh donthudn chiing la AAbbdd ; aaBBdd ; aabbdd =0.25 x0.4 x 0.4 x 2 +% x0.4x0.4=8,25%

Twong tac gen

Tuong tac 1a su anh huong qua lai gitra cac alen khong cung locus. H¢ qua cua quaé trinh nay la
mot tinh trang ndo d6 do 2 hay nhiéu alen khong cung locus quy dinh. Vi du ti 18 kiéu hinh mau
hoa ctia doi con khi cho cac cdy hoa do tu thu 1a 9 do: 3 vang: 3 hdng: 1 trang. S6 kiéu t6 hop 1a
16 = 4.4. Ta c6 thé viét lai 9AB: 3Ab: 3aB: lab. Cac twong tic khac chi 13 bién thé cua phén li
doc lap, nhung tong kiéu t6 hop 1a mot hang so.

BO tro tirc 1a 2 hodc nhiéu alen khong cing locus cting bd sung cho nhau quy dinh nén mét tinh
trang. Vi du c6 A, B cho hoa d6: thiéu 1 trong 2 cho vang hodc thiéu ca 2 cho trang. At ché 1a
alen ndy trc ché hoat dong cua alen khong cung locus véi nd. Cong gop gan gidng nhu bd tro
nhung tinh trang phéan tach rd rang hon nhu ti 1¢ 15d6: 1 tring nhung trong cac cdy d6 c6 mau
bién thién lién tuc vi c6 kiéu gen khac nhau.

Ti 1€ twong tac

. ..., Bd Bd

xét phép lai Aa D x Aa D

BdA xBa A (3B +1bb];
abD abD

(6 A—B—D—+3 A—B—-dd+3aaB—D—+2A—-bbD—+1A—-bbdd—+1aabbD—({,

Dg vai hoan ddi vai tro cia A va B s& khong nhu nhau, vi du: ddi A thanh B, B thanh A trong
kieu 3aaB—D~—+2 A—bbD— s€ thanh 3bbA-D- + 2B-aaD- = 3A-bbD- + 2aaB-D- 13 rang
chung khong giong nhau, nén ti I¢ ki€u hinh quy dinh boi ki€éu gen A-bb va aaB- s€ khac nhau.

Khi A tuong tic véi B ta co tat ca cac truong hop sau:

(9:3:3:1)
A-B-: dc} 6 do tron 6:3:3:2:1: 1 A-B-:dé 6 do tron 6:3:3:2:1:1
A-bb : hong 3 d6 nhan A-bb : vang 3 d6 nhan
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aaB-:vang 3 vang tron aaB- : hf}ng 3 hong tron
aabb : trang 2 hong tron aabb : trang 2 vang tron
D-: tron 1 hong nhan D- : tron 1 vang nhan
dd : nhan 1 trang tron dd : nhan 1 trang tron
9:3:4
A-B-:dé 6 doé tron 6:4:3:2:1 A-B-:do 6 do tron 6:3:3:3:1
A-bb:vang 3 do nhan A-bb : trang 3 d6 nhan
aaB- : trang 3 trang tron aaB-:vang 3 vang tron
aabb : trang 2 vang tron aabb : trang 2 trdng tron
D- : tron 1 vang nhan D- : tron 1 trang nhan
dd : nhan 1 trang tron dd : nhan 1 trang tron
9:6:1
A-B-:dé 6 do tron 6:3:5:1:1
A-bb :vang 3 do nhan
aaB-:vang 3 vang tron
aabb : trang 2 vang tron
D- : tron 1 vang nhan
dd : nhan 1 trang tron
9:7
A-B-:do 6 do tron 6:3:5:1:1
A-bb : trang 3 d0 nhan
aaB- : trang 3 trdng tron
aabb : trang 2 trang tron
D-: tron 1 trang nhan
dd : nhan 1 trang tron
12:3:1
A-B-:do 6 do tron 8:4:3:1 A-B-:do 6 do tron 9:3:2:1:1
A-bb : do 3 d6 nhan A-bb:vang 3 dd nhdn
aaB-:vang 3 vang tron aaB- : do 3 do tron
aabb : traing 2 do tron aabb : trang 2 vang tron
D- : tron 1 d6 nhan D- : tron 1 vang nhan
dd : nhan 1 trdng tron dd : nhan 1 trang tron
13:3

| A-B-:d6  6d0 tron 10:3:2:1 | A-B-:d6  6d0 tron 9:4:3

uigeli.xyz Trang 42




uigeli.xyz

A-bb : traing 3 do nhin A-bb : do 3 d6 nhan
aaB-: do 3 dé tron aaB- : tring 3 trang tron
aabb : do 2 trang tron aabb : do 2 do tron
D- : tron 1 trang nhin D- : tron 1 dé nhan
dd : nhan 1 d6 tron dd : nhan 1 do tron
15:1

A-B-: do 6 do tron 11:4:1

A-bb : do 3 d6 nhan

aaB- : do 3 do tron

aabb : tring 2 d6 tron

D- : tron 1 d6 nhan

dd : nhan 1 trang tron

Nhan xét: tit ca ti 1¢ trén déu 1a bién thé cua ti 16 gdc 6:3:3:2:1:1, vidu ti 1¢ 11:4:1 hinh thanh tir
blen thé (6+3+2):(3+1):1. Tir kiéu hinh trén ta nhan thay rang bién tir tile gbc 6:3:3:2:1:1 sb rat

“xau” trir ti 18 twong tac 13:3 cho ra ti 1¢ 9:3:4. Thyc té lién két ddng van cho ra ti 1¢ nay nhung
theo tuong tac 9:7

. ..., BD BD
xét phép lai Aa bd x Aa bd

BD BD _
AamanE (3 A—+aa||3B—D—+bbdd|

(9A—B—D—+3 A—bbdd+3aaB— D—+aabbdd

Phép lai nay cho ti 1¢ gbc 1a 9:3:3:1, néu A twong tac v6i B thi ta c6 kiéu hinh s& 1a nhimg bién
thé ctia ti 1€ nay: vi du ti 1€ 13:3 1a tr bién thé (9+3+1):3

Tir dédy ta c6 2 ti 16 gbe

6:3:3:2:1:1 va 9:3:3:1, chiing c6 cac bién thé trong timg. Cac bién thé cia 9:3:3:1 cho ti 1& “dep
hon”, “quen thudc” hon do céc bién thé gidng véi ti 1é twong tac gen. cac bién thé cua 6:3:3:2:1:1
khac voi ti 1& tuong tac gen thuong thiy trir bién thé 9:3:4 khi twong tac gen 13:3 va ciing chi
duy nhat trudng hop nay co ti 18 nhu vay.

Néu A va B lién két voi nhau, d& dang ta phan tich kiéu hinh ra thanh nhan tir duoc do
(3A-B- + 1aabb)(3D- + dd) kiéu hinh rai déu trén D, d va khong c6 su trung lap

(2A-B- + 1A-bb + 1aaB-)(3D- + dd) kiéu hinh ciing rai déu trén D- va khong c6 sy trung lap
Vi du: cho P di hop vé 3 ciip gen tu thu thu dwge doi con cé

9 dé6 tron

3 d6 nhan

3 trang tron
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Tim kiéu gen don gian nhit ciia P.

Ta cé
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9 do tron + 3 d6 nhan + 3 trdng tron + 1 tring nhin = 3 d6 (3 tron + 1nhan) + 1 trdng (3 Tron + 1

nhan)

= (3 d6 + 1 trang).(3 tron +1 nhin)
= (3A-B- + laabb).(3D- + dd) hoac (2A-B- + 1A-bb + 1aaB-)(3D- + dd) va dao vi tri gen quy

dinh kiéu hinh

Xem thém bang dudi day
Noi dung AB pax A8 pq Ab pax A8 py AD gy xAD By,
ab ab aB aB ad ad
9do: 9 dé tron 6 doé tron 9 do tron
3vang: 3 do nhan 3 vang tron 3 vang tron
3hong: 3 trang tron 3 hong tron 3 hong nhan
Itrang 1 trang nhan 2 dé nhan 1 trang nhan
1 vang nhan

1 hdong nhin

9do: 9 do tron 6 do tron 9do tron
3 vang: 3 dé nhén 3 vang tron 3 vang tron
4 trang 3 trang tron 3 trang tron 4 trang nhan
1 trang nhin 2 do6 nhan
1 vang nhan
1 trdng nhin
9do: 9 dé tron 3 dé tron 9 dé tron
6 vang : 3d6 nhan 3 vang tron 3 vang tron
1 trang 3 tring tron 1 d6 nhan 3 vang nhan
1 trdng nhin 1 vang nhan 1 trdng nhin
9 do: 9 dé tron 3 dé tron 9 dé tron
7 tring 3 d6 nhan 3 tring tron 3 tring tron
3 trang tron 1 d6 nhan 4 trang nhin
1 trang nhin 1 trang nhin
12d6¢: 9 dé tron 9 dé tron 12 do tron
3 vang: 3 d6 nhan 3 d6 nhan 3 vang nhan
1 trang 3 trang tron 3 vang tron 1 trang nhin
1 trang nhan 1 vang nhan
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13 do: 3d¢6 tron 9 dé tron 12 do tron
3 trang 1d6 nhan 3 do nhan 3 trang tron
3 trang tron 1 d6 nhan
1 trang nhan
15 do: 9 dé tron 3 dé tron 12 do tron
I trang 3d6 nhan 1 d6 nhdn 3 do nhan
3 trang tron 1 trang nhan
1 trang nhan
Luu y: xét ti 1€ phép lai nay
ab gy, Ad gy (1aD+1Ad+1ad+1 AD|(3B+1b|
ad ad

(3ABD+3aBD+1AbD+1abD+3 ABd +3aBd+1 Abd+1 abd
iD|3AB+3aB+1Ab+1ab)+d(3AB+3aB+1 Ab+1ab)
(|D+d|[3AB+3ab+1Ab+1ab)

Tir dy ta nhan thdy, ti 1¢ tinh trang doi con s& rai déu trén D va d (bt ki ti 1é tuong tac ndo ciing
déu nhu vay).

PHUONG PHAP TUONG DUONG

Trong phép lai c6 tuong tac khi gen lién két nhiém sic thé giéi tinh X khong co alen trén Y
chang han, c6 su khac biét kiéu hinh & 8101 dyc va gioi cai. Co s6 cua truong hop nay 1a do tinh
trang & giGi cai bi chi phbi boi Alen nam trén ca 2 chiéc nhidm sic thé X, con gidi ducchi ¢é 1
nhiém sic thé X nén moi Alen trén d6 déu biéu hién ra kiéu hinh ma khong phu thudc vao nhiém
sic thé Y, do tinh chat nhu vay nén co thé coi Y 1a mang alen dong hop lin trong moi truong hop
mic du thue thé khéng nhu vay.

Vi du nhue AaXb X, x Aa XbY = BA- + laa)(X b Xo+XE XD) + (3A- + laa)(X oY +X.Y). Néu
xem Y 1a NST X mang gen lan thi ta c6 AaX b X, x Aa X5 X5 phép lai nay twong dwong véi phép

BD
i A A
lai Aa—— bd X Cl bd doB lién két v6i D trén NST X.
Né}l alen thudc X c6 alen trén Y thi viéc kiéu hinh chung ciing giéng nhu NST thuong, boi ban
chat cua su lién két nay chi 1a alen lién két véi NST, nhung khi phan tich ti 1€ ting loai ki€u hinh
O gioi duc va gioi cai s€ co sy khac biét. Vi du:
Céu 3 (1.0 diém ) (Nam dinh, Thi HSG 12 nim hoc 2013 — 2014)

O mot loai dong vat, gi6i tinh duoc xac dinh boi cap nhiém sic thé XX (con cai) va XY (con
duc). Khi cho con duc 16ng xam thuin chung giao phéi v6i con cai 16ng tring thuan ching thu
dugc F1 toan 1ong xam. Cho F1 giao phdi tu do véi nhau, F2 thu dugce 998 con 16ng xam va 333
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con 16ng tring. Biét tit ca con long trang ¢ F2 déu 1a cai, tinh trang mau sdc 1ong do mot cip gen
quy dinh. Hay giai thich két qua phép lai trén va viét so do lai.

Huéng din

Do kiéu hinh phéan b6 khong déu trén ¢ gi6i duc va cai voi dic diém 16ng trang F2 déu 1a cai nén
Alen quy dinh mau 16ng nam trén NST gidi tinh. Trong trudng hop c6 gen thuge X co alen trén
Y thi chung phan li binh thuong va bi€u hién kiéu hinh nhu NST thuong. Tudng hop gen thude
X }(héng c6 alen trén Y thi viéc biéu hién ki€u hinh hoan toan phu thudc vao Alen trén X nén co
thé xem NST mang alen 1dn 0. Do d6 ching ta c6 thé quy NST gidi tinh vé NST thuong va xét
ti 1€ tinh trang. Ta c6

:A——"’ - Aax Aai
aa

long xam _ 998 3
léngtrang 333 1

F 2 c6 concdildng trangnén cé kiéu genla X “ X°. Do concdimang1 NST tir b6 ,1 NST tirme ~ nén
kiéu gen ctia me phai c6 X, kiéu genbo phaicé X°. Lai co F1 toan 16ng xam nén F1 phai mang
Alen A. Do d6 kiéu gen ctia F1 phai 1a X X°; X°Y".

So db lai: (hoc sinh tu viét).

Nhdén xét: dé thi da cho thira dit kién. Gid nhw dirng cho kiéu hinh cia F1 thi dé sé hay hon.

Céu 10 (1 diém) (Vinh Phic, Thi HSG 12 2014-2015)

O mot loai con trung, khi khao sat sy di truyén 2 cdp tinh trang mau mat va d6 day mong cia
canh, nguoi ta dem lai gitra b6 me déu thuan ching, thu dugc F1 100% mat dd, canh day. Pem
lai phan tich con duc F1 thu dugc doi con Fb phan li theo so li€u:

25% con cai mat do, canh day;
25% con cai mat vang mo , canh day;
50% con duc mat vang mo , canh mong;

Biét do day, mong cua canh do mot gen quy dinh. Bién luén tim quy luat di truyén chi phéi phép
lai va 1ap so do lai.

Huéng din

Do kiéu hinh phan b6 khong déu trén & gidi duc va cai voi dic diém canh day déu 1a cai nén
Alen quy dinh d6 dai canh c6 kha nang nam trén NST gidi tinh. Trong truong hop c6 gen thude
X c6 alen trén Y thi chiing phén li binh thuong va bi€u hién kiu hinh nhu NST thuong. Tuong
hop gen thudc Xvkhéng co alen trén Y thi viéc bi€u hién kiéu hinh hgén toan phu thude Vég Alen
trén X nén c6 thé xem NST mang alen 1an d0. Do do chung ta c6 thé quy NST gidi tinh vé NST
thuong va xét ti I¢ tinh trang.

Ta co
Sb t6 hop chung: 0.25: 0.25: 0.5 => min = 1:1:2 =>4 td hop biéu dién dugc vé dang 2%, nén

khong c6 hién tuong hoa vi gen xay ra. Vay cac NST phén li theo kiéu dinh luat phan 1i doc 1ap
cua Menden.

4 q 0, [0) ) > - 7 2
canhddy _25%+25% _1 _, o5 kiéuté hoptsithiéula1+1=2
canhmong 50% 1
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Do P thudn ching, F1 toan canh day nén canh day c6 kha ning 1a tinh trang trdi so véi canh
mong. Trong khi d6, ca thé cai trong phan tich & truong hop trén chi cho 1 loai giao tir mang
hoan toan alen lan. Trong khi do, ca thé duc mang kiéu gen X,Y s€ cho tdi thiéu 2 loai giao tu la
XvayY. Vay s6 tb hop t6i thiéu s& 1a 2. Theo nhu ti 1é trén, ta nhan théy 2 thda man cho truong
hop nay. Vay ta s& c6 phép lai don gian nhit s& 13 Dd x dd, két hop véi 1i luan dau bai ta c6 duoc
phép lai nho 1a: XPy x X? x*

matdée _25% _ 1

mL = == — s6 kiéuto hoptoithiéula1+3=4
matvangmo  75% 3

Do cai chi mang 1 loai giao tir nén duc trong phép lai nh6 nay s€ cho ra 4 loai giao t. Do khong
cd trao d6i chéo, kiéu gen XY chi cho téi da 2 loai giao tir, ma sd to hop tao ra 1a 4 nén cac alen
phai nam trén 1 cip NST nira. Gen thudc 2 cip NST cung quy dinh 1 loai kiéu hinh suy ra chung
¢6 hién tuong twong tac gen. Mot gen s& ndm trén NST X, 1 gen s& nam trén NST thuong. Vay ta
c6 kiéu gen don gian nhat trong truong hop nay 13 (A, a, B, b) x (aabb).

Do tuong tac nén vai tro ciia A, B nhu nhau. Gia st A thudc NST thuong, B thudc NST gidi tinh
thi ta c6 kiéu gen don gian nhat 13. Aa X®Y xaa X" X°.

Két hop 2 diéu trén ta xac dinh duoc kiéu gen cua bd me cua doi con Fb s& la:
Aa X2Y xaa X, X hoic Bb XY xbb X$ X

So db lai (hoc sinh ty viét).

Nhdn xét: dé thi cho thira div kién, gic nhie d@é thi khéng cho dg day méng canh do 1 gen quy dinh
thi sé hay hon
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CAC QUY LUAT DI TRUYEN KHAC

Di truyén theo dong me

Té bao chat cia tinh tr rat it, hdu nhu khong c6. Dbi véi tinh tir & dong vat chi ¢6 vai ti thé & cd,

khi thu tinh céc ti thé nay bi tiéu huy hodc bi day ra ngoai, chi c6 nhan chui vao trong tring. Tinh
tir thyce vat tuong tu. Mic khac té bao chat cua tring rat nhiéu va c6 ca ti thé (dong vat) ti thé va
luc lap (thuc vat), cac ti thé va luc lap nay s& truyen cho thé hé con chau. Ta lai c6 trong ti thé va
luc lap c6 mang gen (gen don bdi) chung c6 thé biéu hién tinh trang doc lap vdi gen trong nhan.

Vi vy, thé hé con cai s& dong loat biéu hién theo tinh trang ctia me.

Vi du: bd (dai mach) xanh luc x me luc nhat = 100% luc nhat
B (dai mach) luc nhat x me xanh luc = 100% xanh luc
Anh hwéng gidi tinh

Do dic diém sinh hoa trong co thé chiu su chi phdi ciia cip NST gi6i tinh cu thé nhu
hoocmon, ... [am cho céc gen biéu hi¢n khac nhau, mac du gen do thudc NST thuong

Vi du ¢ nguoi nam mang kiéu gen AA thi bi hoi déau, trong khi d6 nit lai khong bi hoi
Tién dinh té bao chat

San pham cua gen trong nhén c6 thé ton tai trong t& bao chit cta trimg con cai trude khi duoc
thu tinh, san pham nay co tac dong dén doi sau. Vi vy o thé hé khoi dau va thé hé thir 2, tinh
trang cua con cai giong me hoan toan. Sang thé hé F3 moi tuan theo dinh luat cia menden 14 3
trdi, 1 1an. Cu thé & dc sén.

Ta c6 D — xoan phai, d — xodn trai
P: DD (me) x dd (bd) = 100% xoén phai (Dd)
dd (me) x DD (b6) = 100% xoén trai (Dd)
F2: 100% xoan phai (1/4 DD: 1/2 Dd : 1/4 dd)
F3 (lai don)= (3/4 xoan phai, 1/4 xodn trai)
Nhan xét: su phan li tinh trang phan chiéu xodn chdm mat 1 thé hé
Anh hieéng méi truong

San phém cua gen hodc su dong mo ctiia gen phu thudce chat ch€ vao méi truong. Cu thé: nhiét do
lam cho enzim bién tinh hodc tang cuong hoat dong. Anh sang ( tia UV) co tac dong dén su
chuyén hoa céc tién chat ... vay ta c6 thé biéu dién mdi lién hé giira tinh trang véi moi truong
bing dang thuc 1a.

tinh trang = kiéu gen + méi truong

Vi du: & tho néu cao hét long tréng, dép nude da vao chd do. Sau mot thoi gian, vi tri dép nudc
d4 s& moc toan 16ng den. Hién tuong nay duoc giai thich nhu sau: vi nhiét do cao, enzim chuyén
hoa tién chét thanh sic t5 mélanin bi bién tinh nén khong thé chuyén hoa tién chat nay dan dén
16ng thiéu sac t6 mélanin nén c6 mau trang.

Néu mot gen nao d6 nhay cam thi truéc nhimg moi truong khac nhau chiing s& biéu hién tinh
trang khéac nhau, sy nhay cam dé con goi la thuong bién (hay d0 mém déo ki€u hinh). Tap hop
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cac kié}l hinh khac nhau ctia gen d6 goi 1a mac phan trng. Vi mirc phan tng do gen quy dinh nén
di truyén dugc.

CHON GIONG
Lai khac dong don
Dong 1 x dong 2 — dong 3
Khai khac dong kép
Dong 1 x dong 2 — dong 3, Dong 4 x dong 5— dong 6
Dong 6 x dong 3— con lai khac dong kép
Lai thuan nghich
B4 (AA) x me (aa) (lai thuan), BS (aa) x me (AA) (lai nghich), (Hoic nguoc lai)
Lai tré lai
Dong 1 x dong 2 — dong 3, Dong 3 x dong 2 — dong 4, Dong 4 x dong 2 — dong 5.....
Tir day ta co thé hé thir nhat, mirc do gidng ‘huyét thong’ dong 2 1a 1/2
Thé hé thir 2 mirc do gidng * huyét théng’ dong 214 3/4=1-1/(2.2)
Thé hé thir 3 murc d6 giéng ¢ huyét thong’ dong 214 7/8 = 1 — 1/(2.2.2)

Téng quat thé hé con lai thir n gidng ¢ huyét thong’ dong lai tré lai 1a

k=1-—+
2n
U'u thé lai

Chuan so sanh uu thé lai bang tinh trang trung gian cua bd va me. Gia tri cta con lai c6 thé nho
hon, 16n hon hodc bang voi gia tri chuan. Tuy vao muc dich tao wu thé lai ma n6 c6 duoc xem la
uu thé lai hay khong.
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POQC THEM

KIEM DINH SU' PHU HQP GIUA PHAN PHOI Li THUYET VA PHAN BOI THU'C
NGHIEM (KIEM PINH KHI BINH PHUONG)

(Oi - Ei)2
Q=2 —E
O :gid tri quan sat duoc
E: gidtri ki vong theoli thuyét

Dit gia thiét H, co sy phu hop giita phan phéi thuc thé véi phan phdi li thuyét. Ta luon ludn dat
gia thiét H 1a khong c6 su khac biét gitra 1i thuyét va thyc tién. Tirc 1a gid tri thuc té khac so voi
i thuyét c6 thé do sw ngau nhién, may rii 1am cho sai biét, néu thuc hién ¢ didu kién li twong thi
chung ta hoan toan cé thé thu dwoc s liéu phan phdi gidng nhu 1i thuyét.

datC=y2ln—1]

Ctra bang phiaduoi

nlabdc ty dotra truc tung

o la muec ynghia tratruc hoanh

Néu Q < C chip nhan gia thuyét H,. Q > C bdc bé gid thuyét H ,

Theo quy tic chung, mirc ¥ nghia (hay alpha) thudng duogc chon & mirc 0,05 - nghia 1 kha ning
két qua quan sat su khac biét duoc nhin thay trén s6 liéu 12 ngau nhién chi 1a 5%

Vi du:

Thuc hién phép lai thu diroc két qua 19 do: 11 trdng. Ching ta nghi ngd phép lai ndy tudn theo ti 18
3:1 tirc theo 1i thuyét trong 30 c4 thé con thu dugc phai c6 23 do: 7 tring.

bit gia thuyét H,,:ti I¢é thuduoc khong co sy khdc biét voiti 1é thuyét

_(19-23) (11-7] _
Q= 3 7

2.3

Véin=2,a=0.05= y,[2—1/=3.84
Do 2.3 < 3.84 do d6 chap gia thuyét H,,.

Néu gia sir gia tri thu dugc 1a 8.09 chang han, vi 8.09 > 3.84 nén bac bo gia thuyét H,. Luc nay
ta két luan: ti 1¢ kiéu hinh thu dugc tuan thu theo mot phan phéi khac v6i phan phdi 3:1. Tirc 1a
c¢6 su khac biét gitra 1i thuyét ching ta dit ra va thuc tién chung ta hién c6. Lac ndy ta s& nghi
dén phéan phdi 9:7 chang han. trong tu nhu vy ta tiép tuc kiém chimg gia thuyét phan phdi theo
9:7
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BANG TRA PHAN PHOI CHI-SQUARE
(Cho alpha=0.1, béc 1y do =6, gid tri Chi-aquare ;. 28 1 10.64.

Y nghla: P{Chi-quare > Chi-Squarns ,p, | = alphal

Mt & X5
I—ae
[v3 o ———
v
Bae tr do Chi-Squara Alpha
b 0.9495 0.8990 0.8975 0.850 0800{ ©0.100| 0050| 0025) 0010{ 0005

1| 3.93E-05| 1.57E-04| 9.82E-04| 393E-03| 0.01579 2.71 3.84 5.02 6.63 7.88
2 0.0100 0.0201 0.0506 0.1026( 0.2107 4.61 5.98 7.38 9.21 10.60
3 0.072 0113 0.216 0.352 0584 B6.29 .81 9.35] 11.34] 12.84
4 0.207 0.297 0.484 0.711 1.064 .78 9.49) 11.14| 13.28| 14.88
5 0.412 0.554 0.831 1.145 1610 9.24( 11.07] 12.83) 15.08| 16.75
L]
£
i

0.676 0.872 1.237 1.635 2204| 1064 1259| 14.45| 16.81| 18.55
0.988 1.238 1.6890 2167 2833| 1202 14.07] 16.01| 18.48| =20.28

1.34 1.865 2.18 2.73 48] 13.38] 1551 1753 2009| 21.895
2] 1.73 2.08 2.70 333 417 14.68 16.92 18.02] 2167 23.59
10 2.16 2.58 3.25 394 4.87 15.99 18.31 2048 2321 2519
11 2.60 3.05 3.82 497 5.08 17.28 19.68] 2192 2472 28678
12 .07 .57 4.40 £.23 630 1855] 21.03] 2334 2622 2830
13 3.57 4.11 5.01 5.89 .04 19.81 22.36)] 2474 2769 29.82
14 4.07 4 66 5.83 68.57 778 2108 23.688| 2612 2914 31.32
15 4,60 5.23 8.28 .26 Boh| 2231 25.00] 2749 3058 3280

PHA HE

Trong cac dang toan pha h¢ thuong gap 2 truong hop dé la gen lién két NST gi6i tinh va gen lién
két NST thuong. Trude khi khang dinh gen lién két NST thuong chung ta phai loai trir gen lién
két NST gidi tinh.

Df)i v6i gen lién két trén NST Y khong alen twong tmg trén X c6 hién tuong di truyén thang. Tirc
bo bi bénh thi 100% con trai bénh, 100% con gai khong bénh.

Dbi vai gen lién két trén NST X khong alen twong tmg trén Y thi c6 hién twong di truyén chéo.
Do con gai nhan 1 NST tur bo, 1 NST tir me nén khi con gai bi bénh thi bo chac chan s€ bi bénh.

Dbi vai gen lién két trén NST thudng thi xac dinh nho vao viée loai trir 2 truong hop trén.

V& viéc xac dinh tinh troi — 13n nho vao bién luan lai 1 cip tinh trang theo Menden, chiing ta c6
thé quan sat thay ngudi bénh nhiéu hon hodc c6 s6 lugng twong duong véi nguodi lanh nhung
khong phai truong hop nao cling ding. B¢ chac chan, ching ta nén gid su truong hop dé xac
dinh.

V& gen d6t bién. Thuong thi ti 16 dot bién it xudt hién trong pha hé néu chi ¢ 1, 2 thé hé. Pic
diém nhéan dang dang nay la kha nhi€u thé h¢ mdi xuat hién 1 truong hop bi bénh.

Viéc tinh toan thong thudong nhu lai 1 tinh trang ctia Menden
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Vi€c tinh toan chung ta chi dya trén co so li thuyét la chu yéu. Thyc thé cho thiy nhimg kiéu gen
bénh dong hop troi thuong bi sy thai hogc tir vong rat som, h1em c6 kha nang sinh truong va lap
gia dinh. Nhiing kiéu gen bénh di hop tri thuong song dén tudi truong thanh. Do d6, kha ning
ngudi mang gen bénh thé troi thuong 1a di hop.

Phuwong phip pha hé bing toan quin thé

Céc bai toan pha hé c6 nhiéu phuong phap giai, sau day la mot phuong phap goi la quan the hoa
phéa hé. Co sor bai toan nay ¢ chd kha nang 1 nguoi nao d6 mang kleu gen gi. Do d6 ta s& co “cau
trac kiéu gen” ctia ngudi 4y, va ta hoan toan cé thé van dung toan quan thé cho trudng hop nay.

Vi du:

Mot bénh di truyén cho dugc quy dinh boi 1 gen c6 2 alen. X¢ét theo pha h¢ dudi day, tim xac
suat con cua cdp vo chong 14 va 15 sinh ra khong mang alen gay bénh (dai hoc B —2014)

I O—{1 O—B Quy wde:

1 | 2 3| 4 ONit khéng bi bénh
} @ Nir bi bénh
11 é_l'é_‘l - —él_ 3 %'——(131 [JNam khéng bi bénh

Il Nam bi bénh
. IFO 1 am bi bé

12 13 14 I5 16

Huwéng din

Neu gen bénh thude X khong alen trén Y thi 2 phai b¢nh nén gen phai thugc NST thuong Nguoi
s6 7 ¢6 thé mang AA hodc Aa. Béi vi “hodc” nén chung ta ¢ “cu tric kiéu gen” ngudi 80 7 s&
la XAA +yAa= 1. Do 5 mang kiéu gen ddng hop lin nén 1, 2 mang kiéu gen Aa. Suy ra céu tric
ki€u gen cua AA va Aa sé€ la:

1 1

ZAA+§Aa.Quyvé ti 1é chudnta cé%AA +%Aa:1.

Tuong tu ngudi sé 8 mang Aa véi ti 18 100%
Ngudi s6 7 két hon voi ngudi sé 8 ta co biéu thire:

2 an+t aq
3707y

xAa=1

tir ddy ta nhdnthdy giong kiéu cau triic quanthé khi cho diec x cdi néntacé quyén
quy vé tang sé tuwong doi Alen. Cuthé :

7mang§Aa+%aa :>§A+%a:1

8mangAa=1:>%A+%a:1
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Tuong tu nhu vy ta tinh:

ZA+la
3 3

lA+la
2 2

7x8= =1:>14manglAA+lAa

3 2

:>2AA+§Aa:>lA+ia:1
5 5 10 10

15 twongtu = =1

gA+la
3 3

14x15=|-L A+——
10 10a

gA+la =
3 3

10 3 30 15
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QUAN THE
MO PAU
Toan quan thé duoc xem nhu sy phat ‘trién c6 tinh ké thura cua toan lai. Néu khoi ‘dﬁu cua bai
toan lai chi 1a mot phép lai thi khéi dau cua bai todn quan thé gdom mdt hodc nhiéu phép lai.
Nhié€m vu cta chung ta la xac dir}h tap hop cﬁa’bé me, cua con chg’tu va cac van dé phat sinh lién
quan. Nhirng tap hop do dugc hi€éu ndom na la cau tric cua quan theé.
CAU TRUC QUAN THE
Ta bit ddu bang bai toan quen thudc nhu sau:
Xét gom 1000 cay dau Ha Lan trong vuon, 1000 cay do co thé xem chung la quan thé vi chung
cung loai, cung song & mdt noi va c6 thé giao phan véi nhau chp ra thé hé con cai hiru thu. Quan
thé nay c6 3 loai hoa: do, hong va trang. Trong 1000 cay d6 dém dugc 200 hoa do, 500 céy hoa
hong va 300 cady hoa trang. Van dé dat ra la trong 1000 cdy & thé hé tiép theo c6 bao nhiéu cay
hoa do, bao nhiéu hong va bao nhiéu trang.
Gia str ta biét rang hoa d6 do AA quy dinh, hdng Aa va tring 1a aa . Trong 1000 cay do dém
duogc c6 200 hoa do, 500 cay hoa hong va 300 hoa trang. Ta c6 thé chia ti 1¢ phan tram tuong doi
dé biéu dién tinh trang theo tung ki€u gen: 0,2AA + 0,5Aa + 0,3aa = 1. Nhitng hé sO nay co thé
khac nhau ¢ nhitng quan thé khac nhau, tong quat ta c6 thé viét dang thirc trén vé dang dai so.

xAA+yAa+zaa=1;(x+y+z=1)
Ping thirc trén c6 thé xem 1a ciu tric di truyén ciia quan thé khi xét 1 gen 2 alen 13 A, a
Tén s6 alen

Tan s alen la phan trdm ca thé mang alen do trong quan thé. Tan sb alen con dugc dinh nghia 1a
phan trim sd giao tir mang alen d6 trong quan thé. AA mang 2 alen A, Aa mang 1 alen A va 1
alen a, aa mang 2 alen a nén ta c6

P,=2x+y;Q,=2z+y

PA+Qa

P,+Q,=2(z+y+z|]e=—"—2=1;(x+y+z=1)

P
dat p=—2=x+<;
atp 5 X R
Qa y
= =74 <
=7 ="

ta duoc p+q=1

Chirng minh ciu tric quan thé & nhirng thé hé tiép theo

Ciing xét quan thé dau Ha Lan trén, cho chung giao phan ngiu nhién véi nhau chung ta s& thu
dugc thé hé con chau. Dé xac dinh thanh phan thé hé con chéu, ching ta phai biét tat ca cac phep
lai c6 thé co cua bo me. Cu thé ta s€ c6 3 nhom pheép lai la do x do, do x héng, do6 x trang, hong X
hong, hong x tring, tring x tring. Do so lugng cac ca thé dong, mdi loai lai khong dong déu
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nhau nén khi cho ra thé h¢ con sé c6 su khac biét nhau vé s6 lugng ca thé cua moi loai. Vi du so
lugng ca thé con cua phép lai dé x do s€ khac so voi dd x trang.

Chung ta biét rang su ngau phdi khong phai lic nao ciing hoan hao 1a 1 ca thé duc giao phan véi
tat ca cac ca thé cai, néu 1 ca thé duc giao phan véi tht ca cac ca thé cai thi qua t6t, nhung diéu
ching ta quan tam la ti 1¢ cta ching trong quan thé ma khong quan tim dén sé luong, nén ti 18
két hop giira chiing s& bang xac sut gip g& gitta chung.

Goi cau truc cua phia duc 1a XAA+yAa+zaa=1, cta phia cai 1a mAA+nAa+oaa=1. Do lai 1a sy
két hop gitra giao tir duc va giao tir cai nén ta c6 cong thurc lai tong quat:

|XAA+ yAa+zaa|.(mAA +nAa+oaa)=1

Nhan thay rang cau tric quan thé gidi duc lai voi gidi céi la su to hop cta alen A, a cua gidi duc
voi A, a cia gidi cai. Nén ta ¢6 bicu thirc

|xAA+ yAa+zaa|.[mAA +nAa+oaal =(p,, .+ Q4.

(pcdi+chi):1

A pdu'c pcéiAA+(pdu'c chi+pcdiqdu'c Aa+qdurqcéi aa= 1

Néu p . & Pogi thi @4, =q.4 thi biéu thire trén duoc viét lai thanh:
p° AA+2 pq Aa+q’ aa=1

Néu cho quan thé c6 cu truc p *AA+2 pq Aa+ q aa 1dem ngau pho1 nhu quy trinh phia tren
ching ta van thu dugc quan thé con ¢6 ciu tric p® AA+2 pg Aa+q aa=1 , khi d6 ta ni quan thé
can bang di truyén.

Néup 4,.# P ;;thi Q4,.7 4.4 khi cho quan thé c6 cau tric
pdgrc pcdiAA+ pdz,fc chi+pcéiqdw Aa +qd:,/cchi aa= ]' ngéu phél ta Cé'

[pdm PcaiAA"'(pdycqcai"'Pcdi q(mc)Aa"'Qduc q.q:ad =1

= |(xAA+yAa+zaa|' =1véi

X=Dgpe Pedis Y =( Pawc9ciit Pei qdw), 2=q 409 cai» SAU ngﬁu phéi ta duoc quén thé c6 céu tric
p° AA+2 pq Aa+q’ aa=1

Chirng minh khéc

Goi ciu truc cua gidi duc 1a xAA+yAa+zaa=1, cta gidi céi la mAA+nAa+oaa=1. Do lai 1a su
ket hop gitra giao tir duc va giao tir cai nén ta c6 cong thure lai tong quat:

|XAA+ yAa+zaa|.(mAA +nAa+oaa)=1

Khai trién phép lai va nhom ti 1é kiéu gen ta dugc:

AA: X+l m+§ pducpcal
Aa: +l o+ﬂ + +‘y m+—
X B ) Z D) D) pduc qcaz pcalqduc
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. y
| z+= +—
aa:|z ) 0 ) qduc qC(Jl

Khi Pge=Pesi = Qe =9.41A €0 AA=p*, Aa=2 pq,aa=q’, quan thé thu dugc c6 ciu trac
pzAA+2qua+q2aa=1-

Quan thé can bang
Quén thé can bang khi ngiu phbi ma cau trac quan thé khong thay doi.

Néu nhu cho quan thé c6 ciu triic méi p® AA+2 pgAa+q’° aa=1 ngau phdi thi ta co

[ 2
X=m=p°,y=n=2pq,z=0=q

I n 2,2pq
AA=|x+Z — ) =
X+2 m+2 p+ 5 ) p
I n y ni_o|[.2 2pq pq|_
Aa=|x+< || o+—|+|z+Z +—=|=2.|p°+ + =2
Y | RY M KT pzqz)pq
2 2

cdutric saukhi ngdu phoi la p > AA+2 PqAa+q aa=1nhan thay, cdu tric truéc va sau khi ngau
phéi khong thay d6i nén quan thé can bang. Vay mot quan thé duoc coi 1a can bang khi biéu dién

duoc vé dang p® AA+2 pgAa+q aa=1
khidé x=m=p® y=n=2pq,z=0=q*,Vx+Vy=1
khi x# p>, z¢q2thi¢;+f¢ 1nén quanthé sé khéng canbangditruyén .

Neu mdt quan thé nao d6 khong cén bang di truyén, chi can mot the hé ngiu phéi ciing khién cho
quan thé cin bang di truyén véi diéu kién ciu trac gidi duc bang cdu tric gidi cai.

TOM TAT

Céu tric quan thé

Khi xét quanthé c6 2 alen A va a chiing ta cé phdn phoi ti 1é ciia chiing nhuw sau :
xAA+yAa+zaa=1

l- + :1
2’p q

tdnséalenA:p:x+%;tdnsé alena:q=z+
Khi quan thé trén giao phdi ngiu nhién ta c6 dang thirc:
|XxAA+ yAa+zaa|'=1°
2
= (pA+ qa) = ]‘

= p’AA+2 pgAa+q°aa=1
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Quan thé dugc coi 1a can bang khi biéu dién dugc vé dang p* AA+2 pgAa+q*aa=1, khi Ay ta c6
x=p>;z=q", Vx+vz=1. Do d6, dé kiém traa quan thé bat ki ndo d6 c6 can bang hay khong ta co
thé kiém tra ddng thirc v/ x++/z. Chung ta c6 c6 thé kiém tra quan thé can bang hay khong dwa

2 2
vao déng thirc pquZ(%) <=>xz:(%) .

CAC KHAI NIEM
Quan thé ngiu phoi

Quan thé ngau phéi 1a quan thé ma trong do cac ca thé giao phéi tu do va ngau nhién. Vi cac ca
thé giao phdi tu do va ngau nhién nén cac giao tir s& t6 hop tu do. Néu xét mot quan thé ¢6 10
con bo duc va 20 con bod cai, quan thé ngau phdi ¢ day khong phai 1a 10 x 20. Néu liy 10.20 tirc
1a cho 1 con bo duc giao phéi 1an luot véi 20 con bo cai, déu nhu vay la bat kha thi va khong xay
ra trong thuc té. Ngiu phdi ¢ day 1a phép lai nao d6 chiém ti 1¢ nhat dinh. Vi du khi thuc hién
giao phdi ngau nhién giita 10 con bo duc va 20 con bd céi, ¢ tit ca 1a 100 phép lai, trong mot
100 phép lai 4y AA x AA chiém 1% chang han.

Khi xét quan thé ve 1 gen c6 n alen ngau phdi thi cau tric cia quan thé s€ 1a
2
(a,+a,+as+...+a,)(a,+a,+a;+...+a,)=(a,+a,+a,+...+a,)
Khi xét quan thé vé n gen ngau phoi thi cau truc cia quan the s€ 1a
a,a,d,...a,=Q

Quén thé tw phdi 12 giao phdi can huyét hoan toan, tirc ca thé mang kiéu gen nao thi lai voi ca
thé mang ki€u gen do.

Qu?ln thé noi phéi hién tai chua tim dwoc dinh nghia chinh xac, xem thém tai liéu chuyén sinh
hoc di truyén cua tac gia Vi Duc Luu

Vi du mot s6 ciu triic quén thé dic biét

Xét gen quy dinh nhém mau trong quan thé nguoi ¢é 3 alen la A, B, O
CAu tric vé nhom mau ctia quan thé nguoi sé 1a

aAA+bAB+cAO +xBB+yBO+z00=1

(a+b+c+x+y+z=1)

Xét 2 gen, moi gen ¢6 2 alen lan lwot la A, a va B, b

Céu tric quan thé ing véi gen 1 1a: xAA+yAa+zaa=1

Céu tric quan thé ung vé6i gen 2 1a: mBB+nBb+obb=1

Céu tric quan thé khi xét ca 2 gen 1a:( xAA+yAa+zaa)(nBB+ pBb+qbb)=

Khai trién ta c6 cau tric quan thé cu thé, khi quan thé nay can bang ta c6 thé biéu dién kiéu gen
theo tan s6 alen twong Uing.
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Quan theé can bang

Mot quan thé duoc coi 14 can bang néu khéng c6 noi phén hoa trong quén thé, tuace cau trac di
truyen cua no ngay tai thoi dlem dang xét khi dem cho ngau phdi thi thu dugce quan thé con c6
c4u trac hoan toan gidng quan thé ban dau.

Quién thé kién dinh
Mot quan thé duoc coi 1a kién dinh khi cau trac cua quan thé khong ddi qua cac thé hé.
Quin thé bi chon loc

Quan thé bi chon loc 13 quan thé c6 sy dao thai kiéu gen hodc dao thai giao tir, hé s6 chon loc
duoc ki hi¢u 1a S. Phan con lai ctia chon loc 1a phan thich nghi twong doi, gia tri thich nghi
thuong ki hiéu 1a W.

BIEN PONG SO LUQONG QUAN THE KHONG POI KHONG THEO Ti LE
Xét (1) quan thé ¢ cau trac

y

Ly
< — A
977

11): xAA+ yAa+zaa=1véi p=x+ :
Khi quan thé (1) bi bién dong vé s lugng khoi doi khong theo ti 18 thi ta c6 cau triic (2) nhur sau:
12):[x+d|AA+|y+e|Aa+|z+f|aa=1+T

Tir day ta nhan xét thay rang quan thé (1) bi tach nho béi nhém quéan thé T ¢é ciu tric:

(3):dAA+eAa+faa:d+e+f:TvéipT:d+§;q:f+§

Phan tich cdu trac quan thé thir (2)

x+d z+f

2] =2 L ap+ XFE pg EEL =1
1+T 1+T 1+T
_x+d 1ly+el p+p;
pi= +5 =
1+T 2 1+T 1+T
2p,q,+e p+p;
vd ~ o + 17 Pr +
:p1 + 2 :p1 pT: 1+T :P pT+ Pr
=T 14T 14T 14T (14T 1+T
b+tpr Pr Pr
= + +
P r? (1+TP 14T
pn: p \n+ pT'l+ pT 2+"'+ pT n
1+T)" (1+T) (1+T) 11+T)
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b1 1
N e g 7 o 1 1
{ + ,tong cuacap so nhanvoiU ;= ——,q=——
(1+T)n 1 1 1+T 1+T
1+T
1+T" T 1+T)

Tir day ta co nhan xét rang, khi quan thé T khong d6i qua n thé hé thi tin s6 alen cta quan thé (1)
s€ tuan thu theo cong thic

—_p Prf_ 1
Pr (1+T7" T (1+T/"
q,=1-p,

Thém vao d.e,f s& mang ddu (+), xuét cu gia tri d, e, f s& mang diu (-)

TOM TAT: BIEN PONG SO LUQNG QUAN THE DE HIEU HON
Xét quan thé
XAA+yAa+zaa=1

AA, Aa, aa c6 thé giam xuéng hodc tang 1é€n vi du nhu nhap cu, xuét cu, chét, khong c6 kha nang
sinh san. v.v. Khi ay, ching ta phai x4c dinh ti 1¢ AA, Aa, aa sau bién dong. Chét hodc xuat cu
hodc khong c6 kha nang sinh san chung ta s€ trir di, nhdp cu ching ta s€ cong thém.

Quan thé sau khi bién dong chung ta c6 ciu trac quan thé trude ngiu phdi la:
x AA+y Aa+z aa=1

Khi quan thé x’ AA+y Aa+z aa=1ngiu phéi chiing ta s& c6 quan thé
y y

pZAA+2qua+qzaa=1,v0'ip:x'+3;q=zv+5

Bién dong sé lwong quén thé véi ciu triic bién dong khong dbi qua n thé hé

Goi quan thé gbc bi bién dong 1a G : xAA+yAa+zaa=1; quén thé bién dong la
B: kAA+mAa+naa=B. Sau khi bién dong thi ti 18 Ps,q, thay d6i din dén ti 1é p, q ciia quan thé
két qua & thé thé thir nhat bién dong. Cu thé ta c6:

_ Pct D3y :pG+pB: Pc + Ps
P i pataetqs  14B  1+B 1+B

_p1+pB: Pc + Ps + Ps

P2=14B “[1+B} [1+BF [1+B|
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dau=—L_ s, =YL
1+B" ™ U-

tatong qudt dwoc

Pn=Pc Un+pBSUn
q,=1-p,

Véi bién dong sb lugng c6 cau trac bién dong khong doi qua n thé hé chung ta c6 2 truong hop
tiéu biéu do 1a xuat cu va nhép cu.

NHAP CU VOI SO LUQNG KHONG POI QUA n THE HE
Vé6i nhép cw don thuin ta cé
M:p,+q,=1=Bp, +Bq,=B
vdy quan thé két quanhdp cur ¢ thé hé thirnsé cé cautriic
p.=pPcU"+Bp,Sy
q9,=1-p,

néu khai trién céng thirc trénta diegc cong thirc cong thirc quen thuéce

Pu= Pyt [Py pal 1= m viim=—L—
n m 0 m B+1

Xuat cw s€ trai ngwgce véi nhap cw nén cau triuc quan the B sé mang dau (-).

CHUNG MINH KHAC

Ta c6 cong thirc bién dong sb luong

1
(1+T"

= p +&
R1(1+TV T

q,=1-p,

Quén thé nhap cu c6 ciu tric

Pntq,=1

Do quan thé nhap cur c6 d6 16n 1a T nén ta co
T'p,+Tq,=T

ddtpTZTpm,m=%= 1—m=ﬁ

thay vao cong thirc bién dong s6 luong ta duoc
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p,=p.[1-m"+p,[1-[1-m|"|=p,+(p—p,|[1-m]

Ta co cach chirng minh khdc niva xem thém ¢ bén dwoi.

Giao tir nhap cu (xét nhap cu 6 mirc do giao tir)

Gia str xét 2 quan thé D (ra di) va N (nhép cu) ¢ 2 locus gen A, a. Tan s twong dbi cia A, a
theo thtr tu: P: pp+q,=1,N: py+qy=1. Trong diéu kién bét loi ndo d6 nhu thiéu thic 3n ching
han a c4 thé ctia quan thé P ra di va nhap toan bd vao b ca thé N, khi d6 quan thé méi (quan thé
bi di nhap) co

_ ap,+bpy, _ app+apy—apy+bpy _

a
= +
a+b a+b

a+h (pD_pN)

Pxn

é’pN_m(pN_pD)

. a
dat:mzﬁ,p():PN,Pm:PD

tan s alen troi ciia quan bi di nhap (H) 1a
P1=Po—m|(py—Pp|= put| o= P,/ [1—m]|'
P,=p,—m(p,—Pp,)=po+(Po— Pn)ii=p,+ po—p,|[1—mf
Ps=Po*(Py—Pp)é 6= Pt py—p,|[1-m[’

P.=Po+(po=p,l[1-m'~1]

&Pt Py=p,|(1=m]"

q,=1-p,

Twong tu nhw vy ddi véi q ( ticc ddi bién p thanh q) khi xét q nhap cu

Luu y, alen nao nhép cuw thi tinh theo alen dé

XUAT CU VOI SO LUQONG KHONG POI QUA n THE HE

Ta ¢ cong thirc tong quat bién dong s6 lugng quan thé

=P Pry 1
Pr 1+7" T 1+T)"
q,=1-p,

Khi p xuit cu ta ¢ quan thé xuat cu ¢6 ciu trac — py=—T ,(do xudt cunén T mangdau am)

thay vdo cong thirc tong qudt ta diroc
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_ p+l
[1-T)"

1-T 1-T

NHAP CU, XUAT CU VOI Ti LE KHONG POI QUA n THE HE

Nhép cu qua n thé hé véi ti 16 khong doi thi ti 18 nhap cu s& mang ddu duong, ti 1& xuit cu s&
mang dau am.

Xét quan thé 1: XAA + yAa+ zaa = 1

Trong diéu kién khéc nghiét nao do, chéng han thiéu thirc an co kq bi bién dong, khi do quén thé
co

plméi|= ,datk=1—m - m=1—ktacé
p+mq
p=—P - D
Y p+rmq m+(1-m)p
p,= b _ p
> m+{1-m|p, m’+m({1—m|p+(1-m)p
p.= P> _ p
P mpy(1=m) m’+m*(1—m|p+m(1—m)p+1-m|p
pr=—— p __ P
oy pl=ml(1=m")  m'q+p
1-m
Vay
pn=—-=L—vsinlasé thé hé q biéndang
(1-k)"q+p
qn= qn , pbiéndéng
(1-k)" p+q

POT BIEN

Xét quan thé vé& 1 gen co 2 alen 1a A, a. Tan sb alen twong ddi cua chung lan luot 1a p0, qO.
Trong diéu kién nao d6 nhu bue xa, tia UV.... Lam cho A bi dot bién thuan thanh a va a lai dot
bién nghich thanh A. Khi do tan so alen (p, q) s& thay dbi tuy thudc vao loai dot bién, cuong do
tac nhan gay dot bién. ... néu goi toc do dot bién trung binh cta A 1 u, ctia a la v, gia st rang u, v
khong d6i qua n thé hé th1 ta c6 cac hé qua sau. Ta s& xét cu thé tuong trudng hop bén dudi.

do qudn thé dét biéncé cautriic p,+q,=T = —up+up=T=0 (do p dot bién thanh q) véi ti 1& dot
bién u, trong khi d6 diéu kién cong thirc tinh bién dong sb lugng 1a T #0. Vay nén chung ta
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khong thé ap dung cong thirc bién dong sb luong trong trudng hop nay. Ta co cach tim cong thirc
tong quat nhu sau.

Dot bién don 18

Py=po—up,=p,ll-ul

p,=pyl1-u)'=py[1-uf

= p,=p,[1-uf"

(p,latansé alen pthé hé thirn)

Chirng minh twong ty d6i véi q, ta tong quat duogc cong thire sau:
p,=p,l1—ul";dét biénthugnvéinla thé hé thir n

q,=q,|1-Vv|"; détbiénnghichvéinlathé héthirn

Dy

In

Do Lo oo o
n=-———,doi voi q thi cling tuvong tu
In(1-u)

Dot bién kép
Xét quan thé (K) nhu trén, néu xdy ra dong thoi dot bién thudn va nghich (dot bién kép) khi dé
1
p1=p0—up0+vp0=p0[1—(u+vﬂ +v
1 ,
p2:p1[1—(u+vﬂ TV=Dpy6
p3=[1—(u+v]]3+v[1—(u+v”2+v[1—(u+v”1+v

Nhan thdy & vé phia sau 13 tong cia mot cip s6 nhan véi s6 hang thir nhat U, bang 1 va cong boi

(@=[1-(+V)]

Ap dung cong thirc
S,=u, q-1
g—1
Ta duoc
(u+v)é

Néu diit f=u + v ta thu duoc

po=pol1-frevi=t=tl

q,=1-p,

Bién dong so luwong quan the voi ti lé khong doi qua n thé hé
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CAu trac quan thé bién dong thay d6i qua n thé hé thudng gip 1a chon loc, kha ning séng, kha
nang thich nghi, kha nang sinh san vv, & dang toan nay hién tai chua tong hop dugc cong thuc
tong quat, ta co6 thé tim dugc mot vai dang dat biét.

Xét quan thé gdc co cdu tric G p° AA+2 pgAa+q° aa=1.Khi quan thé nay bi chon loc voi ap luc
tuong tng 1a S1, S2, S3 khi d6 céu tric cia quan thé sé la:

p’(1-S,|AA+2 pq(1-S,|Aa+q2(1-S,Jaa=1—(S,+S,+S;)

Khi AA khéong c6 kha ning sinh san ta ¢6 S,=1,5,=5;=0taco

__pq __p
q°+2pq 1+p

p
1+2p

P>,=

__p

Pn 1+np

Twong tw khi aa khong ¢6 kha niing sinh san S;=1,5,=5,=0ta c6
q

1+ng

a,=

Khi Aa khong c¢6 kha ning sinh san ta ¢6 S,=1,5,=8,=0

2

_.p
pl_p2+q2
P (p1)? p’
2

(p1)+(q1)* p'+q°
..... .
p,=—

p’+q”

lim p,=0khi p<q

n=+o

lim pn=1khi p>q

n=+oo

CAN BANG KHI BI CHON LOC KIEU GEN

Quén thé bi bién dong di truyén boi cac nhan to nhu chon loc ty nhién, dot bién, ndi phdi vv lam
cho tan s6 alen hodc tan SO kleu gen thay doi, quan thé dat trang thai can bang khi va chi khi cu
trac quan thé me gidng véi ciu tric quan thé con va ca hai quan thé ndy déu ¢ trang thai can
bang.

Gia su guén thé P: XAA + yAa+ zaa = 1, quan ‘thé nay bi chon loc sau do ’ngﬁu phéi nén ta co
quan thé F1 :qu(AA) +2pq(Aa) + q*(aa) = 1. Quan thé F1 trude khi ngau phdi sé bi chon loc, cau
truc quan the khi bi chon loc nhu sau:
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p’[1-S"|[AA|+2pq|1-S",|[Aal+q*(1-S",|laa
L pl(1-87|+2pq(1-S°,|+q*(1-S",)
thu gon ta co:
P’W,(AA)+2 pqW,+q° Woaa=p’W,+2 pqW ,+q* W,
hay

2 2
F1. p’W,[AA . 2 pqW,| Aa| .\ q’Wslaal

: =1
p2W1+2qu2+q2W3 p2W1+2qu2+q2 W, p2W1+2qu2+q2W3

Quén thé F’; tiép tuc ngau phdi sinh ra thé thé F,, qua trinh nay ctr thé tiép tuc dién ra dén thé
h¢ F;, F,,...,F,. Quan thé dat can bang khi qua ngu phdi ciu tric quan thé F, gibng nhu quan
thé F, khi d6 tan s alen ctia F, khong thay d6i, suy ra ta c6 dang thic:

p’W . +pqW,

= e|0:1)(1
P= 0w v 2pqw,rgw,’ 0:1)1)

W, W,
dit A=— ,B=—2=S5,=1-A,S,=1-B
w

2 2

2
A+
1o - p qu =p
p A+2pq+q B

= pA+g= p2A+2pq+qZB
& p’lA+B—-2/+p[3—2B—A|+B—1=0
A=(3-2B—A-4[A+B|(B—1|=|A—1">0= phuwongtrinhluéncé nghiém

_—3+2B+A+A—1_ B-1 _ 1-B _ S,

—1(loai)hodcp= = =
2|A+B-2] ' A+B—2 1-A+1-B S§,+S,
A A S2
dieukién0< <1
1+ 2
Taco
0< S, <1 5y >0vd Sy >0=S,,5,<0hodcS,,S,>0
= (o] =S, oacs,,
S$1+S, S5+S, Y S+, P 460122

S .
:p:FﬂSZ(Sl,Sthoqcsl,sPo)

Khi S1,S2 <0 ta ¢6 A,B > 1 diéu nay dong nghia véi W1,W3 > W2 vdy chon loc xay ra theo
hudéng phan hoa, va khi d6 quan thé c6 kha nang dat trang thai can bang.

Khi S1,S2 >0 ta c6 A,B < IQiéu nay dong nghia véi W1,W3 < W2 véy chon loc xay ra theo
hudng kién dinh, va khi d6 quan thé c6 kha nang dat trang thai can bang.
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Khi S1 hodc S2 = 0 thi quan thé ciing khong dat trang thai can bang.

Tom lai: chon loc ki€n dinh va phén hoa c6 kha nang lam cho quan thé dat trang thai can bang,
khi d6 ta c6 thé xac dinh dugc tan sb alen tuong d6i trong quan thé, con chon loc van dong
khong 1am cho quan thé dat trang thdi can bang.

Tém tit quz"in thé can bz"lng khi bi chon lgc

Néu quan thé xAA+yAa+zaa=1 c6 hé s6 chon loc 1a S,y AA:1Aa:S ,aa, khi quan thé can bang
thi

CAN BANG CHON LQC GIAO TU

Alen trdi ting 1én véi ap luc dot bién nghich v, bi giam di v6i dot bién thuan u va bi chon loc véi
tan sO S. Quan thé can bang khi p, q khong thay doi tuc: tan so alen trdi tao ra bang tan so alen
troi bi dao thai hay:

vq:ps+up©p:U+V+S

q=1-p

THOI GIAN CAN BANG KHI BI CHON LQOC O QUAN THE KIEN PINH
Xét quan thé co cau trac di truyén nhu sau
xAA+ yAa+zaa=1(kiéndinhtheo dp lirc chonloc)

Quan thé nay bi chon loc ¢ gia tri 1an luot S;,S,,S; twong tmg véi AA, Aa, aa. Gia sir quan thé
ban dau khéng tha}y doi, quﬁn thé sau khi bi chon loc khong thay doi theo S, quﬁn thé dat trang
thai can bang ¢ thé hé thir n khi va chi khi

2 2n
x(l—Sl)”z(l—S3)"=@
4xz: (1_52)2 '
}’2 (1_52)(1_52)
dat K = (1_52)2 = (WZ)Z 1 va—KvaB—%
‘ 1-8,)[1-5,)| |W,W,] AB W, W,
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4 xz

In >

tacé4X2Z —K'=n=—-Y
y ll‘lK

Pidu kién

4 xz, y*>0va K >O0thi quan thé dat trang thdi can bang khi bi chon loc
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GIAO PHOI KHONG NGAU NHIEN
Tu phéi

xét quan thé co cu truc di tryén XAA + yAa + zaa = | xay ra tu phdi, khi d6 quéan thé c6 cdu trac
mdi nhu sau:

- )
|AA|+L(Aa)+| z+

X+ Y laal=1
2 >

Chii ¥ p = const, q = const sau n thé hé tu phdi

(BAN PQC TU CHUNG MINH)

PHAN THAM KHAO THEM (CO THE KHONG CHIiNH XAC)
Xét quan thé co cau triic
XAA+yAa+zaa=1

xay ra ty phdi véi ti 18 lan luot 1a f, f,, f5 khi d6 quan thé gdc s& tam thoi chia ra lam 2 nhom
nho d6 1a nhom tu phdi va nhém giao phoi ngau nhién.

nhém giao phdi ngdu nhién :x(1—f,) AA+y(1-f,)Aa+z(1—-f,)aa (1). Nhém nay s& dat trang
thai can bang di truyén nén co cau tric la:

p’(AA)+2pq(Aa)+q’(aa)=1
nhém ty phéi: Xf, AA+yf,Aa+zf,aa(2). Céu tric nhom nay qua 1 thé hé s& 1a
kAA +mAa+naa=1

ciu triic chung cta quan thé 13 hop 2 nhém quén thé lai hay ldy nhém quan thé 2 nhap cu toan b
vao nhom quan thé 1

Néuf,=f,=1 ta ¢c6 2 nhém nho nhu sau
y(1-f,) Aa (1) ngau phéi, do & day chi co 1 kiéu gen day nhét ta c6 thé xem nhu chung ty phdi)
XAA+yf,Aa+zaa (2)ty phdi

gdp 2 nhom nho nay lai ta thiy ching tu phdi, twong tir nhu trén qua n thé hé ta c6 cau triic quan
thé thé hé thr n nhu sau.

y[1-(1-fI
2

y[1-(1-ff

5 [aa)=1

X+ |AAl+y(1—f]"|Aa)+| z+

NOI PHOI

Tham khio thém phin phu luc (tham khéo thém trong sich di truyén danh cho hoc sinh
chuyén cua tac gia Vii Pirc Luu)
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CAU TRUC GEN LIEN KET GIOI TINH
Céu tric di truyén giéi di giao (XY)

Néu 1 gen c6 n alen lién két trén NST X khong alen twong tmg trén Y thi ta c6 cdu trac di tryén
sau:

X*Y+X"Y+..+X"Y=1
Néu 1 gen c6 n alen lién két trén NST X c6 alen twong tmg trén Y thi ta c6 cdu tréc di truyén sau:
X Y+ XY "+, +X"Y"=1

Néu c6 nhiéu gen lién két véi nhiém sic thé X khong hodc co alen twong tng trén Y thi cau tric
chung ctuia quan thé bang xac suat chung gitta ching, tirc

(A)(B)...(N)=1
Ciu tric di truyén gi6i dong giao (XX)

Ta c6 thé xem NST 1a NST thuong vi chiing c6 ciu tao gdom 2 chiéc gidng nhau, moi qua trinh
déu gidng nhu NST thuong nhung chi khac nhau 6 chice nang giita chung. Ciing chinh vi vy cau
trac di truyén cta quan thé khi cac gen lién két ching gidng nhu cac gen dé lién két voi NST
thuong.

Ciu tric di truyén ciia quén thé khi gen lién két véi gi6i tinh
Xét 1 gen c6 2 alen A, a nam trén NST giéi tinh X khong c6 alen twong Gng trén Y ¢ tan s alen
tuong tng la p, q. Goi P., P, 1an luot 1a tan so alen twong Ung cua alen trdi cua gidi cai XX va
duc XY q.,q, 1an luot 13 tin s alen 1an & gi6i cai va duc, gia sir quan thé ndy dang can bang khi
do6 ta c6 cau tric quan theé cai, duc nhu sau:

XX:p: X X" +2p.q. X X' +q X" X'=1; XY : p, X" Y+q,X°Y=1
cho qudnthé trén ngau phoi

P4 XA+qd pd+qu _
2 2 2

p.X"+q. X"

chd Xa Xa:l
2

+
PcPa a4 pCdepdchAXa+

XX:TX X'+

pch+pdqc:pc+pd
2 2

:pcl p pd

XY:p.Y+q . X'Y=1
3pd1:pc
twrong tw nhie vdy tatong qudt diegc

pc‘lnflj‘+pd‘jnfl‘\

pCl’l: 2
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pdn:pc‘:n—ll‘

cho nnhgn 1vai gid tri dautaco:

N
pcl_ pc 2pd

2
pc+pd
+P.

_PatPa_ 2 _3 .1
pCZ 2 2 4pC 4pd

5, .3
pc3 8pc 8pd
pC4 16pC 16pd

_21 .1
pC5 32pC 32pd

_AB 20
pCG 64pc 64pd

nhdn thdy mau sé ¢ phan cditudn theo 2" véinla sé thir tu ciiathé hé
nhdn xét ddy sé phdn tir ciia hang tir chira pc:

n=1:1=1

n=2:3=2"+1

n=3:5=2"+1

n=4:11=2"+2"+1

n=5:21=2"+2"+1

n=6:42=2'+2’+2°+1

nhdn thdy ddy sé c6 cong béi g= 2 khinchdnta cé cdc ddy so
n=2:3=2'+1

n=4:11=2"+2"+1

n=6:43=2"+2°+2"+1

an_2(27—1) _2(2%—1]

tacé2'+2°+2°+.. . +2 - = (k,peN,p#0)
2°—1 3
2(2"—1) 2m4q
=S .= =
nchan 3 3

khinlétaco

n=1:1=1
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n=3:5=2*+1
n=5:21=2"+2"+1

2(~2 20
(ac62° +2 4254204, 402 =2 2°7—1)_2[2 p—l)[,

2?-1 3
22 2n—1 1 n+1_
:Snle_ ( )+]‘_2 1
3 3
tir do
N 2n+1+1
n+1 2 — n+1 n
P ::2 +1p+ 3 p=2 +1p+2—1p
nehan™ g g e " g Ptz M
(’z +l __1 ! +l _l __ln :Z +l +l __1 "( — )
3pc 3 2 pc 3pd 3 2 pd 3pc 3pd 3 2 pc pd
donchdnnén lr_(=1
2 2
N 2n+1_1
n+1 2= n+l n
p:Z —1p+ 3 p=2 —1p+2+1p
me g e 3.0" T ogom T g Y
(’Z +l __]' ! +l +l l ! :% +l + = _- n( — )
3Pc 31 Pa 3Pd 312 Pd 3Pc 3Pd 31 Pc—Pa
donlénén -1 =— 1
2 2

nhdn thdy két qua pnchan tirong tw nhue pnlé vdy tacé cong thirc tong qudt

n

(Pc_Pd)

D=7 Pct5 Pats )

2 1 1(—1
3 3 3

pdn:pcﬂn—ﬁ

. 2 1
lim pcn_gpc-l-gpd

Trwong hop gen c6 2 alen thuge NST X cé alen twong irng trén Y
Céu tric quan thé & gidi cai twong tu nhu trén, & gidi duc ta co:

mX*Y +n X Y +k XY+t X°Y'=1
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A4 A \ ) A K+
tanso alen Athuoc X la: %+g ,cuaathu_ocha%

£ A , . . m+n+k+t X L2 \ N £
néutaldy tong cua chiing ta co — - 0,5nhgnthay tonglal hang so

chudn hod tan sé alenciia Ava asao cho tong ciia chiing bang 0,5, khi d6
goialatansé alen Athuéc X ,blatan sé alen athugc Y tacé ngay a+b=0,5

twong tw nhw vay goic la tansé alen Athugc Y ,dlatansé alenathuécY ta cting co
c+d=0,5

cho 2 quan thé trénngdu phéita c6 dang thirc sau

|p+q|la+b+c+d|=1

sau khitinh todn va rit gon nhu trénta co

P. 1
PC1=7+§(2P¢1X)

P.
ple:?: p,Y=c

tir ddy dé dang tacé

2 1 1[—1)\"
==pA=pst=|— —2p; X
Per=3 Pt 3 Pa 3( 2)(pc Pa
pclnfl‘
pdn = 2 - ’pdnY:C
TOM TAT

Xét 1 gen 2 alen A, a thuoc NST X khong alen trén y c¢6 tan sb p, q. Khi quan thé can bang khi
truyén ta co:

2 10 1(-1 "( _pd)
pcn 3pc 3pd 3 2 pc pd
DPin=D¢(p-1)

lim =2 +l
o voo pcn 3 pc 3 pd
Xét 1 gen 2 alen A, a thudc NST X ¢6 alen trén Y vdi tan sé p, q. Khi quan thé can bang khi
truyén ta co:
2 1 1

=— +— +—
pcn 3pc 3pd 3

_71) (pc_zde
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pcln—ﬂ
2

pan: ’pdnYzC

CAU TRUC GEN LIEN KET NST THUONG

khi gen lién két NST thudng c6 phéan biét duc cai thi ta co

phan duc 1a pd + qd =1 ; phan cai la pc + qc = 1

khi d6 cau tric chung ctia quan thé 1a

(pd + qd)(pc + qc) = pdpc(AA) + (pdqce + peqd)(Aa) + qdqeaa = 1
Khi thé hé ngau phdi giita duc va cai 16n thi ta co

_ pd+pc
="

Chu ki ban ra

Mn= % . Mnueong chdt conlai & chu ki thien, M Olirong chdt ban ddu, nla chuki

KIEU GEN VA KIEU LAI
S6 kiéu gen

Co n alen cua mot gen nam trén cung 1 NST thuong

N:n(n+1)
2

Chtrng minh cong thirc nay. Pon gidn ta ¢6 néu c6 n alen khac nhau thi s€ c6 n kiéu gen dong

o~ .2 . A LR L4 .2 . nn+1\
hop va s& c¢6 C: kiéu gen di hop nén tong s kiéu gen sé& 1a n+Ci:¥

Co a,_alen cua gen thir nhat, a, cua gen thir 2...... co A, gen cua gen thu n lién ket trén cung
INST thuong

a,a,...a,

a,a,.....a,+1|
2

N=

Chimg minh cong thirc nay don gian ta cd NST ¢6 2 chiéce, chiéc thir nhat c6 @,4,...a, loai, chiéc
n(n+1)

thir 2 cling c6 @,4,...a, loai. Két hop 2 chiéc thir nhat va thir 2 gidng nhu cong thue N= >

nén ta c6 cong thuc tong quat ¢ trén.

Gen lién két véi NST X, cé hodc khéng cé alen trén Y

XX ¢6 2 chiéc gidng nhau hoan toan, ta c6 thé xem né nhu NST thudng vi vay tinh s6 kiéu gen
nhu NST thuong.
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N 4y =(giao tir khdc nhau bén X ) x ( giao tir khdcnhaubénY )
Kiéu lai

N(N+1)

Q= diéu kién: genthugc NST thuong

Q=N ;. N, diéukién :cit nhat 1 genthugc NST giditinh

BIEN PONG SO LUQONG QUAN THE
Kich thwéc t6i thiéu dé quan thé ton tai

4ab
K=——
a+b

a s6 ca thé cai, b sd ca thé duc

chirng minh

Goi a, b 1an luot 14 s6 luong ca thé cai va ca thé duc, vi a,b > 0 nén ta co:
a*+b*>2ab|AM —GM | |d*+2ab+b?|>4ab <la+b[*>4ab

chia ca haive choa+btaco

+b>——-
a a+b

Lai c6 K =a+ b ( K 1a kich thudc ctia quan thé)

a+b
ddu = xay rakhia =b,suyraminK :4_ab
y S a+b
Panh bit tha lai

Xét 1 quan thé di chuyén K nao d6, goi a 1a sb ca thé bat lan 1, danh dau hét va tha lai, b 1a sb ca
the bat lan 2, c 1a s cé thé c6 danh dau trong lan 1 xuat hién trong b ca thé (¢ <b va c<a), N la
sO ca thé. Ta c6 dang thirc sau:
N_
a

o=

Diéu kién nghiém dang twong ddi: s6 N twong ddi 16n, moi trudng khong bi gisi han, cac ca thé
di chuyén tu do, phan b c4 thé ngiu nhién hoidc dong déu, trong thoi gian khao sat sd ca thé
duoc sinh ra phai han ché hay khong xuit hién thém ca thé, cac ca thé bj danh diu khéng anh
huong dén kha ning song. Néi tom lai 1a N khong bi bién dong.

Chu Ki bién ddng ciia quin thé (tham khio)

Kich thudc quan thé (s6 lugng ca thé) = s6 cé thé sinh ra + s6 ca theé nhdp cu — s6 cé thé chét di —
sO ca the xuat cu
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Luu ¥: kich thuéc quan thé dugc thiét 1ap trong 1 thoi diém xac dinh
Téc d6 tang trudong (r) = ti 18 sinh b (born) — ti 1& tir d (die)

r ¢6 thé 16n hon, nho hon hoic bang 0

néur> 0 = quéan thé dang ting truong (gia ting kich thudc)

néu r < 0 = quéan thé dang suy giam (giam kich thudc)

néu r =0 = quan thé 6n dinh

khi d6 kich thude tirc thoi ctia quan thé duoc biéu dién theo cong thirc

dN
2N
de

(t 1 thoi gian, n 1a kich thudc ctia quan thé tai thoi diém t)

Cong thirc trén bicu dién kich thudc ctia quan thé ting theo tiém ning sinh hoc, nhung trong thuc
te rat hiem gap dang nay ma phd bién 1a tdng trudng can bang vai stirc chira ciia moi truong, néu
goi K 1a strc chira t61 da cia moi truong (tirc K = Nmax)

Khi d6 kich thudc cta quan thé duoc biéu dién theo cong thirc

dt K

(tang trudng theo kiéu nay con goi 1a ting trudng 1ogictic)
Téc d6 ting truong didu hoa

Néu goi r 1a toc do ting truong cua quan thé trong moi truong bi gidi han. Gia sir d6 thi ting
trudng cua quan the dang dao dong dicu hoa, suy ra tap hop céac gia tri r 1a 1 duong cong hinh sin
co dang

y =a+ b.Cosx

Vi a hé sb tang trudng tu do, b 13 hé sb ting trudng, x 1a don vi thoi gian biéu dién theo chu ki.
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HE SINH THAI
Tong nhiét hiru hi¢u
T=n(x-k)
T: tong nhiét hitu hiéu (d0.ngay)
N: s6 ngay hoan tit mot giai doan phat trién
K: nhi¢t d moi truong

Luu y: cong thic nay chi ap dung duy nhét cho sinh vét bién nhiét va T 1a hing sb khong ddi
trong moét giai doan phat trién ctia mot sinh vat bién nhiét cu thé nao do6. Vi du: sau bo

Hi¢u suat sinh thai

Hiéu sudt sinh thai gita hai bac sinh dudng X va Y 1a (X dtng sau Y)

Hiéu suit sinh thai cta bac dinh dudng thir n v6i bac dinh dudng thtr a (n > a) 1a

H, 6  ,=H H H

n-a a+l-a

Chtng minh

a+2 - a+l°°** n—1-n
Gia str cho chudi chirc &n c6 dang
A A+1 An
Hiéu sudt sinh thai gitta 2 bac bat ki 1a
Hn Ha+1 Ha+2 Hn
= X X...
Ha Ha Ha+1 Hn—l

X

Po da dang Shannon
H=—(alna+blnb+cInc+...+ninn)
Trong do a, b, c, ..., n la d§ da dang cia mQt nhém loai nao do.

tong so cd thé cualodi cé trong hé sinh thdi
tong so cd thé cé trong hé sinh thdi

Do dadang=

O day chi xét trong mot gidi han loai nhét dinh.
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TUAN HOAN
Cung lugng tim (CO: cardiac output) la lugng mau do tim tong vao dong mach & mdi thét.
Binh thuong, thé tich that trai = thé tich that phai = 130ml.
Thé tich mau mdi mdi 1an bop cua thit trai = that phai = 70ml
CO = tan sb tim (lan/phiit) x thé tich tdng mau tAm thu caa 1 that (ml/ 1 nhat bop)
Po CO theo phuong phap FICK

Cong thirc nay dua trén nguyént tic luong O, ma co thé tiéu thu qua mdi phit bang véi luong O,
mau 1dy dugc khi qua phdi mdi phit.

V, tieuthu=Cungluong tim|V , tinh mach phoi— Vo, trong dong mach phoi

Vo, tiéuthy

=C | tim= ; .
ungliong fm Vo tinhmach phoi—V , trong dong mach phoi

Huyét ap trung binh = huyét ap tim truwong + 1/3 (huyét ap tim thu — huyét ap tim
truong)

VI SINH

Vé co ban, viéc sinh sdn cua vi sinh vat giong nhu nguyén phan. Vi vy, cac cong thirc tinh s0
lugng sinh vat ciing giong nhu t€ bao nguyén phan.

Téc d6 phan chia (S) 12 s6 thé hé sinh ra trong mot don vi thoi gian.

Thoi gian thé hé (G) 1a thoi gian dé hoan tat 1 1an nguyén phan.
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BAI TAP THAM KHAO VA TU LUYEN
PHAN TU
Bai 1
Cho ARN céu tao béi 4 ribonucléotic 13 A, U, G, X

a) Tim s6 bd ba ma hoa axit amin chira it nhat 1 A
b) Timsbbobachral AvalG

Huéng din
a) Tacod 1bd 3 co3 vitri=>tdng s loai bd ba lap tir 4 loai ribonucleotic 13 4.4.4 = 64

Vi khong chira A nén 3 ribonucleotic con lai sé€ 1ap duoc 3.3.3 =27 bd ba
= B{ ba chira it nhat 1 A 1a 64 —27 =37

Vi ¢6 3 bo ba két thuc chira A 1a ATT, ATX, AXT

= S6 bd ba ma hoa axit amin 1a 34
b) Vi A, G co 3 vi tri dung, cu thé A G,AG ,GA ,vivitri_c6d2cachchonlaU, X
= SO bd bachira 1A, 1G1a3.2=6

Bai 2
Cho ARN cdutaotir U, X trongdo X = % U . Timti I¢ bé ba chiranhiéu nhdt2 U

Huwéng din

1.3
tleX:Ula—:=
ilé 17
3 3 3 27
l h la2x2x2=5L
tilébo3c u’a3Ua4 4x4 o4
ti IebobachwaltnhatlUla 1 @
64 64
t{ 16 bé ba chira nhiéu nhadt 2 U la @—2_ 9
64 64 16
Bai 3

Cho U:X:G = 0,25: 0,5:0,25 cu tao nén ARN
Timtilé b bachta2 Uval X
Hudéng din

V6i2U va 1 X ta ¢ 3 cach sap xép ( 3!/ (2!.1) cu thé UUX, UXU, XUU
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-3

Vaytil¢bobachia2U,1 X 1a3 o

1
2

N

1
e
NGUYEN PHAN, GIAM PHAN

Bai 1.

Gia sir c4 thé mang bo NST 2n = 8 giam phan binh thudng. Trong d6 1 chiéc trong cap NST s6 1
bi mat doan, NST s6 2 bi dao doan, NST s6 3 bi lap doan. Tim ti 1¢ giao tir mang it nhat 1 NST
bi dot bién.

Huwéng din

Ta co6: Trong giam phan binh thuong, cac NST phan li dong déu vé 2 cuc. Néu cap NST c6 1
chiéc bi dot bién thi s& co ¥ giao tir binh thudng va Y giao tir dot bién.

Vivay giaotwr binhti I¢ giao tir binh thuong la % % :%

O N

=Ti I¢ giaotw mang it nhat 1détbiénlal —%:

Bai 2.

O ca doc duoc ngudi ta tim thiy thé 1éch bdi kha phd bién. Cho biét bdo NST cua ca doc dugc
2n=24

tim s6 loai thé 3 kép tbi da co thé ¢6 clia quan thé ca doc dugce
hwéng din
ta c6 thé 3 kép c6 dang 2n + 1 + 1 (tirc ¢6 2 cap NST, mdi cip co 3 chiée)
vdy s6 logi thé 3 kép cé thé céla C;,=66
Bai 3.
D EF

Xét 1000 té bao cuia cd thé mangkiéu genlda Aa Bl;—d e—f

Té bao nay giam phan binh thuong, trong d6 30% té bao hoan vi tai B,D. 20% té bao hoan vi tai
E,F. biét hoan vi xay ra khong dong thoi. tim ti 1é giao tir aBD.EF

hwéng din

vi hoan vi khong déng thoi nén hoan vi tai B, D thi tao ra 16 loai giao tir voi ti 1€ ngang nhau,
vaytiléaBD. EF1a0.3/16=0,01875

hodnvitai E, F twong tw. Til¢ a BD. EF la %20,0125

vic6 0,2 +0,3=0,5té hoan vi nén c6 1 — 0,5 = 0,5 sb t& bao giam phan binh thuong tao 8 loai
giao tr véi ti 1€ ngang nhau, vay ti 1¢ aBD.EF 14 0,5/8 = 0,0625

vay ti 1¢ aBD.EF 13 0,01875 + 0,0125 + 0,0625 = 0,094
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Bai 4.

gia st theo ddi 3 t& bao sinh dudng ciing loai nguyén phan mot sé dot khong bang nhau. Biét
rang tong s6 NST trong cac té bao con 1a 3888. B NST co gia trj trong khoang [8 ; 16], s6 lan
nguyén phén cia té bao thir nhét 13 2, s6 1an nguyén phan ctia té bao thir 2 nh6 hon té bao thi ba
va 16n hon té bao thir nhat.

Tim bd NST cua loai va sb 1an nguyén phén cua cac té bao con lai.

Huéng din

Vibo NST cua loai ludn 1a sb chén nén cac gia tri co thé c6 1a 8, 10, 12, 14, 16

Ma tong s té bao tao ra ciing 1a s6 chan nén bo NST ctia loi ¢6 2 gia tri 1a 12 hodc 8.
Gia st bo NST 14 12 thi tong sb té bao tao ra 1a 3888/12 = 324

Lai c6 té bao thir nhat nguyén phan 2 1an nén tong sb té bao con con lai 1a 320

Taco 2 +27=320 (véi2<y <z y,z 1an luot 1a s6 1an nguyén phan cta té bao thir 2 va thir
3)

Cho y nhén cac gia tri 3, 4, 5 ... d6i chiéu gia thiét chi c6 ciap nghiém (y;z)=( 6:8) la phu hop
Gia sir bd NST cua loai 12 8 thi tong s té bao con tao ra 13 486.

Chung minh twong ty ta c6 phuong trinh vo nghiém.

Vay bo NST 2n = 12, té bao thi 2 nguyén phan 6 lan, té bao thir ba nguyén phéan 8 lan.

LAI

Bai 1.

Lai cdc cd thé manh kiéu gen AaBb %

Tim ti 1& kiéu hinh c6 it nhat 1 tinh trang troi, biét f=0,2. Giam phan binh thuong, hoan vi mét
bén.

Huwéng din

Ti I¢ phan tinh riéng

Aax Aa=aa=1/4

Bb x Bb = 1/4
ii)f Id)E (04DE+04de+01De+01dE](05DE+05de]:>%_02
~aabb9e =11, 02=00125

de 4 4

vay ti 18 ¢6 it nhat 1 tinh trang troi la 1 — 0,0125 = 0,9875
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Bai 2.
Gia sir chiéu cao cdy c6 7 nic do cac gen co 2 alen cong gop. Cay dong hop trdi cao nhét
(300cm). Lai cay cao nhat véi cay thap nhat. Ti 1¢ cdy cao 200cm & F2 1a 3/32. Tim chi€u cao
cay F1.
Hwéng din

Gia thiét cho cac gen c6 2 alen cong gop, kém theo d6 chiéu cao co 7 nic. Ta co: s6 lugng cac
alen troi trong t6 hop gen quyét dinh dén chiéu cao cdy, cac alen troi c6 vai tro nhu nhau. Goi x
1a s6 gen, vi mdi gen tdi da 2 alen trdi va c6 1 to hop ddng hop 1an nén ta c6 phuong trinh biéu
dién theo kiéu hinh.

2x+1=7©x=3

Vay t6 hop ¢ 3 gen. Goi to hop gen cao nhat 1a AABBDD (300 cm), Thap nhit 1a aabbdd

= F1 AaBbDd
= F2=FIxF1 = (AaBbDd)’
C A A .3 1 1, « 1 5
Giathiéetcdy F2cao200cmla—=—xCg hodc—xC,
32 26 26

Vay cay cao 200 cm c6 1 alen trdi hoac 5 alen trdi. Goi a la chiéu cao thép nhéat, b 1a chiéu cao
mot alen trdi, (a, b>0) ta c6 h¢ phuong trinh

at6b=300vaa+b=200 & b=20(cm),a= 180 (cm) (nhan)
a+t6b=300vaa+5b=200 & b=100(cm),a=-300 (cm) (loai)

vi F1 ¢6 3 alen trdi nén chiéu cao cua F1 13 a + 3b = 240 (cm)

vay cay F1 cao 240 (cm)

Bai 3.

Gia str, tinh trang mau hoa do 2 gen khong alen quy dinh. Mdi gen mang 2 alen. Hai gen nay
phan li doc lap va bd trg nhau theo ti 18 9: 6: 1 . Lai b me thuan chung tuong phan véi nhau thu
duoc F1, cho F1 tap giao dugc F2, cho cac cdy con mang ti 1€ tinh trang cao nhét & F2 tap giao,
tim ti 1¢ tinh trang thap nhat & F3.

Hudéng din

Goi 2 gen d6 mang cac alen lan luoc 1a A,a va B.b. Hai gen nay phan li doc lap va bd tro nhau
theo ti 1¢ 9:6:1 nén ¢6 1 trudng hop duy nhat 1a: 9A B :3 A bb+3 aaB_: 1 aabb

So do lai

Puwcp: AABB x aabb

F1: AaBb

F2: 9A B +3 A bb+3aaB + 1 aabb
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Cho cay F2 mang ti 18 tinh trang cao nhat dem tap giao, tirc cho 9/16A_B_ tap giao. Ti 1é cac loai
giao tor trong A B 1a: 4/9 AB: 2/9 Ab: 2/9 aB: 1/9ab

Tap giao cic cdy nay tic 14 cho 6 hop tu do cac giao tir hay

(4/9 AB: 2/9 Ab: 2/9 aB: 1/9ab)?, suy ra cay c6 tinh trang chiém ti 1¢ thip nhit 13 aabb = 1/81
Bai 4.

Xét 1 gen c6 2 alen quy dinh bénh héi dau trong quan thé nguoi. Két qua khao sat nhu sau.

Tan s6 alen hoi va khong hoi lan lugt 13 pl = p2 = 0,5. Quan thé nay dang can bang di truyén. &
nam c6 3 loai kiéu gen. Trong tat ca nam c6 0,75 bi hoi, 0,25 khong bi hoi (*). Trong tat ca nir
c6 0,25 bi hoéi va 0,75 khong bi hoi. Xac suit cia mot cap vo chéng bi hoi sinh con khong bi hoi
trong quan thé nay 13 bao nhiéu?

hwéng dan

vi pl =p2 = 0,5 nén c6 thé xem chiing nghiém dung quy ludt phan li ciia menden. Goi hai alen
d6 1an lugt 1a A va B. Néu gen nay thudc NST X khong alen trén Y thi ¢6 chac chang ti 1¢ bi hoi
va khong hoéi 1a 1:1 (trai gia thiét). Néu gen nay thuoc NST Y khong alen trén X thi ti 1¢ nit s&
khong c6 tinh trang nay (trai gia thiét). Néu gen nay thudc NST X c6 alen trén Y thi co toi da 4
loai kiéu gen & nam (trai gia thiét). Vay gen phai thudc NST thuong (1). Do d6 ta ciing co céu
trac tric chung ciia quan thé 1a 1/4AA + 1/2AB + 1/4BB =1 (2). Hién nhién céu tric ndy ¢ nam
va nlt nhu nhau (1)

tr (*),(1),(2),(3) = tinh trang bj chi phdi boi gidi tinh
dat

A la alen tr¢i, B 1a alen 1an. A quy dinh hdi & nam khong héi ¢ nit. B quy dinh héi & nir khong
héi & nam

vo chong bi hoi suy ra chong mang kiéu gen 1/3AA + 2/3AB = 1 vo mang kiéu gen BB
can ctr 1a vao lap ludn trén va gia thiét ta c6 so do lai

P1:1/3 AAx BB

F1 :1/3AB ( 0,5 hoi: 0,5 khong hoi)

P2:2/3 AB x BB

F1: 1/3 AB: 1/3BB ( 0,5 hoi, 0,5 khong hoi)

Vay xac suét con khong bi hoi 1a 50%

Bai 5.

Gia sir khao sat tinh trang mau hoa trong quan thé. Cho cay hoa tring lai voi cay hoa d6 duoc
F1: 100% d6. Cho cay hoa d6 F1 lai v&i cay hoa vang thu duoc F2: 2 d6: 1 trang: 1 vang. Biét
rang khong c6 dot bién va anh hudng gidi tinh. Tim ti 1& kiéu hinh khi cho cac cdy F1 giao phan
ngau nhién.
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Huéng din

gia sir tinh trang nay do 1 gen c6 2 alen quy dinh. Quén thé co 3 loai tinh trang = c6 hién tuong
troi khong hoan toan. Lai c6 F1 x hoa tring thu duoc 4 kiéu t6 hop, thu dugc 3 tinh trang ma t6
hop cua 2 kiéu gen trong truong hop nay tao toi da 2 loai tinh trang.

= gia thiét nay khong phu hop

gia sir tinh trang do 2 gen, mdi gen mang 2 alen quy dinh

gia thiét cho F2 ta c6 2 do: 1 tring: 1 vang = c6 4 = 1.4 kiéu t6 hop

lai c6 hoa tring x hoa d6 = d0 vdy cdy hoa do cho 4 loai giao tir hay kiéu gen ciia n6 1a AaBb
véy cdy hoa trang 1a aabb

= F2 = AaBb x aabb = 2(1AaBb + 1 Aabb) : 1 aaBb: laabb

= Tuong tac 12:3:1 ( phu hop véi dé)

Vay khi cho F1 (AaBb) giao phan ngiu nhién thi ti 1¢ kiéu hinh ¢ thé hé can tim 1a

12d6: 3 trang: 1 vang

Bai 6.

Gia sur. Khao sat tinh trang mau hoa ctia mdt quﬁn thé thuc vat thu duoc két qua sau:

P: Do tu thu: = 1do: 1 vang (F1) (1)
Cho vang F1 tap giao: = 1d6 : 1 vang 2)
Cho d6 (F1) lai phén tich véi cdy tring: = vang 3)

Tim kiéu gen cua P , biét rang cac ca thé dem lai giam phéan binh thudng, kiéu gen cia tit ca cac
ca thé khong thuong bién, khong dot bién va khong bi gidi tinh chi phoi.

Huéng din

Ttr (3), néu tinh trang do 1 alen quy dinh = doi con phai ¢ cay hoa do (trai gia thiét)
= tinh trang phai do nhiéu alen khong ctng locus (vi tri) quy dinh.

Gia st tinh trang do 2 gen tuong tac

Tir (1) ta co s6 kiéu t6 hop 1a x* (do P ty thu) (diéu kién x = 1 hodc x chia hét cho 2)
Gia st x =4 = d0i con phai c6 ciy hoa trang (trai gia thiét)

= day khong phai la phan li doc lap.

Vayx =2

= Cay hoa d6 P cho 2 loai giao tir, vy ta co thé viét

P: d6 x do = (a + b)* = (laa + 2ab + 1bb) = 2(aa + bb): 2ab=1(aa+bb) : 1 ab=1 vang : 1 d6
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Khi cho cay hoa vang tap giao
(a+b)*=(aa+2ab+bb)=1vang: 1 do (laplaiP)
= Gia thiét phu hop

Nhian xét: néu co a, b thi cho do, thiéu 1 trong 2 thi cho vang, thiéu ca hai thi cho tring. Vay day
gidng nhu kiéu twong tac 9:6:1. Ta lai c6 gen khong phan li doc lap, két hop véi gia thiét = tinh
trang do 2 gen lién két quy dinh

Viti [6thé hé F 11d1:2:1va Pt thu= kiéu gen Pla’;‘—g

Bai 7.
Chiing minh réng khi cho con lai giao phéi tré lai voi bd hodc me lién tuc qua nhiéu thé hé thi
mirc 6 can huyét (tiéng dia phuong 13° lai gidng’) ngay cang cao.

Hudéng din

Ta c6 mirc d0 can huyét cta con lai duogc biéu dién theo cong thirc
1-1/2%=y

lim y=1(tiént4i100%)

Vay khi lai tr¢ lai thi con lai ¢c6 mirc do can huyét cang cao.
Bai 8.
Gia st khao sat tinh trang mau mat & rudi gidm thu duoc két qua: mat do 1a tinh trang troi, gen

quy dinh mau mat dugc quy dinh boi 1 gen ¢6 2 alen troi lin hoan toan. Gen nay thude NST gidi
tinh X khong alen twong g trén Y.

Cho rudi cai méit do lai voi rudi duc mat tréng duoc F1, cho F1 tap giao thu dugc F2, cho F2 tap
giao dugc F3. Trong s rudi cai & F3, ti 1¢ rudi mat trang chiém ti 1& bao nhiéu, biét rang P thuan
chung.

Hwéng din

Goi A: mat do a: mat trang

Theo gia thiét ta c6 so do lai

P: XX x X*Y

F1: X*X*: X*Y

F2: XAXA XAX*: XAY - XY

Ti 1€ giao tir bén cai (XX): 3/4X* + 1/4X°

Ti 1€ giao tir bén duc (XY): 1/4X* + 1/4X* + 1/2Y

Cho tap giao tirc 1a cho (XX) x (XY) = (3/4X" + 1/4X?).( 1/4X* + 1/4X* + 1/2Y)
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Ti 1é con cai mét tring =1/4 .1/4 = 1/16

Con céi chiém ti 18 13 1/2

Ti 1é con cai mat tring trong tong s6 con cai 1a (1/16)/(1/2) = 1/8 = 12,5%
Bai 9.

Cho AaBb x AABD. Tim s6 kiéu gen ti da ¢ doi con.

Hudéng din

Ap dung cong thirc trén ta co

a. d6i véi gen 1: Aa x AA sb kiéu gen tdi da ¢ doi con 1a 2x1 + (1 — 1%)/2 =2
b. dbi véi gen 2: Bb x Bb s kiéu gen t6i da & doi con 1a 2x2 + (2 — 2%)/2 =3
= kiéu gen toi da & ddicon1a2.3 =6

AB AB \ A7+ A A N . 5 - . sl A
Cho——x b timso kieu gen toi da doi con khi xdy ra hodn vi haibén
a

ab

Ap dung cong thic ta c6 sé kiéu gen tdi da ¢ doi con 1a 4.4 + (4 —4.4)2 =10

ABD D . ..z fi 2 o oans . P,
.timkiéu gentoi da o doi con khi xdy rahodn vi hai bén

h
M bd X abD

Ap dung cong thirc ta c6 sb kiéu gen tdi da & doi con 13 8.4 + (4 —4.4)/2 =26
Bai 10.
Cho phép lai: do (tu thu) = 4% trang. Trang(F1) tu thu = 100% tring. Xac dinh kiéu gen b

me biét thé hé con co tbi da 10 kicu gen, qua trinh giam phan ciia bd me binh thuong va nhu
nhau.

Huwéng din
Theo gia thiét:

doty thu= trd'ng

; , = KGtrangladéng hop lin
trang F 1 tw thu=>trang g ghop l¢

2 2
n—n —n :10(Bk:nSX;n,xeN)

. . n
=10.vi tu thu nénx’+

ta cé N |kiéu gen| xy +

=(x;n) = (4;4); [(x;n) =(3;2) khong thoa vi x 14 s6 chin]

X =4 = bd me cho mdi bén 4 loai giao tir khac nhau = kiéu gen bd me gém c6 2 gen, mdi gen
c6 2 alen lién két trén 1 NST.

=>KG(Aa,Bb)=>ab:0,2:>KGb5meld'2—g,f:40%

CHON GIONG
Bai 1.
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Lai cay cao 500 cm v&i cay cao 300 cm duoc ciy cao 450 cm. Tim gia tri wu thé lai.
Huéng din
Chénh I¢ch gia tri cia cady con =450 — 0,5 (500 + 300) = 50

Néu muc dich tao vu thé lai ctia cdy con la tim cy thdp hon thi ddy khong phai 14 uu thé lai. Néu
muc dich tao cdy con cao hon thi day chinh la wu thé lai.

QUAN THE

Bai 1.

Cho qué‘tn thé ¢6 céu tric: 0,3AA +0,2Aa + 0,5aa = 1
Tinh p, q va tim cAu trac cin bang cua quan thé.
Huéng din

0,2
=0,3+-2
p=0, 5

=0,4,9q=1-p=0,6

CAu tric quan thé khi quan thé can bang

(p+q)’=0,16 AA+0,48 Aa+0,36 aa=1

Bai 2.

Cho quén thé c6 ciu tric: 0,2AA + 0,2Aa + 0,6aa = 1

Quan thé nay co can bang khong? Néu chua can bang, xac dinh cdu triic quan thé lac can bang.
Huéng din

tac6v0,2+/0,6 1 nén quan thé khéng cdnbang di truyén
p=0,3,q=0,7, cautriic cén b&ng la:0,09 AA+0,42 Aa+0,49aa=1
Bai 3.

Quan thé c6 cdu trac: p’AA + 2pqAa + q’aa = 1

Chung minh rang S = (p — q)° + 2q(p — q)* + 4pq = const

Huéng din

S=(-9’+2q(p-q’+4pq
©S=p-9'+{1-p+a)p—-9’+4pq
©8=p-9 *+ (-9’ - (-9’ +4pq
©S=(p+q’=1(dpcm)

Bai 4.

Cho céu tric ctia quan thé nhu sau: p’AA + 2pgAa + q*aa= 1 [p € (0:1)]
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chitng minhrang: %+%2 4pq

Huwéng din

Do p,q 12 hai s6 duong, ap dung bat dang thirc Cauchy cho p,q ta c6
p’+q*22pq, p+q=2Vpq

talaicoptq=1

=(pli2+q’)(p+q)=2pq(p+q)i

=(pti2+q°)(p+q)=4 pgv pqi

=P, 4 4\/E

q p
Déu ‘=" xay rakhip=q=0,5
Bai 5

Cho quan thé c6 q € [0,2 ; 0,8]

_ 2pq

tim gid tricua p ,q dé max p2_+2pq b
8

Hudéng din

theo gid thiét tac6 q>0,2=q>0,2(p+q| %20,25.twongtutacé%£4
ddtt=ﬂtadwacS=fft)=L,t €(0,25;4]
p o 1+2¢t
t|= 2 >0 véimoit, suyra hamsé f [t |luén dong biéntrén R

(1+2¢)]
vdy maxf (4)=gdatdwac tai%:4©p:0,2;q= 0,8

vay voi p=0,2;q=0,8thi S=max
Bai 6

Cho quén thé ¢ 6 gen

Gen 1 ¢o6 3 alen, gen 2 ¢6 5 alen, gen 3 c6 3 alen, gen 4 c6 3 alen, gen 5 c¢6 2 alen, gen 6 c6 3
alen. Gen 1 thudc cap NST thuong sb 1, gen 2 va 3 thudc cdp NST thuong $6 2, gen 4 thugc NST
X khong alen trén Y, gen 5 thuéc NST Y khong alen trén X, gen 6 thugoc NST X c6 len tuong

{g trén Y. C6 bao nhiéu phép lai trong quan thé nay?

Huwéng din
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NST 1: kiéu gen (KG)=3.(3+1)2=6

NST 2: KG=5.3(53+1)2=120

NST XX: KG=3.3(3.3+1)/2=45

NST XY: KG = (X).(Y)=(3.3).(2.3) = 54

Kiéu gen gi¢i duc( KGD) =NST1. NST2. NSTXY = 38880

Kiéu gen gidi cai( KGC) =NST1. NST2. NST XX = 32400

S6 phép lai = (KGD).(KGC) = 38880x32400

Bai 7.

Gia sir quan thé 1 ¢o cdu tric: 0,2AA + 0,4Aa + 0,4aa =1
Quan thé 2 ¢6 cau tric: 0,6 AA +0,2Aa+ 0,2 aa = 1
Kich thudc quan thé 1 chi bang 0,2 quan thé 2

Trong diéu kién thiéu thiic an, 0,3 ca thé & quan thé 1 di cu va nhap toan bd vao quan thé 2

Tim cau trac can bang ctuia quan thé bi nhap cu sau 5 thé h¢, biét rang tan suat nhap cu, va ti doi
kich thudc khong doi.

Huéng din

Theo gia thiét ta co

pm = 0,5 , p0=10,7
m=0,3.0.2/(1+0,3.0,2) = 0,057

Ap dung cong thic
pn=p0-+(p0—pm)[(1-m)—1] (1)

Thay p0 = 0,7, pm = 0,5, m= 0,057, n=5 vao (1) ta co
p5=0,7+(0,7-0,5)[(1-0,057)—1]1=0,65
q5=0,35

Céu tric quan thé bi nhap cu can bang 1a
0,423AA +0,455Aa+0,122aa =1

Bai 8.

Trong mdt quan thé ngudi, khao sat tinh trang mi mau & 1000 nam va 3000 nit. Thu dugc két
qua: O nam ¢6 2 kiéu gen vé gen nay. C6 100 nam bi mi mau. Quan thé nay dang can bang di
truyen. Ti 1€ nam mac bénh nhicu hon nit. Khong c6 dot bién va anh hudng gidi tinh.

Tim sb ngudi mang alen quy dinh bénh mu mau trong 500 ngudi binh thudng.
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Hwéng din

Gia str bénh mi mau do 1 gen c6 2 alen quy dinh, theo gia thiét nam c6 2 kiéu gen vé gen nay =
gen lién két v6i NST X khong c6 alen trén Y.

Goi 2 alen d6 1an luot 1a A, a ung voi tan sb P, q

Céu trac di truyén ciia nam gioi 1a pX*Y + qX*Y = 1

Theo gia thiét nam bénh 1a 100 ngudi trong 1000 nguoi => q = 0,1

Vi quan thé can bang nén q & nam bang q & nit. Vay ti 1¢ nit khong bénh 1a 1 —(0,1)> = 0,99
S6 nir khong bénh trong 3000 nit 14 2970

S6 nit mang kiéu gen di hop 1a 2pq.3000 = 540

S6 nam binh thuong 14 1000 — 100 = 900

Viy ti 16 nguoi mang gen bénh trong téng sé ngudi khong bénh 13 540/( 2970 + 900 ) = 0,14
Vay ti I¢ ngudi mang gen bénh trong 500 nguoi 1a 0,14.500 = 70

Bai 9.

Chimg minh rang nhap cu khong d6i qua n thé hé thi tan s6 alen clia p,= pm

Hudéng din

Ta co

0<[1—m|<1= lim (1-m)"=0

n=+o0o

lim &¢&

Bai 10.

Xét 1 gen c6 2 alen trong quan thé c6 tan s twong déi 1an luogt 1a p, q. Do tic dong cia tia UV
lam cho céc alen nay bi dot bién thuén va ca dot bién nghich.

Tinh p, q & thé hé thir 20 (d6t bién don 1¢).
Qua bao nhiéu thé hé thi pn = 0,2985

Tim p60 = ? (dot bién kép)

Tim c4u trac quan thé cin bang (dot bién kép).
Cho p0=0,3.u=10% v=3.10"

Hudéng din

Dot bién thuan

p20 = pO(1 —u)® = 0,3(1 — 104y = 0,2994: q20 = 1 — p20 = 0,7006
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d6t bién nghich
q20 =0,7(1 — 3.10%* = 0,696; p20 = 0,304
thé hé tht pn = 0,2985

In-21
— n . pO _
=p01-uy"=n=—2=r—- =50
pn=p ( u) n h—l(l_u)
P[C@nbdng):LZE:q:l
- v+u 4 4
AAl+—| Agl+— -1
|p+qf'= 6 ) 2 {Aaj+=laa)
p60 (dot bién kép)

p60=p0[1—(u+v|]*+v

Bai 11.

Cho quén thé c6 p(A) = 0,3; q(a) = 0,7. Trong diéu kién thoi tiét khiac nghiét, giao tir mang alen
A to ra ¢6 uu thé hon so véi alen a. Ciing chinh vi thé mdi thé hé sirc song ciia alen a chi bang
0,7 alen A. Tim q10="?

Huéng din
Vi stre séng alen a bang 0,7 alen A = Wa = 0,7. Tir déy ta ciing c6 0,3a bj chét di hay xuét cu ra
khoi quﬁn thé, vi vay m = Wa=0,7

sp7=—PY _—084=q7=0,16
p0+m' g0

Bai 12

Cho chu ki bién dong ctia quan thé 1a 50 nam, tdc d¢ ting truong dleu hoar € [0,02 ; 0,07]. Tai
nam 2000 toc do tang truong 1a 0,035. Tim tdc d6 ting trudng clia quan thé trong nim 2020

Hudéng din

Vi mincosx = -1, maxcosx = 1, lai c6 y = a + bcosx la ham lién tuc nén ta c6 h¢ phuong trinh
atb=0,07vaa—-b=0,02=a=0,045vab=0,025

Thay a, b vao cong thurc trén ta c6 y = 0,045 + 0,025cosx (lién tuc trén [0,02; 0,07])

Véir=0,035 = x = 113° = s6 nam tuong ung véi r trong chu ki 13 113x50/360 = 15,7 (nim). Sb
nam tuong Ung trong chu ki vao nam 2020 1a 15,7 + 20 = 35,7 (ndm)

= x = 35,7x360/50 = 257°

Thay x vao cong thirc ta duoc y = r= 0,039
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Vay tdc d6 ting truong cua quan thé trong ndm 2020 13 0,039 (tirc 3,9%)
TOAN HON HOQP

Bai 1.

Xét quan thé dau Ha Lan cén bang di truyén c6 A B = 18,36%, aabb = 31,36%
Tim ti 16 AAB , biét f(a) € (0: 0,75)

Huéng din

Goi x 13 tan s6 ctia alen a (x > 0), y 1 tin s6 cta alen b

Theo dé bai ta co

aabb = x*y* = 0,3136 => y* = 0,3136/x>

laicoA B =(A)B)=[(1-x)y+2x(1-x)][(1-y ) +2y(1-y)]=0,1836
e (1-x)(1-y)=0,1836

o x'-1.13x +0,3136 =0

& x>= 0,49 hoic x> = 0,64. dbi chiéu voi diéu kién =>x = 0,7 =>y=0,8

TacO AAB =(1-x)*(1-y*)=0,0324 hay 3,24%

Vay ti 1¢ AAB_1a 3,24%

Bai 2.

Gia str, quan thé dong vat c6 7 kiéu gen khac nhau vé 1 gen c6 2 alen. Lai b dong hop lan véi
me déng hop tro1 dugc F1, cho F1 tap giao dugc F2, cho F2 tap giao duoc F3. Ti 1€ troi thuan
chung trong kiéu hinh tréi & F3 1a bao nhiéu? (biét rang gen troi 14 troi hoan toan)

Huéng din
Gia thiét cho gen co 2 alen, goi hai alen do6 1a A, a.
Gia str gen thuoc NST thuong chung ta c6 toi da 3 kiéu gen ( khong thoa yéu cau dé bai )
Gia st gen thuoc NST X khong alen trén Y chiing ta c6 ti da 5 kiéu gen ( khong thoa )
Gia st gen thuoc NST X c6 alen trén Y chung ta c6 toi da 7 kiéu gen ( thoa)
So db lai
P: XAX* x X*Y*?
F1: X*X* : X*Y*
F2: XAXA: XAX®: XAY™: X*Y?
G: XX: 0,75 X*: 0,25 X*
XY: 0,25 X" 0,25 X% 0,5 Y*
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F3 X F3 =XXx XY = (0,75 X*+ 0,25 X*) (0,25 X*+ 0,25 X* + 0,5 Y?)

Ti 1é ddng hop troi 1a: 0,75x0,25 = 3/ 16

Ti 1é kiéu hinh troi 1a: 0,75. 0,25 + 0,75. 0,25 + 0,25. 0,25 + 0,75. 0,5 = 13/16

Ti 1 dong hop troi/ ti 1¢ kiéu hinh troi 1a 3/13

Bai3

Cho ciu trac quan thé nhom mau cta nguoi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zldcdc sé thuc dirong)

khi quan thé c4n bang chimg minh ring

pq_ ., _pr_ . g
p’+2pg r'+2pr q+2qr

<p+qg+r

(p,q,rlatanso tuwong doiciia cdc alen)

Huwéng din
bat
—_ pq pr qr
pP= + + <p+q+r
p2+2pq r2+2pr q2+2qr
= 1 + 1 + 1 <1
Piyp 4o 4y
q p r
bat
P—q,L=p 9=ctacs
q p r
1 + 1 + 1 <1,abc=1

L=
2+a 2+b 2+c

1({2+a—a 2+b—b 2+c—c
o= + + <1
2\ 2+a 2+b 2+c

a b c
= + + >
a+2 b+2 c+2

eala+2|(b+2|+bla+2)c+2|+cla+2](b+2]>a+2|(b+2](c+2)
< abc+ab+bc+ca>4

& ab+bc+ca>3|doabc=1]|

tacéab+bc+ca=33a* b* c*=3(dpcm)
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va a ., b L€
'ya+2 b+2 c+2

>1(dpcm|

ddu = Xéyrakhia=b=c=1hayp=q=r=%
Bai 5
Cho ciu trac quan thé nhom mau ctia nguoi nhu sau:
aAA+bAB+cAO+xBB+yBO+zOO=1(a, b,c,x,y,zlacdc séth@fc du’O’ng)

khi quan thé can bang, tim gia tri nho nhit cta

S= ZE)q + 22qr + 212“p
9g°+1 9r'+1 9p+1

|p,q,rlatanse alentwong déi ciia cdc alen)
tac69q°+1>6q,9r’+1>6r,9p’+1>6p

:>ng+ﬂ+m:l
3g 3r 3p 3

vdy min SZ% dat duoc khi p=p= r:%
Bai 6
Cho céu tric quan thé nhém mau cia ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x, y, z1d cdc sé thuc dwrong)
khi quan thé can bang chirg minh rang ti 1¢ kiéu gen di hop ludn khong vuot quéa 66,667%
hwéng din
goi p,q,rlatan sé alen ciia cdc gentrong quanthé ,
khéng mat tinh tong qudt , ddt ti 1¢ kiéu gendi hop la Skhi dé
S=2pq+2 pr+2qr=2|pq+pr+qr|
tacé p’+q +r>=pq+pr+gqr
s(p+q+r)=3|pg+ pr+qr|

=2(pq+pr+qr|<=|dop+q+r=1|

w N

véymaxs:§(z66,667 %) dat dioc khi quZrZ%

Bai 7

Cho cau truc quan thé nhom mau cua nguodi nhu sau:
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aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x, y, zId cdc sé thuc dwrong)
khi quan thé can bang chirng minh rang ti 1¢ kiéu gen ddng hop luén khong nhoé hon 33,33%
hwéng din
goi p,q,rlatan sé twong doiciia cdc alen trong quanthé ta cé p+q+q=1,
khéng mdt tinh tong qudt ddt tong ti 1é kiéu gendonghopla S=p*+q°+r°

2
taCép2+q2+r22(p+%r)=%(ﬁ33,33%)

vdyminS:% dat duoc khip:q:r:%
Bai 8
Cho ciu trac quan thé nhom mau ctia nguoi nhu sau:
aAA +bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zla cdc sé thuc duong)

khi quan thé can bang tim gia tri nho nhat cta

e p2+q2

.. 2 q2+r2
3(qéi2+2qr+r)+

I8

2 2
r+p

.. 2 (’
3(pii2+2 pq+q°)i

3(rié2+2rp+p’)+

|p,q,rlatansoé tiong doiciia cdc len|

huéng dan
2 2 2
tacé p’+q’ > p*q| ,q2+r22(q;r) T +p22(r-;p)
2 2 2
pslptal , larrl | Ir+pl 1
6(q+r|" 6lr+p| 6[p+q|” 2
o 1 . 1
vaymmPzzdgtdwackhlpzqzr:§
Bai9

Cho céu trac quan thé nhém mau cta ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zldcdc sé thuc dirong)
khi quan thé can bang tim gia trj nho nhét cua
P=p’+q*+r’+ pg+pr+qr

p,q,rlatanso alentwong doi cuacdc alen
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hwéng dan

2
tacé P=p’+q°+r’+pq+pr+qr=|p+q+r/—|pq+qr+pr|=1—(pq+ pr+qr|> 1—@:§

vdymiangdat duockhi p=q= r:%

Bai 10

Cho céu trac quan thé nhém mau cta ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zld cdc sé thuc dirong)

khi quan thé can bang chirng minh rang

1+1<2

1+p> 1+G° 1+r

2

biétrangr’=pq; p,q,rlatan sé alen twongdéi ciia cdc alen
hwéng din
taco

1 1 < 2 \véimoiab<1]

1+a° 1+b> 1+ab

thdt vdy , bién doi twong dirong ta dwoc |a—b|*|ab—1)<0|Iuéndiing |
do0<p,q,r<lnéntich cuia? sé hodc3sé batkiluébnnhéhon1, dp dungtaco

2 2
P< = dpcm
1+pq 1+r2(p )

Bai 11
Cho céu trac quan thé nhém mau cta ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zldcdc sé thuc dirong)

khi quan thé cin bing, chimg minh rang ti 1 giita ca thé mang kiéu gen dong hop voi cac thé
mang kiéu gen di hop luén khong nho hon 50%.

Huéng din
goi p,q,rlatan sé tuwong déiciia cdc alen , khéng mdt tinhténg qudt ,

2 2 2
p+q+r

taCé:S:—
2(pq+pr+qr|

S 1
2
thdt vdy , theobdt ddng thirc cauchy thi: p°+q°+r° = pq+ pr +qrl| dpcm

ddu = XéyrakhiquZrZ%
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Bai 12
Cho cau triic quan thé nhom mau ctia ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zld cdc sé thuc dirong)

khi quan thé can bang tim gié tri nho nhat cua

2 2 2

p=—P 4+ 9 , T
qg’+3r’ r’+3p° p’+3q°

| p,q,rlatansé tuwong doi ciia cdc alen|

Huwéng din

qZ r2 p2
datM = + +
‘ q2+3r2 r2+3p2 p2+3q2

N= 3r° + 3p’ + 3q°
q2+3r2 r2+3p2 p2+3q2

tacoM+N=3
P+3M=>3(1)

3p+%23(2)

céng(1),|2)ta duwpc10 P+3 M +N 212 <10 P+3(M+N|—2 N >12
<10P—2N>3(3|

lcfy(Z)nhdnva’iGcéngva’i[B)tadu*ac28P221©P2§—é:%

vdyminPZ%,dd'u = xdayrakhip=q=r= %

Bai 13

Cho céu trac quan thé nhém mau cia ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zId cdc sé thuc dwong)

khi quan thé c4n bang tim gi4 tri nho nhit cua:

hwéng din

2

2 2 r
P:£+q_+_

qr pr pq

tacé:PzL p3+q3+r3)2 3par =3
par par
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A ; 1
vay minP =3 dat duwoc khip=q=r =§

Bai 14
Cho cau triic quan thé nhom mau ctia nguoi nhur sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zld cdc sé thuc dirong)

khi quéan thé can bang tim gia tri 1on nhét va nho nhét cia nguoi mang nhdm mau A va AB biét
rang tan so alen A trong doan [0,2;0,6].

Hudéng din
Goi p, q, r 12 tn s6 1an luot cia cac len A, B, O. Ti 16 nhém mau A va AB la:
S=p’+2 pq+2pr=p’+2pq+2p[1-p—q/=2p-p’
datf\p|=2 p—p’,f(p)dongbiéntrénkhoding|0 ;2|
suyraminS={(0,2)=0,36,max S=f(0,6/=0,84
vayti 1¢ nhdm mdu Ava ABnho nhdt 1a0,36 dat taip=0,2,
ti 1é 1én nhat 1a0,84 dat tai p=0,6
Bai 15
Cho cau triic quan thé nhom mau ctia nguoi nhur sau:
aAA +bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zla cdc sé thuc duong)

khi quan thé can bang chimg minh rang

2 2 2

p ,9q ,r 1
g+l r+l1 p+1 4

voip,q,rlatan so twong doi cuacdc alen

hwéng din

2 2 2

p +q+12£’ q +r+1 g’ r +p+12£
gtl 16 2'r+1 16 2 p+1 16 2

I\

taco:

2

2 2
céngvétheovétadwac:qlil+rcil+p’;1+1_16(p+q+r)+%2p+g+r

2 2 r2 1
&P + 9 + 2—(
g+l r+1 p+1 4

dpcm]

dduzxdyrakhipzq:rZ%

Bai 16
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Cho ciu trac quan thé nhom mau ctia nguoi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zldcdc sé thuc dirong)
khi quan thé can bang chimg minh rang
3 3 3

+( q r 1

r+1)(p+2)+ (p+1|(g+2) Z%

p
(q+1][r+2]

V6ip,q,rlatan sé twong déi ciia cdc alen
hwéng din
p3 +q+1+r+2>3_p
g+1)(r+2) 112 196 ~ 28

tacé:(

3

q +r+1+p+2>3_q
\r+1)(p+2) 112 196 ~ 28

3
r +p+1+q+2>£

p+1]lg+2) 112 196 28

cong vé theove taco:

3 3 3

P ~+ q + r +
\q+1)(r+2] (r+1) p+2] [p+1)(q+2) 112

|p+q +r+3)+F16(p+q+r+6J2 | p+q+r)

8w

o P q roo1
a2 et pea) Tpeiliqea) > 28

dpcm|

dduzxdyrakhip:q:r:%
Bai 17
Cho ciu trac quan thé nhom mau cta nguoi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zldcdc sé thuc dirong)

khi quan thé c4n bang chimg minh rang

2 2 2
2p + ZCI + 2r =1
p+2pg q +2gr r+2rp

voip,q,rlatan so twong doi cuacdc alen

hwéng din
2 2 r2
taC6:2p—+p2+2pq22p, 2q +q°+2qr>2q,— +r’+2rp>2r
p +2 pg g +2gr re+2rp
, , 2 2 2 )
céng vé theo vé tac: —L——+—1 +p+q+r/=2(p+q+r]

2 2 + 2
p+2pq q +2qgr r+2rp
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2 2 r2
P +—4 + zl(dpcm)

p’+2pg  q*+2gr r’+2rp

dcfu:xdyrakhip:q:r:%
Bai 18
Cho céu trac quan thé nhém mau cta ngudi nhu sau:
aAA+bAB+cAO+xBB+yBO+zOO:1(a,b,c,x,y,zldcdcséthu*c duwong)

khi quan thé can bang chimg minh rang

4 pPeqi+r |z praf+lqer+re pP>s
Hwéng din

V6ip,q,rlatan sé twong déi ciia cdc alen
ta C634(Pz"‘qz"‘rz)2(P+Q)2+(q+r)2+(r+P)2
& p’+q +1r° = pq+ pr+qr (luéndiing)

(p+q+q+r+r+p)2_£
3 3

talaico:[p+q +(q+r/’+(r+pf = | dpcm|

ddu=xay rakhipzq:r:%
Bai 19
Cho cau triic quan thé nhom mau ctia nguoi nhu sau:
aAA+bAB+cAO+xBB+yBO+z00=1(a,b,c,x,y, zld cdc sé thuc dirong)
khi quan thé can bang chimg minh rang

p=—L_+ 4, T 54
p+tq q+r r+p

\p,q,rlatansé alentwong doi|
Huwéng din

P o P _,
p+q p+q+r

. r
tiwong turtacé: —L->q; ——>r

qtr r+p

ta co

>p+q+r=1(dpcm)

cong vé theo vé ta durgc ﬁ +94 4
q

qtr r+p
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