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Fig. 1. Morphological changes in undifferentiated and differ-
entiating EB3, TS7 and XEN26 cells.
(A) Feeder-free mouse ES cell line, EB3. Broken-lined
area indicates a representative aggregated cell colony
resembling undifferentiated ES cell colonies. (B)
Mouse TS cell line, TS7 cells. Arrowhead indicates a
representative trophoblast giant cell. (C) Mouse XEN
cell line, XEN26 cells. Arrowhead indicates a repre-
sentative vacuolated cell.
Representative morphologies are after cultivation un-
der respective conditions. Scale bars, 200 pm.

Yity, ACEFE 3 HRICIEFE S (LIF, -LIF+RA)
A2 5T, KRNI L 72/l 2 o = —AHn L
720 LA L -LIF+RA 7ba%%5 5 H %, MR 23885512
BELG aryrran=—X ) RRRFFEran
Z—=RO SNz, —J, TSTHILZ S LFEL 728
4 (Fig. 1B), ER%H% L BB LB 25520 &
N2 RPN BAHIN T 2 25380 S, 72
XEN26 Ml 2 70 Ab 5 L 22354 (Fig. 1C), 50 284
BRI WL S 2 Bl % A5 2 MBS BN 3 2 (A
D BNz,

2. EB3, TS7 5 & U XEN26 #ila D9 {bFERT#£(C
b3 v—H—EEFOHEE

EB3 MBI BT 5 ESHINE~ — 7 —#IZTF Octd D5
Bl (Fig. 2), -LIF 7fLaf 7 H#% £ TR 4 1A
L7z (P <005, —7%, -LIF+RA SMMbLFHE L 224,
SALFEE 3 H 1213 36% T TA L72At (P < 0.05),
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Fig. 2. Expression levels of marker genes in undifferen-

tiated and differentiating EB3, TS7 and XEN26
cells.
Numbers on x-axis indicate days after the induc-
tion of differentiation. Relative expression levels
of each gene normalized with that of a house-
keeping gene Hmbs are indicated (mean + SE, n
= 3), and were compared with that in undifferen-
tiated state. Note that the induction of differen-
tiation with -LIF+RA medium in EB3 cells was
continued for a 5-day period, thus there were no
data on days 6 and 7 (#). Undifferentiated state
(Un)=1. *P<0.05.
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Fig. 3. Expression levels of mRNA for EGAM1 homeodo-
main proteins in undifferentiated and differentiating
EB3 cells.
Data are the mean + SE (n = 3). Undifferentiated state
(Un) = 1. #; No data. *P <0.05.
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Fig. 4. Expression levels of mRNA for Egaml or Egamlc in

undifferentiated and differentiating TS7 and XEN26
cells.
Numbers on x-axis indicate days after the induction of
differentiation. Expression levels of mRNA for Egam!
or Egamlc in undifferentiated and differentiating
(-LIF+RA, Day 5) EB3 cells depicted in Fig. 3 are also
indicated. Data are the mean = SE (n = 3). Undifferen-
tiated state (Un) = 1. *P < 0.05.
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Table 1. Sequences of primers for real-time RT-PCR

< ARSI B SR B

A AL G IR 3 20 & 48 57 S e 2 il i ©

Gene Prime rname Primer sequence

Product size

BB H%, BREWZ & 12 EGAML & ES #iffa

(bp)
Hmbs HmbsF 5-.CCCTTGTGATGCTGTTGTCTTTCA-3’ 168 25 FRIENIEIENO LRI 534 2
HmbsR 5-AGGCGGGTGTTGAGGTTTCC-3’ LARBERTWS P, SRS DC e,
Oct4 Oct4F 5-GCCGTGAAGTTGGAGAAGGTG-3’ 196 . . o
Oct4R 5-CGAAGCGACAGATGGTGGTC-3' EGAMI i XEN #illd DI K< &5 {LIREE D
Gatab Gata6F 5-TCACCCGACCTACTCGCCCTACA-3’ 177 %E 1z Eg'—:}ij— 2 ﬂﬁg‘lﬁ % /j? LTwb, *
Gata6R 5-TTCACGCACTCGCGGCTCTC-3'
Afo AfpF 5-TGCAATGAAGAAMACTCTGGCGATG-S o 7z, XEN fMlfa o Mgl tf: - THRIH A
AfpR 5-TGGAAACTGGAAGGGTGGGACAGA-3’ I FF 27— — BT S X T e s
Cadxe Cdx2F 5-CGGCTGGAGCTGGAGAAGGAG-3’ 15 ) X i
Cdx2R 5-CGGCTGTGGAGGCTGTTGTTG-3' W%, Egaml mRNA 25% O ) % FERiC % %
Tpbpa TpbpaF 5-CCAGCACAGCTTTGGACATCAC-3' o18 Y E 5N b, —F TSTMINEE XEN26 M
TpbpaR 5-CGTCTCCTGGTCATTTTCGCTAC-3' ] " i )
Egami  EgamiF 5-TGCAGGCCACCAAGCTGGAA-3’ 161 i Tld Egamin mRNA R S 7 5o 72
EgamiR 5-GGGCAACGGTCTGTCTCGAAGTG-3’ Fhbb 3FOBMEO T T, EGAMIN
Egam1in EgaminF 5-ACCTCTTCTCCTTCCCACAAAG-3’ 298 - L ) .
EgaminR  5-CATTTCTGCACCATTTCTGTCC-3' R RHTIL O Td 5 ES g o A
Egamic  EgamicF 5-GCAGCAGCCTCGTGATGGAA-3' o R T, . - .
! Egam1cR 5-TCCGACTCTATGAATGCACGCTTTA-3’ 525 PRFCRBHFICRECTHL 2L, T2,

(5ALMEsE) B X OF EGAMIN (GRZMULIREEMER:) D%
HEL D, M5 mRNA FEBLE OB EILM L &S
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-LIF+RA 5Lk % O Egam] mRNA F8 3L & I N IR 2E,
AR E B X O D~ — & — BEFIHBLE O
MBI L Cwa P, 22 T4, siRNA 2 v
72ZNZENO mRNARBO 7 v 7 ¥y VERIZED,
NS REEDO SO MBU K 2 BT DV TR
THLFETH D, 7272L, ESHIED S50 LMl X
D LIF A5 Ens 2 eBmohTsl), ZOLIFIC
Rl s, SLFENHBZETH > THHRAFEL TV ES
MIAASTE OIS % 2 A S Tw b Vs LIF+RA
SALFEE S H o EB3 MBS B W T, +LIF 55381
st ay sy bano— EIRENICED Lo
O =B s, Zoaa=—i3Rk51b7% ESH
2SR SN WEEENSH L EEZONL, Thb
B, -LIF+RA 7L EMLE 5 H #% o ES Ml K551t
ZESHIZ &L, ZoXRSME% ESHEIZB VT
FHLTW5bH Egamln mRNA Z L TW5AH Z L HE 2
bMb, FEBRIC, -LIF+RA 7LiFE L 72 EB3 Mz Tl
EgamIn mRNA FEHi)8 7 — » & ESHlille~ — & —#@fn+
Octd DFEI/INT — U HFIF—F L T 5,

-LIF+RA 7t (Day 5) L7z EB3Mifa& ik L <
FEHEIIE D OO, KGLIREHER (+FGF+MEFCM)
Bi38 L 72 TS7 fllie Cld Egamlc mRNA @ &, A5 4bIK
MR (+MEFCM) 55%2 L 72 XEN26 il fid T3 Egam!
mRNA OADFEBRBMH S, Lad o biFEBICix
ELEL05HEE BITIKT L7z £72 EGAMIC OF&HhE
EARHITH 505, SHRITKBIVREE, B X OREIINEE
OB SN D TS MBLOIE R KSR OHMER: & O
B OWTHRET 2222 FEL TS, —J, XEN

EGAMIN & TS B & OF XEN #ll g o #i )i 4%
e OBEMEIZE VW L2 RL TV 5,

DIRIRL 722X 91, ABFRICE D, < 2A0HRAD
LR SN D 3HOBMBIZE T 5 EGAML & 2 F F
A4 vy 87 B mRNA OB Y — VA 5 2
Totze G, IS OBHMIOIEE & £ LIRED
HERE, BX O~ Z0ZFEBRIZB) AN, %
FHMETE, FHBRNEEORK L EGAML & A+ K X A
YE RO OWTHREIT AT ETH D,

~ 7 A ES Millatk EB3 #illd, & k LIF BN & —
2 E RO R L (PR ST JEE -
PHER AR AIIZEL ¥ & —) [CH#Vz L X9 A%
O—HRIE, KRB REART T Y 27 M2 X BHF5E0)
%% 2 TiT b ze
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Summary

Three kinds of stem cell lines, embryonic stem (ES) cells, trophoblast stem (TS) cells, and extra-
embryonic endoderm (XEN) cells, can be established from the inner cell mass, trophectoderm, and
primitive endoderm, respectively, in mouse blastocysts. These stem cells maintain the characteristics of
their founder cells. Recently, we identified EGAM1 homeodomain proteins (EGAM1, EGAMIN, and
EGAMIC) in preimplantation mouse embryos. The mRNA and its encoded proteins also expressed in
mouse ES cells are capable of regulating the maintenance and/or differentiation of ES cells. In the pres-
ent study, we analyzed the expression levels of the respective mRNA in undifferentiated and differen-
tiating ES (EB3), TS (TS7), and XEN (XEN26) cells by real-time RT-PCR. In TS7 and XEN26 cells,
the expression of Egamlc transcript and Egaml transcript, respectively, was detected at relatively low
levels when compared to that in differentiating EB3 cells; however, other transcripts for Egams were
under the threshold levels, indicating that the obvious expression of EgamIn transcript was observed
only in EB3 cells. From these results, it was demonstrated that the expression patterns of mRNA for
Egams during the course of differentiation in respective stem cells were quite different. These results
also suggested that members of EGAM1 homeodomain proteins might play a role in the establishment,

maintenance or differentiation of not only ES cells, but also TS and XEN cells.

Key words: EGAM1 homeodomain proteins, Embryonic stem cells, Extra-embryonic endoderm cells,

Trophoblast stem cells, Gene expression
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