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Expression of doc-1 in Pregnant Uterus of the Mouse
Yong Pil Cheon

Department of Biosciences, College of Veterinary Medicine,
University of Illinois at Urbana-Champaign

Uterine cells carry out proliferation and differentiation for preparation the embryonic implantation
during pregnancy. Therefore regulation of the cell proliferation is an essential step for uterine preparation,
but there is not much information about the proliferation related genes in pregnant uterus. To identify
these implantation specific genes, a PCR-select cDNA subtraction method was employed and got a few
genes. One of the identified genes is a novel gene encoding oral tumor suppressor doc-1. To detect the
doc-1 expression on the pregnant uterus, dot blotting, RT-PCR, and in situ hybridization were employed.
Dot blotting revealed that doc-1 mRNA expression increase after implantation. During normal pregnancy,
doc-1 mRNA expression was detected as early as day 1 of pregnancy with RT-PCR. Its expression was
increased about 15 times after embryonic implantation. doc-1 transcript was localized in luminal
epithelial cells but it was very faint during preimplantation. After starting the implantation, it Jocalized
in the stromal cells; heightened expression of doc-1 correlates with intense stromal cell proliferation
surrounding the implanting blastocyst on day 6 moming. However in the decidualized cells, the intensity
of localized doc-1 mRNA was weak. From those results, it is revealed that doc-1 express at pregnant
uterus of the mouse. In addition it is suggested that doc-1 is the gene regulating the proliferation of the
luminal epithelial cells and stromal cells during early implantation and decidualization.

Key Words: Doc-1, Decidualization, Implantation, Proliferation
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o} o]9 FHH RAEZE Cox-2," HBSS,™ Hoxa-
10," multiple bone morphogenetic proteins,” NDF,'
pleiotrophin'” 0] B =g o} 4 7)1FL o)4)
817] AEiMe gl Boshs RS Bt go
A & FokEE o] Wash) uely
E. Ao A PCR-select cDNA subtraction 84S
olgatd ¥& HARE F9 el doc-19 that
of ATl

doc-12 gl g & HEY FANE FAE 9
T7U R4A] At MFEANA subtractive hybri-
dization ‘PP L2 FHHIL EAJ3} HoF )t o]g
A BER 4L AF, F, A, 40, A, &,
g FolM #EETH” $2E|9) cDNAE % 1 kbol
o} A} AFH 9 doc-1 cDNAE 242} 1.6 kbS} 1.2
kbolth. #2H doc-17H9] E7IM QA FALES BH
9} 94%, AFET 98%01t). FAE] DOC-1< 11474¢]
oflito g FAH un BAHE < 124 kDa
olH, Alg3} X Fee] dhild FAML 9%l
RBFete] 7390l QoA FYsIT} B0 Alge) doc-
12 BRAAQ A%, v, gy 3, 7 F42, 4
&, AelA LEEy %W]Eﬂ]’ﬂx_ 4% AAE
HRTLY doc-19) B7)1ME-E TU-166 (tumor necrosis

factor-a]] o3} 2710l YHEE= AT YX)54H,

tumor necrosis factor-o Al EHGA 2] 3o &3l
Aoz HuHPE! ZY S DOC-1<E cyclin-
dependent kinase 29} ¥HE @A Z CDK-29) &
& JAlsle Ao g2

HollA AF3IAFol, &4 Fol wjols S8
ZE=Zv} AE o] FA3} E3y} APt o
= ool AFUE YL FAsh=
T UEF AZEEH 237} Ag=HE Aol EAo)
o 2K gt 2L o) dNo] AR ¢
=t olAF AT FAlsIAM AYHE gy
HE 5 AT Eilo] #ARE AR oA
AT A9 oldjets SHBnto] ol tE o]
& Aol = 7Fesih 23y AFAEe] 249
I B3E 2 A FEANY dFE 1)
3 gefolth. whebr] B dFolA 722 J
2 494 FAAZE L8 doc-10] alg A=A
Agolrel d@T Az #E LF Fo|g do}
Bk

£ AgeINE B 144 O 108124 BTN
$3 B3} ot 328 FIHE TEWAIA
2 D1 AAS BT YR B 1F

g AHgRgon, $3 AL AT
agsn 448 AL A NS
o guE AE 2] A BRI 9 99
§ #3149 Pasin g2 oY Bue
Aol YA %8 Fosgh a3 Il F
AR $e YA 192 sgick

2. cDNA Dot blotting} E& AL £8HEI2 (RT-
PCR)

¢DNA Dot blotting& 4=33517] $sted 24d A
F A (A 493 A T A 2 (P 5Y)
& Z}7} 8% ¥ total RNAE 35311 o0& o)&
3l] mRNAE F&3}3Ith ©]% PCR-Select Diffe-
rential Screening (CLONTECH, Palo Alto, California)
ARSRF Aol whet 35l on, ol dojF o
2 doc-19] PCR 2HE Z7HE P.dCTPE ¥X|3l4
AT

HHARE 95k 3 pul oligo (dT) (100 ng/pl,
STRATAGEN)E 38 ul RNA £ (100 ng of poly
(A) mRNA)l g0} 65CollA] 5E2F #8111 o]

F ggo) gol Y3t 23 +2E AlAskD Al
A (primer)?} AFSEE 1Ak o]F 5 plY 10x
4Z8 B (buffer), 1 U/ul moloney murine leukemia
virus (MMLV) G3AA} &4 (reverse transcriptase), 0.8
U/ul RNase inhibitor, INTP &E3}+<% (100 pM) 2 pl&
A7yt HA 50 wrt HA AT ol N F
ot 42°ColA WR)Eka, 95ToA 1087 W28 &
Aol Wol §zaka theE gl o] &5kich

F3Ne-2 AFLE2HAA] (Thermocycler, Pro-
mega)E ©]-83I31.21, 2 pl cDNASY -3} Zo]
PCR €943} & gol A 50 prt H=F 3i5ick
0.4 wl ANTP E9 (100 mM), Z+z+e] A1k (pri-
mer, 10 uM) 1 pl, B 40.35 pl, Tag FLEA (5 Ul
0.25 pI& £l FREIcE L A 13
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Figure 1. cDNA dot blot analysis of mRNA obtained
from day 4 and day 5. Dot blotting was performed as
mentioned in Materials and Methods. Lane 1 is day 4
morning; Lane 2 is day 5. Hybridization was performed
with **P-labled doc-1 and GAPDH c¢DNA probes

94TCollA S&, 60°CollA] 30%, 72ColA 1€ 3193,
94°CollA] 148, 60TlM 30%, 72TCollM 1Eo2 3
o 263 <& FEHNP 0w Y FoA= 72°C
oA 783 Ao 4T LAl AAEGTH
RT-PCR 4HE 42 1% o}7}2 24 (agarose gel)
& o &% 714 TS AT

& 5E357] st BF Y doc-1 mRNAY]
E0]29] AAZ (Gene Bank™ number AF011644;
Sense: 5'-AGCCTGGTTCGGGAGTGCTT-3', AS: 5-
CTTCTGCATGTGTAACCTGTGC-3") AH&-31 Tt 1
21 FE] BEFE Lotry] Aste glyceral-
dehyde 3-phosphate dehydrogenase (GAPDH)E o]
ak3iet.

3. In situ hybridization
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DIG RNA labeling kit (Roche, Indianapolis, Indiana) =
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In situ hybridizationS Chen 52| H'H-& 0]831%)
o 7+eF3] thg3} @r}? Prehybridization 55T,
100% =7+ #AEE 7178 ol8sto 1417 ¢t
prehybridization €329 (50% formamide, 5x SSC,

10% Dextra sulfate, 0.3 M NaCl, 0.2 mg/ml ssDNA, 1x
Denhardt's solution, 20 mM Tris-Cl (pH 8.0)) WollA]
A& E)It}. Hybridization 55°C, 100% %7} 7]

= 7178 ol&3dta] 16413 ZFsIgith DIGeR
EAE probeZ FA5}7] Y4314 5x SSCZ 18] AH
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9k 50°ColA MHEATE 2% anti-DIG alkaline pho-

sphatase A9} BH-SA) AT} o] AAE AAT
& e o) 7128 (Nitrblue tetrazolium salt$} 5-
bromo-4-chloro-3-indoylphosphate, NBT-BCIP)S 4
& 89 Yo A A8l vh-& FESHIT

Z 2t
1. Hjotel AT doc—-18) LE

241} doc-19) WHBAE Yobr] gt 24
A Ag 2 F 2F9] mRNAE ©]83k] cDNA
Dot blotting& 3} tha} 22 ZHE A3k Fig-
ure 19141 B ZAAE, doc-1 mRNA AAFE U4l
595 gz 2bgolA dal 444 FHle Aol vl
H2A3] Z718191t}). GAPDHES o}43F A3 Al
njao) A 2} o] Fol ANl 41 ol F7}S

At
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I Set doc—12] s

233} 7] doc-1 mRNAS] AR FAT
7HE 2 AN B AVt B AT £
9\}

o]

pm)

o wa} Ajee] Bk & e FAY &

doc-19] AAVE Al 19AIRE FEHY s
o #AGle] #AT BE AFojA FAEHU doc-
1 mRNA AAFS 94l 19, 29, 281 349 &
FolA) vl Ho} F3ukE AHES EBRE ¥AE
AHEe wf WS SmElch (Figure 24). 22yt 24
o] A YAl 49 o]F 1 HARFo] FH3 F
7¥sted oA 3ol wls 158 o} FRERTE
25l 2EZv} ¥ g3t Faln gefntow &
3= Al 590 doc-1 mRNA FHARFo] A
40) n)s) 2w o) F7FEIACE FH Al 688
AZo] A9} doc-1 mRNA AAFEE Al 4o H]a)
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Figure 2. doc-1 mRNA expression in the uteri of
normal pregnant mice. A, RT-PCR was performed with
mRNA isolated from uteri of normal pregnant mice on
dl1, d2, d3, d4, d5, and d6 (lane 1, 2, 3, 4, 5, 6). B, The
relative level of doc-1 mRNA transcription was norma-
lized with respect to GAPDH mRNA signal in the same
sample. The error bar means SD.

0.5% A% AT Figure 2B). ool Aokg
53] doc-1 mRNAS) HAW} A%t 2220}
AE Fo) 24 EE Baio) Bzl 988 34
¥ % Uik

3. doc—1 mRNAS| &%

doc-1 mRNA ] FAP} Aguehe: Ash= A%
o] F4 Ex 25 A7 YRS ol 9
8to] in situ hybridization ¥'8& ©]83t doc-1 A
AR EA 298 dolu gtk FAabA A 19
% 394 He AFAME doc-19] AAAT} AZ
7 &M E (luminal epithelial cell)oll X0}
RT-PCR®] Z7A¥ 1 X HE7} ¢ oFslgic}

(Figure 3A, B). 941 694 =le =37 A9 A 2o
Ae AEHA B2 (Figure 30), ¥ Hjols £
Hg 2E20] Xl doc-1 AAMAS FX7) 7
8t EX 313t (Figure 3D).
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Figure 3. Localization of doc-1 mRNA in the mice uteri by in situ hybridization. The hybridization was performed
employing digoxygenin-labled complementary RNA probe specific for doc-1 as described in Materials and Methods.
Uterine sections from d1 pregnancy (A), d3 pregnancy (B), d6 pregnancy (C), d6 pregnancy as a control (D). L and E
indicate the glandular and luminal epithelia, respectively, Magnification, X100.
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