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Recombinant expression, polyclonal antibody preparation and primary functional study of NMHC-[[ A~
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Abstract:Objective To recombinantly express, purify and prepare polyclonal antibodies against human
non-muscle myosin heavy chain [ A (NMHC-]] A) protein,and to explore its biological function. Methods
MYH9 coding gene was cloned into prokaryotic expression vector pGEX-4T-1, and recombinant expression
was induced by IPTG. The rabbit anti NMHC-[[ A polyclonal antibody was prepared from the purified prod-
uct of glutathione agarose gel beads. The specificity of the antibody was detected by sodiumdodecylsulfate-
polyacrylamidegelelectrophoresis(SDS-PAGE) and Western blotting. The activity of purified antibody was e-
valuated by enzyme-linked immunosorbent assay (ELISA). The role of NMHC-][ A in nasopharyngeal epithe-
lial cells infected by EB virus (EBV) was further confirmed by antibody blocking test. Results In this study,
the concentrations at which two polyclonal NMHC-[[ A antibodies were produced and purified were 600 g/mlL
and 1. 35 mg/mL,respectively. The prepared NMHC-[[ A polyclonal antibody inhibited EBV infection of epi-
thelial cells in a dose-dependent manner. Conclusion In this study, the recombinant expression and antibody
preparation of NMHC- ]I A were successfully realized,and the preliminary study of its function was realized,
which laid a foundation for further research in the development of nasopharyngeal carcinoma.
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TUAETT . T E AR S R K X B i 421
B 97 % L AR (WHO [TAEDS! ) EB %% #
TR AT SO PR DA R B i DR R D o R TR 1 R A
FZHNR.ZHBRILNES ST EWENLEAE KBS
2. EB R A yIEZ 0 1 R ik B T U 7
J& 5 1997 A B T A 21 21 [ B 98 A AT 58 HLA (LARC)
RS e EB ARSI T 2808 )E" . EB g
FER PN £ 2R B bk O 40 A b R 40, 5540 R
ELJRE AT A R R R g A i RE s A 5
AN AN 2R & B EEE 1 ACNMHC- 1T A) | 7
T 22q11. 2 ek B aK 1 960 SR KRB
MY HO HE R G f5% 0, 33— 12 223k 76 41 i 5 9 AL
REM,. S5 2 &, A5 40 i 59 e U i e
A RIS A B R R . B I R R
W NMHC-1T A 598 EH gH/gL M HAE A&
EB Ji5 2y s |- iz 4 e’ NMHC- 11 A & EB %
iR NG Y B 71 O S 3 O S R P s s e
XFNMHC- I A 88 55 9 5t EB g 7 J8k 4L (9 o e
A T B AR R R R L, AU
2 S REDUART 2 H R il g5 Bt NMHC- 1T A B % 5
PEPUAAR S Sy ik — 25 JEAT B WA i 1 43 38 18] 36 97 FE Y
NMHC- [T A 7 5 W 9 473 18 £ €629 58 FE Al
1 #R5FE
L1 Mok WedE 3 ] 5 48 3 A4 20 40 (NPN-1,
NPN-2 NPN-3 .,y B2 Wi by 4 i 38 A5 20 20 A1 4 ] 5
M & 2 28 (NPC-1, NPC-1,NPC-3, NPC-4, %5 B 2 W
MR A2 . 4 Rk AR R B K Al i (NOT L NO2,
NO03.N04) .7k A= 4k ) NP69 4 Jfd F1 BMI1/NPECs 7£
Tl 15 0 B 3% 3 (KSEM) o £ 3% (InvitroGen,
17005~075) ; £ WK I 20 Hfy £ (C666-1, HK1,SUNEL,
SUNEZ, CNEL, CNE2), CNE2-EBV, HNEI-EBV,
HK1-EBV #il Akata(EBV-eGFP) 5 32 7E 5% Ji& 2 I
HH RPMI 1640 K g v, B 352 5 10 R 37 °C 5%
CO. ., EBV-eGFP {il & i scik [9 18 . A 0. 80
B 1eG 2Bt Akata (EBV-eGFP) 41 g 3 i 1gG &
F S AR EB g 8 T AR 1 A S A7 199 DT {9 1
KR, E4 Bk pGEX-4T-1/GST-NMHC- [l A-C
(amino acids 1665-1960; UniProt entry P35579) 4«
EWHEIRA . LRI HARE AR WK THEE
“SES S AR R AR R B 0 BT T TN AW
BHEABRAF
1.2 {¥#5ik5 7900HT Fast Real-time PCR %
4: (Applied Biosystems, USA) , B, 5K 4% , 7K & B3 K 4
BEI B & 58 (SynGene) , f5 X ¥ ¥ 1.0 HL (Centri-
fuge 5810, Centrifuge 5417R, Eppendorf{) , ## 4li /K &
4t (Millipore) , # J1H#EA% - 43 H1 K Fl pH 1 (Met-
tler Toledo) s JE iR ¥R 71X (Scientific Industries) , # &+
TAEES (JpiE) . 353746 (Thermo Forma) , 3@ Y6 1

e (COIC, XSZ-H) , 8] # A 22 2 W 52 (COIC XDS-
1B) , 3 =41 i {2 (FACS Diva Option, Becton Dickin-
son, Mountain View, CA), Trizol if #| (Invitrogen,
Grand Island, NY), ¥ ¥ 5% fiff cDNA & ik &
(Fermentas, St Leon-Rot, 78 [E) , KR % . & Bt H Ik
B M BE I ¥k (Glutathione-Sepharose beads, GE 2
7). % 1gG (R&D Systems 2 #]) , anti-NMHC- [ A
RZEESUAR (JEE Abcam 24 H]) , GAPDH $i {4 fil
B-actin HLAA& CHE I RELA FD .

1.3 J5ik

1.3.1 SEAHEANRE.EEMaif  ffF 4k
pGEX-4T-1/GST-NMHC-[] A-C (amino acids 1665-
1960; UniProt entry P35579) #£47 Bam HI il EcoRI
XU ) 508 45 B0 /N v B AT 00 F0 b . o
H R pGEX-4T-1/GST-NMHC- I A-C #1% B8 J5i ki
pGEX-4T-1/GST #% 4k A E. coli BL21 J& 22 2 4il Jifd
LR T EA RAIE £ (50 pg/m) FitER LB
M. 37 Cid i 5% 15 B EAH B 1 R IRw bR R JE A
500 uM IPTG iS5k 5 h J5 . B O UWETLIE . 7ETT
TE FFOIA A TR RS R R S s B0 AR
JH SDS-PAGE 5/ H & H . A BeH ke
N M BE X R (Glutathione-Sepharose beads, GE 2\ @)
gfifk NMHC- [l A 41 HEH . Z B vl ] 84 .
1.3.2  ZrlEPuRnd & . aifb fzomie  UH
ARREE RN RIESNY S BT 1 mL A i A XF
ML, B 45 i NMHC-1T A & A 1E o % 5 LU
LozZw/ AfEEd AL T2admgs 2
HAKRH . 8 ORE S R 5 Bt 4 Rk
B 7 d Jax H A K H 1 i 47 85080 bk B S o i
£ 2 HHARRHE B RGEE M IME % 30 mL 12
mL, SR JF B T 24k . Wi, R A $% ELISA /977 %
RN AN H AR IR - 1 A 25 i kOB It A B AR i R
M SDS-PAGE £ I 4 4k J5 19 S it NMHC-11 A 4t
(N7 35

1.3.3 Real-time PCR fI Western-Blot &
Trizol i 7] (Invitrogen, Grand Island, NY) J\ 4 ¥k J5
ARSI b B 20 M L3 MR K A A S W b Rz 20 MO b L6 AR
R g 4 B AR L3 9] S W 8 184 A L 2 4 5] e WA s 24 21
TR RNAL SR 5 T30 4% S i cDNA & ik 7] &
(Fermentas, St Leon-Rot, & [#) #f 17 i # 5% i cD-
NA ., H Real-time PCR 77 k5 ] S WK 21 e A% 1 41 22
NMHC- I A mRNA 7K FRE RO, NMHC- ]
A.GAPDH (5|4 J¥ % & Real-time PCR JZ Ji % #F
[Fi] Sk 4 i — 3" . Western-Blot Il Jy ¥ 2 B3¢
BRO1T R A LR L3S anti-NMHC- 11 A 2 £ w4t
& (EE Abcam 24 H)) il 45 1 anti-NMHC- [ A fg £
SEREYLIA .GAPDH Hi & Fi B-actin HT & CHr[E |-
WA ED L GAPDH Fil B-actin Hiik NS M,

1.3.4  HUARBHWT S FH & 09 AS 8] vk B2 1) 2 e b
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NMHC- [ A $#& (100,50 F1 25 pg/mL) Fl 100 pg/
mL %] BB 1gG (I 3E F R&D Systems A F)DTE 4 C
AL FRAHAE 1 by ANBR LUk SR J57E 37 'C &, EB
TR A 3 ho B E T LXSA PE 2 k. 1 mL 1y
KSFM 15 57 BE 35 5% 24 b, I =X 4 f{C A I 24 b 4
EB J 7 J8 4L 41 i 1) F- Y 5 S .

1.3.5 JaNdiffsrdr Akl EB gk 55 /80 240 i
) A A 29 e B 40 M AE SRR YL J5 24 b pN B R
A B b B A 40 AR AR R SR 5 R I =K A A
(FACS Diva Option;Becton Dickinson) 47 #:1 ,
1.3.6 Zit#ab® (S SPSS16. 0 i
TG . FF 6 IEA AT W 55k}, P9 41 1) 4 4%
Fo# . R Hl Student's ¢ ¥ 56  BE L T+ 5 R, P<
0. 058N W ZERHAZRIFFE X,

2 % R

2.1 NMHC-TT A mRNA 7¢ &5 0 40 jg gl 4 vh 32
Fik SR OEE I PCR 45 R BoR . JEAC K 7 1 &
W b 7 20 M L i A Ak SR B A0 M R L S R R A0 R R
BT 58 3l A A U B R A AU A B SR OK O AR R AR
NMHC- I A, 4 R BACHE 709 5 1 57 40 e NMHC-
II A ) mRNA Rk Fb & 0 g 20 i ik b 0 2238 90 =
BR T C666-1 Ab. KAk SR 0H F Rz 20 Hd Bk o NP69 1
FIRBAR S T3 A1 2 BRI A AL A0 M AR oA i . 7 SRR
kR, C666-1 By NMHC-1 A 9 mRNA ik &
L HKOE CNE2, 5 3 i B 5 34 AE A 2V Eb . 4 4]
BRI A S, 2 ] S 4 2 NMHC-11 A 19
mRNA Fk K85, 734 2 BIAHZEA K E D,
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A F8 NMHC- 1T A mRNA 76 J5E A 55 557 50 R 40 0 L ik A= 1k
B B 4 AN 5 0 g 40 AR P )T 2 #6365 B %78 NMHC-TT A mRNA
FE ST 538 AR A R B SV T2 Rk
A 1 NMHC-1I A mRNA ZEEEMAMEMAL R ZRIE

2.2 NMHC- 1l A-pGEX-4T-1 JF#Z 2k K 1 % €

S NMHC-I A EHEHMWPFHEFRSE itk HHR
% pGEX-4T-1/GST-NMHC- [ A-C #4173 ¥ J5 15

/N BRI/ 1000 bp A2 Ay s 483 W 5 FEE X
o ¥ 91 5 NCBI i 2 MY H9 5 [ 5 41— B
(E 2A). &4 pGEX-4T-1/GST-NMHC- A-C #I
pGEX-4T-1/GST S 4 Jfi ki (1) E. coli BL21 & IPTG
B FEILG .4 SDS-PAGE HLJk . 45 5 5 7= 16 A1 % 45
TR 60X10° A4 A W MR s T &0 R
GST-NMHC- T A i E 4 & 1 s X 7 iy 25X
10° EAMAE B EATER AW, N GST HH (K
2B) . B IR AK IR 7 W) R IS A D6 T R B 0 R
i NMHC- 11 A S & A 4ifk, @ SDS-PAGE
SEE AT L WA Al T GST-NMHC- I A B @l
FEE 20 i — 2 KA w b = 0.
BT RT 2 mg, AN 1.0 mg/mL B2ifbiE N, &
B g BN % 2, i GST-NMHC- 11 A ) filt & & 11 (&
2D)

W A N Bam HI #l EcoRI Xf & 4H i i pGEX-4T-1/GST-
NMHC-[[ A-C #F 47 AUEF ¥ /9 % %, M iy DNA DL15000 marker Fil
DNA DL2000 marker, 1 Jy & 4 ik pGEX-4T-1/GST-NMHC- [l A-C,
2 J3H Bam HI #l EcoRI Xf 5 4 i B pGEX-4T-1/GST-NMHC- [ A-C
PEATHE VI 045 55 1 B 9 GST-NMHC-1l A fil GST HE AR FEK. M K
Marker.1 2 GST-NMHC-T A W EHEH.2 H GSTEHEH; K C A
GST-NMHC-I A fI GST #& (1 # 4fifb. M 4 Marker, 1 2§ GST-
NMHC-NIA WEHE .2 Jy GST [ & D Ky Kt & il % GST-
NMHC-TT A F 2418 [ 19 %5

B 2 NMHC-[[ A-pGEX-4T-1 BE#ZRIEZHEHLEER
NMHC- A ZEHEAWNFESRIE 4

2.3 fdt NMHC- 11 A £ 5@ BB 19 6l 285 S 20 p Dl
E O NMHC- 1A 8 1 E R R i HAKRHE B
BB S 5 JE Y I3 58 G (R) H2 ELISA J7 i3 I 45 4t
NMHC- I A IfiL 7 B & 5 4 1 000 000(J& 3A), F
FHTEI4%E ELISA J5 R IE T 15 H A KR H R/
L7 Y 58 Y8 0 & £k B AR A 85 0 381 A& 1+ 100 000,
1: 500F1 1100 000, RPHE T 2 5 HAKRHEHRT
LY PRI Al AL BT i 84 4351l J2& 1 ¢ 1 000 000,
1:500F11:1 000 000(& 3B), SDS-PAGE #& ] 4fi
5 B et NMHC- T A HTiRH B 73 512 600 png/mlL
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F1 1. 35 mg/mL(E 30),
2.4 CRAH Pt NMHC- 1T A Hr A4k i 50 g
Y1 B AR AN A A B L R A AR NMHC-TT A A
M2k SRAH &2 1 5Pk (45 8 S3633-1)
12 SHLAR (i 5k S3633-2) K il B W 95 4 i bk b
NMHC- I A W8 H Rk 00, &3 2 FR B4R 68 K Il
FI) B A0 B AR b NMHC-1T A £k (B 1A, 5
kA NMHC- 1T A $r iR 48 He » il £ 19 B4 o 5 A I
Sk A AL B 1R 40k NMHC- 1T A 8 (10 3% VP A SR ELISA J7 i il ok 9 2 FH Ak B F1 e i i
jq,ﬁﬁik{tﬁjjﬁﬁ:%uﬁﬂ%E@*ﬁﬁgﬁﬁ{ﬁﬁﬁ(}{g&fﬂjj\j HIERMEAN AN IS HAREA®R.2 h 2 5 HAKEA®: B BR
L5 1000, 3 B ] 4 1 bt s g O ELISA IR KGN 2 BRAUTH PRI 1 1 PRI G2
(1B i;%ﬁiiﬁfigg%g%ﬁ;ﬁ%; 2 % AR IE LS. b R LTI B C
° ~ R SDS-PAGE K4 ALJ5 ) NMHC- 1 A Buik w1 B B F 15 H A
FIRS E 2R3k EB 35 10 50 MR A0 Ak oh NMHC- LA Jompgumyst flii .2 ook 08T 2 5 F Ak H 1 6 0 46 6t i
IR TED . KB EB i 8 092G IF A 52 i NMHC- B3  %H NMHC A SEEAKNENHRESER
I A FEHB LR E 4O,

$3633-1 $3633-2
C666-1 HNE1 CNE2 HK1 C666-1 HNE1 CNE2 HK1

v
& &
S &
e N W e ...-..
NMHC 1A
GAPDH m -.“

A B B-actin C .

TE B A R LS PR G5y S3633-1) A 2 S HIR (Zi 50 S3633-2) 48 I &5 W 95 A0 ML bk i NMIHC- T A i B FRIA TR 0L 18l B R AL 2 5
Pk (%5 S3633-2) AR ML AL PTIR (45 S AB24762) K67k A= A 8 1 B2 40 b NMIHC- 1T A (9 2 (323 05 00 1 C R A 2 S hiik (RS
S36:33-2) A P Sk W S 200 Ok T B o0 74 e e WA 0 e s S A RS AR B 7 B0 R AN R P NMIHC-TT A B2 B 3R GA 1 0L

4 &S NMHC- 1 A RN B RERMKFkELBREEFMABEKES NMHC- 1| A ZBEBHRIE

$ & a
b & o
S & ~f°

& §

T A et WA IS¢ EB 9 25 30 IR0 38 I TG 5 AS T R 52 i vp AT 1A NMIHC- T A 08 85 )5 7 A= AL S0 1 B 4 i i AR E P 5 BLC Oy
EB 5% # 2 & i g 2 e B 5 AN 17 ke BE 9 eh RIE i NMHC- 1T A S8 57 5 7 Az A 5 00 12 200 6 19 J2 e 250 28 B A R el s 0 B 7% 7 349 i =+ Ao 22
(n=2), XS B4 TgG RPNy 10090 H A 5 LRI 3 B9 (6 s © P<C0. 05, " * P<C0.01

B 5 NMHC- I A shin i &l EB 5 5 BRI EE
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2.5 NMHC-II A Hriin] LI 2L 30 6] EB 5 5 14 J8&
Pe o W58 NMHC- 1T A 7€ EB 95 55 8 4y 5 il g8 b R 4
M oE B R HEAER . 4351 25.50.100 pg/mL i &
) 2 TR NMHC- 1T A il 5 5 7k A= £k &5 08 20 g #k
NPEC2-BMIL ¥ 5 J& » S8 I 3 2o 2¢ ) i fl 45 L 2% R i
=0 AR I, % IR et NMHC- 11 A £ s R ik ]
PAREAR EB 9 B (19 8 G R0, I 52 550 JEAKOBE M. 100
pg/mL 5 (1% 2 5 BEPUR B> EB ik 3 0 % 80K
ik 54,84 % . MR IZBUIR X IR T 00 YL IR A B
M, JToie 2 B e ULEE GFP 1 335 45 0 F o =0k i
EB 55 8 1 B 8508, 45 R 1 — 3 (& 5),

3 it ®

NMHC- [ A 7 3% [% R R 6 75 (KSHV)O P Y F A
A B LR B (HSV-D M 3E A 15 32 40 i & ¥ % 3k
WEEMEM, NMHC-1 A J& HSV-1 B4 b &40
MR A2 44 3 BRI NMHC-TT A A# T HSV-1 5 |
R A m At . SCkRaE NMHC- 1T A 2 5% %58
FIE I 25 45 fiE (PRRS) 96 B 8 Y 1) B Z AN (A 7, &
4 NMHC-[I A # 1 C K i 25 # 3 (ig 44 25 PRA)
i SRR A 1 5 BB A BV P BH T S A AN R
ZEANERG B (PRRSVO B N4k 3 — 22 & Bl PRRSV 5
ALY PE PRA SR 1R 0 & 00 5 28 A 30 AR L OF 2
FlEARE M . PRA & HA I H PRRSV & 1 f1 2
R AN T) B R S e Y S RE I B R A I oY R W
EB i # gH/gl. 5 NMHC- I A #1 B 4 {2 i EB 5
FA R B A, OF ELAm A P9 I NMHC-1T A
() % 1k vk 2> EB i 8 B9 45 A Ul BT TR
NMHC- I A 1€ EB %% 7 J& Yt 7k £E £k 5 W8 b R 41 g v
RIEBETZ AR . 235 10158 2 5ok BH T 52 50 &
B 25 1) 2 e BE ST NMHC-1T A 7] DLRE K EB %% 8
() SR G g 3, I 5 ) o AR P L LX) R o B 1 R
AR A FE R FAS W) 50 e A5 2 T A R Y
iR AT SR F A C R o X8, i — 0 3%
B NMHC- 1T A 78 EB 3 8 8% 44 ik 24 16 1) 5 0
bR iR E EEAAER] . REFH T NMHC- 11 A
5 EB % 8¢ gH/gL A B AE R A9 ) %) 7T g BH 1k EB
9 1 1 A BB 1E i 2B b B S b R 20 B ) e A O B
fb. P& £ X NMHC-TT A 8 55 19 Bt EB 9 8
TR B ORI AR X6 0 e 17 ) K H BT B IR T
HAETEEZE L.,

K F Akata EBV (+) 41 Jifd il £ /9 EB ik 75 #5 17
SR CE 11, DT A K 0 95 B Tk e 20 i 2 4t O 4
2 AT T R B EB 5 1 B YL Kk AR A S 1 B A6
e ERIE A S 5 B HT . NMHC- [T A 323509
AL S SR i R EB g 15 iR g S g A0
Mtk SR J5 F GA18 ik , 3R 18 TR & =ik EB 81
SR A M AR . R B Western-blot Jy i K Il 2 g 3%
ik EB 5 5 1 S 00 40 B bk v NMHC- [ A R 3%
SEAE O KI5 R BRAE AR T, NMHC- 1T A 8 E B 263k

WA RN, 20 EB 9% 5 19 J8 L I N B8 52 i NMHC-
IAEAWERSE, SEEATHR 3.

B, NMHC- [T AT i 988 48 i vb i) 1 T 8Ok B
ZHRE, B K& B MicroRNA-647 38 i #U [ ]
SRF-MYHO %l Wi 9 ) B i 40 i i (R B e i,
— TG BF 5% 22 B K A A 4 D RNA PTCSC2 5 MYHY
EALE B S R EFREE . B —ToFa k9
S100A4-Myh9 5@+ 1% S84 KEF 3 i 31 L
B (0] 70 005 RS A 0 T 0 A0 M A A R AR BN A E
WEST & P 2236 09 NMHC- 1T A a7 LUAE S 9 s e 98
AN BTG 150 F bR &4 DR 9 I NMHC-
A WK 5 B B A M8 e 8 i 1R 28 R L B hE .
SR 7E Sk BB 9 v, NMHC- 1T A B 8 DA Jib 983 41
il R, SRk GE NMHC-TT A S1943 {7 55 Y B
PR Ak A B 98 1 40 i 4 356 o R A DA T A2 2F ok 9 4 i
MR AR,

ABEFE KB NMHC- T A mRNA e JF A8 K 7% L7k
Az AL BT R AT AR S T R AT R R B A 4 B
MR g 2 43 P R A #235 . 9F H NMHC- 11 A & 1 16 AR
BR A% K AR A SR Bz 200 R S P S A i P AR
Tk RAXFEA ] Z AT S0 R4, % &
F B HL Al 18 A K - A S W s e & 4 04 A SO an i
EHAGFE— LT .

4 7 it

SEE RIS T AE NMHC-TTA &AM EAE
ik Al S s A Z BRI . R Z PR
AETH A0 b N I R A 9 NMHC-1T A EH . A,
KB NMHC- I A Z g BEdrik n] LU 20 10 6l EB %5
BELE KA AL S W Bz 40 M b SRR L S iE — 2D B Y
NMHC- [l A #HCThREBE 2 | 8 BEALA .
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