Teopusa cenekumu

INNekuunsa 2. NyTeBble anarpammbl PauTa.

B.M.Egumos, 0.0.1.

WUHcTuTyT umMtonorum u reHetukmn CO
PAH



Ilymeeguoie ouazpammol Paiima

AHamm3  nyred. OgHMM M3  COBPEMEHHBIX METOA0B
MOJCJIUPOBAHUA sABJdAETCHA aHaau3 nyrei. Cam Merox ObLI
npemjoxen eme B 30-x rr. XX B. C. Paiitom. MeToa ocCHOBaH Ha
rpadguyeckoM NpPeaCTABJICHUU NPUUYUHHBIX U KOPPEIANHOHHBIX
CBSI3ed, WJIM MyTed, MeXAy IepeMEeHHbIMH, BKJIIYEHHbIMH B
onucanue moaeau. Kak npaBwio, Ha auarpamme mnyreu
KBaJparTaMud M KPYKKaAaMH ¢ TPONUCHBIMH OYKBEHHbLIMH
CUMBOJIAMM BHYTPH 0003HAYAIOT HaAOJII01aeMble nepeMeHHbIe (T. e.

AOCTYNIHbIE  HENMOCPEACTBEHHOMY  HM3MEpPEHHI0),  HaIpHMep
(peHOTHNIMYECKHE 3HAYEHHs] M3y4aeMoro TMNpH3HAKAa, H Tak
Ha3bIBaeMble JIaTEeHTHbIE nepeMeHHbIE (HeTOCTYNHBIE

U3MEPEHUI0): TEHOTHUINMYECKHUEe 3HAYEeHHs, MmapaMeTpbl 00Ied Hu
pasjanyaruencs cpeabl 4 T. I1.



llymeebie duazpaMmbl
Pauma

Kpyxku ¥ KBaaparbl COCAMHSIOTCH MEKAY CO00M CTpeKaAMM,
KOTOPbIe O0003HAYAKT MpearnoJaraeMbie CBA3H MEKAY NEPEeMEHHbIMM.
Eciu cBS3b NPUYUHHAS, TO CTPEJIKA UMEET HANIPABJICHHE B OHY CTOPOHY
(OT NPUYMHBI K CJIECTBHUIO), €CJAU KOPPEJIANMOHHAS - TO B 00€ CTOPOHBDI,
MOCKOJIbKY IPH KOPPEJSIUMOHHBIX 3aBUCHUMOCTAX He MPeanoJaraercs
HAJIM4Yue NPUYUHHO-CJIEACTBEHHBbIX OTHOIIICHUH, a JIUIIb
OHOHANPABJICHHOCTH OTKJIOHEHHUH INEPEeMEeHHO OoT cpeaHero. Psjaom co
CTPeJKaMHU, O003HAYAKIIMMHM NYTH OT MPUYMHBI K CJIEICTBHUIO,
pacnoJjiaralorcsi nyresbie KoO3I(QGuuUeHTbl, a PAAOM €O CTpPeJIKaMu,
NPeAnoJaraliuMi  HaJu4Me  Koppeasuu -  KoI(PGuuueHTbI
Koppeasauuu. ITH KOIGPUIHEHTHI 0003HAYAKTCH COOTBETCTBYIOIIMMH
BeJUYMHAMU (€CJIM OHM H3BECTHbI) WJH CTPOYHbIMH OykBamu. B
amarpamMme myTed  3aBUCHMMbIMHA  (QHJIOTNeHHBIMHU)  TEPEeMEHHbIMHU
SIBJIAIOTCA Te, KOTOpPbIe TMOMJIeKAT O0ObSICHEeHMI0  (Hampumep,
(peHOTHIIMYECKHE XAPAKTEPUCTUKH), 2 HE3ABUCUMBIMHU (IK30I€HHBIMU) —
Te, ACHCTBHEM KOTOPbIX O0OBSCHAKTCH 3aBUCHMMbIC NEPEMEHHbIC U MX
CBS3M (Yalle BCEro reHeTH4eCKue U CpeoBbie MapaMeTphl).



CBA3b perpeccuun, oucnepcumn u

nyteBbix guarpamm PanTa



OaoHomepHasa NUHenHan
perpeccus

TABLE L

Noumser oF Aourr CHILDREN OF VARIOUS STATURES BORN OF 205 MID-PARENTS OF VARIOUS STATURES.
(All Female heights have been multiplied by 1'08).

Heights of Heights of the Adult Children. Total Number of
the Mid- -
ts in Medians,
®.ManbToH R b Adult | Mid-
Below [62'2 68‘2];42I65'2|662 67-2|68'2 692 [70°2 |71'2(72:278'2| Above Child e
Awo -s LRl - .. - -a .. e - .. LY 1 8 - 4 5 -
725 . 5o | lea AR B 18y 8] PP 4 19 6 72:2
s . o0 | ee | oo 1 8| 4) 8| 5(10| 4| 9| 2 2 43 11 699
705 1 . y B (e 1 1| 3{12 |18 |14 7| 4| 8 3 68 22 696
695 or . 1(16| 4|17 (27 (20|83 |25|20| 11| 4 5 188 41 689
685 5 & e 7|11 |16 |25 |81 |34 |48 |21 |18 4| 8 o 219 49 682
675 o 83| 5§|14|15|(36 (38|28 |38 (19 11| 4/.. .o 211 33 676
6656 . 8) 8| 5| 2(17|17|14 18| 4|.. FoS as 78 20 672
656 1 ap o 6| 7|11 7| 71 6! 2 1}.. o 66 12 667
645 1 1 4| 4 1 51 61|.. | sz |iwai [Fan Fos oo 23 5 6568
Below s 1 .e 2| 4| 1 S --B1 L B emelwnilan |ian .o 14 1 e
Totals N 5 7182|659 | 48 |117 (188 {120 (167 | 99 | 64 | 41 | 17 14 928 206
Medians .. an .. (668 l6'l'8 |87'9 877|679 ‘68'8 68°5 |69°0 IOQ’O 700| .. o % s

Nore.—In calculating the Medians, the entries have been taken as referring to the middle of the squares in which they
stand. The reason why the headings run 622, 632, &c., instead of 62'5, 635, &c., is that the obeervations are unequally
distributed between 62 and 63, 63 64, &c., there being a strong bias in favour of in inches. After careful consideration,
%(;ogmludedthnt the headings, as adopted, best satisfied the conditions. This inequality was not apparent in the case of the

id-parents.
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OaoHomepHasa NUHenHan

perpeccus
Flaze IX.
RATE OF RECRESSION IN HEREDITARY STATURE. FORECASTER OF STATURE
Fig. (a) Fig(b)
HEPGHT The Deviates of the Children are to those of DEVIATE
. n their Mid-Parents as 2to0 3. m
inches B inches
72 H i
&d.ManbTOH
71 k When Mid-Parents are taller than mediocrity, D 7 -
their Children tend to be shorter than they. /
Ll 42
70 |
Ll +«1
69
68 e » 5H | M B 1176
Al 1l F
~ -1 : m - H
67 70 H- é -H 65 H :d 0
66 H When Mid Parents are shorter than mediocrity, | | . U LI H
Ce their Children tend to be taller than they. c i sd | M F|L
65 H- 44 60 H 1 65
-2 0 [ £
65 ™ j : [
A- -4 60 H- -__ sAs ] ™17 60

YT U’ AX oA W] Sopdospuy- wmop

JP £ WR Eeashie, lith



YpaBHeHue JIMHEUHOMW perpecum.
MeTtoa HaMMeHbLUUX KBaapaToB
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Byoem cuutatb, 4YTO 00€ nepeMeHHble
LLeHTPUPOBaHbI U HOPMUPOBAHDI.

YpaBHeHne jy=ax+h - 3TO  OLEHKa
3aBMUCUMOCTM ) OT X, 3TO Hawe 3HaHue o6 J,
ecnM Mbl 3Haem Tonbko X. OGo3Haumm ee
yepe3s ). Torga y= rx.

CKOnMbKO Aucnepcun  «CHUMaeT»  TakKad
3aBUCUMOCTbL? CkKkonbKo 3HaHuA OHa
NMPUHOCUT?



Ceéa3v pezpeccuu u oucnepcuu. Illymps X --- Y
> yl.Z/N = ay2 =1 inz/N = sz =1
> VX, /N=r,

y=rx;, y=rx,

0')72: Z)?iZ/NZ Z(rxi)Z/N: ﬂzxiz/N: VZO'x2: 2

Takum o6pasom, gons aucnepcun X B aucnepcun Y pasHa 1.

B eguHULIAX CTaHAAPTHOMO OTKIIOHEHUS 0= \/(r2)= r.



Ceéa3v pezpeccuu u oucnepcuu. Illymps X --- Y

Ho MoxHo paccmoTtpeTs perpeccuio X HaY .

Monyuum, uto gons aucnepcum Y B ancnepcun X Toxe pasHa 1.

Takum obpasom, cuTyauusi CAMMETPUYHA.

[padunyeckm aTo nsobpaxkaerca cregyrowimm odbpasom:




Ceéa3v pezpeccuu u oucnepcuu. Illymps X --- Y

e.(J Y,

OnHomepHas perpeccus MHOXecTBeHHas perpeccust

Neale, M., & Cardon, L. (2013). Methodology for genetic studies of
twins and families (Vol. 67). Springer Science & Business Media.



Ceéa3v pezpeccuu u oucnepcuu. Illymps X --- Y

MHoromepHaga perpeccus

Neale, M., & Cardon, L. (2013). Methodology for genetic studies of
twins and families (Vol. 67). Springer Science & Business Media.



Ceéa3v pezpeccuu u oucnepcuu. Illymps X --- Y

MaBHbIEe KOMMOHEHTbI



Koygpgpuuuenm nacneoyemocmu
(2cemepozennvle pooumesu u NOMOMKU)

y) 2 2
_Op =0y O s

h? = =

>
Op Op

2
G

O'PZ— deHoTunNnyeckas gucnepcus.

roe€e o . —IreHoTunn4yeckKad gnucnepcus,

Lush. 1. L. 1937. Animal Breeding Plans. Collegiate Press, Inc., Ames, IA.



Koygpipuuuenm nacneoyemocmu
(2emepozennvie pooumesu U NHOMOMKU)

[eHOTMNNYEecKoe 3Ha4YeHne MPMU3HaKa BKJTHOYaET B cebd TP KOMIMOHEHTHI.

0% -- anaNTVBHBI 9 eKT BCEX reHOB;

03-- OMVHAHTHbIN 3PEKT BCEX EHOB;
0% -- CyMMapHbIN 3dEKT, BbI3BAHHbIN 3MUCTAaTUHECKUM B3aMMOAENCTBMEM

MeXay reHamu

0% = 04 + 0% + ¢

Hac nHtepecyet npexne Bcero agautuBHbIM 9dopekT. IMEHHO OH OoTBeYaeT
3a ycnewwHocTb oTbopa.



Koygpgpuuuenm nacneoyemocmu
(2cemepozennvle pooumesu u NOMOMKU)

B LLLUPOKOM CMbICIl€E:

2 2 2
B2 — Op “Or _ O
2 2
O r O r
B y3KOM CMbliCle.
2
p =0
2
Or

To ecTb, KOOPULMEHT HacnNeayemMoCcT — 3TO 40N
avicnepcun reHoTUna B gucnepcun cpeHoTUNa



Koygpipuuuenm nacneoyemocmu
(2cemepozennvle pooumenu u NOMOMKIU)

B eanHuuax ctaHgapTHOMO OTKNOHEHUS:

mm: O :hO'

30ecb cuTyauma He CUMMETPUYHA.

[padunyeckm aTo nsobpaxkaerca cnegyrowimm odbpasom:




KoagppuyueHm Hacnedyemocmu
(2emepozeHHbIe pooumesiu U NomoMKu)

Lush. I. L. 1937. Animal Breeding Plans. Collegiate Press, Inc., Ames, IA.

2 2
Op —0Op Og

h? = -G

2
OF Op

yepes Kkoppenauum “poantenb-NOTOMOK”:

h? =2r OAVH poauTenb - NOTOMOK



Koagppuuuenm nacnedyemocmu

yepes Koppenauuio henomunoe mamos—aooub

Honsa BAHAHKWA reHoTHNA
MaTepH Ha rreHOTHN faovepH

maTepu aovepun
= e
T — ® € 2
=8 =
Tz h hz=zz
=22 22
s 2 e S 2 e
- -
®eHOTUN PeHOTUN

MaTepy [ eP| RoOuepM

MeHoTHNMYE CKHN
Ko3apPpuumeHT Koppenauun

Fu/n=0,5-h?

CornacHo TeopeMe LieMNHbIX KOpPENSALUUM, Koppenaumnsa Mexay KoHLuaMmn Lenu
paBHa NPOM3BEAEHMIO KOppensLUun 3BEHBEB, UX CBA3bIBaOLWMX. Torga

r= 0.5¢h*h= 0.5+h? h?= 2r



Koagppuuyuenm nacnedyemocmu omey-oous

yepes Koppenauuio henomunoes oouepeil -- ROJAycudCos no omuyy

CxoaCcTBO POACTBEHHMKOB, NPUHAANEXaLlmnX K pasHbiM MOKOSIEHNAM
(Npeakn — TMOTOMKKU), OObLIMHO OUEHMBAETCA KOIPPULMEHTOM
Koppensuun MnpcoHa, KOTOpbIM Ha3blBalOT TaKKe MEXKKIaCCOBbIM
kKoadpdomumeHToMm Koppenaumn. B cnyvae 6nm3HeloB U CUBSTMHIOB
NpuUMeEHseTca  KO3MUUMEHT  BHYTPUKIIACCOBOM  KOppensauuu,
No4CYMTbIBAEMbIN HA OCHOBE AMCMNEPCUOHHOro aHanunaa:

- 2 2.,(x; _X_) (xz _X_)
" T Y -2 +3(x, - %)?

)
roe Xi U Xi — 3Ha4YeHuda o4HOro M TOro Xe npuaHaka y 4reHoB
OAQHOW napeobl.



Koagppuuyuenm nacnedyemocmu omey-oous

yepes Koppenauuio henomunoes oouepeil -- ROJAycudCos no omuyy

MeHoTUN oTUa

Nons BnuAHKA reHoTHNA OTUA - Nons BnuAHKA reHoTuna oTua
Ha redotun govepu 05 05 Ha reHOTHN A0YepH
MeHoTUN MeHOTHUN
1-1 nonycecTpbl 2-A nonycecTpbl
Bnuauue Bnusaunue
h h
reHoTuna Ha deHoTun reHoTuna Ha dedorun
®eHOTMN deHOTUN
1- nonycecTpbl 2-h nonycecTpbl

DeHOTHNHYECKUI

kK03t puumeHT Koppensauum

fne/ne = 0,25

r= 0.5°h*0.5°h= 0.25+h? h?= 4r



a) MoHO3MIroTHbIE Bn3HEYbI

Paznuuaio- Pasnuuaio-
wascs freHoTun waacs
cpeaa cpeaa
h h
Bauzxey 1 Bausney 2
r= 0.5°h*h= 0.5°h? h?= 2r
r= heh= h? h?=r 6) AusuroTHsie 6au3Heys
0,50
Paznuyaio- Paznuuaio-
Wasncs NeHoTun MeHorun wasacs

llymeebie duacpaMMbi

Pauma

ons1 6s1u3Heyos

Bnuzxey 1

VARV

Bnusxein 2




llymeebie Oduacpammbil Paiima ons

ﬁl‘l' I2LIQIIND
1(MZ);_ OS(DZ)_ _
__‘,,/"/ /,,f"—/“\“ = ] = \\
-~ \ /AQ/ 7 “// e X \A/ ~,
‘\\ ‘l\\
e ¢ h 9 e\\\ h
Wy vy
P1) (P2)
N \_7/
e, 5 L i
Y1 Y2

uazpamma nymeii 0na MOHO3UZOMHBIX U OU3UZOMHBIX OJIUZHEUOE.
Pl, EI, CI, Al - ramenmuvie nepemenuvle 0,11 nNepeo2o 0OauU3Heua

(penomun, paznuuarwanca cpeoa, ooduiaa cpeoa,

aA00UMUBHOE

oeiicmeue 2enog); P2, E2, C2, A2 - namenmnvie nepemenHvle 0Jis
emopoz2o onuzneua; Y1, Y2 - naoniooaemovie nepemennvle 011 nepeo2o

u emopozo 5]1”3”814(1



llymeebie Oduacpammbil Paiima ons

Armiiouaniino
1(MZ)_£_Q.5J_DZ)~— 1
W=l
E,) l?\f/ /C,\‘/ ' \%\\?’\
R
.
i
\l/)
FL 5, Al
i) \

[MocnegoBaTenbHble NyTU NeEpeEMHOXaTCA, NapannesibHble CKnaabliBakoTCA

= 0.5°heh+cec= 0.5h’+c?

rDZ

h’= Z(rMZ-rDZ)

ry,= Ieheh+cec= h’+c¢?



Hduazpamma nymeu gpeHOomunu4yeckou
Koppesisiyuu osyx rnpu3sHakoe

P u Py - Koppeaupywuwue (henomunuyeckKue nPUIHAKU;
I - 2CHEMUYECKAS KOPPENAYUSL; I - CPEO08Asl KOPPENAUUL;
G — zenwvt; E — cpeda; h — nacnedyemocmo; e — eénusanue cpeowl.

riP,P)=hhr.+e e r;



CmpykmypHoe
ModesiuposaHue

CTpyKTypHOE MOICJUPOBAHUE MNPHUMEHACTCH B JKOHOMETPHKE H
NpeACTaABIAsAeT cO00i OAMH U3 HaudoJIee CJIOKHBIX COBPEMEHHbIX METOH0B.
Ilo cymecTBy, 3TO0 Pa3sHOBMJIHOCTH MHOKECTBEHHON  perpeccum,
OCJIO)KHEHHAs1  BO3MOKHOCTBIO  OOpPAaTHOr0  BJHUSHUA  BBIXOJHBIX
IepeMeHHbIX Ha BxoaHble. I[IpuMeHeHue 3TOr0 Mmeroga Tpedyer
COOTBETCTBYWIIeH  KBajdupukanuu  HCCJAeAOBATEIA U HAJIUYHUA
KOMIIBIOTEPHBIX NMPOrPaMM, CIEUUAJTBHO Pa3pad0TaHHBIX I ITUX LeJiel
(LISREL, EQS). MeToa HcnmoJib3yeTcs AJsl aHAJIM3a 00JIbIIOI0 KOJINYeCTBA
3aBUCUMBbIX U HE3aBHCHUMBIX IE€PEMEHHBIX, BKJIYEHHBIX B Pa3jUYHbIE
runore3bl ucciaenoBaHusa. OueHka M TECTHUPOBAHUE MOJeJell MPH ITOM
TpedyeT HAJM4YUA OO0JbIINX BHIOOPOK M COBPEMEHHOI0 KOMIILITEPHOIO
obecneuenusi. C.PailT dBJIfeTCH POAOHAYAJIBHUKOM 3JTOr0 HAYYHOIO

HallpaBJCHUS.



CmpykmypHoe
modoesiupoeaHue

®/ :‘c?

/

Bz
D<

Juazpamma nymeit, 00veounarwwas mpu ramenmuuix (A,
B, C) u oee naovnrwoaemvix (D u E) nepemennwvix, p u q -
Koppenayuu; 1, s, w, X, , Z - nymeenle KoIguyuenmeut.



Cnacunbo 3a
BHUMaHue!

T HIIul CO PAH



MHoz2omepHbIl aHano2 Ko3ghguyueHma Hacsedyemocmu

Lande R (1979). Quantitative genetic analysis of multivariate
evolution applied to brain:body size allometry. Evolution 33:402—-416.

H =GP’

G- MaTpuua KOS(b(bVILIMeHTOB Koppenaumn mexay poaoutensaMmm n noOTOMKaMu

P — dbeHoTMNMYecKasa MaTpuLa Koppensauuin Mexay npu3Hakamu

YpaBHeHMe ceneKkunoHepa

Smith, H.F. 1936. A discriminant function
for plant selection. Ann. Eugen. 7: 240-250.

S — cenekunoHHbIN audcepeHuman

AJ — oTBeT Ha oTb6op

A =GP's=Hs

/

Correlated
response

Direct response

Selection
differential

Total response



Pooumenu (X)

Xu X12 X1,m-1 X1,m
X1 X22 Xo,m-1 Xom
X3z1 X32 X3,m-1 X3m
Xn-21|  Xn-22 XN-2,m-1 XN-2,m
Xn-1,1|  XN-1,2 XN-1,m-1 XN-1,m
Xn,1 Xn,2 XN,M-1 Xn,m

P=Ryy

fTomowmku (Y)
Yu Y12 Y1,m-1 Y1,m
Y21 Y22 Y2,m-1 Yom
Y31 Y32 Y3 m-1 Y3 m
Yn-2,1| Yn-2,2 YnN-2,m-1 Yn-2,m
Yn-1,1| YnN-1,2 YN-1,m-1 Yn-1,m
Yn,1 Yn,2 Yn,m-1 Yn,m

G

Ry/y




lMouck oceli ¢ MaKcuMasibHOU HacsiedyeMoCmbHo
(6 y3KkoM cmMmbicrie)

Ott J, Rabinowitz D (1999). A principal-components approach
based on heritability for combining phenotype information.
Hum Hered 49: 106-111.

Klingenberg CP, Leamy L. 2001. Quantitative genetics
of geometric shape in the mouse mandible.
Evolution 55(11): 2342-2352.

A =GP's=Hs=As






MHo2omepHasi HacsiedyemMocmab

PacnonoxeHue LeHTpoOMAOoOB pPOAUTESIbCKUX U TMOPUAHBLIX BbIOOPOK

B MHOFOMEpPHOM NPOCTPaHCTBE NPU3HAKOB
npv agAMTUBHO-OOMMWHAHTHOW MoAenun HacrneaoBaHus

Axis 2

“m_ Parents
“e._ Hybrids

F1 - m — oCcb retepo3uroTHOCTH,;

P1-P2 - ocb agauTUBHOCTU
Heredity, 2005. V. 94. P. 101-107.

Axis 1




MHo2omepHasi HacsiedyemMocmab

PacnonoxeHune LeHTponaoB poaAUTENTbCKUX U TMOPUAHBLIX BbIOOPOK B
MHOrFOMepHOM MPOCTPaAHCTBE NMPU3HAKOB B 0OLLEeM crny4yae
(HIA-mopenb)

P
: “wm Parents
“e_ Hybrids

Fy

F1 - F# — ocb retepo3urotHoctn H
P1 - P2 — ocb agpautnBHoctn A

m - F# — ocb anuctasa /

(F1-m — ocb reTepo3nuroTHOCTU

B adANTUBHO-OOMWUHAHTHOW MOAESN)






MaTtepuan

Aw, [ S, Garer, 7510381103, 2004

Genelic Inheritance of Gene Expression in Human Cell Lines

5. AL Monks** AL Lecnardson* H. Zhu* B Cundiff’ B Pietusiak,® 5. Edwards,*
| W Fhillips® A Sachs® and E. E. Schadt*
"Dapanmire of Srarnles, Ciahoma Skwa Linivaisy SHllwasr, CF: Dapmnms of ‘Blestaikznizs aned *Phatmacclogy Lnlversly of

Weahinpron, and *Rogesia Inph bos LLC, Sawd ‘Do oy, bohne Hopking Univarshy Babimeona and “pleack
Research Linorsaiics, Marck & Co., Rawwdy N

Combining genetic inberitance information, for both molecular proﬁle: and complex traits, & a promizing strategy
notonly for detecting quantitative rait loci {QTLs) for complex traits but for understanding whichgenes, pachways,
and biological proceses areako under the influsnce of agiven QTL. As a primary step in determining the femsibility
of such an approach in humans, we present the langest survey to date, to our knowledge, of the heritability of
genesxpression traits in segregating human populations. In particular, we measured expression far 23,499 genes
in lym phoblastoid cell lines for members of 15 Centre dEde du Polymorphisme Humain (CEPH) h.milict OfF
the total set of genes, 2,340 were found to be expresed, of which 31% had significant heritability when a fake.
discovery rate of 0.05 was used. QTLs were detected for 33 genes on the basis of at lemt one P value < 000005,
Of these, 13 genes possessed 0 QTL within § Mb of their physical locarion. Hisrarchical clustering was perform ed
on the bass of both Parmen correlation of expression and genetic correlation. Both reflected biologically
relevant activity taking place in the h‘mphobmid cell lines, with greater ooherency represented in Kyom Ency-
clopedia of Genes and Genomes database (KEGG) pathways than in Gene Ontology database pmhw:n. Howver,
more pathwoy coherence wis observed in KEGG pathways when clustering was based on genetic correlation than

when clustering was based on Pearson correlation. As more expression data in :s'epnnspo ulations are generated,

viewing clusters or networks based on genetic correlation memures and sha

QTLs will offer potentially novel

irsights inte the rdatdonship among genes thar may underlie complex rairs.

Intreduction

In 1980, Botsesin ot al. proposed that sequence differ-
ences be reated as markers, in order o map genes in-
wolved in inberited traits, Since that time, the number
of genes mapped to positions in the human gencame has
grovn exponentially. Mapping these genes boc inherited
traits has heen extremely succsssful for simple Mende.
lian dizeases; however, inding such genes for diseazss—
and their aseociared risk eraits—char are of large public
health intecest has proven difficule. Beasons foc this dif-
Reulty include disease heteregensity [discase subrorpes
with some or no overlapping genetic causes), misclas-
sification {from using discrets classibcations of disease
from thresholde and combinarions of thresholds). and
unaccounted-for enviconm encal infuences. With the ad-
wentcf tachnology eomeasure changes in molecular peo-
flks—for example, changes in mENA transcript abun-

Fezeived July 3, 2004; acccpesd for pblicsricn Ouxcker 1, 204;
clxrosically pablithed Cercber 21, 2004,

Addrzin for corsipondmes and expriser: Dr. Srphanic A, Monla,
Dzpsremcar of Sewtisicy, 201G Murhemadcr, Staciics, sad Compuier
Scicser Buildog, Okaboma Sevr Univerniey, Stillwers OF 74T E-
1056, E-muil: sepharic mozk rlckiese rdo

© 2004 by The Jerenican Seciery of Huess Geserio. Al nghus ressrved
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dance, protein levels, and metabolice level—it should
be possible to unravel some of the com plexity of these
complex diseases. [n parficular, gene expression can ke
viewed as a more refined phenotrpe, since it is a measure
of phenotypic variation at the molecular level. In ad-
dition, each gene-sxpression phenotrpe provides anno-
tation, p:ﬁmn;-. and genemme location data, Cambining
these data with genetic-inheritance information, for bath
malecular prcﬁis and complex traies, is a prom ising
strategy not only far detzcing (JTLs for com plex eraits
but for understanding which genes, pachways, and bi-
ological processes are also under the influence of a given
QTL.

Jansen and Map (2001) were among che first to sug-
gest the use of sxpression prodiles in sagregating pop-
ulations, They discussed the power of using well-de-
veloped methods and designs available for dissecting
quancicative traits along with che rapidly expanding col-
lection of methods for large-scale sets of phenotypes.
They provided an illustracion that combined linkage
data from a s of genes with known genemic locations,
to construct a putative pathway. Jin et al. (2001 studied
the contributions of sex, genctype, and ags on tran-
scription in Drosophila sclanopaster through a study
of two inbeed lmesofDrDc«:ph.'l They obssrved alargs
sex effect on expression and less u{ an effect due to
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[locne yyeTa accopTaTMBHOCTM BbISIBUMOCH,
YTO YeTbIpe KOMMOHEHTbI LLUKaNMpoBaHUS
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