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OcHoBHbIE 3AQKOHOMEpHOCTU He3aBUCUMOTrOo
U cuensieHHoro HacnenosaHUsa NpUsHAKoOB



Hacneocmeennocmsb — 310 ClIOCOOHOCTH KUBBIX CHCTEM
[epeaaBaTb U3 MOKOJCHUSA B OKOJIEHHUE 0COOCHHOCTH
Mop@oJorun, GU3noJI0rud 1 HHANBUIYAJTbHOI0
PAa3BUTHSA B ONpPeACJIECHHBIX YCJIOBUAX CPeabl.

H3zmenuueocmp — 3T0 CIHOCOOHOCTH )KUBBIX CUCTEM
NpuoOpeTaTh HOBbIE IPU3HAKHU, OTJIMYAOIIME UX OT
POAUTEIbCKHUX (hOpPM.




I.Menaeian
(1823 — 1884)

Figure 1-1 Gregor Mendel. [Moravian Museum, Bmo.]



I MeHaeb NPOBOANJ CBOU IKCIIEPUMEHTHI C TOPOXOM B
MaJICHbKOM CajJy B03Ji¢ MOHACTBIPSI.
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Gregor Mendel's monastery. A statue of Mendel is visible in
the background. Today, this part of Mendel's monastery is a
museum, and the curators have planted red and white
begonias in an array that graphically represents the type of
inheritance patterns Mendel obtained with peas. [Anthony
Griffiths.]




Seed form Seed color Flower position  Seed coat color Stem length
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Round (R) Yellow (Y) Green (G) Axial (F) Gray or
along stem gray-brown (A)

&
A
—y
o

k.

Wrinkled (r) Restricted (v) Yellow (g) Terminal (f) White (a)
on top

Recessive = Q @

figure 4.2

Traits Mendel studied. Gregor Mendel studied the transmission of seven traits in the pea plant. Each trait has two easily distinguished
expressions, or phenofypes.
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P (parental) Cross-

1 3AK0OH generation fertlize

EnxunoooOpasue ’
rudpuI0B NEePBOro 2
noxkoJienus (K1), Purple
WIH NPABUJIO

JTOMUHUPOBAHUS

F, generation Self-fertilize

Ilpu ckpewusanuu 2omozuzomuvix ocooeu
AHATUIUPYEMBIX NO OOHOU nape aibmepHaAmuUHbHIX

npusnakoe, ¢ I nokonrenmuu  HabdaOOAEMCA
eouHnooopaszue



P (parental) Cross-
generation a fertilize

F, generation | Self-fertilize

I1 3axon

Fo2 generation
Pacmeniienue

rudpua0B BTOPOIO
MOKOJICHU S

Ilpu CKpeuiueanuu 20MO3U2OMHbBIX ocooeil,
AHAUZUPYEMBIX NO OOHOU hape aabmepHAMmUGHbIX
npusznakoe, 60 Il nokonenuu  HaodAWOOACMCA
pacwenyienue 3:1 no penomuny u 1:2:1 no cenomuny



Dominant Recessive
y __— Straight
hairline

figure 1

Inheritance of some commeon traits. (a) Freckles, dimples, hairy arms, widow's peak,
and a cleft chin are examples of dominant traits. (b) The ability to bend the thumb backward

or forward is inherited.




a. Widow's peak: WW or Ww b. Straight hairline: ww

q A - e. Short fingers: SSor Ss f. Longfingers: ss
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c. Unattached earlobes: EEor Ee d. Attached earlobes: ee

C.

Figure 20.4 Common inherited characteristics in human

beings.
The notations indicate which characteristics are dominant and which

are recessive.




Buabl B3anMmoaAericTBUA

PN

MesKkaAAeABHBIE MesKreHHpIe

(A v a) (A v B)

1. TlonHoe aomuHuposaHue
(AA=Aa; x=x)

2. HenonHoe aomuHuposaHue
(AA>Aa; kp>po3)

3. KopomuHupoeaHue (I(A)I(B)=IV rp.
KpOBU)

4. AnnenbHoe UCKNOYeHue



2. Henoanoe oomunupoeanue

Pacmieniienue nmo penoruny 1:3:1 (copmagaer ¢
pacuienJieHueM 1o reHOTHILY

F> generation

Flgure 6-9 Red, pink, and white phenatypes of four o"clock e

. . 1231
plants. The pink hetarczygote demonstrates incomplate e
dominance. [R. Calentina™suak Unlimited.] cich.cfic-cWoW




2. Henonnoe oomunuposanue

Pacuierienue mo penorumny 1:2:1 copmagaer ¢
pacuienjieHueM 1o reHoTHIy

Figure 19-10 Red blood cells of a person with sickle-cell
anemla. A few normal disk-shaped red blood cells are
surrounded by distorted sickle-shaped cells.

Flgure 6-10 An electron micrograph of a sickle-shaped red
blood cell. Other, morz reundad cells appear almost normal.
[t kesiOttawaPrinta Researchers. ]




3. Ceéepxoomunuposanue

Flgure 6-13 A litter fram a cross hetwean tao mice
heterazygous for the yallow coat-calor allele. The alkle 1= kethal
in & doubla dose. Not all progeny are visib ke, [Anthony Grifithe.]




4. Kooomunupoeanue

A B 0
Mmnuootcecmeennwvie annenu: I, I, 1

Genotypes Phenotypes

AA, AO
BB, BO
AB

Q0




Pasimuue ropoxa mo
(opme ceMsH — IVIaAKKME U
MOPILIMHUCTHIE




111 3axkon MeHaeas

3aKoHOMEpHOCTH O AR
HaCJCcA0BaHUA NMIPU3HAKOB Round, yelloxn.f\}‘?l; % ; 13“?, Wrinkled, green
seeds (RRYY) s ' seeds (rryy)
IPU JTUTHOPUIHOM H
MOJIUTHOPUTHOM

CKpeluBaHUH B F4 generation
All round, yellow
seeds (RrYy)

F> generation

9/16 are round, yellow
3/16 are round, green

3/16 are wrinkled, yelloy

1/16 are wrinkled, greetr
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MesKkaAAeABHBIE MesKreHHpIe

(A v a) (A v B)

1. KomnnemeHtapHOCTb
(A+B=npusHak)

2. Anucras
(A-B unu aa-B)

3. TTonumepus



Bujabl pacuensieHus nNpy KOMILIEMEHTAPHOM
B3aMMOJAENCTBUM I'€HOB
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No dark pigment in fur Dark pigment in fur

Yellow Lab / \

9:3:4 / \ E bb Bl
eebb eeB_ Chocolate Lab Black Lab
9 . 7 Yellow fur, Yellow fur, Brown fur, Black fur,
brown nose, black nose, nose, lips, nose, lips,
0:-6:1 lips, eye rims lips, eye rims eye rims eye rims

Y IRIRH |
EB -9 EB-3 eeB -3 eebb - 1



2. Jnucmas

PennecCMBHBIN DITHUCTA3: nmoaasJjsier B:

JIOMHHAHTHBIM 3MUCTA3: /. MoAaBJsAeT B:



Buabl paciensieHus npyu penecCuHBHOM JIUCTAa3e
(AnucTaTuYecKHe aJljiesIu 1:):

AB -9 A 66—3 Bu BB—4

KOPUYIHEBBIN Oe>xeBBbIit




IHoaumepus:

AaBB — CBeTJIO-CePbIN

AaBB — 0eJIbIN
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figure 7.5
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Number of dominant alleles

Variations in skin color. A model of three genes, with two alleles each, can explain some
of the hues of human skin. In actuality, this trait likely involves many more than three genes.
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figure 7.4

Variations in eye color. (a) A model of two genes, with two alleles each, can explain existence of five eye colors in humans. (b) The
frequency distribution of eye colors forms the characteristic bellshaped curve for a polygenic trait.




3aKOHOMEPHOCTHU CcUuenJIeHHOro
HacneposaHus (T.MopraH, 1900)

Drosophila melanogaster
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OcHoeéHble nonoiceHUs XPOMOCOMHOﬁ meopuu
HAC1e0CMEeHHOCmU

1. T'enbl HaxoasTca B Xxpomocomax. Kaxaas xpomocoma
IpeacraBjasger cO0O0OM rpymnmny cuemjeHusi reHos. Uuciao rpymnn
CHECIUICHHS Y KaKA0ro BHJAA PABHO TaIVIOMAHOMY 4YMCJIY
XPOMOCOM.

2. Kaxabpld reH JIOKaJM3yeTcsl B CTPOIro oOIpeaeJeHHOn
XpOMOCOME U 3AHMMAET CTPOro ONpeaeIeHHOE MeCTO (JIOKYC).

3. Mexay  roMOJIOTMYHBIMM  XPOMOCOMAMM  MOKET
MPOUCXOAUTH O0OMEH reHaMu (peKOMOMHALUSA) B pe3yjabrare
KPOCCHHIOBepAa.

4. Paccrosinue MEKIY reHamMu B XpoMocoMe
MPONMOPIMOHAIBHO MPOUEHTY KPOCCUHIOBEPA MEKIY HUMM.



Duchenne muscular dystrophy
Becker muscular dystrophy

Chronic granulomatous disease
Retinitis pigmentosa-3

Norrie disease
Retinitis pigmentosa-2

Sideroblastic anemia
Aarskog-Scott syndrome
PGK deficiency hemolytic anemia

Anhidrotic ectodermal dysplasia

Agammaglobulinemia
Kennedy disease

Pelizaeus-Merzbacher disease

Alport syndrome

Fabry disease

Immunodeficiency, X-linked,
with hyper IgM

Lymphoproliferative syndrome

Albinism-deafness syndrome

Fragile-X syndrome
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Ichthyosis, X-linked
Placental steroid sulfatase deficiency
Kallmann syndrome
Chondrodysplasia punctata,

X-linked recessive

Hypophosphatemia

Aicardi syndrome
Hypomagnesemia, X-linked
Ocular albinism
Retinoschisis

Adrenal hypoplasia
Glycerol kinase deficiency

Ornithine transcarbamylase
deficiency

Incontinentia pigmenti
Wiskott-Aldrich syndrome
Menkes syndrome

Androgen insensitivity

Charcot-Marie-Tooth neuropathy

Choroideremia

Cleft palate, X-linked

Spastic paraplegia, X-linked,
uncomplicated

Deafness with stapes fixation

PRPS-related gout
Lowe syndrome

Lesch-Nyhan syndrome
HPRT-related gout

Hunter syndrome
Hemophilia B

Hemophilia A

G6PD deficiency: favism
Drug-sensitive anemia

Chronic hemolytic anemia
Manic-depressive illness, X-linked
Colorblindness, (several forms)
Dyskeratosis congenita

TKCR syndrome
Adrenoleukodystrophy
Adrenomyeloneuropathy
Emery-Dreifuss muscular dystrophy
Diabetes insipidus, renal
Myotubular myopathy, X-linked

Hurosiornuyeckas kapra X-
XPOMOCOMBI YeJI0BEKA.



JleTepMUHAIIMA 1M0JIA Y HEKOTOPBIX OPraHU3MOB

YeJI0BEK, Apo3oduiia

NTHIbI brs

Kionbl XX X0

Aa(pHUH, MYeJIb] Diploid Haploid
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Flgure 2-29 Haly eal 1ims. This phenotype has been propossd
to be caused by an allele of a Y-linked gene. [From C. Stem, W. R.
Centerwall, and S. S. Sarkar, The Amernican Jowrnal of Human Genelics
16, 1964, 467. By permission of Grune & Stratton, Inc.]



HugpgepeHumposka nona y Yenoseka

Undifferentiated gonads

Gpbox genes on X Rt AT SRY gene on Y
chromosome turn on . chromosome turns on
ovarian development . ;w testicular development.
(only in absence of SRY

gene of Y chromosome).

Embryonic ovaries Embryonic testes




HetepmuHauua passutus nepsUMHLIX
NONOBLIX MPU3HAKOB Yy YesnoBeKka
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[opmoHanbHas perynauus passutus

BTOPUYHLIX MOJIOBLIX MPUSHAKOB Yy YesioBeKa

One target
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