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LDHBY TCWEROMELREDTEYD HIF-DidEE DGalton F. (1822-1911)
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RoTWB, WERBR>-TWAIHCERICRHBEHObON S ZLHICEL
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DEBEBELTWCEWVIbDONH B,

—FOHRBICESVWTHEROHAER2T-HbDELT,. RDODELIRHDHN
b FOERRIPEDEVLDT, 1920 ~40FERDETH %, Evald, G.,
Lersch, Ph., Hoffmann, H.,Gruhle, H., Klages, L., Utitz,E., R OB EDOER
BRERAEOBERICH 1o

Lerschizd#AMPFE LA I a v~ Yy REOHEBT, EL3HEREBRLEBEE
WH LD REBET,. BBEXVWHLRIHEELERLTVWEMLENWI ZLIED2WVT
ODEHBENL, 55VRBBXENREETH 5, WRBFOEBHcb BN, O
EOBUBERLOWNEREBLTABOEBEEHOMICTER UM LEE -
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BELTMEELE-bDOTH B,

Lange, JO [HEpr & LTOIFE] 6FRLRTH B, 1929F . 0 5T TIK60HED
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3“7‘:0

¥ 7Verschuer,0,V, R b L BABET. HOABRREEHZIC4 » AR ER
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HFhohhTWwWi,
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NHo->TIERICHESITbN I, GottschaldtD R 3 Iwillingslager (AR
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8 %2 » Aflichbi>THE LI, 2HBR/NRIER DO TH 20, 3 EE
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WERKREOHBLENE T BLDTHBFAVIRIT- B, Bl I A,
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12,3 T H-cb3 R0, HELELETVWHITIREECAZAZETHDY., F0
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FHRVWBRTT., TOBAREHRELEIATVWE VW, ABAICE > THEA
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3“?5‘56@?560

K72 EREHE (Noetischer Oberbau) # ¥ (Antrieb) RRIEMFME (Anspr
echbarkeit) AR5 (Grundstimmung) . CHEEWEREBFEEELCAIEL
oD FELLYLT, ZAOHZDEE 2 RD D, MO RBEHEL.,
TOHICW BERGHRE®EMNFHVWE WS BB (Schichten Theorie) X -
WIHADERTH 2, 2V RENBEOLFBMIOM MO FLUESE L - HH
RYWEPAER. MR, HEOBERL EICUBENEDIORVEDLEEZ EW
SHMETH %0
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ZEARE, RPEFORRBIHAMBORNER OHE O K OB G% % 58 it
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ODHIBBOENMME L AT HBOXKBIREHL»DODR>-THRTAL LD
THb. HEBEEORL, REOCER. FBRHROBREVWEB VR & £EYEY
FUEBLIP >R bODEBHEOREBICTVEVIFERTH S,

EHREFHROBIXRIBRIEOWNEROXBICODWT EF LD bD T, HHELEF
OHHBEOHD—BETH S,

LDEBEOYB»oRENI3VNEROWROTICIMEEBTHEI—HT S
CEDHEHVWEHMEZEL, ThERHELEIOIEWIRIADP IS, RicxT DL IR
MEE32FEANMLEVL,

BALEZE (MEKE) OEOHNEL*HE&NICRRE L, Bokicy ¥ &
ARESBEOBBEXEISESIKLTEES. TDEFX2HNVWTBEERELE
3LV HDT.ROBMFLLTBEZEVWLAE, A3bhsTdEVIR
BThHhd, WERVEDDEDAEFREICIATROE S, MIODWAERI.BHBE
TENEFHAE-S ST, FEZHBDPTHOKR B3I TOBREIZHIZ, Wb
8HE,. EVWboR19G bbb ohkbid i, WEROHOHBEEE B E, E
0.8 VWIHIEWLDOBRShA, FOBEILOEDILEL., TDIEFE D
—DREhrIBHRERRRIY, 2L LTOBEB—HLTWEDTHS
(H1) o

ITREZB TFEALERFOER] icBWT, MI40HE ., DI EHRIC=E
DORBETERETR Ko 1) BiAImOElAicErBE, [ChZEL-
ERRBEV] EVWaTIHRTEOFXEDHELFALDL, 2) BILEHET
[FWAELZLRVWTRREIV] LHERT S, CORBEDOMBOEMEREL
WHEBDIEFNEIERDE WV, 3) T E2DZ EiciRe ST, HERA
RIVRY UREBEZEBLT., COMICETEAZORERAZE0.UEVIEFE
WHEHBEBED SRt (X2) o



RBIIDIT-1bOT8HOMIBELMME. B TEDBEFEIIHO>VWTSA
EPOEKHCEIRE e ELTCKBBEDHEEZT S, TDOFICEBIcHD
SR 2 28 THEIN, EXEKR-THLOoREDBERAPD L >fah &
Mo 80E Vb3 RHEV-HbDETHOOLND N, MIOXTR
ZHONBE0LTBEVIFWHMEMBRE Sh At CHRAARRBELME. #
DBFOHRNEFERSDVWTHPNALELEWS I ETHENTFIATVWEE, i3k -1
PEEBSBEBEBLTVWREWC ERSDVWTHDIPNZ2D0THD, COLIRBEL
TVWRWEOD, ilbEEofhok N, ERErEroadh TR &, B
HMNENVIBDDODPRMIT—HLTVWE DB I2D0TIHHEVWLLEELONS
@T&Z)o

HofT-7. THRE) 0ZBRL VI ORKDO L BEEHONEZEEX., Eho%®
NI THEZEL T DEFETOVIERKEOERTH 2, BBEELN 1D
RERKEZDOLIDDOEHTRE T, EBICPLIFICS SRR TEME ST
Z2hoHMBLTALEIVEVWST, HBHIC# OB TORE 2385, T5&0
WH D324, 2V OREIPEHLEMEIGIT-> LW, ChoXEOHEME &
2 EMITIR0.51.DITRECTH oo CCIRBEXDY XLDEILHOH
BELTWwWE ELEXSON B,

ZEBE - THOHMRIBRAOMBOREEALBCHEMBRIRWTHERAL D
TH b0 ML . DINMBNRTH S, ESRPEDO D WVWSB L., TRFEAL
DHDbVE, NEEPHEROED /o h OLEBHMFRICDVWTIREZS TR
TEIiC,. EOHBR2 L -THMOAEHB—HEBEHFV, FAHFRATIALLR
Weh, TEHARTHEOATOUAVWELWISEBROMIOFHBEFELV, 2T O WAER
BRERTHEEHETAORMIOEBELVWEVWS C&IKii 3, HANAR
CEITNTEIDolco WRERE LTRSS B30RWRE, HoLBRBRLE
BEREEVWSITEROVT, WFROMIOADDIEH L TEERBEDL > (F
4) c MBI HODVWTHZFEALRET. UTWEESBLEIDEVIEHUTVLS
CERIZELIbDONRELETI%, BEIBEVWILI3ETT 2, B bAEE
DEIEN, BABIKHODVWTIISUY~BIUB THFEEMLSHEZIT TCHEIVELK
Wo MIEDIREBILMEREVW ST HODLRDEBE-HLLDTHBEEIZLND (K
5) o

NERAKEOHN

(1) REOERE, B0 LV DAMBEDS SVWEALE S »OiEHEH
RBIETHB, VEDOBEAKCREDLDDIZBREND S, TORERAKE
D, F1-HBBICLE->-TR-TVE, BAOREBICODWTCOEBEFICETIED
IBEVWIRBEEZMETACLEWNEROWRICL>THEEIRBEIDOTREW
o CURAMOREOHBELEEASIHOKENF—vTbH 5, RBFIcL-
TEALPTVEREELEEL VWVEELSEZEELZON S,

(2) BE.HBBOFERIVWESTEFoTLWAIRLBHE AN, WEAROHELS
R ERR S I2BREBETILENTEIOTRIEI VLD,
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(3) BRITHOZFE¥ENRAE. ChHIRINITO LD BBRIEDICKD . fhoD &
DRGSR -Ed, DEDREBIIEFN,. OEODRESTHEb-EVSD
PiRon, bo®D&53RtcholihohbDicitEd 352 EH4C
LA TENE. BRIEGPBHEVCORESHES Mickip . WEREEL T—
BMOFLEHLILORIFLBAILSNBENTEENEILELI NS,

LDEREZLo0NERHE OB A

DFoxs BEEANS 2,

(1) #E &0, PEFNESREZAET 2B LENSRNEAES
ZHELTRBEFECONBROOBVNS 2, HIESHAERIRNICEREIAT,
HEOLBOLDICHVWON S, LEFLBTIEORMEH - TEI I
CTRE SV,

(2) WNEROBA WMEROHRIE. WEROWB MR TRTEL WA,
LEFLIAMECRBALTLERURISEENICB I OB, LK
AMEOBREROBHAMNBIRL WEVWS EiFINS 5,

(3) ROHE POTHADEFEROMHA R ED LT LAWEROH
RHEBHD, BECTVARVNBRERIENE ko FOIIUBHAKICDI 2H
RHEBVBPHUTELZIEVVWEE-TWS,

(4) BREBFOHA REROHRBIAEM B o2, FWrELHRED
CEMTREBBICEFLTIAILOTRE LV, WAEAROHRICIBIATVLL bOD
E2EKTAICREILESEIVWRAEI, R CTRERELDEE. BiCBH
KL 2HBOTHENEENBZIEEHMELAV, HREJNEZ T ILELS 2
ADBORYIBEZEREA >TVWE, L. VEVVDEDORBLOT(LEHETF
CohBiIcL > THENCBEELTVWS, —HOoOBHHEDOLSINbDTH B,
Bl b3 — RSV OMOZRKCHRT. BUREZRRR>BHRINEH 2, %
EUBEoRRECBATVWEVWIE LS 507, LEZEEICLIEELLE
TH2:. BELPBRECARVWHOOWERBWTHRREZE - TLWARTLHEE
LBICLRKELNBEKTH S, FHLFFAREBECRALTTVL 2L
BRYIBDOTH B, (58)

#1 Gottschaldt®ZwillingslagerD &R

Ne Nz | mDe mDz E:U
Noetischer Oberbau 40 39 2.18 557 26:1
Antrieb 28 23 7 44 6.3:1
Ansprechbarkeit 32 28 |11.3 53 47 1
Grundstimmung 46 32 6 74 ~12 1

Nelt—5ME4 R84, mDeld —SMNE RO %
Nzid ZEPME RITE. mDzid 5L R ZE
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£3 /- hELEO ANOLIBOEE
BEEX (%) F (R)
MZ DZ MZ DZ
OB (BFE&i3mrLroi) 916 876 | 1.80 2.00
8 | #B WBFOELHLChLoL) 85.8 79.2 | 2.33 2.71
#B (HBFCHOBLADH - 1) 815 50.0 | 1.59 267
#®1FE (BFEHFVEVERE) 58.9 50.0 | 3.06 3.42
1 (ZAFUTHEAE) 37.2 16.6 | 3.61 4.04
1 | R (CATHREVOITEYELH L) 336 166 | 3.73 412
BE (VWO 69.5 66.7 | 2.57 2.95
| W MBFICAGLE ELIST) 465 374 | 3.43 354
BE HBEHFETAEVVER STV 12.8 125 | 4.36 454
& | B8 (TE3FIBATVWAVER-STWE)| 247 125 | 4.01 4.08
x®5 HKLUEDOEH
P4 DR B %=

BE® T1E BE® Ei
MZ DZ MZ DZ | MZ D2Z MZ DZ
1. MR 73.9 25.0 2.79 3.83 61.1 8.3 3.23 4.25
2. k18 93.3 20.8 1.87 4.08 796 | 16.7 2.66 4.21
3. BAM® 88.9 16.7 2.26 4.29 81.8 8.3 2.73 4.54
4. &k 73.4 20.8 2.63 4.04 60.2 | 333 3.05 3.92
5 WMOERAH| 712 248 2.80 3.96 62.4 | 20.8 3.12 4.08

T4 NERTHDIEDEE

BEExE (%) F1E (=)

MZ DZ MZ DZ

1 MERIENTE D1 58.0 54.1 2.99 3.04

2 WERIZENTELIENZL 491 290 3.29 3.54

3 2A—HICRShB3DHVRE 70.8 29.0 2.73 3.83

4 NERTHIEEHSN LW 306 16.7 3.79 4.38

5 BRL-bRIBELBTETHD 345 125 3.85 4.38
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The Application of Two New Models to the Analysis of HDL Choles-

terol Levels in Twins. Nance,W.E., Bodurtha,J.N., Schieken.R.,
Eaves,L.J., Segrest,J.+, Breslow,J.#s, Huang,L.S.#+, Mosteller,
M., Hewitt,J., Neale, M., Meyer, J. and Falterman,M. Medical

College of Virginia,University of Alabama¢, and Rockefeller
Universityss.

Two extensions of the classical twin model have been applied to
measurements of serum lipids in adolescent twins. The current
availability of a virtually unlimited number of genetic markers
not only permits measurement of the contribution of genetic
variation at specific candidate loci to quantitative traits but
also allows the detection of any differences in gene expression
that are attributable to the parent from whom they are transmit-
ted (i.e.,"genetic imprinting"). We typed 72 DZ twin pairs and
their parents for two Apo B linked Xba I polymorphisms, a bial-
lelic RFLP detected by probe pB 27 and a VNTR polymorphism deect-
ed by pB 24 that is located 0.5 kb.beyond the 3' end of the gene.
In 70 percent,or 51 twin pairs,it was possible to classify the
twins according to whether they shared 0 alleles,2 alleles,1
paternal or 1 maternal allele that was identical by descent at
the Apo B locus. These four groups were then compared with 160 MZ
pairs in an overall analysis to determine the effects of genetic
variation at the Apo B locus on the observed variation in serum
lipid subfraction as determined by vertical spin ultracentrifuga-
tion. Somewhat surprisingly, analysis of the resulting variances
and covariances suggests that genetic variation at the Apo B
locus has an Influence on serum HDL levels and raises the possi-
bility that the observed effects may also be influenced by genom-
ic imprinting.

We have also conducted a longitudinal genetic analysis of serum
lipids 1in a sample of 81 MZ and 69 DZ twin pairs who have been
tested at 11, 12.5 and 14 years of age. By simultaneously consid-
ering all of the 42 variances and covariances of Individuals and
the MZ and DZ twin pairs across the three occasions of measure-
ment,it Is possible to test a wide range of developmental genetic
models. For HDL cholesterol levels, a variety of parsimonious
models can be formulated which fit the data but only models which
assume that new genes or common environmental factors are ex-
pressed durlng adolescence can provide an adequate explanation
for the observed pattern of variances and covariances. An impor-
tant implication of this work Is that because twin studlies are
based on same aged individuals, they may well provide a more
accurate reflection of total genetic effects than nuclear family
studies where the observed covariances only reflect the activi-
ties of genes that are expressed at different ages.

This work was supported in part by NIH Grants HLL-31010-07 and AG
04954.
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TWINS, TWINNING, GENETICS AND ENVIRONMENT
Nicholas G.Martin,PhD

Much can be learned about disease etiology and causes of individ-
ual difference 1if twin data are analyzed properly. Serious
errors of inference may be made if they are not. Before analysis
begins one should check that the distributions of scores in MZ
and DZ twins are similar. Strategies for coping with age regres-
sions and sex difference should be adopted. For continuous data,
departures from normality leading to scale dependent genotype x
environment interaction should be minimized. The latter can be
assessed by plotting MZ absolute pair differences against pair
means. For continuous data, covariance matrices are calculated
for each twin type. For discrete data (e.g. presence or absence
of disease) a threshold model imposed upon an underlying normal
distribution of liability is assumed and polychoric correlation
matrices are calculated. These first steps in data reduction are
easily accomplished using the microcomputer package PRELIS, a
preprocessor for LISREL which is used to fit models of wvariation
by maximum likelihood to covariance matrices and by iterative
weighted 1least squares to polychoric correlation matrices.
Likelihood ratio tests and the Akaike Information Criterion are
used to judge the best model. Numbers of twins required to
discriminate between genetic and environmental models will be
discussed. In the multivariate case onec tries to dissect the
genetical and environmental sources of covariation between traits
and the factor structure underlying these sources. Examples will
be gliven throughout.

In the course of carrying out twin studies to estimate the impor-
tance of heredity and environment, one comes across many cases of
several sets of twins in the same family. These are usually DZ
twins and so we have stated to study the genetics of multiple
ovulation. Firstly we wished to establish the frequency of
double ovulation in mothers of DZ twins and controls, and to see
whether primary cause of double ovulation in low inhibin 1levels.
We have recruited volunteers through the Australian Multiple
Birth Association; controls are mothers of MZ twins who volun-
teered at the same time. Subjects were cycling regularly and not
using oral contraceptives. On approximately cycle day 12, abdom-
inal wultrasound was performed on both ovaries and any follicles
greater than 5mm were measured and recorded. Multiple 1large
follicles (>=12mm diameter) were seen significantly more fre-
quently in mothers of DZ twins (13/21 mothers, 24/77 cycles) than
control (2/18 mothers, 3/31 cycles). Both ipsilateral and con-
tralateral multiple follicles were observed. In one case a
mother of DZ twins showed multiple large follicles in 7 out of 10
cycles in which she was scanned, including both ipsi- and contra-
lateral patterns of occurrences.

In a previous study we found elevated follicle stimulating hor-
mone (FSH) and luteinising hormone (ILH) levels in early follicu-
lar phasce of mothers who had had two (natural) sets of dizygotic
(DZ) twins compared with matched controls. A key question not
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addressed 1in the earlier study is whether the elevation of FSH
levels 1in these women is pitultary-driven, or is in response to
lower ovarian levels of inhibin. We have now repeated this
study, measuring inhibin, FSH, LH and estradiol(E2) in a new
sample of eight mothers of DZ twins and paired controls matched
for age and parity. Far from inhibin levels being lower, they
are actually higher throughout the cycle in mother of DZ twins,
significantly so on cycle day 8. We also replicate our earlier
results of elevated LH and E2 levels throughout the follicular
phase, but fail to replicate the finding of higher FSH levels in
twin mothers. One interpretation of our results 1is that the
primary abnormality causing multiple ovulation in humans is not
in the ovary but in the pituitary or higher and that elevated
inhibin 1levels are merely a response to increased gonadotrophin
release.

We are also collecting and documenting families dense for DZ
twinning with a view to searching for 1linkage with candidate
genes. The evolutionary significance of selection for multiple
ovulation will be discussed.

COBEI. WERARSHLELAAHBHBETT., CJIKWbh LFDiR,
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