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Cellular localization of MAR binding
protein of Dunaliella salina
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Abstract: To study the function of Matrix attachment region(MAR) binding protein(MBP) , full length, N-terminal
and C-terminal of MBP gene from Dunaliella salina were amplified by RT-PCR, and fused to the green flucrescence
protein gene to construct the eukaryotic vector. Then,the recombinant vectors were transfected into Chinese hamster
ovary(CHO) cells by Lipofectamine 2000. Fluorescence microscope and western blotting were performed to deter-
mine the expression of the fusion proteins and cellular localization. The results showed that the fusion proteins were
expressed in CHO cells, the proteins of MBP and C-terminal part were localized in the nucleus and clearly detected in
nucleoli, however, the N-terminal part was distributed into all cells,
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MBP)X B MAR EER R EFHATIEREE
BEEMENX. HAl MBP IR EEE P AEMHE.
EMEXRFAEEEEZOEY, — LT RKHA
MBP E i T 40 M #% (Meier %, 1996 ; Morisawa 5§,
2000), BEEYFESEAR SLRE, AR
P4 25 o 40 B B BB 3R 5K A9 O R AR R R [R]  MAR
FIREEAEAGIRAEZET. HEKHEE-
FEMREZER, GG BF. PLERE, THM
BE, BB MAR REREAN AR MR, 5TH
HMRG  RITARESEL 3 MREERFINE
EEREHN MAR FH(E X5 %,2007; Wang 5§,
2005,2007), 3% H 4+ 2 i MBP % & (GenBank ac-
cession no. : DQ124215), ZASHF 5% 76 7 1 B 9% & Al
£ R HE GenBank % FAYAL K% MBP £ K
cDNA FFl £, PCR ¥ FH 2K FFI LKL N 4
M C % 3, 4y 4 N : MBP, MBPN, MBPC, #) 2 #
fk pEGFP-MBP ., pEGFP-MBPN . pEGFP-MBPC, Hf
REAPEEL KU 4 (Chinese hamster ovary,
CHO) Hr By R 7K T F 40 i & iz, 45 R 2 & CHO
HRPREZEE, KRB MBP f C % 7 5 & fiL
THMRAZ,N HiE L T8N, 38 MBP &4
ENFESHFLET Cm, X AH —~ S HRELE MBP
RIZHREIT F LR Al .
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1.1 &8

MK EFE (Dunaliella salina) (UTEX 1644) 1
BEEEM AR E. coli JM109, pEGFP-C1 i Hi 1
AW ERI;CHO W A F H 1 B % 7 9 R 8
. B4 MIEW E KB TBD 447, F12/DMEM #
FEMPEEBMN B HyClone 24 7, pMD18-T 1%, %
MLAM.®WE TaKaRa 22 & ; RNA # BUR
TRIZOL #1 Lipofectamine 2000 I § Invitrogen 2
&M AB Rt R EEFEYEARERAA.
DNA Marker, & Fl Marker #§ § Fermentas 22 &),
519 m AN FE e T AT,
1.2 /%
L2.1 & #Empany i HMBMAMEL 5X10° mL A
A EEMTE Ben-Amotz B 57 B4, 78 26 CHHET
S B 3% 3% (Ben-Amotz %£,1989) , 3¢ R 3% [ 81 umol »
m? « T, JEEE R 12 h,
1.2.2 MBP A B #h e A Bk th 2 R Gen-

Bank b % 5% 4 K15 % MBP cDNA F 3% i1 4 £&5]
Y1, 4% F#E5 9 P1.5-CGG AAG CTTGG ATG
GTT CTC GTC TTG TTC GAG AC-3', F# 2%
P2.5-CGG GAA TTC TTA ATG ATG ATG ATG
ATG ATG CTC AGC GGC CTT CTT CTT CTT-3,
C ¥ | 34547 .PC.5'CGG AAG CTT ATG CCC TAC
GAC AAG ACC AAG C3',N % F##5|4.PN.5'-
CGG GAA TTC TTA ATG ATG ATG ATG ATG
ATG GGA TCC ACG CGC GGG CTGCTCCTT GG
3", RILER 44 51 A5 A B Hind [ EcoRTES ¥4 &
R His #r%, H+ P11 P2,P1 1 PN, PC #1 P2
41 544 i, MBP, MBPN,MBPC & = F #5149,
TRIZOL i {2 Bt o 3 & RNA, AMV i §%
KEFEM DNAE—8. BEWAFER GCEHEER,
FH 2X GC buffer T(8{#F 2 X GC buffer D, PCR
P .94 °C 2 min; 94 °C 405,62 'C 30s,72°C 2
min, 30 P& ,72 "C 10 min, 1% 8§93 ARHEEE R 5 9k
W, Lh Hind I.EcoRUNUESY] B g9 5 H 1 B, T4 %
BBk S AR R B LI ) pEGFPC1 84k b, %k
KEBAT B TM109, F2 IR BRI B ) 4 € .
1.2.3 3 CHO i ¥ 2Xx105/mL CHO 41}
M T 6 FL4k L, F12/DMEM i 6 35 5% 5 13 IR %
7. FWg K Lipofectamine 2000 4 B3 45 4 3 ¥ 3
pEGFPC1 . pEGFP-MBP ., pEGFP-MBPN ., pEGFP-
MBPC, BT B L A 500 pL J I 46 3% 52 W .
37 'C.5% CO, #5724 h R R4
1.2.4 mpp 24 A HZA Nikon 2 7 B HER
/ARG WAL RN MBP WG EAMA
N, MESBINHI KGR EBRESHN  Exci-
tation Filter 435/10 (MBE34232), Dichtoic Mirror
DM455 ( MBE34270 ), Barrier Filter NBA480
(MBE34535) .
1.2.5 Western blotting # @ ZHERNIBRA
BEAMEHEHSL SDS-PAGE Bk Z 5 H B LK
EABESETHITAEBRIWRIEER LA
RTHERR SN E AT, WERRRER =
HU 34T Western blotting 43 #7, 3 B-actin YEXT R,

2 X

2.1 MBP EEHERERRBENETE
PCRERER,. I HAK DNARBRRETHE
F/ANAFE 1 600.1 200,400 bp, SHHILE R (B
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D, ¥y A B el g4l , % 8 pMDI18-T %
PRI, 458 BLAST 4347, 5 GenBank & ¥
F5E 4 —F . Xtk B A BE R 2R ik 3 ik XUBS U &
AT T, L REEH .
2.2 MBP By 40 B E {i

¥ 25 i ki M1 pEGFP-MBP. pEGFP-MBPN,
pEGFP-MBPC %% CHO 41},24 h G B
T, # Y2 Fk pEGFPCl #1 pEGFP-MBPN
1 CHO 40 iy, 4% {6 5¢ O 43 #a 76 36 - 40 fg, T 7% %
pEGFP-MBP #1 pEGFP-MBPC & 4 ff ki 9 CHO
W, BT EN TAREHRETFTZE 2,
2.3 E#H%E 5 i) Western blotting 43 47

A RAEBRRENIIEE—P, ILFH D
B 1gG Hi{4E N —H #E1T Western blotting 4347,

[ Y R Bractin /EPHIEXT BB, R BRAE 90~117,
49~90.35~49 KD & FH R &, IEAEH 6 M4

B 1 PCRYBER

Fig. 1 The results of PCR
1,2,3. 3 %8 B % K Bt (The products of PCR) ; M;:DNA marker

B 2 MBP 4 5E i 4
Fig. 2 The results of cellular localization of MBP
a,c: Y3 Fob pEGFPCL MIE 41 ik pEGFPC-MBPN, % 5,3% 36 43 47 3 4~ 40 B ( X 400 5
b,d. 5 4 B4 Fp pPEGFPC-MBP il pEGFPC-MBPC, %46 3% 3% 2 i T 41 I $% ( X 400) ,
a,c: Transfection of pEGFPC1 and pEGFPC-MBPN, green fluorescence was distributed into all cells;
b,d: Transfection of pEGFPC-MBP and pEGFPC-MBPC, MBP was localized in the nucleus.
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MARZREBAEYREOR LM —-KREST A/T
%) DNA 731, 5 E R B K B, MAR BB I 8
TR REE 1, 3& 7] LIYE & DNA & ] 59 2 1R 5 5
HEEFNNER. B MAR WEZEEREIINER
HHREKF B E Gz EREKFHER(E
RZ5%,2005), HARFE#Y MAR 7 5 3 & H & Kk
SRR, HF B F MAR B EBEHL G E AR F
. BFR MAR 891R¥ DI RE0 21 45 B FI0F 57 MBP,
HAl—£& MBP & & WY 5w ke ok, BT84
A MFP (Meier %, 1996), AHM ( Morisawa %,
200001 Nop KK, BF —LEAMK, 0. HIH

B 3 Western blotting 53
Fig. 3 The results of Western blotting
1,pEGFPC1; 2,3,4 43K 3 MBP, MBPN MBPC Rt &4 & H
5,6,7,8;B-actin,
Lane 1, the cell extract of CHO transfected using pEGFPCI.
Lane 2,3 and 4,the cell extracts of CHO expressing MBP, MB-

PN, MBPC fusion proteins, respectively. Lane 5,6,7 and 8:the

positive control B-actin.
REHAEHAERB H1 M nucleoin /8 F MBP.
AP R A, RAT4E & 3 ML KEE MAR
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B MBP, B 5% & BUAL IX £ 3 MBP /] Nop5/Sik &
BrEMRA—F CmEH LN KKX &5, H
K BB Nops XEEH K —HFIIRAEM, B
HPAREKTF IOANEERBENLEE KT
LLDDLDKELNTYAMRVREWYGWHFPE # {4,
Rt — R A K% MBP 213 BLAST 4 #f,
[ ¥ MBP &8 Nop ZKIEM &, Hit, 43X
) MBP ATBEJ& T Nop Kk, AHIRFEH, Nop X
T 8945 43 4 Noplp #l Nop5Sp(Nop58p) & /ME 1=
BBEAERE S (snoRNP) 8941 4+ 5 RNA #9871
#3%. Nopd 2 MBP B £ W IE LM rRNA By (k%
4 (Gautier %,1997) ., B E HAY Nop58 25 MBP
754 MAR DNA(Hatton %,1999),

Hitt— BB 5T AL K Eh B MBP BT RE, R L5
M T3 MBP EA R X #E I 7% CHO gif
HITEARBEN R B NEE MBP FEAH
REPRE., ZRIFLBTREINZEIOLER
MEEOBREMEM THRBME Nops 3¢ MBP
BO45 ¥ A RE DU , FTREAL EC 203 MBP 125 rRNA
BN, A 4 B B B R A T R A A R
A — BN ST B H B AR R 4 R A E A
{f£5 (nuclear localization signal, NLS), ‘B ®] DA%
BERER NLS Z{& importin-a - AT # A 415
# (Fagerlund %,2002), M Z 1 # Nop5 2 MBP
ECRMER -THBEERERAREEMT
% (Fujiwara % ,2002) , A< SL B | 75 A [ 31 3 MBP
EUTHRZE CRmEE SHEEER, LRIE
http://cubic. bioc. columbia. edu/ predictNLS/%
WM, PKKKKKE #il KKKAEAGAADGGAAE-
EAPKKKKK H¥EMNES FFH . Hf PKKKKK
E¥E -1 EHENHE SV40 B T HLE K NLS
(PKKKRKV) (Dingwall %5,1982)#8fll, F —#45C
BEBRRRTEXBBEAERBRESARTEENE
HREGRERTRAWFENERNEMER,
H-PREXMBEREMNGETEREEZHRES
ZEAE RSB,
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