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l 6 i  n o i d a u

Trong suot the  ky XX, Di truyen hoc da xuat hien va n hanh  chong p ha t trien de trd 
th&nh mot trong nhiing mon khoa hoc trung  tarn cua Sinh hoc. Ke tijf khi cac quy luat 
Mendel difdc p h a t  hien lai vao nam  1900, Di truyen  hoc da co nhiing biicic tien nhanh  
chong trong cong cuoc tim  kiem ban chat phan  tif cua vat chat di truyen. Vao nhiing 
nam  1950, J am e  W atson va Francis Crick da kham  pha cau true chuoi xo&n kep cua 
phan  tut ADN m ang thong tin  di truyen va si1 kien khoa hoc quan trong la viec hoan ta t  
giai ma he gen ngifdi vao nam  2001... Hien nay di truyen hoc da co trong tav nhiing 
phifdng tien hiiu hieu de phan tich gen, he gen va bieu hien cua gen trong cac he thong 
sinh hoc. Nhiing kien thijfc di truyen hoc difdc bo sung n hanh  chong. Nhiing th an h  tifu 
cua Di truyen hoc ngay cang mang lai nhiing ldi l'ch to 16n cho ddi song con ngifdi.

De giup s inh  vien cao dang, dai hoc chuyen nganh sinh vat, cong nghe sinh hoc 
va cac thay  co giao giang day mon Sinh hoc d triidng pho thong nam  viing difdc cac
kien thilc cd ban  va cap n h a t  vdi cac kien thiic m6i cua Di truyen  hoc, chung toi da bien
soan cuon giao tr in h  nay.

Giao tr in h  chia lam  3 phan, gom 18 chiidng:
P h a n  M ot: Di truyen hoc cd set 
Chitdng I. Cac quy luat Mendel
Chiidng II. Gen, nhiem  sac the va cd che cua cac quy luat Mendel
Chitdng III. Cac gen da alen va sit tiidng tac gen
Chiidng IV. Lien ket gen va lap ban do gen d sinh vat nhan chuan
Chiidng V. Cac phiidng phap khac de lap ban do di truyen
Chiidng VI. Di truy in  hoc cac tinh trang soliidng
Chiidng VII. Di truyen ngoai nhan
Chiidng VIII. Di truyen hoc vi khudn va virut
P h a n  H ai: Di truy in  hoc phan tit
Chiidng IX. A D N  : Cau true va sii sao chep
Chiidng X. Cau true cua nhiem sac the nhan sd va nhan chuan
Chiidng XI. Phien ma, dich ma va ma di truyin
Chiidng XII. Cac ky thuat dung trong nghien ciiu di truy in  phan  tii
Chiidng XIII. Dieu hod bieu hien cua gen
P h a n  Ba: S ii bien doi gen, he gen va tien hod
Chiidng XIV. Dot bien gen va sii a chiia dot bien gen
Chiidng XV. Dot bien soliidng va cau true nhiem sac the
Chiidng XVI. Cac yeu to di truyin  van dong,
Chiidng XVII. Di truyin  hoc quan the va tien hod 
Chiidng XVIII. Cd sd di truy in  hoc benh ung thii
Mac du da h e t  siic co" gang trong qua tr inh  bien soan, song chac chan  van con co 

th ieu sot. C hung  toi mong nh an  difdc cac y kien dong gop cua cac ban  doc de cuon sach 
difdc hoan th ien  hdn. Moi gop y xin giii ve Cong ty Co ph an  sach Dai hoc - Day nghe, 
N ha Xuat ban  Giao due 25, H an  Thuyen, H a Noi.
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Phan Mot

DI TRUYEN HOC C0 Sflf

CHUONGI

CAC QUY LUAT MENDEL
I

«
1.1. Mendel phat hien cac quy luat di truyen

Nam 1866, Mendel cong bo' ket qua cac thu nghiem lai tren  cay dau  H a Lan Pisum  
sativum , trong do mo ta  hai nguven ly dieu khien sii di truyen  cua  cac tinh  trang. 
T hanh  cong ma Mendel co difdc la nhd phifdng phap nghien ctfu dung  dan  cua ong. 
Trifdc het, vdi nhieu  nam  kinh  nghiem n h a n  giong thvfc vat, ong da chon cay dau  vifdn 
lam do’i tifdng th i nghiem  vi do la cay til thu  phan  nghiem  ngat, nhd do co the  tao ra  
cac dong th u a n  va de dang kiem soat cac phep lai. Thil hai, trong  cac phep lai cua 
minh, ong chi chon theo doi mot, hoac mot vai t inh  tra n g  qua cac the  he, dieu ma cac » 
nha nghien cOfu trifdc do mac sai lam. Cuoi cung, ong da phan  tich ky lifdng ve m at 
toan hoc cac ket qua  th i  nghiem thu  difdc.

1.1.1. Cac th i nghiem lai mot tinh cua M endel cho thay cac gen phan ly
Mendel da tien h a n h  7 phep lai giufa cac dong dau  th u a n  chung  m ang  cac cap tinh  

trang  tifdng phan  -  cac dac diem co hai t ran g  thai bieu h ien  khac nhau . Do la cac tinh  
tran g  m au sac h a t  (vang va xanh), h inh  dang h a t  (trdn va nhan), m au s&c vo qua 
tifdng ling vdi m au hoa (xam co diem cac cham tim, hoa tim  va vo qua tr^ng, hoa 

■ tr in g ) ,  h inh  dang  vo qua (vo qua cang phong va vo qua  xep). m au  s^c qua khi chifa 
chin (xanh va vang), vi tr i  hoa moc so vdi than  (d nach hoac ngon), chieu cao cay (cao 
va thap). Cac phep lai deu cho cac ket qua giong nhau  d F l  va F2.

Vi du. khi lai cac cay th u a n  chung h a t  trdn  vdi cac cay th u a n  chung  h a t  n h a n  
ong thu  difdc toan  bo con lai F l  co h a t  trdn. M endel goi cac t in h  t ra n g  difdc bieu hien 
ra  d F l la cac t in h  t ra n g  troi, con tinh  tran g  kia la lan. Khi cho cac cay F l  tif th u  
phan. ong th u  dude F2 co ty le phan  ly 3 trdn : 1 nhan . O ng tiep tuc cho F2 tif th u  
phan  de th u  F3. Ket qua  cho thay. cac h a t  F2 m ang  t in h  t ra n g  lan  la th u a n  chung  
(sinh ra cac h a t  nhan ), cac h a t  F2 m ang t inh  t ra n g  troi co hai loai: 1/3 th u a n  chung 
(sinh ra  h a t  trdn), 2/3 s inh  ra  F3 v6i ty le 3:1. Ket qua  th i  ngh iem  cua M endel difdc 
tr inh  bay d bang  1.1.

De giai thich cho cac ket qua thi nghiem th u  difdc, M endel gia th ie t  rSng. cac tinh  
tran g  tifdng phan  nhif h a t  trdn, n h an  do cac nhan  to di truyen , ma ngav nay  chung ta

7



biet do la cac gen", quy dinh. Mendel cho rang  cac gen nay  co the  ton ta i d cac tran g  
tha i  khac n h au  (ngay nay  chung ta goi la cac alen) nen co the  cho ra  cac kieu hinh 
khac nhau. Vi du, t inh  tra n g  hinh  dang h a t  do mot gen quy dinh. nh iing  gen nay ton 
ta i d hai t ra n g  th a i  alen. Dong th u an  h a t  nh an  do Mendel tao  ra  chi co mot alen cua 
gen nay (ky hieu la r), con dong t h u i n  h a t  trdn lai m ang  alen khac  ( R  ).

Bang 1.1! Ket qua mot so phep lai mot tinh cua Mendel

Bo me F1 F2 Ty le phan ly F2

Cay cao x cay thap Cao 787 cao : 277 thap 2,84 : 1

Hoa moc nach x hoa ngon Nach 651 nach : 207 ngon 3,15 : 1

Qua xanh x qua trang Xanh 428 xanh : 152 vang 2,82 : 1

Qua phong x qua xep Phong 882 phong : 299 xep 2,95 : 1

Hat xanh x hat vang Vang 6022 vang : 2001 xanh 3,01 : 1

Hat tron x hat nhan Tron 5474 tron : 1805 nhSn 2,96 : 1

Vo qua xam x vo trang Xam 705 xam : 224 trang 3,15 : 1

Trifdc khi thao  luan  cac giai thich cua Mendel, chung ta  hay  lam  quen vdi mot so 
khai niem. M endel cho ran g  moi cay dau  m ang hai b an  sao (hai alen) cua m ot gen. Ca 
the dong hdp tit ( hay  con goi la the dong hdp tit) co hai alen giong nhau . N hli vay, cay 
dau th u a n  chung h a t  nh an  la dong hdp tii ve alen quy dinh  h a t  n h a n  (rr) va cay th u a n  
chung h a t  trdn la dong hdp tif ve alen quy dinh  h a t  trdn  (RR). Ca the  di hdp tit (hay 
the di hap tit) m ang  hai a len  khac n h a u  (Rr). M endel cung cho rang , moi cay chi truyen  
mot alen cho ddi con qua cac the  he. Nhif vay moi ca the  difdc di t ru y e n  mot a len  tii bo, 
mot alen tif me. Cac cay F l  thu  difdc trong phep lai cay dong hdp ti’i  h a t  t rdn  (RR) vdi 
cay dong hdp tif h a t  n h an  (rr) se la di hdp tijf Rr. Kieu h inh  cua ca the  la sii b ieu hien 
cua tinh  t ra n g  m a ta  q u an  sa t  diidc (vi du, h a t  la trdn hoac nhan). Kieu gen  cua ca the 
la cau true di truyen  cua no (vi du, RR, rr hoac Rr). T inh  t ra n g  bieu h ien ra  d F l  khi 
lai bo' me th u a n  chung co k ieu h inh  khac n h au  ve t in h  t ra n g  do diidc goi la t inh  t ra n g  
troi, con tinh  t ra n g  k ia  la lan. Alen quy dinh  kieu h inh  troi la a len  troi, a len  quy d inh  
kieu h inh  lan la alen lan. Cac alen cua mot gen diidc bieu dien bang  cung mot chu  cai. 
Alen troi difdc bieu dien bang  chii in hoa. con alen lan diidc bieu d i in  bang  chu thiidng.

Mendel cho rang, cac alen khong bi hoa tron trong the  di hdp tii. Bang chiing cho 
gia thuye t do la k ieu h in h  lan  lai xua t h ien  trd  lai khi lai cac the  di hdp tii. Xgoai ra, 
hai alen con tach n h a u  ra  trong qua tr in h  hinh  th a n h  giao tii. Dieu do co nghia la cac 
cay dau di hdp tif (Rr) se sinh ra  hai loai giao tif. mot loai m ang  alen R. loai kia m ang  
alen r ma khong the  co loai nao m ang  ca hai alen; t ru n g  binh  se co 1/2 so' giao tu  m ang 
alen R  va 1/2 so giao tif m ang  alen r. T a t nhien, cac the  dong hdp tii RR  va rr chi s inh 
ra  mot loai giao tii. Gia th ie t  cua Mendel rang  cac a len  tach n h a u  ra  trong  qua  tr inh  
h inh  th a n h  giao tii diidc goi la quy luat phan ly hoac quy lu a t  thil n h a t  cua Mendel. 
Quy lu a t  do diidc sii dung  de giai thich cho cac ket qua th i  ngh iem  lai mot tinh  cua 
Mendel nhii sau  (hinh 1.1):


