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TWINS EARLY DEVELOPMENT STUDY
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Fig. 2 Number of human behavioral genetic papers by lustrum since
1960, comparing quantitative and molecular genetic research




CnopHbINn TepMUH

MblLLneHre - npoLecc
peLleHnsa 3a0ad

VIHTennekT - g factor

KOS PULMEHT MHTENSIEKTA
- TO, YTO MEPSAOT TECTh
MHTENIEKTA

Y MeHs HET NPeaB3ATOCTU HU K OJHOMY 13 Bac, MO3TOMY ANd Bcex byaeT
OfMHaKOBOE 3adaHne. Bam Hy>kKHO 3a71e3Tb Ha OepeBo



g factor - obLimMe N KOrHUTYBHbIE CMTIOCODHOCTU

Reasoning (Spatial ability )  (Memory ) (Processing speed )  ( Vocabulary )

Intelligence - the ability to reason, plan, solve problems, think abstractly,
comprehend complex ideas, learn quickly, and learn from
experience’



«|Q can reliably predict all kinds
of success — academic, professional, social, marital, income, and
even physical longevity (it turns out that people with higher 1Qs live
longer). It is not overstating the case to say that 1Q is the best
single behavioral predictor of future success that we currently
have.»

Robert Plomin, King’s College, London



I/IHTenneKT n M03r run0Te3a aq)qJeKTMBHocm
HeI/IpOHHbIX csﬂseu ‘

RAVENS=11 RAVENS=33




I/IHTenneKT N MO3r: runoTesa TeMeHHou-
| cppOHTaanou WHTerpauum \'




Cno)xHble NpU3HaKu U Konn4yecTtBeHHan
reHeTukKa

HEMHOI'O NCTOPUU

[[eHeanornyeckumn
MeTon
(U3yyeHune
POAOCNOBHbIX)

U reHnanbHOCTb

OcHoOBBbI
noBeneH4YecKom
reHeTuKu

Cratuctuyeckue
npoLieaypbl

®peHcuc MaabToH EBreHuka

1822-191 |

He MeHee 3HAMeHUTbIU POACTBEEHHMUK




Cno)xHble NpU3HaKu U Konn4yecTtBeHHan
reHeTukKa

Thl OTeu AeA [1paaeA

30% | 5% 3%







Ban3HewoBbIn MeTo

[lepBbIM TeCT Ha onpeAeAeHuMe
3MroTHocTn - 20-e roaa XX Beka




Ban3sHeuwoBbIU MeTo

BAu3sHeuOBble uccAepAOBaHUA
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O6b6uwme reHbl

« B Kaxxgow nonynaumm CyLecTByeT
onpenenéHHas eHoTUnr4ecKas
ayicnepcust NpusHaka.

e Mbl MO>XXEM YCTOBHO pas3nesinTb €€ Ha Tpn
KOMMOHEHTA.
« h — HacnegyemMocTb. PasHuua B reHoTunax.
« C — 0bLlas cpepa. PasHuua B ceMenHon cpeae.
e € — MHOMBMOYyaNbHAdA cpefa + oLumbka
N3MEPEHNS.
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[ eHeTUKa MHTeNnNneKTa: HacnenoyemMmocTb

Figure 2.
Average correlation for general cognitive ability among reared-together relatives as a
function of degree of genetic relatedness
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(1. Bouchard and M. McGue, “Familial Studies of Intelligence: A Review,” Science 212 [1981]: 1055-59).
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Average correlation for general cognitive ability among reared-together versus
reared-apart relatives
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(T. Bouchard and M. McGue, “Familial Studies of Intelligence: A Review,” Science 212 [1981]: 1055-59).
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[eHbl reHnanbHOCTU U NJIEUOTPONUA
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Figure 2. Multivariate (common pathway) genetic analysis in which each latent variable is indexed by three or four tests and the twin
method is used to estimate additive genetic (A), shared (common) environmental (C) and nonshared environmental (E) contributions to the
variance and covariance among the latent variables. Squares represent measured traits; circles represent latent factors. The lower tier
of arrows represents factor loadings; the second tier represents genetic and environmental path coefficients. The curved arrows at the
top ropn‘-ﬂ((-m correlations between genetic and environmental latent factors, although only the genetic correlations are shown here. (From
Davis et al.*’).




Continuity Hypothesis
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Figure 1.
model of intellectual disabilit




MonekynAapHble nccrnenosaHuA

Looking at genes — ~95% of

xp
by were nowharato be seen, Brandan Maher shines a light an
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The case of the missing heritability
When scientists opened up the human gename, they expected to find the genetic companants of
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Correlations: Genome-wide Polygenic Scores (pT = 0.3) and phenotypes
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Figure 1. Correlations between 13 genome-wide polygenic scores and 50 traits from the behavioral phenome. These results are based on GPS
constructed using a GWAS P-value threshold (Py) =0.30; results for Py =0.10 and 0.05 (Supplementary Figures 1a and b and Supplementary
Table 3). P-values that pass Nyholt-Sidak correction (see Supplementary Methods 1) are indicated with two asterisks, whereas those reaching
nominal significance (thus suggestive evidence) are shown with a single asterisk.
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Figure 2. (a) Mean for height at age 16 by adult Height genome-wide polygenic score (GPS) septile. The threshold for selecting trait-associated
alleles was Py < 0.30. The GPS were converted to quantiles (1 =lowest, 7 =highest GPS). Mean phenotypic values and 95% confidence
intervals (Cls) for the quantile groups (bars) were estimated using general linear regression with ancestrally informative principal components,
sex and age of measurement as covariates. (b) Mean for children’s mathematics educational achievement at age 16 (compulsory subject on
the General Certificate of Secondary Examination (GCSE), see Materials and Methods for details) by College GPS septile. The threshold for
selecting trait-associated alleles was Py < 0.30. The GPS were converted to quantiles (1= lowest, 7 =highest GPS). Mean phenotypic values
and 95% Cl for the quantile groups (bars) were estimated using general linear regression with ancestrally informative principal components,
sex and age of measurement as covariates. (¢) Mean for total parent-reported behavior problems at age 16 by adult College GPS septile. The
threshold for selecting trait-associated alleles was Py < 0.30 (the best-iit GPS as estimated by PRSice software, see Materials and Methods).
The GPS were converted to quantiles (1 =lowest, 7 =highest GPS). Mean phenotypic values and 95% Cl for the quantile groups (bars) were
estimated using general linear regression with ancestrally informative principal components, sex and age of measurement as covariates.




eHeTUKa UHTenNnneKrTa: BimaHue

o BapunabenbHOCTb PhakTopoB cpeb,

BMAOLLMX Ha |Q B ceMbdAX C HU3KNM

C3C, NpUMEPHO B 5 pas BblLLE, YHEM B
CemMbsax C BblICOKM COC. /

e [/lHaye roBops, cembn ¢ HU3KMM CIC e
OT/IMYaOTCA Mexxay cobon B 5 pas

OonbLUE, YEM CEMbU C BbICOKMM.
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3ayemM ncuxosioram nosegeH4YeckKkana reHeTuka?
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