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B E: KA\ MOB ¢DNA 11 3¢ & 55 )y g 43 47 *
WL TAM EER K OB ERE B U ETHC

(EFESHE RO ERTHREMEVRE, bm 100850)

HE A MOB EFMNAREEAATFRFAN S KEEMIRANMESO. ARILSN G ERNET
cDNA LEFHEB T —&HHNFTEFFIE Cexpressed sequence tag, EST) FF#, 173N T X088 £ £147 MOB
EE. FAEWERESMIENSG TEYERA, WL F AT ET A MOB ZEE <DNA 5, RS
HEB T E A TEFROEREN X ENB MOB HETE2EFA. A MOB EFEMT 10q11. [ ~11.2 2@, FF
—/~ 1242 bp WFFRLAERE, 55 415 frFFAAR ATG TTRES BRI &, BRTTAUEEREEM, HAeWHE
b RS2 SEAALE EST FF, N (79% ). 2 (87% ). 3 (94%). £ (93% ). BEAFFFAELME
REIL, AMOB 55X, DRI MOBE 97% .« 97% « 91% WIAEME, SEMA— SRR ERENEEAES
F43% ~73% FAEMRLE. ARz R MoB EEZENE QRS AN ESEECRE, MOB 23 e ERY
WEAR. BTEMSESTT AL, AL DR KEMIS MOB £ SAMTEE— N, NR¥WERT « EF
(sterile alpha motif, SAM) #WHEFILE, MEHMLEEEEREN /LTS, BEBRANEORFHNRST
MRS, BN w70 MEERAR SAM s, ERMATEERTREM — 1 FIHATH MOB £,
FIEE TR, A MOB RETLATE AR HMP I RE THAMEMCHRET, AMOBI ZEETH
WA, TEAMIEE. DNA 5 ENEEERE, A MOB EEITFRIAF AR Hela 411 HI40 MR IARE T, &
Z, AMOB EHE— I EEMEATART ZREA. AREATEH M. B LT 4RSESR, TTREX

=225 -

FrEEARMCRWAEER, 252 REHREMNET. HidREAF0M Hela H KA H TR T

ok A MOB REE, SAM £, EMiEEE
ZRGHES Q73

2003 F 4 A 14 H, ABEEFATUEES
R AR R AR R EARA. ERAMAEA
BEMEIMEYERERENA aEs, 154
EFESE MRS T B A RAHEE 1999
FEALIEMGILFIRA B IER A cDNA SUE
FIRE T — £ B HIREFIIFE (EST) F4,
GenBank 57 5 2 BI740300. 2000 F£9 A, 52
TR R A TR EEH PR AERT cDNA B A3 =
. FRANTR R E A A D34, 2002 F 2 H,
Vladychenskaya 211 %% Fldr & 5 MOB, A%
EREmMAA P EmFE, £S5 REIEF LR T
e RAMERS. AXFHEYEEEST LA
FaFAmEaAR, WaLFEPRmEET A
MOB & cDNA F41, FF3 A MOB BIBIERHHAT T
VIE W

1 MRETE

1.1 S¥F7)
Pl: 5’ TGGTGGGAAACATGAAATAGA 3'; P2:
5" TTGAAACACTGCCTTTGCTG 3': P3: 5' CGGA-

ATTCATGAAGGAAGTAGTTTATIGGTCACC 37 ; P4 »
5" CGGGATCCCTTGCCCCACTCCAT 375 PS: 57 GA-
AGATCTCATGAAGGAAGTGGTTTATTGGTCACC 37,
P6: 5' CGGAATTCTGTGTCATTCACCAGCCGG 37;
P7: 5’ CACCCGTCTTCAGGGCTTCTTGGTIT 3'; P8:
5 CATTTCACCATCTGGTTGGCTGGCTC 37,

1.2 A MOB cDNA [f]7 [

WEEEXMA MOB & H cDNA T 7
CAK026683) il 514 P1 A P2, LLAG T cDNA
(Clontech 2> 7] > AR, HE A E DNA B &
Pyrobest (TaKaRa 23] ) #EAT PCR Y. PCR &
AR : 94CTAAEME 3 min; 94°C 3 30 s,
SSCIR K 30 s, 72C A 3 min, 3L 35 LR,
72°C 10 min. k48 PCR Fo4. Bl mE.

*EFFEAEMPMIRARMYIIME (9730 (001CB509906 ) F1[E
FatEA “863” HYMEEREIM (2002442050510 BEM
WE (2001AA216151) ¥WEHIME.

= EIREERA.
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N pGEM-T # &, HEIEFHE W ( pCEM-T/
MOB) 7.
1.3 A MOB EEMEWERFEMMT

BRTF i SR RS . AL
. RAfEM. BT REES T, FETE NCBI
fE%4% Chttp: //www. nchi. nlm. nih. gov) _EHET,
B AR LA AL ST 7E NetStart 1.0 Prediction AR 4525
Chitp: //www. chs. dtu. dk/services/NetStart > £ 3
iT. BHBUTFISEEEN S FRETE. S
SUE. ERREE. AUMER . RIET IR
Mgz . WA E T . B R e
TN, 27 ExPASy T AEMZ AR5
Chitp: //en. expasy. org) _EHHT.
1.4 A MOB EXEF)FRIEETH

M RT-PCR ¥, srALGILE UL, AETH
Wl RREELAT. RAFEE. AR, BBE. BB,
G AR BETE AR R T 4B (mesenchymal stem
cell, MSC). FaJL MSC. BR/LMHEZ2T MM (neural
stem cell. NSCO. HFIL CD34 " @M. 1L02. MCF-7.
HFCL. KGl. KGla. U937. Jurkat. K562. HL-
60+ HEK293 1 Hela #HFI 1) cDNA R &AL, HF
1 P3 F P4 8 A MOB EFE SIS X N 75402 bp Fr
B, RN AMIT: 94CTARE S ming 94C 30 s,
55°C 30 s, 72°C 45 s, 3£ 30 MEH: 72C 7 min.
RIMEFIGE 10 pl 72 5 3T 19 TR R R B Y i ik
. AHt—HESE PCR SR A9 R M, LA KS62
“HEL cDNA AR H pfu DNA &8 ( R THE
WMLIFRARD EARKMETTE, &9 E=%E
Yo S IEA pGEM-Teasy £ /RMIF.
1.5 A MOB EFFRZE K4 e

M54 ps #1 P, LL pGEM-T/MOB JFif %
. AR RE DNA £ EEF Pyobest #7452 X
1242 bp B ¥ BRI G F EcoR 1 A0 Bgl 11 B8
P1, [ A MOB 431X B, DUAE R e 523
A pEGFP-N1 4 4%, #ERI-&FIEEF pEGFP-NI/
MOB. % PCR FIES V)% 5%E J5 0 FE 1 e B2 0T,
=P ST SR AR A F A M IER R, B
pEGFP-N1 B4R 1E %, % pEGFP-NL/MOB # {4
3 BEE YL COST AP, HeLa 40 JLF0 HEK293 40 Jid,
4 h FEELRERCEHE T URRERTH
B P )70
1.6 A MOB B [E 13 F0 il 40 B B ZA R T 5047

2L pEGFP-N1 N %f F&, 4% pEGFP-N1/MOB ¥
e HeLa MM, #8250 mg/L G418 fiiEIRGHLME TR

K2, 19O RME FRUDmI RS g ”
B F% U2 pEGFP-N1 F pEGFP-N1/MOB 4 B ) &
RNA FR#EF, H3¥p7 PR Il o MEEX
Co-tubulin) 496 bp FETEA HWTEEK,. HEI¥ P3
F1P4 738 A MOB 2 F N 47 402 bp HEL. M RNA
ACFH—F A A MOB B B RIE, RN A&
T 94C T S min; 94C 30 s, 55 30 s, 72C
45 5, 30 MEFR: 72C 7 min. RN HHATH| 20.
25, 30 MMERETEL 10 pl 25 AT 19% SRR AL
BRI, idE oS MBI M EHERITYEE
St WORT ORER SRR, Rl AR,
0% LEREEE ST 4CHRTE. Yt PBS ik 4
B Z BRI, /0200 wl 1 g/L RNase A 37°CKi#G
30 min, FFAIA 200 wl PT 33K (100 mg/L PI +
1% Triton-X100 +0. 9% NaCl) 85, 4C#XEF
30 min f7 LA B (FACSCalibur, B-D USAD
il DNA & &.

2 g B

2.1 A MOB cDNA E177 k2

Hal4 e # o2, DAABGJLBTAT cDNA A
B, §ER2. 2 kb 1B K&, % PCR P45 E]
Mo, InEE. ZEAN pGEM-T &AW F, MFHERE
. IRATARIIHIRTS T E 2 2 230 bp 814 MOB
cDNA F71.
2.2 A MOB ERSAEMEEZE0HT

AMOB EEHER 11242 bp BIFF AU EAE,
ATC AT £ RIAM & EEE T EE R
MOB cDNA 77, F/'1FI P28 25 S8 15 3 1k
FRAS MOB eDNA 7 41 L & NetStart 1.0 T30 45
B, EMEE 415 AT PR B0 ATG T B B ASAR 1
M. EEFAIMRLERER RN, EST B3R FEHFE
52 % E AL b A 8 80 EST B AL dnkE
(79% ). & (87% . #& (94% ). 4 (93%),
ViPH MOB B F# 4L F RS ERTH. BRALE
HeA%IE E, ZILA MOB B H ZAF 10q11. 1 ~
11.2 ZJAl. 1242 bp BT 3 AE n] B A& 413
MEERNER T, TS FIREN 48.6 ku, F
a8 7, Z0F3EAR, BESK LA
M. BUREAR. R, SEADEE. A
MERAAEMES. TN, 0 BUBEALAr 8, AR
FFIEZEA Ser Thr A Tyr BiBE LA 8. BT
MLt ZEEH. A MOB 5KK. /NG MOB
HOT% « 7% 91% BIAHLME, N7 MOB 2
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WEBERTHNEOR. SEM—55FMNREKE
MREEBE 45% ~73% RIAEVE, E1T10 s
B—1HTHI MOB k. RTSEHAEAT AN, A,
MR RIS MOB 194 s e+ — . N
15 SAM R BE LR, ME MR EE
TR ZER LA SR (B 1), SAM £SE 2 RIL

FTEMHAZEY. A5 70 M EEBRERE. #4L
T RTINS, EETS FEEERRZER
MEEH, &#58MREIRAES. B
MEBERFIORTERR, BNy 70 PEE
BR AR SAM At Ea Rtk S AR B
BR—> Fr B9 4 7 9 MOB 45 £33,

CUH AN

Fig. 1 The domain organization of human, mouse, rat and chicken MOB

2.3 A MOB £FREREESN

A MOB £ F CJd A UniGene # (ID: Hs.
153716) 1, ERREEEANNE/LERETH
HAANRHANAM. [ M E L SACE (serial
analysis of gene expression) 12, KRILFE DFH 35
PIRETFE, XS WRET LT e ARHRA

M i 2 & 4 M 5 & 7 8
M 9 it EE 12 M i3 4 I5 16

Fig. 2 The expression of human MOB in several tissues
and cells
1: Adult heart tissue; 2: Adult brain tissue; 3: Fetal skeletal muscles
4: Adult skeletal muscle; 5: Fetal kidney tissue; 6: Placenta; 7:
Fetal liver tissues &: Neural stem cellss 9. K562. 10: U937: ii:
Jurkat-. i2: HFCL: 13 KGla: 14 KG].: 15: LOZ'. fﬁ: MCF’?: 17:
Hela: f8: HEK293; 19: HL-60: 20: Adult mesenchymal stem cells:
21: Fetal mesenchymal stem cellss 22: CD34* cellss 23: Bone
marrow. M: Molecular marker is DI2000 (2 000 bp, 1 000 bp.
750 bp, 500 bp, 250 bp, 100 bpl.

A, PCREENE 2, EHREH, A MOB £
FEREHMARNA R T RE B K62 M
M cDNA AR, H ph £RETHE M ABRIE
3| pCEM-Teasy 8AF M /7, SFREMHFI LR
B AN MOB ZE N B,
2.4 A MOB Z: [F 3= {7 TF 4 B 58 s

L pEGFP-N1 B {E{E AW, KB EEEH
pEGFP-N1/MOB # 1% 7 3 % & C0OS7 418 Hela
MARF HEK293 4108, 24 h REHEERERNIRE
T, RIMSERNEI FARANSETE S,
mMipizieE (B3, SRRMAMOBZRIET
Mpm, TEEZMARZ, FANEHREEL
2.5 A MOB E: Bl 3215 A 3 w1 4 B ) BA R =

% pEGFP-NI/MOB % % Hela #H M., &
250 mg/L G418 LKA RF NI IE (E 40,
BN MOB 5 4 0 9% & B (enhanced green
flucrescent protein, EGFP) ERMERIEN, HE
EGFP B N &, EGFP BIRIEHB A MOB 2 &
hE N Hela MIMFHBIIFRIE. ME 4 FHA[FES,
MFERERRT, MOB R ZRETHARALE
ZEMBZE. RT-PCR &SR KBS, LA a-tubulin /28
P28, F Alphalmager™3300 B3 R # 1T
EEBRSN, RINE L pEGFP-NL/MOB & 4 /74
B, 5% 4 pEGFP-N1 /% 890 B8 4 MU . MOB
MRIEBL A 8 5, &R RNA AP £
B A MOB EF R A HeLa M M3 15
PR, Him=4 00000 N DNA & 20 E 4058 5
£, PIERMIERI4ERERH, A MOB £E T F
IAFF AR Hela 40 M0 AT 40 M B EAFAE TS (R 1D,
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Fig. 3 Cellular localization of human MOB protein { x 980 )
COS7 cells transfected with pEGFP-N1 (a2 as a control. COS7 cells (b), Hela cells {¢2, HEK293 cells ( d) were transfected
with pEGFP-N1/MOB.

Fig.4 An anti-G418 HeLa cell clone transfected
with pEGFP-N1/MOB ( x100 )

(@) {b)

Fig. 5 The expression of human MOB (a ) in HeLa cells
transfected with pEGFP-N1/MOB and pEGFP-N1

10 pl of the product for 20, 25, 30 cycles was taken for electrophoresis

respeclively . o - tubulin { b > was also PCR - amplified to verify equal

amounts of cDNA template in each preparation.

Table 1 The percent of HeLa cell in different cell cycle

and apoptosis

pEGFP-N1/% PEGFP-N1/MOR/%

1 2 1 2
DIPLOID 100 100 100 100
GO-G1 66. 47 80. 49 65. 69 66. 38
G2-M 1.20 8.6l 0.01 6. 62
g 32033 30.90 34, 30 27.00
Apoptosis 0. 16 0.23 1.58 .34

3 i it

IMEBELHREFET O & BF T BUAEIEMN A
/hER MOB f§ cDNA 75|, ATE@ETHESH,. &
TR SR FERE#ITETEN, RBTIES AL
BT ILRA WA 765 T EAER K BAG
MOB ZF fY <cDNA 7. &8 RFF LR A,
AMOB §KF. PRI MOB H 97% . 97% -
91% HIARIAME. SiEaHmEm, A DR, KR
I3 MOB £ M H RTS8, Nigil5 SAM &
ME R EILE. SAM £ A S 4 23+ 51k
STHEHRE, RIMTEZMEZREDED, W P63.
P73. Byr2. ubc2. EphB2 3%, EphAd4 {k, &)
FIOARE, BHEFRERRE_RAELTSFEEE
BRZBMNERLEH, 252 EE dENA
T BRFFIECEEREN, EAHES,
hFESZ A EMHLM EST F 7, 1N
(79% ). F (87%). 3& (94% ). 4 (93%)
PrffskRFM MOB ‘e ih E2®ERTH, AR
RUREENFIBERER, EXRLFERETE
EMETHE, ERRENFET.

A MOB E:[F & 50 A2 Il 0w B R 4R R BN
£7, Vladychenskaya HMY R T E AN R R
. OBATM A ERFA, A MOB EFIF AL
WMABRF S RIE HTFRIEESFRYE, LFHE
FIAAEMEEEA MOB £FH, AERIFZE, #
¥ SACE frB BN ERZit, 2R e, BIEN
EREEERE, BERNREERTSEENA
TR, HATA RT-PCR LB W A, ZEFHH K
BRRALFTABEEF. A MOB ZF+ 5z
RE BFEXFRERMPFEER RT-PCR LR F
B, A MOB EFEEPS LA AR A B5EE 72 T 41 b
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RERELER, ERARKALR NG JLHR P
REFERMEERE, DEIEMET AR ME T
AR RFRIEM 2R AN, MoB EEMIX
e mARENREH SR T AT E R,
{EIGEE AR RGN T E, XEEE R
A RELHTE —RE,

LE RES AN, AMOB EQZE/PF3
KK, EXEZIK TARMN. J/RERE. 35
BEfR. TEMNDEER. @EERENEEMNES.
T f = AT TR R A, A MOB EHEM T HREM
AR, LRI W IR AR B 4
MW, AMOBEHEZR/» S RKEBOEEE. &AM
HPER, RATA L ER, LLECFP {EAIRSE
., w4 24 i BE A COosT7 4 M,
TR A 53R MOB EE ) HEK293 A LA Hela 48
B, TRBENFELERERIE, AMOBEH
WrEamTamRs, TARMEZ FARERT
MphE £ SRUH, RIBLEYEBETTERE
SRR —EEEy E, SRR
BAMOB [ ZRETHARA, LEEMEZA
ERIRA TR M, SAM ST B HFETES R
SHZEAD. FEEFEATS A MoB EE T FELE
5 BRI RE R R T AT T2 (2
FH5EF, WIMNNSEETN, A Mo BEELFRE
HAEMME RS RIR TR, SRR
T, ERBEINEE, BEFRFHE BT RXE
Ko RNAI B ARFIEE G BR AN HEREH
MOB fITEE R AT A LR, #H—SMPRIET

HATF.
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Cloning and Function Analysis of A Novel Gene: Human MOB*

YUAN Hong-Feng, WANG Dong-Mei. LI Hai-Min, CHEN Lin, BAI Ci-Xian, YUE Wen, PEI Xue-Tao™
( Depariment of Stem Cell Biology, Beijing Institute of Transfusion Medicine, Beijing 100850, China)

Abstract
predominately in brain, and be a five-pass transmembrane protein. A new expressed sequence tag ( EST)
( GenBark aceession number: BI740300) matched completely with human MOB gene was obtained. The 2 230 bp
sequence of human MOB ¢DNA, which contains a 1 242 bp (nt 415 ~1 656} open reading frame, encoding a

Human MOB is a novel gene first cloned in lung tissue and lymphoma tissue. It is proposed to express

protein of 413 amino acid residues, was successfully cloned. In addition, rat and chicken MOB ¢DNA sequences.
which also contain a 1 242 bp open reading frame, were cloned in silico by aligning dozens of overlapping rat and
chicken ESTs and ¢DNA sequences identified from GenBank. Human MOB was mapped on chromosome 10q11. 1
~11.2. Homology searches with the deduced 413 amino acid residues revealed human MOB shares 97% similarity
with murine MOB. 97% with rat MOB, 91% with chicken MOB and 45% ~73% with lots of hypethetical proteins
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of various origin. The predicted protein contains SAM domain, which has been suggested to be an evolutionarily
conserved protein-binding domain that is involved in the regulation of numerous developmental processes in diverse
eukaryotes and can potentially function as a protein interaction module through its ability to homo- and
heterooligomerise with other SAM domains. Homology searches and domain query indicate that human MOB is a
member of potential phylogenetically conserved MOB family. RT-PCR revealed that human MOB was almost
expressed in all kinds of tissues and cells, which is completely consistent with the in sifico expression pattern
identified by bioinformatics analysis. In contrast to bicinformatics analysis and previous study. however. human
MOB has widespread subcelluar expression, primarily in nuclei. Further study in Hela cells shows that
overexpression of human MOB seems not to influence cell eycle and apoptosis.

Taken together, human MOB is a novel phylogenetically conserved gene, which is proposed to express in
almost all tissues and cells, and has widespread subcelluar expression, primarily in nuclei. It may play a role in
signal transduction and thus be involved in development regulation. but seems not to influence cell cycle and

apoptosis. Further investigation remains needed.

Key words human MOB gene, SAM domain, bioinformatics
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