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Mnan nekuun

(1) Hemengenesckoe HacnefoBaHNE: MEHENEBLbI VS GIOMETPUKY
(2) Aucnepcus cbeHoTUNa U HaCNeayeMOCTb

(3) HacnegyemocTb npuaHakoB y 4enoseka: npumepbl
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HemeHnpeneeckoe HacnepoBaHne: MeHaenesusl vs buomeTpuku

Knaccobl cheHoTunos

Ounxotomuyeckmne (bunaphbie) denoTuns

® MeHpgenesckue (MOHOTEHHbIE) MPU3HaKM

Komnnekchbie (4acTtbie, MmynbTudpaktopHbie) 3abonesanus
® [lnabet
® |llnzodperus
® KopoHapHas (nwemuyeckasi) bonesus cepaua (MBC)

KonuyecteetHble eHoOTUNbI
® Bospact
® Poct
® WNupekc maceol Tena (MMT)
® Vposxu nunugos kpoeu (JIMHM, JINBM, ...)
® AptepuansHoe gaenevune kpoeu (cAll, nAl)
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Cnop menpenesues n buomertpukos (1900-1918)

Mpeanocbinknu:

® 1865 perop Mengens: "OnbiTbl Hag pacTuTensHbimu rubpugamn (Versuche iiber
Pflanzen-Hybriden)
® 1865 PpaHcuc ManbtoH "HacnepcreenHbiii Tanant u xapaktep" (Hereditary Talent
and Character)
BuomeTpukmn: BONbLINHCTBO BaXKHbIX ANsi SBOMIOLNM XapaKTepUCTUK (N1ojoBUTOCTb,

pa3smep Tena, cuna, HaBbiK JIOBAN [obBbi4n 1 cbopa nuLy, . .. ) SBASIOTCS HENPEPbIBHBIMU
NN KONIMYECTBEHHBIMY XapaKTepucTukamm u He noggatotcsa MeHgenesckomy aHanusy
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Crop meHpgenesues n buometpukos (1900-1918)

Mpeanocbinknu:
® 1865 perop Mengens: "OnbiTbl Hag pacTuTensHbimu rubpugamn (Versuche iiber
Pflanzen-Hybriden)
® 1865 PpaHcuc ManbtoH "HacnepcreenHbiii Tanant u xapaktep" (Hereditary Talent
and Character)

BuomeTpukmn: BONbLINHCTBO BaXKHbIX ANsi SBOMIOLNM XapaKTepUCTUK (N1ojoBUTOCTb,
pa3smep Tena, cuna, HaBbiK JIOBAN [obBbi4n 1 cbopa nuLy, . .. ) SBASIOTCS HENPEPbIBHBIMU
NN KONIMYECTBEHHBIMY XapaKTepucTukamm u He noggatotcsa MeHgenesckomy aHanusy

Paspewenue cnopa:
® 1018 R.A.Fisher, "The Correlation between Relatives on
the Supposition of Mendelian Inheritance"

® 1965 D.S.Falconer, "The inheritance of liability to certain
diseases, estimated from the incidence among relatives"
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Crop meHpgenesues n buometpukos (1900-1918)

XV.—The Correlation between Relatives on the Supposition of Mendelian Inherit-
ance. ' By R. A. Fisher, BA. Communicated by Professor J. ArTHUR
Tromsox. (With Four Figures in Text.)

(M8, reccived Jume 15, 1918, Read July 8, 1918, Tssued separately October 1, 1918.)

CONTENTS,

PAGE PAGR
1. The superposition of factors distributed inde- " 15, Homogamy and multiple allelo.aorphism 416
pendently . . . . 402 16. Coupling . . . . 418

2 Phnae l'requumv in each srray . . . 402 1 17. ]11801‘](!8 of :ua.mll cmrelauuu, ancestral

Several attempts have already been made to interpret the \\elestnhllshcd
results of biometry in accordance with the Mendelian scheme of inheritance. [t
is here attempted to ascertain the biometrical properties of a population of a more
general type than lhas hitherto been examined, inleritance in which follows this
scheme. It is hoped that in this way it will be possible to make a more exact
analysis of the causes of human variability. The great body of available statistics
show us that the deviations of a human measurement from its mean follow very
closely the Normal Law of Errors, and, therefore, that the variability may be
uniformly measured by the standard deviation corresponding to the sauare root

3. Hence the members of this array mating at random will have offspring
distributed in the three phases in the proportion

PE[H- c%(u—m)] + PQ[2+$(¢: -m+d ~m)] + Q{l "'fq(d —m]J,
PG (24 Zammedom) |+ 20 1+ Z@—m) |+ PR 2 Zi2 |+ OB 24 2 (d - mmamm |,
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HemeHpaeneBckoe HacnepoBaHne: MeHAenesus vs GuomeTpukm

MonureHHas npmpoaa KOJINHECTBEHHbIX (beHOTVII'IOB

A. one locus C. three loci

ABboo
i
Adbbee aaB8Ce
AaBbc 33BBCC AppCC
AabbCe AabbCC ppppce
aaBBoc 3289CC Aagbee
aaBbCc AaBOCC AaBBCc

FREQUENCY
FREQUENCY

120 130 80 90 100 110 120 130

D. many loci

Genotype frequency
]

FREQUENCY
FREQUENCY

AABB

70 80 90 100 110 120 130 70 80 90 100 110 120 130
Phenotype value

['mnoTeTn4yeckas HenpepbiBHAs XapakTepucTuka, cpegHee = 100 eanHny, agAnTUBHbIE

(kopomunHaHTHbIe) achchbekTbl: Kaxgast konusi A = +5 egunuy, a = -5 egnnuy. Bee vacToTbl
annenii pasubl 0.5. // Strachan, Read — Human Molecular Genetics
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Auncnepcns cheHoTnna n HacneayemocTs

[ducnepcus deHoTuna

3nayerue cerotuna P: P = Xy, + X, + ¢,
rae P = Pindividual — Ppop.mean — OTK/IOHEHMe dbeHoTHNa
VHAMBMAYYMa OT NONySILMOHHOrO cpefHero; Xm p (maternal,

paternal) n e — [HopmanbHO pacnpegenenHbie] cnyyaiiHbie (o) o
BEJ/INYNHbI. v/ /.
O6osHaunm gucnepento: V(Xm) = V(Xp) = Va/2, V(e) = Ve X\ Xp

J.Gillespie: «KonunyecTseHHasi reHeTnKa — NCKAOHUTENLHO NPO
ANCMNEPCUIO, KOBAPUALMIO N KOPPESILMIOS

[Oucnepcus derotuna: V(p) =

V(Xm) + V(Xp) + V(€) + 2C(Xim, Xp) +2C (Xim, ) +2C(Xp €),
rae V(-) obosHauaet gucnepeuto, C(-, ) — koBapuauuto,
C(Xm, Xp) = 0, ecnu poanTenn He SIBASIOTCS
poacteenHukamu, C(X,€) = 0 — B3aumogelicTsue reHoTuna u
OKpy>KatoLLeli cpeapbl

Sametsre: C(X, X) = V(X) = V,/2

Gillespie — Population
genetics. A concise guide

Mpumep B3aMMoOAENCTBNA reHOTUNA N OKPYXXaloLLEN Cpeabl:
OpawuH annens npubaensiet +1 cm K cpeHOTUNY B TENON OKpYyXatoLein cpene n -1cm B XON04HOM;
BTOPOIi annenb OeicTByeT HaobopoT.
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Hacnepyemoctb // Mousseau n Roff (1987)

Vo = V(Xm)+ V(Xp)+ V(€) +2C(Xm, Xp) +2C(Xm, €) +2C(Xp, €) = Vo /24 V4 /2+ V(e)
Ouncnepcusi peHoTuna siBnsieTcss cymmoli agAUTUBHOW AUCNepcUn U Jucnepcum

OKpYy><aloLen cpeabl:
Vo=Va+ Ve

Hacneayemocts [B y3kom cmbicne] npusHaka h’:

BRoVa Vo
Vp Va+ Ve

Ap,p,VITI/IBHaH ancnepcna = reHeTN4YeCKunia BKJ1a[ PaBHAETCA CyMME BKNlafa OT KaXXAaoro

annens (KOTOpbIA He B3aUMOLENCTBYET C ApyruMN)

Bug MpuzHak Hacnegyemoctb
Myena MoTpebnenune kucnopoaa 0.15
Eurytemora herdmani Onuna Tena 0.12
Ceepyok OnuHa kpbina 0.74
XpyLwak My4Hoi MnopoBuTOoCTL 0.36
Canamangpa Konn4ecTso no3sBoHkoB 0.61
HapsrHoB BbOpPOK Bec 0.91
[JapsuHos BbIOPOK Onuna kniosa 0.85
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Auncnepcns cheHoTnna n HacneayemocTs

Koppensuus dpeHoTunos

®eHoTNNbI Y CAy4YaiiHOM Napbl POACTBEHHWKOB!

Px = Xm + Xp + €x
Py=Yn+Y,+e
[MosTomy:

C(Px, Py) = C(Xm, Ym) + C(Xm, Yp) + C(Xm, €) + C(Xp, Yim) + C(Xp, Yp) +
C(XPa 6}/) + C(Exv Ym) + C(EX7 YP) + C(EX, E}/)
— C(Xms ) + C(Xin, Yo) + C(Xp, Yir) + C(Xpr Yy)
:r0><0+r1><%+r2><2><%:rva
roe C(X, X) = %; BEPOSITHOCTMN TOrO, 4TO Y ABOMX pogctBeHHukoB 0, 1, 2 annens B
coctosiHun IBD obosHaueHb! ro, 11, r2, a koathdmumeHT poacTeeHHoCTN r = 2 + 1

Poacteo ro n rn  r=n/2+4+nr
Poputens-notomok 0 1 0 1/2
Bpatbs/cectpbi («siblings») 1/4 1/2 1/4 1/2
EnuHokpoBHble/eguHoyTpobrble  1/2 1/2 0 1/4
[JBsotopogHbie 3/4 1/4 0 1/8
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Koppensuus dpeHoTunos
C(Px, Py) =1V,
Momuum, uto Corr(x,y) = \/% n V(X) = V,/2, nostomy:
Corr(Px, Py) = C(P)\‘/i‘lp‘/) = % = rh?
Corr(Px, Py) = rh?

Koppensuuns mexgy [peHoTrnnuecknmm 3HaveHnsiMmn] napbl POACTBEHHUKOB PaBHSIETCS
nponssefeHunto koaphrLmeHTa pogCTBEHHOCTU U HACIELYEMOCTU.

3Has oTkIoHeHMe deHoTMNa MHAMBMAYYMa X OT MONYASILMOHHOrO cpeaHero Px = X,
OXKNAaemMoe 3HaydeHne heHOTUNa POACTBEHHMKA Y':
E(Py | Px = x) = Corr(Px, Py)x = rh*x

VYnpaxkHeHune

KakoBa koppensiuus Mexay Kakgol napoii poACTBEHHWKOB B Tabauue Bbilwe, ecn
Vo=2,Vp =37
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Auncnepcusn cheHoTMna u HacneayemocTs

HaC}'Ie,EI'yeMOCTb B LLUNPOKOM N B Y3KOM CMbICJE

Panee: ynpouweHHas MoAesib TONbKO C aAANnTUBHbIMA 3CbeeKTaMVII

P=Xn+Xp+e
Vp:Va+Ve

Bonee peanunctnyno:
P:Xm+Xp+me+5

rae Xmp OTPaXkaeT JOMUHAHTHbIE OTHOLLEHUS MEXAY MAaTEPUHCKNM U OTLOBCKUM aeNsamu.
lMpepnonarasi, 4To agAMTUBHLIA 1 GOMUHAHTHbLIV BKAAfbl HE KOPPENNPYIOT:

Vo= Vo4 Vy+ Ve

roe Vy Tak HasblBaemasi AMCNEPCUS AOMMUHAHTHOCTU. Ecin Mbl yunTbiBaem Heckonbko
B3aMMOZLENCTBYIOLWMX JIOKYCOB, TOraa

Vp:Va+Vd+Vi+Ve

rae Vi oTpakaeT AMcnepcuio anucTasa 13-3a B3aMMOAENCTBUS MEXAY JIOKycCamu.

_ Jlekums 9. HekoTopbie OCHOBBI KOSIMHYECTBEHHOW FEHETUKMN 2024 12 /17



Auncnepcusn cheHoTMna u HacneayemocTs

HaC}'Ie,EI'yeMOCTb B LLUNPOKOM N B Y3KOM CMbICJE

Hacnepyemocts [B y3kom cmbicne] h? sce ewwe

h =
Ve

HO HaCNeAyeMOCTb B LUIMPOKOM CMbICNie H? SBASIETCS OTHOLLEHNEM BCEX FeHETUYeCcKuX
ancnepcnii K heHOTUNNYECKOl Ancnepcun

2 _ Vet VytV;
H* = A
VnpakHeHne
B nonynsuun xxykos obwias gucnepcus seca V, = 130; aucnepcus dpaktopos

okpyxatoweii cpeabl Ve = 35 u goMuHaHTHas reHeTudeckasi aucnepcusi Vy = 45.
Mpepnonarasi oTcyTCTBUE 3NUCTa3a, pacynTaiiTe HACIEAYEMOCTb B Y3KOM CMbICIIE.
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Auncnepcusn cheHoTMna u HacneayemocTs

Mpumep npusHaka: poct venoseka // Strachan, Read — Human Molecular
Genetics

20 . 5t 2
. b 2 e
215 & £ P& T85>
z ” & 0 Py
. = 2O .
% 10, % = 5B 9
< S | 2
0 L - : :
60 65 70 75 -5 0 5
Height (inches) Midparent

[ucTorpaMmma v OTKJIOHEHUE OT MOMNYASILVOHHONO CPELHEro, B AlOiMax

¢ Koadbdbuument koppensin r? = 0.476 > 0 = poACTBEHHUKN HANOMUHAIOT APy
Apyra = y npu3Haka ecTb reHeTUYecKasi KOMMOHEHTa

® KosadbduumeHT r’ < 1 = «perpeccusi kK cpeaHemy s

® Pazbpoc uz-3a Mengenesckoii cerperaunu n 3dheKkToB OKpy>KatoLwen cpeabl
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HacneayemocTh NpusHakos y YesoBeka: NpUMepbl

Meta-analysis of the heritability of human traits based on
fifty years of twin studies

Tinca J C Polderman'-'?, Beben Benyamin®!?, Christiaan A de Leeuw", Patrick F Sullivan*-S,
Arjen van Bochoven’, Peter M Visscher?81! & Danielle Posthuma’>%1!

702 VOLUME 47 | NUMBER 7 [ JULY 2015 NATURE GENETICS
1.0+ Age 18-64 years
0.8+
0.6+
0.4+
o W T O A
0
02 Blood Endocr. General High-L. | imm,
pressure Cogi:ml elgi:?); e gland Food Fubr:ghof metab. ::;:t Height |cognitive H:;f::;:" system
funct. funct. funct. funct. funct.

B vz 0.59 0.67 0.39 0.53 0.42 0.65 0.65 0.52 0.92 0.68 0.58 0.56
B wmzm 0.54 0.55 0.40 0.52 0.42 0.70 0.63 0.53 0.91 0.57 0.58 0.62
O/mzr 0.53 0.52 0.44 0.58 0.41 0.60 0.66 0.54 0.89 0.44 0.62 0.52
Opz 0.29 0.34 0.18 0.37 0.20 0.19 0.36 0.24 0.47 0.28 0.26 0.30
O'pzss 0.30 0.43 0.21 0.34 0.24 0.24 0.33 0.29 0.53 0.27 0.31 0.38
O/pzm 0.25 0.36 0.18 0.32 0.22 0.39 0.32 0.21 0.53 0.34 0.35 0.29
O/pzr 0.33 0.34 0.22 0.37 0.22 0.35 0.36 0.30 0.51 0.25 0.34 0.30
B/pos 0.28 0.29 0.14 0.26 0.14 0.10 0.30 0.16 0.45 0.25
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HacneayemMocTh NpM3HAKOB y YenoBeKa: NPMMepbI

M&TCH Meta-Analysis of Twin Correlations and Heritability

This website provides a resource for the heritability of all human traits that have been investigated with the classical twin design.
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https://match.ctglab.nl/#/multiple/twin_cor . : sace
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HacneayemocTh NpusHakos y YesoBeka: NpUMepbl

Heritability of 596 lipid species and genetic correlation
with cardiovascular traits in the Busselton Family
Heart Study”®

Gemma Cadby,"*" Phillip E. Melton,">** Nina S. McCarthy,' Corey Giles,'" Natalie A. Mellett,”"
Kevin Huynh,'' Joseph Hung, S*** John Beilby,""% Marie-Pierre Dubé,**** Gerald F. Waits," !
John Blangero,” 55 Peter J. Meikle,”"" and Eric K. Moses™""

Journal of Lipid Research Volume 61, 2020 537

TABLE 1. Characteristics of study population and heritability of CVD traits

Mean (SD), n = 4,492 h’ (SE)

Age, years 50.83 (17.37) —

BMI," kg/m’ 26.04 (4.23) 0.46 (0.04)
WHR" 0.85 (0.07) 0.25 (0.03)
HDL-C,’ mmol/1 1.39 (0.39) 0.59 (0.03)
LDL-C,” mmol/1 3.60 (1.00) 0.52 (0.04)
Triglycerides,b mmol/1 1.32 (0.93) 0.37 (0.03)
Total cholesterol,” mmol/1 5.59 (1.11) 0.57 (0.03)
SBP," mmHg 124.6 (19.33) 0.32 (0.04)
DBP," mmHg 75.00 (10.72) 0.26 (0.04)
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