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Abstract: HLA-G, one of the HLA class Ib genes, shows limited expression in
placental trophoblasts, notably those at the maternal-fetal border, and is thought to be
involved in protecting the baby from maternal immune rejection. Using HLA-G mono-
clonal antibody 87 G in histochemical staining, we have investigated HLA-G expression in
first, second and third trimester placenta from a normal pregnancy, and in third trimester
placenta from preeclampsia. These studies showed that HLA-G was expressed only on
extravillous trophoblast cells (EXT) at all stages of pregnancy in normal or preeclamptic
placentas. However, a subset of EXT's that showed a complete lack of expression of HLA
-G in normal placenta was found. These EXTs expressed cytokeratin only on the cell
membrane and in cytoplasm not stained with eosin, whereas EXTs expressing HLA-G
showed cytokeratin expression on the whole cell including the cytoplasm stained with eosin.
In preeclamsia placentas, populations of EXT's lacking HLA-G expression were also found.
Interestingly, their characteristics on staining anti-cytokeratin and eosin were similar to
EXTs lacking HLA-G expression in normal placenta. Therefore, no significant differences
in HLA-G expression were found between normal and preeclamptic placentas. EXT is
classified to the intermediate differentiation stage from cytotrophoblast (CT) to
syncytiotrophoblast (ST) and EXTs can be found at various stages of differentiation at any
stage of placental development. It appears then that EXT differentiation may influence the
expression of HLA-G. The existence of EXTs lacking HLA-G expression in normal
placenta suggests that other molecules, independent of HLA-G, may function to keep a
fetus from an undesirable maternal immune response.

(REFE. J. Nara Med. Ass. 51, 332~342, 2000)
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530DEELZLRTERS, TOREELRIDLLT,
BEOESATH 5 REXEFEMR LB T 5 HLA T
FEoREERDTOATE . Fff, B HLA-C A
BLRETHEVIFHEID B, SHE Lo
HLA class Ia % X Ut class I HRDOFEBEIIZED BT
Wi\, Lichis €, THIRIIEBC ERZ# IR T,
RGP EBZ IR WEHB2BhB. Ll
HEMIA 4 < HLA class Ia #&E L T\ iithid,
SEINKMilE»boEErfhsZ X TERVX
TTHD. ThCbhrbbT, HEARIITSEVD
Z &3, Zo NK fifaoGEEE 2 IE3 257 03%E
B EET SO TRRVHEHERNIShTEE

1990 451c A D 12 UC, Ellis et al. @ & Kovats et
al? Lk ) ZoRBROERTH B REFRMICEH L < 3
R&hi-class] 5F, HLA-G BZRBE L TW5B E W53
ERtEhi.

Geraghty b0 7 Vv — 71z X b 3FEOIEH I class I
(class ID)BIEFAFER EN129, HLA-G 13+ D&
BFDO—2TH%5. HLA-G DFEH & L TORE, FT
TiAZ 7 —=*0 [RIEKRYY L b B L TW5E
D|ED D 5N, FIHBEREEMECERIh T
A1 Zh b class [b OBHIILEIMENRZELLZ L\
ZETHBHO, e D HLA-G X NK receptor ©
Immunoglobulin - like transcript ILT 2 % X ¢
ILT 4'®, %%\ i killer cell immunoglobulin-like
receptor 2DL 419 L fEA L T NK BEFERELIH T 5
ERBLME . Thbb, SEMNFEFES L
Wiz, BEAETHIfICSEEC & B S hEE L, Lad NK
BEEENHBEELY S 5> T 5 HLA-G 2 BB 08 A
EFHERL T3 EXERERFICEE BB L 7ro T
5LF2bh5. SbIRE, ERERCEETHS &
AN Th2/Thl1HA v a4 v "5 v 2R HLA-G I
IOVEEIND WS Z ERHED ShTwb.

fafgic 135 HLA-G oRFiconTik, Thi T
LR OBED BB LNBD, TN CRHMEERCE B
THRENREEMRC HLA-G 23 < HHL T
WBHEWSBDTH T,

ZD X 51, HLA-G MEfRIERICEE R E % Ric
LTCWBZ ERTT—2BERIho2o558, &b
WZhERMTS L5, EIRFHEESESEORBT I
T, BERICBAL DD HigEI|FEE MO HLA-
G DFEBMET, HEL TS L dHES2 HReXh
7z,
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HhBc s 5 HLA-G REICET 5 & b Bk
WNEBETHBLEE2LNS.
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HAERAF#2LHBHAELEFL, 1v7x—2aF
2 VeV /L IIEIRGIEAER (5 ~11 38)10 4, &
iR (12~27 38) 3 6, 23t (28 ~40 38) 5 Bk X O°
IERFREAEITR 10 BI(ZEAE 6 6, BIE4BD RIS EL,
ZORBEEBEY TR L. £HKRE, RE27 )=y 2,
RRAKRFEEERER ABIEHE, SREVIERASER
ABZFHELIVRES AL, BB 5 mmd 289 1
L, OCT compound Hric 38, S, HHKE C, —
135CCRF L .

2. 77wV

a) LIHLA-G =/ 7 m VK87 G

B4R hE T HLA-GE 7 v vHESIG D
EELICRZI LTk b ®), ZoFifkw Av-C, HLA-G n ¥
B ofBRE R T ino T,

ERLAE T CIRBEL T2 0T & TRl
BB L ¥ B, HLA-GH X ' v b+ Bmicrog-
lobulin BETHEA L= v Afila% HLA-B27 + 5
VAT 2= v 7V ARLKREL, TOTYRIVERE
#HfE% myeloma cell line (A ERBZ LI D A
TV F—<%ERL, =/ 7 e vHAPSE L

BREME  ChETRBAORELED T, LRORE
MBI &R THE H 132520, The second International Con-
ference on HLA-G and -E (Paris, July, 2000)%® 235\
T, BAERVEEEOR VI HLA-GHiAE LTEDH
N DOTHSD. I LIEMAERENES X ORI E
U CHAERFSTH 5 (shitani A et al)2MEEM 0K
BRDOWTHBZBERS &L, DASLATWELTO
HLA class 1E %8S 5 60 D cell line i
microcytotoxicity test, 2)1&& A E® HLA class I !
HHERET B 26 O cell line %\ 7z flow cytometry,
3) 6 #® B-lymphoblastoid cell line 3 X O Fhbic
HIA-GEEBEFEZEAL MR %2 H v & flow
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cytometry, 4)% h b @ #il fa % A \ % Immuno-
precipitation ¥ 4 o i X b HLA-G B o
A Bd HLA class IZEAHESMIGLIRWC ERHERL
TWab.

b) Zoflioiiik

WA vy 55v8/18 €/ 7 v vtk CAMS5.2(s-
otype : IgG 2 a, Becton Dickinson, U. S. A)Z#F\C,
FA Py I FVORBRAERR L. ZoffBECs
WTIEREBEMBEORE T Y 1 7 55 v LRI
RIGT5Z EBBEIR TS0, = v 21gG2a
(Pharmingen, U.S. D)% 87G D74V &4 Favtwm
—nELTHWE.

3. SRS

7 VFREZ Y MICTS pum CHEY U FTF RS EA %
FSA4¥—CTRELLDD, 7+ VvT55EEL, B
ErFsA4¥—T7% b v%K*%EH, 0.01 M phosphate-
buffered saline (0.01 M PB) iz 5 5B Liz. £,
3% BSA-PBS €204, FEERIED 7Ry Fv 7%
fTo7ct, —RifkE LT0.2% Tween-0.01M PBS
THRLU 7 87 G0 pg/mD), = v & IgG2al0 xg/ml)
H%\ L CAM5.200.1 pg/mD % 25°C10 4 KK & € .
0.01M PBS T5%4, 3MEMKEELLE, ARMES<LrIF
YE—ERT vy Fv T B0 0.3% H,0,-meth-
anol & 10 SR & €. 0.01 M PBS © 54, 3 Bk
#%, SIMPLE STAIN MAX PO (M) (Nichirei, Japan)
L300 ARG ERT. 0.01M PBS ©54%, 3 EIE&GE,
NG FHX—-€LEDABORBIZI Y, TALDORG
R L.

FEABRA ST, 1 HLA-G fitkoERE%
R T B, BB E LT HLA classI R0 Bl
By v oIFEERMMRAtkD 721.221 #ifA, X OclassI &
FBLL T\ 5 T fife B s A ek Molt-4(ATCC X b
APF)ERBWT FBHERRBE L T721.221 i
(ATCC X W AF)HLA-GEGEFEE AL #= 221-

G % A CRB @Y 3 = 7r o CHESHB L 7. Fig. 1. Monoclonal antibody 87G is specific for HLA
) -G in immunohistochemical staining. 721.

& = 221(a), 721. 221-G (b), Molt4 (c) cells were
stained under conditions described in mate-
1. $i HLA-G Hiiki: Bt ORER rials and methods using monoclonal 87G.

HLA class II Z&HE L T\wB 2 class TIEEBE LT
ftwnwe I h3721.221 408, HLA-G&2 RE T 5
721.221-G g% X O class I #FEH LT\~ 5 Molt 4 ®
3EOMEI 3 55 HLA-G Hi4k 87 G D L& AN
fo& T A, 721.221 B X O'Molt 4 2ix4 K RiGeT,
721.221-G 1233 < FUE L 7= (Fig. 1.
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T, FH, BHoWThoEREEE RS T, ¥
1 b7 77 voRBITE, BE BEEE S, Mgkt
S AR (cytotrophoblast, CT), &fatkaziEiia
(syncytiotrophoblast, ST), # % 4 %% ﬁ il
(extravillous trophoblast, EXT) 7 & D Hwp 5 3ezk
A fE (trophoblast, TBIZHF\WTifi < RE L T\ iz
(Fig. 2~8 ® a). —7F, MEDOREMECHEMEL, B
B HEEMER & TB st oMl ig <
FHENRED LI h o T '
3. EEBBIETS HLA-G 0RE

W, R, BHIOEINERIICALE T % IR TE
5 HLA-G 0 RE & A48, Fig.2~60b
CRLTWS., IHloEEREF KT S HLA-G 1%
EXT eoHFH L THD, ST, CT KIFFEHL Tniah
5tz (Fig. 2b). FMOBHERC B\ ~TiX, BEFRCRA
T35 EXT R\ < FEH L <= (Fig. 3b). i
(Fig. 4b) % X O #(Fig. 5b) e\ T3 HLA-G 13t
BRA~BAT S EXT B L, ST, CT iR LT
Wigh o e, IEIRAIENIC 1T S E B MR A (trophoblastic
cell column, TCC), iRt S MR (cytotrophob-
lastic shell, CTS) ¢ ¥ & h 5 EXT 23% S FFET 5 23,
Fil, B0 EXT Iz EAERD LRIV, LAL,
T = 2R L TWinD, T ThFhieab
e TCC B X O CTS BT HIEEMHIREE T HLA
-G EFEBE LT

HEDX 51, HLA-G 33N TOEERMEZE L T,
FTRCOEXTEFEHLTCWB I3 AR Fbhi. L
L, HHOFERERE» SHEERRCEAL TN
EXT w2, HLA-G o RE#FHMRFT Lz & &
A, —HD EXT B\ Tik5ELI HLA-G DRE /K
%L T\ 7 (Fig. 6b). BH D HLA-GZFEEHL T35
EXT &, Mifageheyr 1y s vaRELTED,
HE#fEis\ T, MiRER=FI v aih
55, 2D HLA-G #RH L TWIWEXT &, 1 + &
5 F VIR O RREH I h, =42 v CHAE
DEEALEPREINTT (T — 2 IR LT TeW) &
SRBREHHEERL T, Tibb, FEBREDIZE
A ED EXT 1%, HLA-G #RILL T\ 55, ZOFHA
R X b HLA-G o RBLICIIABEARD bh, —if,
HLA-GBREHL T WEXT Y FET HZ ERH L
hEinoie.
4. IEIRTREERE I 3T 5 HLA-G 0RE,

HIE 6 4, BIE 4 PlOMEIRFFERBIC S % HLA-
G DEBISWTHRH B R o tedd, Thboficix
KERENED bR - 72D T Fig. 7 % X 0 Fig. 8
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Fig. 2. HLA-G expression in first trimester chorionic

villi. Immunohistochemical staining of first
trimester chorionic villi with anti-cytokeratin
antibody, CAM5.2 (a), 87G (b) and IgG2a (c)
as IgG isotypic control for 87G was performed
as described in materials and methods.
cytotrophoblasts (CTs), syncytiotrophoblasts
(STs) and extravillous trophoblasts (EXTs)
are stained with CAM5.2. Only EXTs are
stained with 87G but not with IgG2a.



Fig. 3. HLA-G expression in first trimester decidua.

Immunohistochemical staining of first trimes-
ter decidua with CAM5.2 (a), 87G (b) and
IgG2a (c) was performed as described in
materials and methods. Extravillous trophob-
lasts invading the decidua are stained with
CAM5.2 and 87G but not with IgG2a (IgG
isotypic control for 87G).

(336) TR B F fb24k

Fig. 4. HLA-G expression in second trimester villi

and decidua. Immunohistochemical staining
of second trimester villi and decidua with
CAM5.2 (a), 87G (b) and IgG2a (c) was
performed as described in materials and
methods. All syncytiotrophoblasts, cytotro-
phoblasts and extravillous trophoblasts
(EXTs) are stained with CAM5.2 strongly.
Only EXTs are stained with 87G but not with
IgG2a (IgG isotypic control for 87G).
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Fig. 5. HLA-G expression in third trimester villi and

decidua. Immunohistochemical staining of
third trimester villi and decidua with CAM5.2
(a), 87G (b) and IgG2a (c) was performed as
described in materials and methods. All
syncytiotrophoblasts, cytotrophoblasts and
extravillous trophobasts (EXTs) are stained
with CAM5.2 strongly. Only EXTs are
stained with 87G but not with IgG2a (as IgG
isotypic control for 87G).

Fig. 6. HLA-G expression in third trimester chorion

laeve. Immunohistochemical staining of third
trimester chorion laeve with CAM5.2(a), 87G
(b) and IgG 2a(c) was performed as described
in materials and methods. Extravillous tro-
phoblasts are stained with CAM 5.2 and 87G.
But a population of EXTs (circled area) are
not stained with 87G. There are some differ-
ences in CAM5.2 staining between HLA-G
positive and negative EXTs. In HLA-G nega-
tive EXTs, only the cell membrane is clearly
stained by CAMS5.2 and the cytoplasm is only
weakly stained with eosin.
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Fig. 7. HLA-G expression in villi and decidua of

preeclamptic placentas. Immunohistochemical
staining of villi and decidua of preeclampsia
with CAM5.2 (a), 87G (b) and IgG2a (c) was
performed as described in materials and
methods. All syncytiotrophoblasts, cytotro-
phoblasts and extravillous trophoblasts
(EXTs) are stained with CAMS5.2. Only
EXTs are stained with 87G. The expression
patterns in preeclamptic placentas did not
show any significant difference from that in
normal placenta.

T fi2%

Fig. 8. HLA-G expression in chorion laeve of pree-

clamptic placentas. Immunohistochemical
staining of chorion laeve of preeclampsia with
CAM5.2 (a), 87G (b) and IgG2a (c) was
performed as described in materials and
methods. Extravillous trophoblasts (EXTs)
are stained with CAM5.2 and 87G. However,
a population of EXTs (circled area) are not
stained with 87G. These EXTs showed mor-
phological characteristics similar to the EXT's
that were not stained with 87G in normal
placentas. the EXTs are not stained with
IgG2a as IgG isotypic control for 87G.
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ik, EEERTEERRIC KT S HLA-G oI &R
Lo, IR R Ic 35\~ C, HLA-G W IEE R R
FEZD ST BLIUOCT ERWTREL TR THEECE
A L7 EXT woxFEH L (Fig. 7b), F0MER, EHE
e & B L CHARE IR TR D b hiah -7, LasL,
BEEFEAT 5 EXT 5 X O FEHEED EXT 0—
iz, HLA-G 0RENRD bi/e\ EXT REE 0K
TFTLTW3%EXT 23@®» bht(Fig. Tb & 8b). Zhb

HLA-G oRBE/ED b ic - EXT X, 1EH OFEH
FEED HLA-G #FE L T\ o\ EXT & MR E L
Lc#ia b 2 EXT Thote. Tibb, Thbidy A

b o F v OREAIEECO LABHBELA DR, =4
VTHBREIRE IRV EWI B YD 5T, IE
A, EIRFPEERE O ME T, HLA-G OFE RS
bhiswEXT AFEEL, oMo ELIL T
o &b, hEERBRIIT S HLA-G ORBEOET
PWRD, ERPHECEEL TR - RE D b,
7272 EXT oipfs, HRBe L D&z X hRhi-IEH e
RIGTH B0, BRETEITHATSS.

% =

JEw Y HLA class I ©o—> HLA-G BEFHAER
Eh, FhHEE TBRERLTWAZ ERRWESh
TESR, TB ks HLA-G ORE BT 558138
ZENRRNEBELSBEEIRTWB2LD, 2/ 7 v vi]
B fEE, HLA-G © mRNA 2#H
THAERER I Y, HLA-G 33 XToD EXT e #H,
LTWwWa EfERSHbRTW5b. £ 1L ¢, HLA-G 1343
iz L BETHROBHELZTT, Lrd NKEE
EHEIHEEOH B Z &b, TOFFHBRETREOR
BRI VREL CNBEBE2LRTEL. Thdz,
IR EERBEICIS VT HLA-GORE L Twis
EXT BRWEEh5B &, Thdh, CORBORRD B
ERTHDHLEELONIDTHS.

LaL, SEH~«2, EERECKTS HLA-G OF
BERMCHARI L2 A, EFTH- Th, HLA-G FE
DRELICEXT OFFETHE LB RWELE. 2L
i, ThETEZLATE HLA-G OBEN BT 5
LFETHIDOTHS. 2D HLA-G OFEBEL Tuig
EXT X ED X 5L CTREOREMBOBEL» LIk
55DTHAHh. ZOMWICH LT, Hald, FEHE
HLA-GHUEOHFAENEETHH 5 ¢ E 2 Tw5. HLA
-G I, RS ETEE O 2ELEET S 08D
RTG53, mEE HLA-G iRy, 0 %
DEENRED I T ewh, F4 (Ishitani, A, et al.
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ERP) B LV Hunt et al***? 07 v — 712X b, A
# HLA-G $UF1L, BEat HLA-G RO REE D
bhlsanoie ST, CTERSWTHREBEhTW5, Tk
%1%, TBIXHLA-G LEUSEHEDOZ L WIEFHM
B class I #F HLA-E 8 X OHLA-F 23 &HE LT\ 5%
TEBHERLTCWE, ZhbOGFOBEIT O WTILE
EEBIh T ews, chbosFodREFRTCL S
ELHEEI NG, AR\, HLA-G ORBE L T
TWEXT OFENR W Ehic & &3, B4 HLA
-G DHRVBRROBECE ST BD TR L, fAISHD
BOGFHEREhhbo TWEZ ERLDLTED,
EHhBMENLETH 5.

—%, EEBRBCR - THPEERECRSTH, —
D EXT imdB\ Tl HLA-G FH L T ish o 78,
EXT B8\ WCHLA-G 2R THb DL Lisw b DR
BHET B, FOEFIVoWATHA 5. EXT I,
CT 76 ST ~O5{bOFERTH Y, Z0EXT £TH
R CHLBFEC B 2 L1375 223K, BLAHVDBVWHD
SIBEED S DINBELTCWDEELLRS. Thbb
OSBRI HLA-G ORBIc KX HES
L2 CWBTRENELRD L. BIRFEERBCR TS
HLA-G #HOMERLZHE LicRLEB\Th, TBD
=—Hh—E LT, A rSFviMfEbhaTins, L
HL, Y1+ r 35V TO TBRERLTCW5 1
», TB 2 {LERFE, %\ ARSI ST 2 03 E
BTHBHEELS. 40, EXT OBRBOE LY A + &
7 F vV ORBRER, =4V CoORBHICKITHEL
LCRbbhier, HEVPERSOTERr . &
B, SMLBEEESELI DI Sh~—2—%HVT,
EXT 05 E% T 5LERD 5. EIRPEEREDOKEE
LIEF L oS R U5 ERE O EXT B\ Tk s
NBERETHAS 5.

Ed & ®

AFRECECTH HLA-GE/ 72 e vHE TG &
W, IEFWERORM, R, SRS X OEREFE
FEDHB IR 1T 5 HLA-G 0 REiw >\ TR/
Bst L. Z0fER, HLA-G 13 F DiFRBERE D& T Dk
BT, ¥LEE, PEECH LT EXT OHT
FEHLL T e

ZhET, EEREBrs TR, HLA-G 33X To
EXT RFEELTCWBHEE2bh T, Lal, E¥K
BB\ T HLA-G OFEBHI ELIKE LI EXT 0
BNRRINT. 2o HLA-G #RB L C\iew EXT
YAy VAR O RRE L, BN =
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TVEHTHD L O WRBERIEE Y b - T, —7,
IESRPFEAEC B \VTh HLA-G 23RBEL LT\ 72\ EXT
DEFEL, o EXT dEERBICS T HLA-G %%
B LT EXT EHRBICELI L 8 x 3 » T
7. EXT & CT 25 ST ~op bbb b, &
TO EXT 2R U HUEREC D B & 3FH 2 #L, WH
HOGNBEED S DNEELTWB EE L bhi. Tk
bbb, TOGVEEOEV HLA-G 0REicEEsr L
ZTW5B LRI N,

E Fa

AR LBEDHID, R CRE IR E L
W2 ) = v 7 RIGTERSA, ABAKSE MR ARE
HEORHBESE, BHINE AL, ALER AR
HEOR/ B, WYET AR LET. E
T SRERT RO Z 1R - - RS S T B RS
BB LE T, (RBFRE—5, AR TR
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