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EEIREE
AR IEIQR ENE R 5 LirtE LM

BRmemExs SE R AE R K&K

R A F A KE— & 1.00 0.85 34
ROV EFARERKE— L 1.00 0.67 3
FINRAETEKE L 0.50 0.58 41
REEKTFEKE—R 0.50 0.45 69
FERAFEREKE L 0.00 0.29 5
RELGEET X 0.50 0.39 32
R EHF AR T % 0.00 0.18 6
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Vosm =Vip + Vg + Vigs

Additive
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Heritability
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Heritability

Shared
environment (e?)
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Non-additive
genetic (P)
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environmental (e? )
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Vi = Viemapm + Vaeseeoms
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EEHA-FLE X G 1A (genotype —environment interactions) :
REMETREGRELFENREER. EXRFEMRE KL
WERLT, —FZLEAUAENXREERAERAZHENMNTA, ZERL
TAHBRNERREZRNEERIE

AR

Vogm =Viupe T Vg + Vigexzg T Vigs
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1. REMEWR (qualitative trait) :XERH{UBRX 4 X
JLMRE R AR, —BAETERER;
2. FEMW®R (quantitative trait) : MEEERFIW
ErARAKERRXA, TREZEEN.
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MR A (additive effect, A) : HHEERERWENMHREFNERFR
BEWEM (ZEXZFR)

TR N (dominance effect, D) : EMuEFHZBWE/EF N (FLE)
Efr% i (epitasis effect, I) : JEEMEFEZEWHEEIIER (FELH)

REME  Vogm =Vat Vp+ V + Vi + Viggeszrs + Vigss
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N

A (Al, A2)

# & F 3% i Homozygous effect, a

a = (A1A1-A2A2)/2

4 A& F % M Heterozygous effect, d

d = AlAz -|( AtAi+ARAL)/2

M
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[z/i\z |_AiA2 Aif
-a 0 d d
d= additive
d+#0 non-additive
d=-a A2 allele is completely dominant
d= Al allele is completely dominant
-a<<d<<0 A2 allele is partly dominant
0<d<a Al allele is partly dominant

Al allele Is overdominance
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¥ ¥ % Z i E(parent— child relationship)
H K& % 3 (expression of afection)

w 7 S AR S o (conflict tactics scale)

_&Mn, N l= > o n . .
e R % # 4T ¥ (parental discipline behavior)
)L

5 F 48 (parent—childdisagreements)
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Neurogenetic networks for startle-induced
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Genotype Time moving (S) a(robo) = (42.15-21.80)/2 =10.175

Robo 21.80 a(sema-5c¢) = (42.15-23.88)/2=9.135

Sema-5c¢ 23.88 Additive:

Robo*;Sema-5c¢* 42.15 2[(a(robo) + a(sema-5c)] = 38.62

Robo";Sema-5¢ 25.50 42.15 - 38.62 = 3.53
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WREE-ANBIRENAFET, THFEEEHSHAROX LR

My, (BATEERRE) = Mg BATHERDE)

ALTA2EIRE -7 A p 1 g

Genotype | Frequency Effect Frequency X Effect
AA, p? +a pla
AA, 2pq d 2pqd
AA, q? -a -q%a

ue =2 =a(p*-q9)+2pqd =a(p - q)(p +q) +2pqd=a(p - q) + 2pqd
e =pp=2a(p-q)+23pqd
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EREAERZE, B—TAERNEERHELH:
Allele frequency
Different environment

Az,f\z | A|1A2 AfAl
I 5 T
.
A (pP=1,9=0),ps=2 —> | Ry,
A, (p=0,9=1), pg=-2 _—
A=A, (p=q=05), py=05d  =—> B,
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ERRBRZE, F—47 4 MR 2 1R

Allele frequency

Different environment %%ﬁ%%gﬁé%%"@
A2|A2 | A‘1A2 A11A1
I || I
-d 0 d a
E1l Ry,
=2 . .

E3 .




B ARSI

SEE M (average effect) : — AN ALE F B M W F HFH K
MEREE, REZEEIMIMEHREANRTES, AW RHNEH
EFEAHELSLHHENE =

RF|LEFMAZETHBFELER, EFAINTHRN a 12K
FARBAMERNNREFFR TP AR HEZ

WALERE R F X ST WEF p(Al) : q(A2)
BERMEEFER LA p(ALlAL) : q(ALA2)
Ja R EF A E = pa + qd

EHAINFHZ Mol =pa+qd-pg
= pa + qd - [a(p-q) + 2pqd]
=g [a+d(g-p)]
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B ARSI

EEAIWNFHRMN A al
FEEA2H XA a2

EFA2HPH ML a 2% N — - 38 ARG A2E 09 - R BE AR R T 3
PR =

WAEREER T X K FHE T p(Al) : q(A2)
FRMEEFER A p(ALA2) : q(A2A2)

Ja KRR EFE A E = pd - ga
EEHA2W-FH K Mo2=pd-ga-

= pd - ga —[a(p-q) + 2pqd]
=-p [a+d(g-p)]
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BTE (breeding value)

FAE: EEwmERNEQR), BTREHET T, FRNEE
E s R RSB ERENR, RBTEETH LR
HIAN, B A T AHE

Ela ﬂ'fﬁ Vﬁ% — VA+ VD + VI

ERA AAE

AlAl ol +al =2qa
AlA2 al+a2= (g-p) a
A2A2 o2 + 02 =-2pa




ERAMNMRTH

(1) Al, A28 FH3% /v ?
) #HEHE ?

p=0.8 381 kg
qg=0.2 172 kg




a = (AiA1-A2A>2)/2
d = AilA: - (AlA1+AA2)/2

(1) B AKEZRY: 381-172=209 kg, fa=
209/2 =104.5ky, #F x4 EH#, WH/d=a=1045kg
AL-FPE3/7: al =q[a+d(g-p)]=0.2 X[104.5 + 104.5
X(0.2 —0.8)] = 8.36 kg
A2 F£93¢ 7. a2 =-p [a+ d(g-p)] =-33.44 kg

(2) BELIE u = a(p? - 2)+ 2pqd = 372.64 kg



MRT=E

O FTEMMERERAKREN RS EAEKELTFFTE- o
M (effect) « F £ (variance) « #WF £ (
covariance ) Fi#E/E LK > KIS HRBAIAE,

® BB T o-TAricAdE R AR5 (quantitative
trait loci, QTL) #FBRERK->T AL FAricE4iE Lird A
ERAEEWNEE. ATHAERRE.



HEMREFE (QTL)

BEMWRERFE (quantitative trait locus, QTL): MNEHZHEMHWR
BERAZTMNEFRERN, ERBHEEERN—IMRERAEK,
WA —Eg—NEEEE,

(1) ZEWREFETERE (polygene) HBE AR BT ik, ExtE
B & B BRI P A R AL R /AN (B EH) .

(2) MBEENRNEMME, RXTHRARPER. HETHEX
EXEERAN, REXEE (major gene).

(3) MBEFAXNTERRE, DMK EERWEIALS ZHEE XN
BT R R

(4) ENURECEFREALE. 44, EHERR. EHEAR
WEALFA R FER ks, BLURAA B X EHWEA
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HEMREEE (QTL) BEUNEEXLE

W 9 & A
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1K

o B B - AR T I B

BL R Geit AR B An AR B oy Bk AT R E AT, AR L THIEE
QTLHY Z (K R KA Je 6.4k | oy X 35,
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E B (QTL) E{i

5 v Permanent population
y o
¥ ¥ & ¥ ¥ ¥ -
- N ~¥- Ve Y= . 2
4 ' ¥ . SR
DNA woi/ \0ot / \m_;; / \,o(,»x,/ KA wol [\ 000 /
Preparation L XSS eEESR CERED ORETSR oXE NN e s
Indexing  xcacact.. ACGEACT.. GACT GACT.. ACAGACT GACT GACT
SLAF-seq
3
Marker Definition % J _
&
Linkage Study = =-
Trakt ® === 2 Tralt2: ® 000 maaeia
3 \ b -4 §
Phenotype > \% ;; ¢ v
Grouping Sr . et 000 e llle Salene 000 CEEAENR
Data B R B BR R R R B B R
MapPHD S EEEE E - SEEE
- B g} Genetic
M| map
% ’ Sequencing
= data
e m Tatermal
ASSOCIZlION —on-mm—mn == CEeEe.me = Markers
Study £ . E E £ EE-SEE S =
= = Maternal
= ™ Markers
Hot region iHot reg-sni - :y:'::rs
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Composite index of
antisocial behavior (z scores)

Role of Genotype in the Cycle

0.754

o
ik

0.25-

o
1

—0.25-

é

RDWERITHRIBEHR

of Violence im Maltreated
Children

Avshalom Caspi,'"® Joseph McClay,? Terrie E. Moffitt, 1-&%*
Jonathan MIill,? Judy Martin,® lan W. Craig,” Alan Taylor,”
Richie Poulton®

e | o MADA
activity, n= 163

High MAOA
activity, n= 273

MNone ' PmbableI Severe

Childhood maltreatment

Conduct disorder (%)

1007 A
80
60
40
T T
20 4
n=108 42 13 180 79 20
Low MAOA High MAOA
activity activity

Convicted for violent offense (%)

2R E B (MAOA) Bhsk

60

50

40 1

30 1

20

10 ~

|_I—_

n=108 42 13
Low MAQA

activity

180 79 20
High MAOA

activity
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B 45% ik & B9 Fn i By

- KiER, MEF, D
s
- ERERERPRY

, T SERRW
:IEHIE&”I

\Lgﬂﬂﬁmllﬁﬁ

Complex disease

Locus discovery

Exceptional mutational burden in probands

Recontact —>  Gene 1 Gene2 Gened Gened Gene §
® \® / ¢
Clinical Clinical Clinical phenotype 3
Phenpgype phenotype 1 phenotype 2 Clinical phenotype 4
specificity Clinical phenotype 5
|

Resolution of background effects and identification of
genetic modifiers
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{TRHEELE (behavioral genomics)

AT A # H 4 % (behavioral genomics): ZHDNA X RR, ZE R EREF
WO T EEEMRIUTEA: TRRERNSHEREHEMXFTLEIER
W AT AR R S ERA TR BN RN ES N, B AR SR
MR 22 8] B A B R R A R

Landmarks In genetics and gonomics
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AN (sex dimorphism)

P —AM (sex dimorphism) : BNE—FAHEREFBEERR FRIE
FRWER, XRZRIARNHAERS, AFELTRERAE—RITAL
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repo-GAL4/cdGAPr-UAS

repo-GAL4/CG30440-UAS

W,

repo-GAL4/CGO424-UAS

Genotype

Genotype ¥ Odorant

Genotype * Sex * Odorant
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Biological insights from 108

schizophrenia-associated genetic loci

John Nash

(‘1928 6.13. ~ 2015.5.23)
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(1)

shared DNA
100%

50%
(1st-degree
relatives)

25%

12.5%

P RAER IR % 2R

Concordance for Lifetime Risk of Schizophrenia

identical twins
fraternal twins
children
siblings
parents

half siblings

grandchildren

nephews/nieces

uncles/aunts

1st cousins

general population

=)

3

& 17 (heritability) : 70-90%

0%

10% 20% 30% 40% 50%

Dialogues Clin Neurosci. 2010 Mar; 12(1): 85—,
93



(2) %ﬁl?%ﬁ%ﬁ%ﬁﬁfﬁ i
HERR

« HARNE+HSIHIE
HEZTERE
TAEES
i

N4

15 %




The multifactorial etiology of
schizophrenia

Rare genes, large effect

Unknown,

environmental
factors.

Gene- ——)
=\

environment
interactions
Common genes, small effect

F1000Prime Reports 2014, 6:F
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B KRB 5rs2494732

2 | o Never used cannabis

m History of Cannabes use
1.5 |
OR

05 |

AKTA(T/T) AKT1(CIT) AKT1(CIC)
Biol Psychiatry. 2012 Nov 15;72(10):811-6
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