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AT IR DONE - R
DR
o —OPMEIAS identical twins, monozygotic twins
o FEAER = 1/250,
- ZIRIPDZBIMEICK DD, ZDREIIARBAT, R4
C A&, KEHE. ANBREGWVWESND,
o ZOPMEXNAS non-identical twins, dizygotic twins
o FEHEER = 1/250 - 1/20,
> BHENIC K B,

R
o —iEMRIE monochorionic twins

o FRREEMN—ZET. RBIRIILBDIMERBEANICH B,
o —H#HEMRM dichorionic twins

- BB T, BBIR(XERIDIRERBERNIC H B,
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—BIRME monozygotic — 9% dizygotic

=101 Qd\@dv/

—iRER—FR —iRERZFIR
monochorionic- monochorionic-
monoamniotic (MM)  diamniotic (MD)

3:5

ZiERTFR
dichorionic-
diamniotic (DD)



SRBHRIC B (T D Z AT IRD5E,

M

XB twin /89
=f6 (GB8)  triplets /892
TUfs (£hA8) quadruplets 1/893
hhs (18A5) quintuplets 1/894

Hellin, D. Die Ursache der Multiparitat der uniparen Tiere
uberhaupt und der Zwillingsschwangerschaft beim Menschen
insbesondere.Seitz und Schauer p70, 1895

PSR DNl - P A A
AADNREE = 1/120... TH > 7=




ZONMEXNAE D ZAEEEE
o 30N 540 THD (FIS3SHEUAL)
e BR - AEHAFHIIDKEL,

¢ %%Ep?sﬁ'_t\\&j %) o

o ZONMEXNBGE IR UICBRED B B

o« 72 UANRMEE (B :

e %ﬁi%f\\(gﬁb\o

o PEELFDENE (OR2.6) .

o 1 YRUVIREER

FILIER) TH B

BE24E (OR 1.6) ECTHD,

Parazzini F et al. Hum Reprod. 1996, 1 1:2306-2309

PAN

F (IGF) DI

b LA)LHAS LY

Ste

» HiEHBERZER (T TS,

% HFON

inman G, | Reprod Med. 2006
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MR e D AtE=

RERBEXRDSVARE - i ZDBER (%)

LI\ (FrY ) 7PEaskcEEIT D2EREER) 2.8-5.0%
HYT 4 K« KA (Candido godo) NDBARE (TSI)L) 10%
JT7 1 YV E (Kodinj) (> KEash) 10%

FIVIVRICEWT, BYIR OV VZEEICETVPLAFZERET B
BEfE . REICHIREDH DEMEPELLRT D& FBEEFELEDIES
HRFEERLSL,

Nylander PP.Acta Genet Med Gemellol. 1979,28:26 1-263.

AVT 4k - JEAROERTIE. p53, BXOZDHEBEZFIEH T 8L TF

Mdm4DBIEF 2R & ZRED L E ICEERIBEI(OR 6.40,3.10)0%8 o 7=,
Tagliani-Ribeiro A et al. Hum Reprod.2012,27:2866-287 1.
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o 30WN 540 CTHD (FFIC35mAL) o
o« BR - AREHLFHKLDKEL,
o RERTHD,
o ZINMENRBEZE TR UTcBHED B Do
o 727 UARMEE (B : 3ILINKK) TH Do
o LBEETIIRLY
o PEEL FDOERE (OR26) . BUE (OR 1.6) BTHD,

Parazzini F et al. Hum Reprod. 1996, 1 1:2306-2309

o 1YY VERBERF (IGF) OMIME LNILAELY

51BN

Steinman G, | Reprod Med. 2006
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SRAEIRICRAD 2R F
« ADART
o IRRSIA )L (E2)

FREIPRRHELE T D2 TEIARDFSHWZIHI U, K DENRKBER
BE&(C 3 B SRR (KEATEN & @D\ D (Tsai CC etal. 1971) 6

> A > EEY (inhibin)
INE DRSO EFRDN SM SN, R2ERCPRICEALTIF R
~OEYZIEIT 2,
- BPIEARRT
o A YR VEREKREF (IGFs)

FSHOERZI88Y 2 C & (T & D FBRIRHBRR DIBYES K U E2ELE Z R
9 % (Olsson JH etal. 1990,Di Blasio AM et al. 1998) .

- IGF{5B%8 (IGF-binding proteins, IGFBPs)
IGFE#EE U CIGFDERZFRE 9 % (Armstrong DG, 1998) .
o |IGFBP'f%#E%3%R (IGFBPase)

IGFBPsZEN'RT B &[T KD, IGFBPsDPEEMR % i[53 = & B (Spicer L
et al. 2004)
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Z Ak & B33E X F (BCERP Puberty Study)
B (IJ/TJ_E) | S I /o A
o AR BRI FE
BCERP, R |
BMI=85%% | -~ ./ '0
9.5
BCERPll 8.5 .
8 .
PR PROS 75 . . |
= — <50th  50-84th  85-94th  >95th

FEENRICH(FBBMHBED/\—E V1)L

*weﬁwﬁ@ﬁ O 1239B7FEBEM L. ZREHAERICES T ARFZREL
o, BAXIR ,L,\ﬁﬁﬂﬁaﬁ&‘*ﬂ%ﬁﬁ(atl997£ﬁo)uﬂg (PROSStudy?) & LEEERL C0.34
F (p=0. oos)éia‘cwzo

AEOFENMEE B EMICIAE (BA 88H. BA9TH. ER/Y IR 9.3
PITPRITER) « BMI MIBBLIEHBEES L TLWED. AEPRIEMEXD HBMI
NEOBELRFARFTHOT,
*|:Biro FM et al. Pediatrics 2013;132;1019-1028, modified
*2:Herman-Giddens ME , et al.. Pediatrics. 1997;99::505-512
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IGF-1%. BMP-15Z7 L7=5R. (
SENEMREDO0OR N—2

FSH BIRIRASIC B\ T, TERIAESIEAS

HSESE S BPAPP-A(S IGFBP-
AN UANEILT DI EICKD
VEEEIGFZIBhI= . SRAEDFSH
NDRIVEZTLES BT D,

< = O Control
7 £ 11 e BMP-15 (30 ng/ml)
;E S A BMP-15 (100 ng/ml)
(==
<<
£ os
S
0 1 1 1
0 1 10
FSH (ng/ml)

Matsui M et al. Endocrinology 2004, 1 45:3686—-3695
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Could genes explain the remarkable rate of identical twins born in some remote villages
around the world? David Cyranoski investigates a long-standing biological curiosity.

n December 2008, Bruno Reversade

travelled to India in pursuit of some spit.

The journey took him first to the north-

eastern city of Allahabad, and then a fur-
ther 10kilometresto Mohammad Pur Umri, a
farming village enclosed by mud walls. There
he asked some of the 2,000 or so residents to
deposit samples of their saliva in a cup spe-
clally designed for the purpose. Fifty-five of
them complied.

‘This is not the first time that these villagers
have sacrificed their body fluids for science.
Mohammad Pur Umri has become somewhat
famous, not for the milk or mustard that pro-
vides the villagers with their livelihood, but for
its prolific production of identical — monozy-
gotic — twins. Globally, only 1 in every 250 to
300 births are identical twins. In Umri, roughly
one in ten is of this type, births that the villag-

“Itcan'tb dom?” M dis

any ag
arguing that chance could fully account for
this cluster of cases and for every twin birth
besides. Aside from genes and chance, theories
abound for what causes a fertilized egg to pro-
ducea pair of monozygotic twins. None is well
accepted. Nor do scientists understand how
entities that are identi-

with -1
that genetically identical twins may never, even H
at the earliest stage of development, have been §
genetically identical. “This research just hasn't <
been part of people’s thinking,” says Judith Hall,
aprominent twinning researcher at the Univer-
sity of British Columbia in Vancouver.

cal can come to have such dif-
ferent personalities and disease

u
susceptibilities. Environmental Evef’y 50 seconds
factors explain some, butnot [EVEIEOLELITE]

all, of these differences.

Over the past few years,
scientists have been using new
genetic and cell-biology tech-
niques to attack these questions. Reversade
is gathering samples from three ‘twin towns’,
and using genomic analyses that, he hopes, will

ers — including the twin village lead call
“gifts from God”.

Reversade is looking for genes that might
be responsible for this gift. “Every 50 seconds
a pair of natural clones is born. It’s more fre-
quent than some of the most frequent genetic
diseases,” says Reversade, adevelopmental biol-
ogist at Singapore’s Institute of Medical Biology.

826

point t molecular pathway involved
in twinning. Embryologists and obstetricians
are looking for clues in assisted reproduction
(see ‘Making twins’), which is known to pro-
mote monozygotic twinning as well as high
rates of dizygotic twins, which result from the
transfer of multiple embryos. Theories on how
identical twins come to differ are also being

© 2009 Macmillan Publishers Limited. All rights reserved

clonesis born."

became in monozy-
gotic twinning after cutting
frog embryos into halves and
watching through a microscope
as they developed into identical
embryos. “Pure awe,” he says.
His goal is to understand why

— Bruno Reversade cells that are acting together to

form an embryo split off and
start building a whole new organism, something
they can do early, when the embryo s justa few
cells big, or as late as two weeks into develop-
ment. Conjoined twins can result if the embryo
splits too late or incompletely. Reversade says
that twinning offers the best way to study ‘regula-

that informs each one when to follow the pack
and when to act alone. He moved to Singapore
in February 2008 after landing the government's
first A*STAR Investigatorship, a US$500,000

Nature No.458, 16 April 2009
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ART[EEHDOMDXXAB (

« kYU OVINILT « PHEAZRRE LIcIRE2 L—Y 3 Y
N—2 R (n=461,424)[CHEWN T, ARTEHATE—HERME (MD)
NEsDEENBARRBHAKL D HBERICESR(0.72% vs 045%) TH D 7c,

Parazzini F et al. Twin Res Hum Genet 2016, 19:72-76

o B—AHE THYREE LT24,70151D 5 5645 (MM=2, MD=62,
1.4%) DMDIRBETdH 072,
Osianlis T et al. Hum Reprod 2014,29:1438-1443
 ARTRIEACIEYRDAIL L 724,9766B1D S 59861 (2.0%) HEYRFIEAD
8T RWIEAICTMDIAG E 2= i, MDIASDSEE(XBECH
KDINF X DREINFDIZSHEE (1.7% vs 3.3%,p=0.005) TH D
Joo MURIG. BRIRIE & (XB&E LD o7,
Knopman ] et al. Fertil Steril 2010, 94:502-510

DLUN?

Behr B. Fertil Steril 2003,80:1502-1503 MioY. Period Biol 2009, | | 1:323-327



ARTEBIO—sIEpsmcees €

RIFITEF

—EB'I‘SESOZHS(: B BRI | ST BN
opiepdien OR 95%Cl p OR P

ERONGFF#nh 35mLL 5| 0.56(0.39-0.80) 0.001 0.62 0.009
RAINF 30 1.52(1.00-2.29) 0.06
2004 {F(CHEfT S NU7CIVF-ET 53 0.68(0.47-0.96) 0.02 0.59 0.005
RIEHTSHE 9 0.82(0.42-1.63) 0.75
E2IBRAAE =2,500pg/mL 48 1.08(0.76-1.55) 0.64
BHIRE 41 1.03(0.01-1.50) 0.85
PGD/PGS 7 1.35(0.63-2.93) 0.37
Bz L 25 0.69(0.44-1.06) 0.10
BEISHE + PGD/PGS 2 0.92(0.22-3.77) 1.00
BEISHE + AH 9 0.75(0.38-1.49) 0.56
485 EDISEHAR 107 1.59(1.01-2.48) 0.04 156 0.04

B—sRIC & (F BIVF-ETIC K D BIZ U726,2235FYRFP 13 145l(2.1%) D—IRIEXR
6(DDXRAE=10, MDIRBE=12 ) DERICEIT HETT1HE9RET. ROPEFDFin
DNEWNT &, 2004FLBIDIVF-ET, XU ZBINDIZSHABNARVC & (3.

—OREIRBEDIBINE BEICEE L TULVz,

Knopman JM et al. Fertil Steril! 2014, 102:82-89
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o TE « BE
o ﬁ?ﬁ% [EREIRRE
o FHRZRE, FPATE. MAEZETSE

ARTEIEADMDXAE (Lat riskhH ?

» ARTEIERIC & [T DMDIUE(n=25) (3 B PARIHAIC & (T 2 MDIAE
(n=483) & D HIVAEXRWDRER(OR2.9). MELERZEREE
ZR(OR 5.9 W EETH o1,

Simoes T et al. Fertil Steril 2015,104:629-632
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N2>V « WA Y (vanishing twinsv)sm

o XESWFIRAHIBAL /=18, <K BHAIDEPE T—AIRE & 73
DIEREUTERTFIREEDS &,

o EHARHMKICIRINENFEARANSHEL (NI VD) LK
SICBZABH. COZIHADULTLND,

AN

DDXBBICHSNFEINZI VT - WALy iRl B8



R=vvg . vrvoRsee S

n=346
DDXUE " BBIEYR
‘ n=8 | Bk
n=9 (2.6%") | Cias | (vanishing twin)
| MmBIT | =
n=240
L " XReWEIR
=8 B RRITYR
e o
n=20 (8.3%%) 'II'RAP sequence®* (vanishing twin)

| mRET

|2
" L’ M2 T; 14w, 6w | n=2

SEITRTFERT(CEH L\ T2008FH 520145 ([CHEER UTcIEIROBUUFE D AT IRZE MR & U

e ARNAR. EIRHNBETEZMH UIEIBEAID S 5. FIRI4GBTXTIC—RHAETIT BRI

MDXAE THERICEL (8.3%vs 2.6%) . —RILCLRFFXZ(EIGBITICHADIETT D

KEMDIAE THRRICEN 72 (70.0%vs 11.1%) o INZI VT - WAV [EEE L TDDR

feh o4 U TLVE,

*:p<0.01 (OR 3.40).**:Twin eversed arterial perfusion sequence; acardiac twin (ZETMAXES)
Suzuki S. ] Clin Med Res 2016,8:331-333,modified
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ACOG practice Bulletin No. 77,2007

2"d trimester screen 81%
|5t trimester screen 82-87%
|5t trimester screen 2"d trimester screen 85-88%
|t trimester screen 2"d trimester screen 94-96%
- ENEEMEIFRROEYBE (B-hCG) « a-Z7T TOTA YV (AFP)
* pregnancy-associated plasma protein-A o SUERERYT R A —)L(UE3)
(PAPP-A) - ENMEEMEIFRROEY (hCG)

1Y EEYVA(DIA)

NIPT; non-invasive prenatal testing

NT; nuchal translucency, FTS; first trimester screening.
The Fetal Medicine Foundation.https://courses.fetalmedicine.com



N=uvs vy upssmaERnE$
IEREEM A RTW (C B & (3T e

éﬂez&wﬁ \
MoM

EIRFEAIE Y — Hh—RE

B-hCG 0.9 105 106.1% 0422 ZEDPAPP-A, SR
BN —N—1REIRE DAFP,

PAPP-A 0.99 12 1212% 0003 CIREIRS DA,

AFP 0.99 109 110.1% <0000l DIAIS. JA=2 271~

UE3 0.98 098 1000% 0270 PEEZERTD,

hCG .02 097 95.1% 0257

DIA 0.96 109 1135%  0.047

HuangT et al. Prenat Diagn. 2015,35:90-96

39D, ARSI (C K D DDIBBIFIRD BRI LT=h . iFIRI0:8
TINZIVIVYAL Y ER DT, SiTIRZIEBICIEIRI 7B TNIPTZ
Il BB EEZRSNTE, FKREBEADITTIE46,XYDIER
BEITH oce BEIBOKRBMICE (FBRBIR(F46, XY T, #HERIB

IDIEDHTTIF47, XX, +21 TH > 7,
Gromminger S et al. | Clin Med.2014,3:679-692



é <

Kumamoto University

XN G &% M A&

Twin to twin transfusion syndrome, TTTS
MDIBGICE VW TR D MREZEIC K D FKEDRE.

http://www.texaschildrens.org/carecenters/fetalsurgery/twin_twin_transfusion_syndrome.aspx
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nuchal translucency, NT

o FIRFHEADRBIRDIEEE (5730) [CHRS
N3REEDR TFE,

o« BA2TMNUYZI-—REDREBAEETH
DIBZEENTOESHIIET I ENRSNT
EO. BRRBEEEDV I EVY—N—&
LTAHWSNTWLD,

Nuchal Chromosomal Normal karyotype Alive and
translucency  Defects well

Fetal death  Major fetal
abnormalities

<95 centile 0.2% 1.3% 1.6% 97%
95h-9%h centiles 3.7% 1.3% 2.5% 93%
3.5-4.4mm 21.1% 2.7% 10.0% 70%
4.5-5.4mm 33.3% 3.4% 18.5% 50%
5.5-6.4mm 50.5% 10.1% 24.2% 30%
>6.5 mm 64.5% 19.0% 46.2% 15%

Fetal Medicine Foundation, 2004
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Trisomy 21 15

= £,
E = | _
8 5 — Trisomy 18
g 4 = — Trisomy 13
£ = 4 Trisomy 21
=
: & ——
S :
> a
= 2—3 .
- 5 Euploid  95%
g ] = Trisomy21 5%
E E Trisomy 18 30%
S Z Trisomy 13 15%
: 05 - Tumner 20%
T o= 7 7 T 1 | | I T T 7 T T 1
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