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BSA
cDNA
DAB
Dec
EDTA
EGFP
ES
GlyT
HBSS
HCG
HEK293T
HRP
IgG
IKMC
JZ

KO
KSOM
LacZ
LV
MBS
mRNA
PAS
PBS
PCR
Plac1l
PMSG
RT-PCR
SDS
SpT
TE
WT

: bovine serum albumin

: complementary deoxyribonucleic acid
: 3,3’-diaminobenzidine

: decidua

: ethylenediaminetetraacetic acid

: enhanced green fluorescent protein

: embryonic stem

: glycogen trophoblast

: Hank’s balanced salt solution

* human chorionic gonadotropin

: human embryonic kidney 293 with T antigen of SV40
: horseradish peroxidase

- immunoglobulin G

: International Knockout Mouse Consortium
! junctional zone

: knockout

: K+ Simplex Optimization Media

: B-galactosidase

. lentiviral

: maternal blood sinus

: messenger ribonucleic acid

: periodic acid-Schiff

: phosphate buffered saline

: polymerase chain reaction

: placenta specific 1

: pregnant mare serum gonadotropin

: reverse transcription polymerase chain reaction
- sodium dodecyl sulfate

: spongiotrophoblast

: trophectoderm

: wild-type
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NRAR I FLEO I LB W TN S N DB TH D . FHRIZ L -
TEMTH MR ERENICREEL ., S BICH AR - BFEMOLZHEZ N LT,
PR OMERFOIB IR DR Z D 5 72D O EE e AE %0 5 T 5 [1], feig L e
ZIER L TE D RO B, I & 2 iR e B8 (junctional zone:
JZ) . Bl oXREEE (labyrinth zone: LZ) (25300415, FHE & BT O RB AT
LZ \ZB T2 Hko hrAR7 7 2 Mk & &Nz L <, BHRM & R
FMARE D Z L < WEIEZAT O, MR ORT X, KBGO TICLED
TfFDOFBEARRL, RMASE L KT TR FOEMEAs S/ 252 L b mbi
TV =02, IEF 2GR OS2 BT 5 2 SIXEFICEETH S, TFED
BAR TR 2~ U A OFERELAINIC K 0 | IRTER DK R T v 7128 T HE G
EROBER TS BESNTE NN BWERECHEDI T A=A LD
FITRFZHL DT> TR,

AEIbIvbiUL, B b EELHILIEICB W TR R 72 3B % 7~ Placl
B TIZHE B L7z, & F PLAC1 # > /)7 EiX bukR~7 7 2 MilaoER EIZHTE
LTEY, BHEERITFOMBERICEETHL Z AR INTWAIE]L, £/, I
MR TR 2 R T RIS 7 0 — o~ U RO\ T, Placl X225 Bl
T ZENHEINTWDLAL, S 0MENS, Placl & s FIIMEHTE I B
Do TWDAREMEAVRIZ STV D23, BRI 722 AR BB I IR 720 H v 22 o TV R
[

KL T, Placl BI5F /7 v 7 T U b~ ZAORBBUGNT & | Noik e 521
IRBAR T HANEZ AW TRITIZ L0 | IETERIZ I T D Placl OB REMAT 21T

ST,



B Am

H—  Placl XK~ 7 A OVERL & B fENT

~ 7 AL, REEK 4 AR TN OIER L 700 | Z OREIZINE D T
EIZBET 5, IMEIIZB W TOMUOMI T & /NRE (FaedRT7 2 A Milje) &
MEEdL, B EZ RS R EOIRRAMNERRIC s o ilaTH B, Ak

SR CRE L TUWANEIZ 3 DAl | Blastocyst

Post-implantation Placentation
embryo (E8.5) (E10.5~)

(E4.5)
JEOBLITHNE AR & PHEA,
KR DR TH D,

G 4.5 B (E4.5) THEHEIZHE % »

IR LT, E8.5 LI & IRz 23

Junctional zone
Decidua

N
@/ Labyrinth zone

RS A, M Z ST L2 et~

Figure 1. Diagram for fetal and placental development

DRBMFETHILD (Figure 1),

E10.5 LIEIZTER S D I T s 2 T U, RHAMI O (decidua: Dec) .

HfIZ & % junctional zone (JZ). MB{HHIOXKIKE (labyrinth zone: LZ) (2537

51 (Figure 1), JZ IZIZHERRIREER (spongiotrophoblast: SpT) a5 4y
(L7, 7V a—~>2 hask75 2 b (glycogen trophoblast: GlyT) Hilasid b .
FIZZO2FHD Fr AT T A Ml TR S 1L, EIRMERF D T2 O DR VE &Sy
W 57 EOMREZFFOZ LM BTV A1), LZ IR hko 3HED a

Fetal trophoblast cell Fetal endothelial cell

Maternal
blood cell

T T
Maternal blood sinus (MBS)  Fetal blood vessel

Fetal blood cell

Figure 2. Structure of labyrinth zone in mouse placenta

™7 T A M & R4 R o ML
NEBIEZ ST LT, RHAL & R AT
MANE S D 2 & 72 < WE Wk 24T
95 [1] (Figure 2),

& 2 AT, X e Rz a5
A 72 3 Bl 2 R AR 30 < D



WEINTEBY EBERICEETH D Z EIREBINTWVWAIBL i\ EDOMIETIL,
X YettfR > Hprt s 80 OFEE 2 200~700kb K48 X 7=~ 7 2 IR AL
FEo, HAERIECT 2RI A RT Z ERRESINT6]l, Z 0E£BANT Hprt
B T OXBE~ T ADRIBELERILDH . pLAC protein domains
ED, JERD I IRIE A EH R RS

B sP[_ Gonapeluciad
TRFET H 2 LnimgEinizlel, o
#%. Z OFEIEIC Placl (placenta specific

SP : Signal peptide

1) L0098 E TR ﬁﬁ’f LTHY . JhhE Figure 3. Schematic model of PLAC1 protein domain

RERA 72 BLZ R~ 2 &0 S [7], £ 72 8 %2 H ) 7z in situ hybridization
(Z& V| Plac1 13 JZ L LZ O Fuk7 72 MJIZEIT 5 2 Lavrashiz]T],
Placl &b a— RKE&nd PLAC1 ¥ NV EIXy 7 N_XTF KL zona
pellucida 3 (ZP3) & W oflast~ hU 7 RZB@#E L7z RA A &2 H LTk Y (8]

(Figure 3), B FTIX hrART 7 A MlROBEREIZFET 5 2 &R HE ST
W5 ZEmBI8l RREREICEE TH L Z LRI TND, £ T, Placl X
H~ T RAZERL, REBIAZENTT 52 & T, v~V AWERIZEB T 5 Placl D#E %
RRET L7z,



EB 5k
Placl /) v 7 7 7 k<~ AD{ER

IKMC (International Knockout Mouse Consortium,
http://www.mousephenotype.org/data/alleles/MGI:1926287/L1L2_Bact_P/23221
2/) )6 Placl1 % —77 4 v 7 ~27 % — (DPGS00170_A_E06) = AF L7z, AsiSI
HILIC K~ 7 —ZERME LT #&, k522 T C5TBL/6N ROk~ 7 A b
#fz L7z ES filfi (EGR-G101 ) [9]~= v brR L —2 g AT KV HEALRL,
ES i3 G418 ARSI TH— A EF =% . FEFIMTEZ 7R L7z ES Mg =
n=—%ty 277 v 7L DNAZEIL TPCRIEIZLV AV U —=0 T %AT o0z,
A7 == TN\ 74 ~—BSNILL T D@ Y ThH 5 (Figure 4A), 51,
screening Primer 1 (sPrl) :5-CACAACGGGTTCTTCTGTTAGTCC-3 & sPr2:
5-GTCTGGCCTGCTGTGGAGTTGAGAGTCTTG-3D 7 7 A4 ~—& v ., 3D
FRHZ I Pr3: 5- ACCCAGGCACCAATGCTAGC -3’ & sPr3:
5-CAGACAGGACAGAAGCGGTTCTGCAGAG-3D 77 A4 ~—t > K,
PCR{EIZ & 0 MHIFFEI Z D3RR T & 72 ES Ml 7 & — AT DWW TREARURMT 24T 0,
Yutt ikt (40 AR) OIEFEN 6FHILL D7 v — 2 HNTH AT~ AER AT
o7z, ICRZ#M~ v 2D 8 Mt ES #iffdz A > v=27 v a L, IBEE T
A LT B A IAIHR~ U AR LT, 0%, BOIh/o® A T~ 0 ZADAH
%> T, B6D2F1 i~ 7 A L XL L, Placl RIET LV & FFo~T 1 A8 R K
BT, SOOI EZRTHZ L T HO~ATrBIOFREXREY T X (XX, XX)
ORI~ 2 (XY) 217, PCR TO#EGFRIRE TIL, AT LLORK
21X Pr1: 5-GTTCACTCAGATGATCTGAGGAAACCC-3 & Pr2:
5-ACCCAGGCACCAATGCTAGC-3D 774 ~v—t v M, EET LILORHIZ
[T Pr2 &L Pr3a D774 ~—t v &Mz (Figure 4A), PCRIEDSEMIE, 94°C;
30 7-[94°C; 30 #-65°C; 30 -72°C; 30 #4(X 40)]- 72°C; 2 43-4°C TiT1- 7=,



X-gal Yt

IR U726 & 4%/ T AL AT VT B BT 2 BFRHREEE L, 10-30% 3 = FEA
TR CER PRI IRIE L2, O.C.T. compound (Sakiura Finetek U.S.A., Inc.,CA)
WZEM, HE LT I A4 AS v b (MICROM HM560 Micro Edge Instrument,
Tokyo, Japan) T 10 um OE I ZHYI L, A7 4 N7 7 R LTz,
B-galactosidase JEMEZ 79 5 7-% . LacZ Tissue Staining Kit (InvivoGen,
Calfornia, USA) # T X-gal %2 L7z, = D1%.0.3% T4 2 2 /piRIE L.
70%. 90%, 100% DT % /) —)LOFAPRFINFB L NF 2 L 2 Thizk L. Entellan new

(Merck, New Jersey, USA) T A%, B CHLR 21T -7,

PEAFE D EHA
Placl XX & XY OB TFHAZFFO>v U 22248 B6D2F1 v 7 X &
[FlJE S, BRSBTS X 2 P2 Al L7z,

AR D [BIY & 38 - TR T
By /E7 B6D2F1 Off~ 7 A & Placl XX < 7 A2 5 unit/mouse @ pregnant

mare serum gonadotropin (PMSG, ASKA Pharmaceutical Co., Ltd., Tokyo,
Japan) ZMEFEN#E G L, 48 K1 (2 5 unit/mouse ® human chorionic
gonadotropin (HCG, ASKA Pharmaceutical Co., Ltd., Tokyo, Japan) % JEFEPN#
5 U CagrIMLEE 217 o 72, HCG & 5% 1~ v X L[A)E S, 48 IFH#&IZINE
ZEEL, 2 MR AE B L7z, 2 filaliii %z K+ Simplex Optimization Media
(KSOM) T, 37 £ 5%CO02 AT 2 HFEZE L UM TRAESE 7, I
fuz—>F>F 2 —7ZEIL L, 20 pl @ lysis buffer (20 mM Tris-HCI pHS8.0, 5
mM EDTA, 400 mM NaCl, SDS 0.3%, 200 ug/mL Proteinase K) CUif##%. PCR
%1To72, Placl OERET VL OHIL, £ 1L [Placl / v 77 7 b= 7 AD
L) ICRE L HIETIT o, E. BB O MR BT,



5-TGGTCTGGACCCAAACGCTGTCCACA-3 &

5- GGCAGCAGCCATCACATAATCCAGATG-3D 754 ~—t v b5 &
2k, Xk ED Ubalx (211 bp) & Y Yetaik £ Ubaly (189 bp) #HiH
T o ROY A ZZTHRI LIz,

Rafr & i oo B B E
Placl1 XX & B4R~ 7 2 22l S8 T, I5# 12.5 A (E12.5). E14.5. E16.5
TR E2EIL, EEL2HEE LT,

ELA - A AT

RELL TR 2 4%/ T RV LT VT e R CRIEBEE L2k, 50%~100% =% /
N BLOF VLR TEEICHAL, T T 4 all Lz, NT T 4T
v 7137 v b—2A (MICROM HM325, Micro Edge Instrument, Tokyo, Japan)
THum ODEIIZHEY L, AT 4 K/ Z X (Matsunami adhesive silane (MAS)
coated glass slides; MATSUNAMI, Osaka, Japan) (28t L7, X7 7 ¢ VIR
XL B I 100%, 90%., 70%D X ) —)VDOFRIRZBINZ L VT 7 0>
i L. JiikKPE L7=#%. Periodic acid Schiff (PAS) et & 7213 miEiikit
W=, PAS 424 TlX. 1% periodic acid (Nacalai Tesque, Kyoto, Japan) &
. Schiff #3E (Wako, Tokyo, Japan) IZiR{E L., JiiKKEEZ, ~~ hFx U >~
& (Wako, Tokyo, Japan) (2218 L TIEGe A % LT, Yttt DY 11X 70%. 90%.
100% DX ) — LOFRRINB LI OF Lo ThK L, BA., JFRIHEMEE T
LBalTolc, HREMEMALETIL, DA Z T 3%ERR{LKFEARKTHNIEMEDO~ LA F
A —BIEME A IR SHTH 6, 1%BSA (bovine serum albumin) /PBS (22 T 1
RH#HE LT ry X7 L, —kHukE LTH Ki67 Hiik (Cell Signaling
Technology, MA, USA) | & 7213#1 Laminin H1{K (#9393, Sigma Aldrich, Missouri,
USA) #=R—MTICS ¥, PBS T L%, &—Ritko#EHFED 1gG




x93 5 HRP iz Rtk %2 M)GE 7=, HRP o Hicix 38,3’
-diaminobenzidine (DAB) % iz S ¥ THOA I RAIZIE~~ bV VAR
Z Wz,

HERHENT

ETOMITEHME £ BEEFEETR L, REITRIETYH 3 BOMN. Lz ERE
1To 7=, FEHfENTIE student D t BEIZ L V1TV, P<0.05 D EXIIHEENRH D
L7,



FER
H—H1  Placl ZR~ 7 2 D/EHL

Placl 71X, X eaRICFEELTCBY, 3oy 26835, Btk R
VX3 BHDOZXR Y NIFEET H2D, Placl DF 3 =X VN A~ AT v
MEEls & LacZ ViR— X —BI FICBE XM\ D X —TT 4 L T X7 Z—ZHWN
7= (Figure 4A), EAML LI X —F T 4 v IRy X —%h L/ faRl— g T
ESHIZHEAL, G418 LV 7T U T wmxRr A 777 A K (DT) ZHWZRY T
4T BT TER L%, 48l au=—%t" >y 277 7L, PCR 227V —
=Nk, MEMEz AR L7 ESHInE 14 7 a— 215, #0556 7
02— OAENT 21TV, ER Rl E A L7 4 7 u— 20 ES Mildz137-,
ZDH9H 3 /an—rERANWTEF AT RAEZER L, INOHXFATYURE
B6D2F1 MR~ 7 A LA/l &

A ", P
T Placl RIET LV & EFD~ 1 2 3 IEloxP
wild-type allele {’-I] [I] < FRT
T uZRER (XX) 257

(Figure 4B), & 5|22 D-~F  targeting vector -:/—L En2 SA-IRES-lacZ | neo

_— - sP_r?.i | SPr2 i rs_PrS
RRET U A A~ U A mutant allele dEnZ sA-RES-lacz ) neo | |} :
ERM ST, MEOER~ T X P P2 1kb

(XY) %7~ (Figure 4B), B Male Female
INL~U AR SEL56, mo XY XY XX XX XX

o N i/ e
RIS T O T o = o s < b

XX X XY) THELILY e
( ) T BTk A Figure 4. Targeted disruption of Placi and insertion of the

= - - LacZ gene.
~ A m m fal § .
Az XX XY &L, & (A) Diagram of the targeting vector construct. Placl ORF was

7= RO LERNED LR replaced with LacZ gene. (B) Genotyping results.

(XX X X7Y) THLNTRER~T 2% XX, XY & L7,

10



B H Placl BER~ v XDEMNT

X-gal Yu4.\2 1 % Placl O3EMRNT
. X=X XY XX XY
VE8 U7z Placl %~ 7 A% LacZ V7N — @ % @ %
B—RRTH ) v I A Y ENTVBDT, A
Placl X™-X Placl XP-X
R~ 2D E W T, X-gal Y0247 -
oo MO EENMzb ol (Xm7) &
E11.5 O TIX. LacZ BEtEfifn 3 Yuta <
AU, BB D juncitonal zone (JZ) & labyrinth
zone (LZ) |22 it & 47z (Figure
5 T D, Placl 3 JZ 2B\ TIE o S SRS TR
SPO #lifil & GlyT #ifid, LZ 2B\ Tixk hm Figure 5. Characterization of Placl gene
. expression by X-gal staining.
K77 AR %Hﬂﬂ@i 7= ﬂi[ﬁl%@ V‘]&;ﬂﬂﬂ@ GC%%IE'@— LacZ positive cells appeared only in
placental carrying the maternally
ARREMENRIBINT-, — T TR ITMNEHZEH | transmitted mutant allele.
Db o iR (XeX) OIEETIE, LacZ BMHMENIZEE A ERE I e o T2
(Figure 5), 2D Z &b, Placl 1 IR T VAR RIICREBLT 5285+ THDH Z
&R TE T2,

Placl 255~ 7 A DL

Plac1 KO ~ U ADIZMEZFHR 5725, XX X XY & XX X XY OKHE T
ST, AR, RITPOERPMED 5 R Tl EFHIE 9.3+ 1.5, n=30
Thole, BIFNLERMRD D RETIX, FEFHS 6.56+2.4,n=20 £720 | 7
BT 2 2L brotc, £, BBEFHIZBT 2 AT OR AR~ L Z
A, RIEMNBEBRMRD LA TIL, XY=3.8+1.3,n=30, X X=5.5+ 1.7 L L HT
LV ERE ORI D 2 SR Do 7o, B9 B R R0 % 22/ Tk, XY=2.9
+ 1.4, XX=2.4+ 1.3, XmY=0.3 + 0.6, n=20, Xm X=0.9+ 1.2 £ 720, BR<T7 2D

11



HIAERNBD LTz (Figure8) , 2O Z G, fEFT LVINSLRIT D Placl
MR AEIZEE THDHZ EDBRINT,

12
* Figure 6. Fecundity of Placl mutant mice.
Placl mutant females and males were mated with WT
10 1 [ mice and new born pups were genotyped by PCR (* 2<0.05)
N 8
7 XY
D 6 -
=
= XY
4 4
XXP-
. XX
- XY
0 Xm-X
Female XX XX
Male XY XY
(#of litters)  (30) (19)

12



Placl ZEF~ 7 A DAERBNZ BT % FRIVEARAT

Plac1 KO ~ U ADFRERENEE DR 2 FET 2720, FTRITBLORT
MOERNMeD LR THELONEIEROKZ ¢ o

‘ ‘ E)Taosftocysts)

TR, RN EENMrb A RE TlX. XX XY XX XY (98)
Xr"X=58, XY=56. Bt 5 5 )NMrio 5 2B T

_ - (114)

1%, XX=34, XY=31, Xm X=98, XmY=97 & | X XYL X | x

THNHLIFIEFPHEHINLD I CTWERZ G-

XX xy| xx [xnx| xy [y |azo
(Figure 7), ¥£7-. £ 5 WEOIZREF-/) 72

24
BEIIRoNRhoToT=d . Placi 0i%5ﬁﬁﬁ@ Figure 7. The proportion of Placl
FAITHERETIIRNWZ LRSS,

Placl ZE 5~ 7 2 D ¥ & ik o BRI

25 50 75 100 %

ratio.

mutant embryos at blastocyst stage.
The blastocysts were genotyped and
sexed by PCR. The mutant embryos
were obtained at expected Mendelian

WIZFE R ORI R ORI B T 2R 2 LTz, TR EREERRE
&% E12.5, E14.5, E16.5 THIE L7=, BEFNOLEE Nz T-BF Xm7) (21X

E12.5 & E14.5 TIIBAEM L 2R RO h-72 (E12.5: WT; 83 £ 12 mg; n=14,
Xm7; 70 + 23 mg; n=12, E14.5: WT; 267 = 42 mg; n=16, Xm; 246 = 38 mg; n=20)
(Figure 8A), L7 L, E16.5 12725 L 2B~ U ZDIBFE &N LTz (WT; 770

A

(mg)
900

800 +
700 A
600 -
500 +
400 -
300 +
200 -
100

Fetal body weight

Ewild-type
1M Placl mutant *

0
E12.5 E14.5 E16.5

B

(mg)
300

250 o

200 -

150 4

100 +

50

Placental weight

Ewild-type

7 EWPlacl mutant

—

E12.5 E14.5 E16.5

Figure 8. The weight of PlacI mutant fetus and placenta during

E12.5 through E16.5.

(A) Fetal weight of Placi X™ mice was decreased at E16.5. (* P<0.05)
(B) Placental weight of PlacI X™ mice was increased by E14.5

through E16.5. (*** P<0.001)

13

+ 52mg; n=16, Xm7;
670 £ 119 mg; n=12)
(Figure 8A), E12.5

O oA H A LB A L
Xm™ TR S )
STz (E12.5: WT 70
+ 23 mg; n=14, Xm~ 83
+ 37 mg; n=12) . E14.5,
E16.5 O Xm |3 aiEiE



AR L, EESR 2 M4 EBEECHML Tz (E14.50 WT; 104 + 18 mg; n=16,
Xm75 190 + 33mg; n=20, E16.5: WT; 86 + 21 mg; n=16, Xm; 203 + 55 mg; n=12)

(Figure 8B).

Placl 785~ 7 A JERE ORI P 2RI MEAT

PAS (Periodic acid Schiff) % wild-type Placl X™X Placl XPX
12 L0 X AR O T o
WIfENT 24T > 72, MO JZ 1238
7% SpT & GlyTHifieix 7V 22—
oLl EATNDTZH, PAS
ez X0t L 22 2 (1], E18.5
O X fpgE T, BARIZ AR
ARIBIZRL CTd v (JZ 23 LZ ~Ka A
LTWbagn Ao, 72, LZ

@%ﬂ%ﬂ% ﬁ)éﬁgﬁ/\j e *EV 725 TN At E13.5, Placl X™ placenta showed hyperplasia,
FRELTR - - Z

expanded the junctional zone, and dilation of

(F ) maternal blood sinus in the labyrinth zone. Placi Xr~
Figure 9), placenta was normally formed.

JRAEIETRL & 72 DIRA & LT, RE S/ & TWb 2 enBZx bl
O, MAEIE~ — 0 — T 5 Ki6T Ok Eaz1T o7z, Xo il Tid, B4
BNZ R JZ C Ki6T B MiAE 3 B I8N L T2 (Figure 10A) . FRE DK EHE
EOMEMEZRELIZE 24, BHAHROBEEE L LZ O IEEAR & I~ THEITR
IR To s | JZ DIBFEIZHEHE LTz (Figure 10B), 26D Z & 026 | Placl
EH~ T 2 TIXJZIZHB0T DM EIC L 0 RN AE U L E 2 6,

e D LZ 1T RHE & R r D RB LI ZATV, TRfFDOFH B ICEHEREREZH > T
% (Figure 11A), = Z CXn il D LZ IZBIT DR FIZOW TN T 5729,
18 N BN D BRI 2 R AT L5 2 R HB N TN D T I = DM

Meget 2 i L, BBYETHAUTME . B THIVUTRARME & U, B4R & Xm

Junctional zone

Labyrinth zone

14



WT Xm=X 20 -
o o = *
=15 4
= 5 Dec
c
]
g [ I
810 4 | Dec *%
3 37 Dec
2 JzZ Jz
o
8%
o
< Lz LZ LZ
; ¥ T ; 0
Fhailim OGNS SRS & 3 LS o AR, WT Xm=X XP-X

Figure 10. Cell proliferation ability in PlacI mutant placenta.

(A) Ki67 staining of placenta (DAB staining). Whereas the cells of junctional zone of WT
placenta were not stained by Ki67 antibody, almost all cells in the junctional zone of Placl X™~
placenta had Ki67 positive cells. Bars = 1 mm, 200um, and 50um, from the left, center, and right,
respectively. (B) Morphometric analysis of placenta. The area of junctional zone significantly
increased in X™ mutant placenta at E13.5 (n=3 per group. *£<0.05, ** P<0.01). The mutant
placentas were compared with WT placentas, respectively.

JRHED EH 5 TH T I = PP S, IR HORO ML E G IOR 724 TN 23 Xm™
Fs CIERHAR 23 JiEAL T A IfLiF - (maternal blood sinus: MBS) 23 & IZHLEE L
TW/z (Figure 11B), MBS OIEZHIE L7 & 2 A, BARNZ AT Xm 542 Tl
B ICIEIR L TWD Z &b ho7 (Figure 110), F72, K FNOLERNMED -

7= Xe fRE Tl
VD Placl KA RHA MRS EIC H

A

Mouse placenta

Fetal trophoblast cell

Fetal endothelial cell

Y
Maternal blood sinus (MBS)

T
Fetal blood vessel

C

w
o

N
(4]
"

N
o
"

Width of sinus (um)
S o

15

* %k

WT Xm=X XP-X

fafRiEIZa> MBS ORI R 6 ikinotcZ &b, BT LV
BB MTTZ RN E R oT,

Figure 11. Histological
analysis of labyrinth zone
in Placl mutant placenta.
(A) Structure of labyrinth
zone in mouse placenta.
(B) Laminin staining of
placenta (DAB staining).
Whereas fetal capillaries
in the labyrinth zone were
observed, adjacent
maternal blood sinuses
were dilated in Placl

Xm~ placenta (E13.5). (C)
Width of maternal blood
sinus in the labyrinth
zone (n = 180 from three
placenta per group.

*¥% P<0,001). The mutant
placentas were compared
with WT placentas,
respectively.




Cit

LU TFUANARY Z—% AW IR R IB R 8 NI LD Placl DHEREFEAT

RN DB OMREfT 232 ET, /v 270k (KO) ~7A%E
WL, Z2ORBENT 23252 LIFAEHTHL, LL KO~ U RAIREDHRE
THRFOBEFHRIBSETLE I o, REBBBFREERECHKEELTH -
e, IRRRICKT 2B A IEREICEHB T E 2y, FEERIZ, p38a KO w7 A DIk
PEBSE O BRI RO 25 & STz as[10], R0 BEICRERT 5 2 &
PRINTHHH D11, £z, ZHETHERE L2 KO~ 7 A3 100 Rt
EREEINTEY, ZOFRKERBIHEEO L OIRRT 200, RN EBIZL D
HONTFEL AL TR,

Z 2T, IBRICERIE LTz Placl OREREMENT 24T © 72012, IR RN 285 75
A ERHT 2L e Lic, BloFEAMNI Z2—L LT, K<HHESATVD
LUFUA LA (V) X7 Z—[121iZ, V haUA VAR Z—D—FTHY | &
GeL7oMf D7 ) MTHAIAEND Z & TREMINICER T2 RBBLTE 5, £io,
murine leukemia virus (MLV) 72 EOMHIHCHRIL b a U A )V AHKD T X —
LV-EGFP (lentiviral vector expressing EGFP) (C R BASNI AT A

(= }—{ per GRS EFR | wrre—] R | i &2 e oz LI13],

human immunodeficiency virus

o-cell LV vector
-cell stage infection

cultivation type 1 (HIV) [ZfF b LV
@ — 0 - Q_.a B LICLEERY 2 — DB
Sosonys R b2 LT R R

@ —_— @. —_ @—» (-o\“ﬁ;% ﬁ‘ﬂ‘ﬁgkiﬁé[léﬂo 72, LV

— =L [T -
Figure 12. Diagram for the LV transduction of 7SR VAN 2
pre-implantation embryos. el #] (2-cell) FP /\% AT %

Whereas embryo developed after transduction at the 2-cell

stage expressed EGFPin fetus and placenta, transduction - Sl — . .
of blastocyst stage shows in placenta-specific expression. il (e LN é‘jJ ¢E ShF7 AT
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= I~ ARERITX 5[12] (Figure 12), fiITTiX. 2-cell I B RAENEA
TERE IR (R R) ~LV X7 X —Z8 A5 Z & T, SMUlD TE IZDHER
FAEASIL, fERE LRI E L RFE ST, R RA R FEART]
REL o7z 2 L3 Sh7z[15]  (Figure 12), EFIXZOEMZFIHAT 52 L1
T 0. IBREBEREBERBEARAREZR LT Placl BER~ T AD L A% 2 —FEr %2 %
E1LT,

& AT, IR AR 7 v — L Edfrid. Aiass bEEDO/ER 2 fHElZ 3 5 ME
—OAEIE TN TH D05, 7 v— 2 EFOERD=RIImRD TRV (16, ZhET
7 a— UPERITR & DRk A TR B IS~ 7 R B DTN ST E 7228, b ERLAY
AL LT, RREERPBEINDT], 7 v — oMM TR E L
T, JZEOWRIZE D LZE~DOKAS, LZJEORRERRTE P BEISN, ThbD
KL ATE TRER U7z Placl 25~ 7 A Diplk & IREITRI7-RBM 2 7197[17],
7o — U RREEDSEIGRL L 72 D A B = R NIRRT D200 EIC X PRl
B ABEEFRBLORFOM8], A7 v MEEFORBEENFEKO—272 &
S TnA[19], BIEOER~ T AOFEI G, Placl & BBEEIE RO FINE:
FDO—D2THLHZ ENTRINDLN, —FHT, 7 —IEEICEBWT Plac mRNA
ORI B WA STV D [4], FEFIL, BERICEW T Placl EFICHEBLL TH
Mo 2 & o3 AlREMED & D & B 2 LV X7 2 — & FIW CHF AT IG#RIC Placl
AL, RBBEMTS 228 & Lic, ZHICE Y Placl B aH OIS
OB G 2 DA TE 5 & & 2T,
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EBR51E

LYy FUANRA (ANV) RTZ—DFHH

RE 4 % 2 V7= Reverse Transcriptional PCR (RT-PCR) (2 L Y .~ 7 A Placl
@ cDNA =4k L7z, 77 A ~—I% Placl coding sequence ® 5 KilZ Xbal -1
NaEftmL7=d o (5-ATCTAGAGCCGCCATGAACCTTCGCAAGTTCCTGGG-3’)
&L FRIEIZ EcoRI ¥4 hZ2AML7=b D

(5°-AGAATTCTTACATGCTCTTTTGATTGTAGACATAAGGTGG-3’) & U 7=,
Xbal-EcoRI {H{t L7z PlacI cDNA O 5 7' A v b % pIN X7 % —7'F A I RIZH
ANL.CAG 7' 1 E—4% —Hlf#l F T Placl cDNA #3845 75 A3 K (pLV-Placl)
AAER L7, LV X7 Z =8O 72012, 10em 7 1 v ¥ =2lilar 7z MREEO
HEK293T i % 15cm 7« » & =12 113 THE L, 5 RERIH%ICHK 70% = 7 L=
Mo TZIRBET 4 D 7 7 R X K (pLV-Placl 22.5 ng. pMDL 14.6 pug. pRev
5.6ug. pVSVG 7.9ug) % FFv A7 =/ v as Ui, BHICHHZHL, 20
24, 48 BFMRICHEE LIEA2RIR LT, ELEZ2 045 um D7 4 VX —TAHE L
Toth, ELOBEIC LV IR L7 (SW-28 T 19,400 rpm., 2 i), LB % 3mL
HBSS (Zi%# L 72, 1lmL @ 20% A 7 m— ZA{KICHE L Tl O &2{T - 72 (SW-55
T 21,000 rpm, 2 ), U A VR DERAMIRENEEE FIERE) D 1000 [5RHE S
N5 Loz, tkEiA HBSS TR\ L7z, LV X7 X —O—#% H\ T p24 ELISA
&> kb (Viro Quest, Osaka, Japan) (21 VY p24 EZWME L, LV X7 X —DiEHE
2 HE LT,

LV X7 2 —IZ X % e rs Ay 2B s -8 A

TR AR BIRFEALITOIY Y, T~ U AW A B AR~ & A6t
DRI, Plac1 XX & WA~ 7 A DAZR HEIR LT, RO RS
#EJE (trophectoderm; TE) (2L F U ANV AZ Y SW 572010, MR 2 B
% A 1— R (Sigma Aldrich, Missouri, USA) ® 912 30~60 M REIFIE S, &
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i 2 VR L7212 KSOM ~F L7z, @B 7o gl X 4 37> LV X7 ¥
— %57 KSOM 4 uL. (1 X 103 ng p24/mL) O T 4 BEfiis&E L7-, LV X7 ¥
—Z A UL, 20 fE9° > E2.5 D4R ICR ~ 7 A~BHi L 7=,

& RT-PCR fi#tfr

~ U AMEHE (E16.5) @ RNA Zfhi L, ##55 % »  PrimeScript RT Reagent
Kit (Takara-Bio) (2 LY b —# /L ¢cDNA &% L7z, &% 7 vid, SYBR Premix
Ex Taq II RR820S (Takara-Bio) & iZ&4& L. Thermal Cycler Dice TP800

(Takara-Bio) # MWW CEE RT-PCR It L7z, WEME=Z hr—1 & LT

beta-actin (b-actin) DFEBLEND | £ > TNV D Placl 3B &% FEHE{L L C Placl
mRNA O E B %17 > 72, Placl cDNA 23082577 A ~—I%
5-GCGTTACCGAATGTGGCATC-3’ & 5-CAGCTGCAGTTGGGTTGTTC-3 D&
v & MW, b-actin cDNA ZHg3 577 A ~—IZ
5-AAGTGTGACGTTGACATCCG-3 & 5-GATCCACATCTGCTGGAAGG-3* Ot
v b EHAWT,

ot & e oo w B E
LV R 2 — 728 N LT W 2 244010 ICR ~ 7 A~ L7, E16.5 THgH
L. lefréhaiatrit L, EEZ2HE LT,

FHAR P RS2 R iR AT
A & [/ U HETITo 72,
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fER
B VX7 H—|2X D Placl BR~ T 2D L A F 2 —EBR
LV XY Z—%2iE N LT Placl B~ v ZDFKHA

egg collection
99 LV-Plac1l transplantation

Placl B~ 7 ZADEEIEEREDOFR Figure 18. Transgenic complementation of Placl
mutant mice by lentiviral vector -mediated

HIAIN . BRI W T Placl #/RE L placenta-specific PlacI gene transduction.

Plac1 XX and X™Y blastocysts were collected from

72 CICERT A0 EREET A0, Placl X"X mothers. Zona pellucida-free blastocysts

were transduced with a lentiviral vector expressing

me%ﬁ»@— % Hﬁ;ﬁ%;ﬁ;/ﬁéé@ \Z Placl 78%\[% Placl and transplanted into pseudo-pregnant mice.

BEED LV AFx a2 —EBzikAl, CAG 7'uEt—# —iilifl F T Placi cDNA %%
BTV FUANARY Z— (INV-Placl) #f\ e, Placl ERPFTT M Hia0
% ASBELCHF DAV IS . LV-Placl %38 AN LT, AR~ 7 A L, &
A% figHr L7- (Figure 138), 3 LV-Placl %E N L7 D Placl mRNA &% &
BERT-PCRICEVHELZEZ A, 2 hu—L b LT LV-EGFP %8 A\ LT-8/E
OIS T S ERREEM L7- 2 &2 R CT& 72 (Figure 14), &IZ Xm fi5 {1

*
f * % % !

* (# of pups)

e — | |
4 e
z Control
S XX (35)
g ° (LV-Egfp)
Ly
3
aca 3
S
2 LV-Placl XX XY (109)
g 1
a4 o1

LV-EGFP  LV-Placl LV-EGFP LV-Placl | |

wild-type XM-X & Xm-Y 0 25 50 75 100%
Figure 14. Relative amounts of PlacI mRNA in Figure 15. The proportion of Placl

LV vector transduced placenta.

The expression level of the Placl transgene was
approximately five times more than Placl mutant blastocysts with a
endogenous gene. The LV-Placi transduced WT LV-Plac1, the proportion was improved
and mutant, and LV- EGFP transduced mutant compared to that of the control LV- EGFP,
were compared with LV- EGFP transduced WT,
respectively. (* P<0.05, *** P<0.001) 20

mutant pups after LV- Plac1 transduction.
When we transduced the maternally




DHAEREFRTL 2 A LV-EGFP %8 A\ L1254 TlE 22.9% Th > 72 DIZH L,
LV-Placl %38 AN U7=5A801% 40.4% & /AR S E L 7= (Figure 15),

WIZE16.5 DIRFORELZJE LI E Z A, 2 ha—/LThHilE O X Jiff
IZ 649 £ 128 mg, n=19 TH > 7= LV-Placl %#E A L 75513 740 £ 88 mg, n=21
EHEEICHEIML, BrRENUE SN (Figure 16A), — 5T, BROEEIT
JEIZ X~ 52728 202 + 55 mg, n=12 &R ORBIA 2R3 D%t U, LV-Placl %
A L72GA1E 276 £ 74 mg, n=15 & S LIZAERK L 72> 7= (Figure 16B),

A(;) Fetal bOd{ weight B(g) Placentai l/velght Figure 16. The placental and fetal body
0.85 - 04 weight of LV vector transduced Placl X~
0. - 0.35 mutant mice at E16.5.
075 03 (A) The fetuses developed from LV-Placl
07 4 025 1 transduced mutant blastocysts were
065 1 021 larger than that of the LV- EGFP control.
06 - 0:? (B) The LV-PlacI transduced mutant
055 4 0_(;5 ] placenta remained to be hyperplasia
o= 0 (* P<0.05, ** P<0.01).
LV-EGFP LV-Placl LV-EGFP LV-Placl
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LV 7 2 — %8 N\ Uiz Placl 785~ 7 A e O AR BL 7 0O fFAT
PAS el K 0 MR BRI 21T o 7o & 2 A, LV-Placl %38 A L= Xofif
W TIX JZ OREEEOELNABIE SN, LZ 1251 5 maternal blood sinus @
HEE X B AT IE R & RO E S Bl S, BHEEIMICH - 72 (Figure 17A),
7= OREEMREEIZR Y, LZ OBELZFECBIE Lz E 2 A, IRfrhk
DMEREEDRTZAL TN D Z LR TE, MBS ORERILES Ronkh ol
(Figure 17A), 72, MBS OlEZHIE L7 & Z A, LV-EGFP %85 A L7- X» fif
HEIZI | LV-Placl %8 A L7 bOTIHEARL 720 . BERILENEE L2

EnbinroTz (Figure 17B),

A

LV-EGFP

LV-Placl| g

o

* %k k mutant placenta.

40 - f \ (A) PAS staining and laminin immunostaining of LV

transduced placenta at E16.5. Hyperplastic junctional

30 1 zone that encroached into the labyrinth zone was

observed. The laminin immunostaining shows that

20 - dilation of MBS was improved in LV-PlacI transduced

Xm™ mutant placenta. Bars = 1 mm, 200 um, 50 pm, and

10 - 50 um, respectively from the left.

(B) Width of MBS in the labyrinth zone of E16.5 LV-PlacI

0 - transduced X™ mutant placenta (n = 180 from three
LV-EGFP  LV-Placl placenta per group. *** P<0.001). Dilation of MBS were

XM= mutant restored in LV-Placl transduced X™ mutant placenta.

Width of sinus (um)
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B H LV-Placl B A X DI~ D2

LV XY Z—%38 N\ | j= B AR~ & 2RO R BUR T

E AT AT L Y (IBIEAR & 7R DB 1 — v~ T ARARIZ BT Placl
mRNA OEFIRINHE SN TV DE2[4], TORINERITIAS NS TR
W, I T, Placl & MEFREINTEAN LB AR~ 7 2 ORBIBIFENT 21T > 72,
MFOREZRIE LA, av ha— b IV-Placl ZEANLT-HDTRE /R
ZIIA bbb o (LV-EGFP &

A Fetal body weight B Placental weight
AME A 770 £ 51.9 mg n=16, os- ote
LV-Placl BAE{A; 732 £ 65 mg; 7] ]
n=24) (Figure 18A), —H5T. = o oon
VR T IN-Placl % o] 004 |
)\ I/ f: Bé? 2 E % ;i E'E\ % L: iEE'é le] I—/ o LV-EGFP LV-Plac1 o LV-EGFP LV-Plac1
wild-type wild-type

- - L] ; 85.6 +
e (LV-EGFP S AME: 85.6 + 21 Figure 18. The fetal and placental weight of LV- Plac1

R a e . transduced WT embryos at E16.5.
mg; n=16, LV-Placl HAERS 129 (A) Fetal body weight was no significant difference

.o . between the two groups. (B) LV-PlacI treated placentas
+21.5 me: n_24) (Fl ure 18B) © were larger than LV- EGFPtreated group (*** P<0.001).

LV Xy Z— %8 N\ U B AR~ & Z i o s B BT

PAS YetaZ L U MR B2 24T > 7o & 2 A, LV-Placl Z 8 A L7 B
R T, EE O Xl TR LN K 9 2 JZ OfFEORLN, LZ (2815
maternal blood sinus O 2 YL5RIT R b7/ - 72 (Figure 19A), MO )=
HEOmBZRE LI e ZA, BHRBROBERILa > b e —/L & BTN T2D,
JZ & LZ WEEICREL go Tz (Figure 19B), ZDOZ &hb, RRIZHT 5
Placl OBFIFIIL, BRENBEICKRERDLB, BBES n—r~ T 2D
R° Placl R TRONTEERKILZ RS RN LD T,
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LV-EGFP

LV-Placl

B

25 Figure 19. Histological analysis by PAS staining
& I;I and laminin immunostaining of LV-Placl
E 20 transduced WT placentas at E16.5.
— ] [ (A) Although LV-Placl transduced placenta was
s larger than control, there was no apparent
% abnormality in the junctional and labyrinth
8 15 4 .:" Dec zone. Bars =1 mm, 200 um, 50 um, and 50 pm,
a I “Nn.s. respectively from the left.
Tg Dec (B) Morphometric analysis of placenta. The area
2 10 - " JZ of junctional and labyrinth zone significantly
S * increased in LV-Placl transduced WT placentas
@ — at £16.5 (n=3 per group, * £<0.05).
5 -
< LZ * LZ

LV-EGFP LV-Placl
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Fom B

TeAEIE AU 351 B Placl DGR

In situ hybridization (ISH) (2L Y Placiix, WEO JZB IO LZDO huakR7
T A MR CRET D 2 RS STV BI[T], AFFETIX, Placl KR~ v A\
oA INTWD LacZ Vik—F —&aFEFM LT, X-gal etazfto72 &
ZAHPERD ISH KR & —E LTz, £7z. Placl DERNPR TN DAL > T jp#ET
X, LacZ MR Z & A B SN o722 LD Placl (3R 5 07T Vvl
RORBLZRTEEF THDH I DR TE I,

Placl ERN T Binb oz (Xm7) <~ v 2%, BEBEREZ &=L, BFE
BARERBAGNZ, Xo ol T, JZ MLk L TEBY ., Kie7T BtED Frk7 T X

NI ASBRZE (SN L TNz, 2O Z &b, Placl [ZAEBMIC b7 2 Ml
R D HEHE A I DH8RE & FFO Z L VR S Tc, PLACLIZZP3 RAA &AL
THY, MK LICRET 22NN TND, — IR ZP ALV E2RO4
VXTI, AN LT ZP X N B EEG LT 4 T A v MROFEIEE AL
THZERMESINTWD, &6, ALK ZP ¥ /X7 EIL transforming
growth factor (TGF-beta) Lt % —%38ik L[8]. MilathsE, /b, =Rl D
a2y 7T MRZEICED > T o 2 L bbb T D, PLACL Z /37 BMiG
BIZBNWTT 4 7 A MEEZEKT 2 Z LIIRERES LT RNb DD, 5%
(L. PLAC1 EAHEAEM T2 2 "7 EHOFRER, TGF-beta L7 X =& Loy
T IMeiEE OO i LT 2 & T, haAkR7 7 X Mz 2l fiaiE
FEDA TN = AL EVEDLZENTEDLEBZ 2 BN,

LZ \Z¥1F % MBS Tl syncytiotrophoblast I, IT (SynT I, II) #if@d & sinusoidal
trophoblast giant (sTG) H#ildD =>DOHilas g 2 Ak LT, RHARM & g im o fH
TRBAZMAIT D (Figure 2), Placl Xo 5T, M1 HR O M AE HEE I IAF1E L
TWEd, BiET 2 MBS W EICIER LT, $£72, Placl Xo B {7 OFEE &I L
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TWeZ &M b, Placl KT MBS & 00 U7o a8 20 Ml B %2 T 2 L 3R
Sz, MBS 4Rk L T % SynT I, IT Mg O EiZ13 Syneytin A, B # > /X7
HNRTE L, SynT fifafF L& 2475 2 & TIER 72 MBS #IB T 5 2 & 2350
5TV B [20], ATREMED —> & LT, Placl X JiG#s TR EIZHL3E L7~ MBS T,
SynT HIflZ W\ CEEREREZ R OKR F ORBCFRE NS — U BEETH L Z &
WEZRBIND, £72. PLAC1 Z /X7 B30 S CIIAEIZRET 2 2 & 235
HNTWA=0[3], MBS 2B} hak7 7 2 MO ET PLACL 234 /%
JEMOMEEHZ/T LT, EF7e MBS EKRICBE G L TWAZ LB X HND,
S1%21% Placl Xm Jip#g T SynT I, IL i< sTG Mifia 2 5\ TEHE 2R 2 RO 8 s
T ORBUENT 2B L T, TNENEFIZTHE LT E0E27HE L, MBS (Z81F5
Placl DEENZOWTHIT L TWS RERBHHTEAH 9,

Ja—r~y 2O Placl OEIHY

LV X7 % =2 XV Placl R~ 7 A DR R Placl 8 ANT 2% Z & T,
MBI R B A RORBINYEE S NTZ, L L, IBREZR ORIV
BT JZEOERFIIRE L EE Thote, 220 X B CRONT LZED
MBS DR RPLRITSEE LTzTe, B ~DOREMG 2T O RN EE L& &
Zbhd (Figure 20), ZDZ &6, BEEIEAK L 25 Z L1210 TRIFOFEFIC
A B 2 50T TR Z ER Sz,

LV-Placl %38 AN LTz Xo B OB FERE T, S HICKREL 2o Bl E L
T, £bZ b Placl OMPIRIAPBBEHEE 2L LTLE Y IR EZ O
Too T2, 7 0 — U IRBEICE VT PlacI mRNA OBREIFENHE STV z720([4],
LV-Placl %8N LTz ARIRREORBR AR LI L 25, BERER & 7257
. 7 a— U fEHER Placl Xm 5 CR.ONTZ JZ E OB KRS, LZ B OB IX
NS Ipo Tz (Figure 20), AW THWE LV X7 Z—X CAG 7' v &— 4% —il
BT CEBETFEALTWD, D7, IV-Placl ZFHAN LT EREED JZ &
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LZ 8HE8R L7z 2 &1, WIENE Placl ORBLESCRIELZHBLTE TWRWNWI &IC X
HEIRHIDIRO RN D D, £DO—FH T, FETRE[ELT, Jr—r~vU X
DIGE TR D F BT, BEHE Y O Placl WRIFEH 1 TIXAATE 202 L3
RN,

Bolt, 4 (5RO R~ DB %59 2R 2RI A LT B4R 4 (5RIE & A
7 a—r D25 R E FIOVTZBHE S X T~ U A DEIZAT o T b IR A 23 14
L2 ERHE sz[21), FWioAas by, BAR 2 SRR L B2
H—r D 4 fERR A W ER T EF R RESER S z21], 202 &b,
BB I R I TSR DR 7038 > TV B TREME SR R S Te, B9 5 &
I BYNIMEFERICHBLT 285 1 & B 2 DTz Placl 3. BT ORE~
IR BT 5 2 L S TW B [22], ARSI & Placl OFBL% A
5 RERAITH Z & T, JRIFHED Placl OFSEEMICIAD Z LN TEHTHAH I,

LLED Z & 235  PLACL IZIEH 72 A RO EEE Ok & LZ Bk & i kY]
ThU ., MBFHko PLAC1T b IRBIEICEE CTh 5 rlaetEd R~ S 7z (Figure
20),

WT

Junctional zone
Labyrinth

\---------_’

WT KO KO

Figure 20. Summary of placental dysplasia found in Placl mutant mice
Lentiviral vector mediated complementation restores placental function in PlacI mutant mice, but
placental hyperplasia remains, implicating the importance of feto-placental Placl gene expression.
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I. Placl RE~D ZADORBRITEIEK L 20 SBFORERENRONIZZ &b,
Placl 1Z1E7 72 MR & P ORBIZEETH D,

II. Placl RE~ T ADIRRIZB W T, JZ O¥RIC X AEMEEOENE ., JZ 128
7 % maternal blood sinus OHLIENGRD -2 LD, Placl 1X JZ 2817
5 HMpaEEFEME OfAE & LZ (2380 5 1B 2 R MIRE R B 532 Z & 3R
iz,

OL. Lo F A VA (IV) X7 X —%5 Uiz Placl KB~ 7 A DOIRBHRA L A ¥
= — R TIE, RREE RO REAIEEE T, JZ OEHEIEOEN S IERICRE
Slehotz, —J5. BAERIEE~ Placl % & FEA LIZEA T BB
LR oTen, Placl REME TR ONTRBIRI R oTz, 2O 06
Placl X~ v ZAD R E 72 2K IE, BBAFARIT Placl OFEH % K8
L7zcZ itk dbniZeEZ 260, BIFHRD Placl DFBL G L
LTWd Rtttz LT,

28



CER T T

ARWFRRZATOIWCH Y, THRE, JHHES & o 7o, RIRRZFAERITTEET 2
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