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mPem EAHIEAS FHHESEE
Screening and Detecting of Proteins Interacting with
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B E mPm ARBRFEEAR A CARSBEREFYR,. AR - FTHA P BEOEEBREL T s EmmE Fidasd
A AA CAMBERARLAARRE LA TdEB DNALE ERXFIANAL wPem TR ST . L F 2~ % Mdfic,
—HRHHEAZA T . #-F OB BN LT PEN GST-Pull down & B H R AAFEZ A MBELERN. Mdlic 5 mPem & &
ZEOHEFARTAXAE THRARS I AEI SR AR LB S LI AR, AP RS RATAREH BT,

X@BE mPem, GAl4 B F L X Z 45, Mdlic
HEFES Q7] TARARINED A I BEHS 1000-3061 (2006)01-0125-06

Abstract mPem, a homeobox gene, is expressed in a time and stage specific manner during murine ontogeny. Pem transeripts
are abundant in 7- and 8-day mouse embryos, but decrease precipitously thereafter. On Day 9 they become abundant in placenta
and yolk sac, persisting there until parturition. Although Pem transcripts are not detectable in most of adull tissues, they are
present in reproductive system such as testis, epididvmis and ovary, This indicates a important role for Pem during embryogenesis
and reproductive development.

To study the function of mPem protein, we used a GAlA based yeast two-hybrid assay to screen a 7-day mouse embrvo
library with full-length of mPem. 3 proteins were found interacting with mPem protein. One of theses is Mdfic. We confirmed the
interaction between mPem and Mdfie in yeast and in vitro.

Mdfic, MyoD family inhibitor domain containing, encodes the myoD family inhibitor domain ( I-mfa domain). The
interaction between mPem and Mdfic suggested they maybe form the transcriptional regulator complex to regulate embryo

differentiation .
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Pem B R EEH Wilkinson %5 1990 FEERT
WMEE DNA XEFTERMN, BEEERERE
(Placenta) 1 ]t B ( Embryo ) # £ K [6] 3% 5% ¥ ( Stage
specific) RiIE, WA N Pem'" ., mPem I cDNA K
839bp, % 210 THEMBE , HP 116~ 175 75
ERRASERFRERUELEZE DY prd %
(pairedclass) #9 [6] iR 5 B4 8% ( Homeodomain ) t& 7
1. Pem X BRE HOX HA, HET R T
(Orphon),—'ﬁﬁfﬁl Hox #RAFE, HEMTF X R]E
A W 89 Hpre KU

Pern AR RIXAEH B Ry EMEHAFR
H.HMEEMNE 6 X, Pem HFHRERKPHEE. S
T-8 R . ZFEFIAES MR ER D MAEKRA
MEEEP .7~ 8 KETJLFER WA B Pem HIF
FHTHEIORABEREHSE BN UE"Y,
Pem BEEXB I BEFHETARE, BRBHF
R FEEHEAENRAL BEFPRERL, THRLE
FEBEBRN EEAR P RE, BREEH, Pem B R
3 1 B 22 3R AR A B B R IR B R
THBEHEMZF/EN OB AT 6K Pem BH
MHEERRET AHAAMNET B FHERAR
BHREEERR. ATHE—FHRPE Pen B
HEIHEE, ALK L mPem HiFHEA ., FA CAl4
BEFE DAL R B /N Bl 7d R MG cDNA SCRE, LA
KRS mPem RO M S T8 mPem HH R
PR ERE 3334 8

1 MR

1.1 #8

Matchmaker GAIA BE B W L R & 3 fL & BT}
W AH109, % /& pGBKT7 .pGADT7 b K BH BO 4 %) B
[ # pGBKT7-lam. pGBKT7-53. pGADT?-T W H
Clontech 2> Al & A mPem HI1ZE W pEGFP-mPem
Pk % B Wilkinson MF B E W, E. coli DH5«
HHEERERT. MR 7d R cDNA XEBH
Clontech 22 7l . HEFHEU R EMARXEYE B Amersco
AF . G FEPFRN (BT Marker . X-gal )41
i § TaKaRa £ ¥ # £ H B 2 = 1 Sigma 2 7l
¥8-Met 1 Glutathione-Sepharose 4B i ki ¥ H
Amersham 2y &) . TNT T7 H4h 5% R B R RHE RN &
M B Promega 22 7] .
1.2 Fik
1.2.1 EEER pGBKT7-mPem (92 R H B ¥ i%
WEHE R . DL pEGFP-mPem &, P31 R 5

T TGC GTT CAT ATG GAA GCT GAG GGT TCC AGC
3, N5 A 3'CGC TGT GGC TCT AAA ATT CAG
CTG GGA CACS', Kl PCR H &V 1 mPem EHK
CDS P8 34 BIFE S A Nde T BBUIQL 5L (T &I
R B 3WMMA Sol | BBYINM S (TRIEKX
B)., PCR ¥ =Y EIKE & Nde ] 1 Sal 1 WEE
Y1, B E pGBKT? kb, ¥4k E. coli DH5a,
pGBKT7-mPem ¥ 1t 7% PCR &  NB U £ & 5%
TrEBVAY ITRAERARH#ITHFAME. BE
38, 3B AR 42 P Ar A IE B /S L R ] PEG-LIAC 7
R %% 1H R pGBKT7-mPem ¥% 3% BY £ B Bk
AHI09, FF1EH B A #E .

1.2.2 BETETRE: R PEG-LIAC ik HiE
T AL pGBKT7-mPem #1149 # 7E pACT2 8K £ H) /b
B 7d LG <DNA X EER R L R B Bk AH109.
FEH H M AHI09 B2 54 M (8mL) 5 pGBKT7-
mPem 35 (B [T B2 (1.0mg) . FIE 7 pGADT? & LY
/ANE 7d FRAG cDNA LEERT A (0.5mg) . # 5§ DNA
(20mg) IR & B A 1 x PEG3350/LiAC 75 # (60mL) ,
KRG 30CH F 30mn, ZJ5, A TmL
DMSO, RAE NCHEH 15min, HOREHHEKER
BFTE 10mL TE (pH7.0), 3 & %5 7€ SD/-Trp-Leu F
W b 30°CH & K 7F 48h. PR SO R R EDFI SD/-
Trp- Leu-His #1 SD/-Trp-Leu-His-Ade 8 I .

123 BHIABEBEHRD . SO RE ST
Whatman # 5 X L B PRERM 3K, BK
10, KEEZREHELHRTRA 2ol Z buffer
(Na,HPO, - 7H,0 16.1mg/mL, Nall,PO, - H,0 5.50
mg/ml., KCl 0.75mg/mL, MgS0, -7H,0 0.25mg/mL),
5.4pL BBk Z BEF 33.4pL X-gal (20mg/ml) HIIE
HEETWCHAHAHN . ETEALHA, sh 2N
Ar R h P

1.2.4 HHUEBEEENEFS2 - FABEHRE
MRS B R, P ER AR EA
E.coli DHSq R 3G WA B IL/ DB MBRA . it
FREFRB A AD I A R BRI PCR F BT 14, b
#5 #7: 5 AAG TGA ACT TGC GGG GTT TIT CAG
TAT CTA 3", T #5473 CCA AAC CAC CCC ATA
GAA GTA GTA GCT TAT 5'. PCR #1474 | Hael
MUEE BB E T RAN. ARBIENE
R PR E A TREA RN #T I
E BT 18 9 FF 5 #E GenBank - 3t 17 [F) MR ¥ & 0
I3 EL 3 o 4

1.2.5 GST-pull down i 3&: ¥ pGEX4T3 i %i.
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pGEX4T3-mPem B & BUR 7 B ¥ b A W K B A
E. coli BL21 1 ,37CIEFIE, K Bk 1710 k5%
B, 9803537 3h f5 , A KB 1mmol/L IPTG, 37C
Biroh. WEFINHEEABEBR® 4CHEL
B WS, A 20pL E# it K Glutathione-Sepharose 4B
R, 20CIR % ¥ F 30min 5, {# /] Binding/Wash 2§
™ ¥ (4.2mmol/L Na,HPO,, 2mmol/L KH,PO,,
140mmol/L. NaCl, 10mmol/L. KC1) ®¥k 3 ¥, Mdfic 4fi
E A5 L pGBKT7- Mdfic 2 B4R, #l A TNT &
Shee % BRI & H & AT S-Met £RiC. ¥ S-Met
R0 B Mdfic & 10pL A BI A B &S &
Glutathione-Sepharose 4B M A P A CHHEFTE,. B
Bi{# Al Binding/Wash 28 ¥k ¥ ¥k 3 X, SDS-PAGE
¥ Ja , #IH Typhoon FH TR R BARM 1.

2 #%

2.1 BENFTFERITENAR EERZHA
MEEHEN

FI A PCR 7 ¥ LA pEGFP-mPem N B #, ¥ 18 £
KH mPem EIRHERFF], 3 ¥ H W& 2 pCBKTT £
&g, pGBKT7-mPem $5 4L F2 PCR. UMV L ET
BELBETEVAERAFDMF(EREAER), M
FHEREHBATFI @ EZEYIER, & pCBKT7-
mPem i {H BN 3% b A BE BB bk AH100 ', k3 A
TE SD/-Trp F4R L Bkik 6 7E SD/-Trp FAR LK
(7% & 43 51 %1 28 F SD/-Leu., SD/-Ura, SD/-Trp., SD/-
His P90 F 4k b, ] W K 7E SD/-Ura .SD/-Trp b4 K,
i 7E SD/-Leu.SD/-His L A% K, B MGt
ERMEZHM AN REEY AR, XELEREEH
mPem ZEREFHTE £ AHIOO P R A MEEM. &%
WE 1 R,
2.2 S5mPem BAREERS TFHRE

A A PEG-LIAC B )7 1%, ¥ pGBKT7-mPem 3% {8
R AR ZE pACT2 ik Ly /EL 7d BEAG cDNA
CRERP R ERE X H AHI09 F, B
T 7E 50 & SD/-Trp-Leu V4K , 33K # 5.2 x 10" 4
BT NFREBREREBRABEIIFBE. W
1.57 x 10" ¥4t FF 4 7E SD/-Trp-Leu-His ¥4 L,
H b & 55 K2 B B) 8% ) ) SD/-Trp-Leu-His-Ade ¥ #&
|k ,3£48 3) 298 4~ A[ LLZE SD/-Trp-Leu-His-Ade 3 #R
FAKMTRE, K% 298 TR BRI H R
B SRERHY 3 RE - RAMTEELEN
FETE(E 2) B8 NP5 RE

1 mPem BEER AHI09 F HBIEEHR N
Fig. 1 Detection of autonomous activation of mPem
A:the pGBKT7-mPem transformants were streaked on SD/-Leu, SD/-Trp,

SD/-Ura, and SD/-His plate and cultured .

B: B-Galactosidase assays. | ~ 3: pGBKT7-mPem transformants; 4:
negative control ( pGBKT7-53/pGADT7-T cotransformants); 5: positive
control (pGBKT7-Lam/pGADT7-T cotransformants) .

2.3 PHUBSRENEESSH

MS3THETERETHBEESRNFREA E.
coli DH5q, #1 18 i bi. PCR ¥ 3% i B b A9 pACT2/
library # A R Bt , K18 26 1~ PCR =4, (i /il Hae I
PREY, MY T AR E BRI B R vk (H 3), X
ZBEERFV . BERB I EER R, Kt 7
TMMEEERREX LBEEADHEERA TN
P, M4 R 1 GenBank L 1T [F Bt R fFF
WXt 547, 3K1% 3 5 mPem MERAMES, Kb 2
— R Mdfic (MyoD family inhibitor domain containing)
24 Mdfic EAS5 mPem EAERBHNBEE
A

At — P EBEEPRHRIA Mdfic EHYS mPem &
B2 la ¥ E/EM, PCR 31 pACT2-Mdfic
B Mdfic & A R B, 3 TLRE E pGBKT7 ik b ; F bt
¥ mPem TLREE pGADT? H ik, BHHWEBIFH
pGBKT7-Mdfic ! pGADT7 %5 # &, pGBKT7 75 # &
F1 pGADT7-mPem , pGBKT7-Mdfic I pGADT7-mPem 4}
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- @ i,
X-gal coloration results in plate 1 X-gal coloration results in plate 2 X-gal coloration results in plate 3
2 pIBEMERGR
Fig. 2 B-Galactosidase assays

1-14 1-56 1-69 1-70 1-74 1-77 1-88 1-99 1-100 2-18 2-19 2-26 2-31 2-37 2-38 2-40 2-51 2-51 2-69 2-72 3-62 3-88 3-91 3-98 1-78 186

M3 MRS RS pACT2/ library A K B Hae [ BG4S R
Fig. 3 Using Haelll digesting the pACT2/ library insert fragment in candidate yeast colony

Sl YRR bk AH109, 3 85 K 4 B RI £k #E SD/-
Trp-Leu-Ade-His #E ¥ 85 37 25 . Z R B/~ pGBKT7-
Mdfic 1 pGADT7 == £ {& it % & F . pGBKT7 %= £ ik
1 pCADT7-mPem L 5% 4L F ¥R GE 88 £ SD/-Trp-Leu-
Ade-His BB IE 3  F4AK (B 4 a,b), H B2 3.0

b

TR SN A, R B Mdfic & A # mPem &
B SR EEHNE T HREEEH, pGBKT7-Mdfic #
pGADT7-mPem 3£ #% F 7 {U & 7 SD/-Trp-Leu-Ade-
His EFEFE AR MA - ABMETHIEHENR
B#(E4c,d). XTI mPem & H 0 Mdfic &

1 - A - b

2 - - e

3 - - L -

4 = » el

5 » - -

4 Mdfic 5 mPem EHEMSPYHEER

Fig. 4 Interaction between mPem and Mdfic in yeast
a, b, c: pGBKT?-Mdfic /pGADT7 eotransformants {a) , pGBKT? /pGADT7-mPem cotransformants (b) , pGADT7-mPem/pGBKT7- Mdfic cotransformants (c)

was streaked on SD/-Trp - Leu-His-Ade and cultured;

d: P-Galactosidase assays. Row 1: positive control { pGBKT7-53/pGADT7-T cotransformants ) ; Row 2: negative control { pGBKT7-Lam/pGADT7-T
cotransformants) ; Row 3: pGBKT?-Mdfic/ pGADT7 cotransformants; Row 4: pGBKT7 /pGADT7-mPem cotransformants; Row 5: pGADT7-mPem and

pGBKT7- Mdfic cotransformants.
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HEMSRNFEREEN.
2.5 GST-pull down i 1 if 3t mPem & H 5 Mdfic
EQZEMEEER

Kt — 2 HE L mPem B H 5 Mdfic EHZEH
MEEM, RAM AT T GST-pull down W H. LU
pGBKT7-Mdfic 4, i F INT kA R BER &
RO % 7 B F Mdfic B, 3 Y S-Met #1925
£ E. coli BL21 35k GST # GST-mPem WA EH,
¥ H 1% # 7 Glutathione-Sepharose 4B F ¥ |, 3 f1*
S-Met fRiC ) Mdfic EAR A ACHBBF G, Bk
_{#F Binding/Wash 2% sh i " % 3 WK J5 £ SDS-PAGE
B3k , 45 5 A B Typhoon TR E L. &R E
7~ Mdfic RE Al GST-mPem R AR ASE A M AR
GST M54 (A 5). X R Mdfic 1 LB
EFIIES mPem EAMEEH.

1

W5 GST-pull down &

Fig. 5 GST-pull down assay
Invitre ranslated Mdfic was incubated with immobilized beads and
washed for three times by Binding/wash buffer. Bound proteins were
analyzed by SDS-PAGE and scaned by TYPHOON.
"1 In-vitre translated products of **S-Met-labeled Mdfic; 2: GST beads;
3: GST-mPem beads.

3 it
BEARTEHARNERESFREEERNA
G, K EEMRIFEARILE), RENBRHE I M
il SHMS TR REIERERE . mPem K
ESCH 0B, BHEY Pem BEEMHREER
EPTEREAEXSRIQFEMFFERE, URE
T ARt B2 oh e 18 A0 %5 (] — B HE 7 T, AT 42 o
Pem RO AIREEREME T EHALET B THAE
WARBRPEEEERER, BT Pen EOR R
fIEBERAAZE Y. FARFMEXEZRKRE -

NMEENEATERRE EMERBTRAESOR
WEIEE o Pem 2 [F ¥ 57 B HE (homeobox) HH , H
cDNA F ¥l PR iB— 1 RS EHEY, @M
Pem BEEAF R RXEFE DNAES. XAMHEHE A
RBiAIE, AL E Pem BAMWBEBME & A S,
Wilkinson Z X fl prd 222 H A DNA £ 4 51 5 Pem
BEHATEE , HELREW Pen EARESE S prd
#) DNA 4568 F %] (Willkinson 89 FA A &5 ). MR8
FREFREERMHRARA, SHMBERAT—&,
HEFEFAEEAK REXRAEDRE, LRIFE
Homeobox EE R EH N EERZY ., AT
5 mPem EEHMEMAK 2 F 3 FIHF /MR Pem HH
MR FEET X,

AR ERERIBEET pCBKT7-mPem i /H
Bk, BMIEEERME RS SRS RIE#RE
ERME R, U mPem KiEHERD, P BN
LRGN 7d BERE cDNA CEE, IR 345
mPem B A MIERABF T, HFZ—H Mdfico FIK
A B2 B AL 24 32 A1 GST-pull down B #H — BN T
Mdfic Hl mPem FEZ BRI FIHEER

Mdfic(MyoD family inhibitor domain containing) 3£
TR IEERS RN, LA E MyoD il
WEEHWMR (F-mfa domain), & & & X Mdfic!”,
MyoD ! % & (Inhibitor of MyoD family, I-mfa) /B F#
FEHEF, H EEAFE 28 5 MyoD KK B
REFERFENM AR EENARNMERET. S
SRR R SRR S AL R A K MyoD
F AT LM Mash2 B RWHE , EEFENKB
AP REEEARY, Infh HRENES
e BB MR R MyoD MBI R ThEERIER
KW, 2555 bHLH 258 F H T (8-
-8R E , helix-loop-helix) 55 & o 24 I-mfa %5 18 5 5%
FRFEER BRSHEGHRZBTFHRBEN
{55 .1 bHLH B 7 ¥ 6 76 40 B 5, I i A 4 JE 1l &
B BEFHMES

mPem P B R REEN, ZENEERE
FEMRATEARE . EFAERFZETFRYHIURE
MEF., T Mdific 2 MyoD M EER, ZHERAEK
BB THEARATHF AIEERERKBREFT PR
BFEEEHEM., mPem EA S5 Mdfic EH Z B HEAE
AMIELRE R mPem EHE GBS Mdfic EA4L
BEFRREEGK A2 5REREAELIR DS
LR, XB T HEADEORRHRETELE.
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