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SUMMARY

The putative totipotency germ cells has a relative abundance of alkaline phosphatases. Thus,
histological staining of AP activity offers a new route to isolate totipotent cells and also provides
insights into culture systems of these cells. Furthermore, the AP staining technique is simple
and fast, requires only the napthol AS /MS substrate in combination with trapping diazonium
salts such as fast red or fast blue. However, our unexpected finding was that AP staining of
mouse ES cells were detected in the undifferentiated epiblast-derived cells as well as several
types of differentiating cells. This findings are different from results of Talbot et al. (1993)
reported usefulness of the AP staining and implies that histological staining of AP may not be
useful to determine undifferentiated state or totipotency of ES cells, Thus, we have investigated
the patterns of AP expression by RT-PCR in order to identify a marker of undifferentiated
ES /primordial germ (PG) cells. In RT-PCR analysis, embryonic (E)-AP was detected only in
undifferentiated ES cells, but intestinal(I)-AP was not detected in all of the examined ES and
PG cells. In addition, nonspecific (NS)-AP was detected in undifferentiated PG cell from day 7.
5 to 13 of gestation. Histological activity of AP in ES cells was completely suppressed by ad-
dition of L-phenylalanine (Phe), L-homoarginine (Har), and L-phenylalanylglycylglycine
(PheGlyGly) as an inhibitor, but RT-PCR showed the same results as in the absence of an
inhibitors, Our findings suggested that expression of E-AP and NS-AP may use as a marker to
determine the undifferentiated status in ES and PG cells.

(Key words : mouse, ES, alkaline phosphatase, RT-PCR, expression)
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Fig. 1. A representive ES cells line established
from C57BL/6 mouse.
A) undifferentiated ES cells (passage 6)
B) embryonic disc differentiated in vit-
ro

Fig. 1°] Aw= # d3d o3 2= 45 C57BL
/6802 HE SYE Mo ] AY A 1y
ojty, HIE o] A8 Mg AAHA FUAT 3
MY o] g vlEsld e E fAEUeH, Fefahy
o= vwE A2 Fejo] MEzA, MEd vl
2 Ag 7HE R, AT FAHe] BEHE st &
A& BT %g Fig. 12] Bol ol Alox #3}
£ =g 29, Ui &g 71 embryonic
disc2 Wi}, o]yt A= Holk o5 ESH
AN EE tHe e BREE AR F1 ok 2

ot a2{vh, C57BL /657 ©] F2 hybridg ol &



3 AES A2l g oM ESHEESE $9E F 2%
olE ARde WA 7 nlEEE A X o
kg 7HR1 vl sk M X Afolol = fHabe] LEHYg
o] 27 &R 4= slvhe Hde Ajtel b5t
tha Brh o] 7P ICMAMIE7}L o= EAA]7
o AL 713 BSHER 7] s wAdol ¢
= 2R JHES or|E 4 Slvk ole EE
ICMo] ESH Z=2 == o] ol Ao ICMTo]
Balstg A54S 71 ESE Sy Ethe ARE o
nisla glek of 7Hde] FA|A) HHlEA, SV129
straino] 4% ESAXE $Y3t7] & Foleke A}
4l (Robertson et al, 1986) 2} C57BL /6% o] joll=
S99 ESAZzYE Jlojulate] Alike] KB aE o] ¢l
z] ¢4e ubd BABL /C2] A% ESFgo] wl$- of
Hrhe Abdel daiMs & & Atk S, w2k o]
9jo] ZoME-HZ A9 AS Y ESHEL 7t
oldlale &gty o), germlinedl I7VakA] FAA|
2H(Philip et al, 1994)-c}27kx] FAAE Fholule}
7b AR R] e ARl e E fEE 5 e,
ol#| g 7Hd-& Fte] iR *ﬂ;\i-qoﬂ’ﬂ wEstE fd
A2 AHngte e F 5ol A fHxt deld u

94" & 2 Flojzk AlgETh

e

2. APHMY 2 o|22}o| nja =AM 0|2 - 8ich
A ES /PGA 2] w23t el g 2Fs] 9
& 71 ZGA AFREE wbH o g A, AP staining©]
AlgE 79l 18U, Fig, 20049} o] APE ML
v st MEs BE —Erﬂ—g 1710}, oln) R3l7) 9

B9 XMz 73 APHEAS YERRY. Fig.
o ESr AEe) by 9 el whE AP

o] ekAle vjehl= aRelnh, 2 B nieh 2
o] ICMEe ¢ ES A} AlE (A: primary colony,
B: secondary colony, C: ES-like cell, D: ¥8& 3
Asje] ESH-a o] ME, E:23t 5812 ESR-aiol Al
2, E: ¥3 1047 2] embryonic disc)&= AP 94
o o]sj nl¥-sl 2 Ealapge] AEelAM B APY
M-S VepAich Fig. 29 3-EolAd o 5 % o
APAAM 2 olu] 315 embryonic disct 58 o

| 2ol FEsHA EEHE ], 1
%=

zé -

[(e)
, AP Aol sl met AR we)

o
O

o]
Tr

=
X

% A
1)
o
‘LNL:
k1
htt
>
o
op
m{m
)

ie
oo
fo
>
>~
el
QL'
i
t

Fig. 2. AP activity in differentiating colony.
ES-like cells were cultured in ES medium sup-
plemented with 1000 unit of mLIF. Even thoug-
h some colonies were already differentiated to
fibroblast cells, differentiating colonies were
strongly stained by fast red TR salt and nap-
thol AS/MX phosphate. A, B, and C: epithelial
cells, neuron-like, and fibrobalst-like cells re-
spectively.
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Fig. 3. Patterns of AP staining following differentiation of ES-like cell.
A: primary colony; B: secondary colony; C: ES-like cells; D and E: Day 3 and 5 after suspension
culture; F: at 10 day after suspension culture, ES-like cells were differentiated to embryonic disc.
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Pabcdef

E-AP (438bp)
«—NT-AP(330bp)

Fig. 4 RNA phenotyping of AP genes by
RT-PCR.
RNAs were extracted from each cells of A, B,
C, D, E and F in Fig. 3. RT-PCR was performed
as described in Materials and Methods. E-AP
gene was only expressed in undifferentiated
ICM-derived cells. P: ICM-derived ¢cDNA as a
positive control.
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Fig. 5. AP expression during embryogenesis in mouse.

A: Oocytes recovered from ovary of postnatal female mouse; B: Qocytes isolated from adult fe-
male ovaries; C: Just hatched blastocyst; D: hatched blastocyst.
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