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Abstract: The 11 kDa protein, a small nonstructural protein of parvovirus B19, may play important roles in viral
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replication cycle. To investigate the effect of 11 kDa protein on the NF-kB signaling pathway, we first prepared the

poly-antiserum using GST-11 kDa fusion protein purified via prokaryotic expression system, and demonstrated that the

11 kDa protein mainly localized in cytoplasm when expressed in Hela cells. Meanwhile, luciferase activity assay and

Western blotting assay showed that 11 kDa up-regulated the transcriptional activity of NF-xB and induced the degradation

of IkB-o in Hela cells. Moreover, the 11 kDa protein activated the IL6 promoter, which is probably through the NF-«B

pathway. Taken together, these results suggested that 11 kDa protein may contribute to activating inflammatory factors

through participating in the cell signaling pathway.
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Human Parvovirus B19 (HPV B19), fijfX B19
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T 5 WAL (Densovirinae) , 4140 il 5 T )&
(Erythrovirus), & HETR IR B PR REEGL A
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Frappier [ Tijssen Z %% .
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A T H R B TaKaRa /A7) ; DNA B
Jig ISR e R R /N rh R S B
Tiangen /A 7] ; £ 1 marker I H Fermentas /A A ;
Y47 jetPEI Reagent I H Polylus 23 Al ; 26t
R RN & (Luciferase Assay System) 1 H
Promega /A 7] ; RPMI-1640 55538 | R4b 544
W H Wisent /A 7]; BAY11-7082, LPS. DAPI,
Z RPN AR = REYHE AR AT Dylight488
Fric FHe U A SEEFEAEYHOR A s B 19
IR AR T AR W TR BN WA
1.3 11 kDa RiZfIEZFTIEHRAI1TE
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11 kDa, PCR /=4 BamH I/Hind 111 X ],
5 2[R RE DD 0 JR A% 3238 AR pGEX-KG i # .
LIP3, P4 N51%), PCR 315 11 kDa-HA fil
G IHE Xho 1 /BamH 1 MG A B FEIE
& pcDNA3.1(-) . ERi#E = %4k E.coli DHSa
2SI, PRERTRTVE PR, 4 PCR K DIRIE
R, 25 R T A TR R AT

1 %k 11 kDa EFE LI hIL6 B3 TFXAEI5]4

1.4 11 kDa &R % = EinikayHl &

J4 0 7 TE A ) pGEX-K G-11 kDa 5 4H o ki 4%
1k % ik B Bk E coli BL21(DE3), %4 IPTG
(0.6 mmol/L) 535514 N AR RS R, 8
FEERE, 12 000 t/min &0 1 h, U FIER,
0.4 umol/L JEMELIEZ T, GST-Bind™# AEHF 7
FEPEATETEMT 2tk . BSA 10 Ak J5 45 1 vk
B, B 200 pg B HH GST-11 kDa Il ATE & 5%
I AFIZE 300 uL, 5 T %% BALB/c /)
B, 50 2 R IR RN e A7, ARG 7 Kmsi
B LR, sz 43K, JF T 4 RG]
AR 3R BB

1.5 SWmEF IL6 B FRIKLREIRE
L B H 38

BT T R E A KRR
M Hela 4 g $2 B MO SE 20 DNA, DISEHUY
YA SEE 41 DNA St , PS. P6 B A514), PCR
P14 106 3 3 T IX H B IL6-Promoter, PCR F=4)
2 Kpn 1/Hind M EGYIGEHEA & 9O CR BHRS 3
A pGL3-Basic 11, FbBkEssifs, 4
PCR FUEFUIRAIE ST , o BAYE se ek T g2 T
A TR BR AR .

Table 1 Primers for cloning of 11 kDa and human IL6 promoter region

Primer Primer sequence (5'-3")
P1 CGCGGATCCATGCAAAACAACACCACAGACA
P2 CCCAAGCTTTTATTTTTCTAAATTTTGAT
P3 CCGCTCGAGACCATGCAG AATAACACTACC
P4 CGCGGATCCTTAAGCGTAATCTGGAACATCGTATGGGTATTTTTCCAG GTTCTG
P5 CGGGGTACCTGGAGACGCCTTGAAGTAAC
P6 CCCAAGCTTCTGGAGGGGAGATAGAGCTT
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Hela 4iffi7E 37 'C. 5% CO, 8 FHHT
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1.7 SRIERLHN 11 kDa B A A R ELL

Hela 4R T4 T35 A1 24 LAk,
# 0.5 ug pcDNA3-11 kDa-HA Jfikif4 4t Hela 24
Ml %Yy)E 2 48 h, fHFH 4% 2 5 W % I e
Y1 30 min, #RJ5 F & 0.2% TritonX-100 ) PBS
24l 15 min, 7% 1% BSA (¥ PBS % iRE ] 1 h,
SAIMAPL 11 kDa /NFUALTE (1 ¢ 1000) =% F4T
HA (1 : 1000) fER—¥t, 37 C454 2h; PBST
Pk 3 ¥k, &K 10 min, #RJ5INA Dylight488 Fric
PN 4T, 37 CHFE 1h; PBST 1k 3 X,
£ 10 min, JIA DAPI % iEEOGY (S 15 min,
PBST ¥ 3 Ik, 200 MEE 11 kDa 7E4H N
()22 DL I
1.8 Western blotting #&

BT 6 fLAR M AL I IS, T 48 it AE 4,
BRFLANMANA 150 uL WB J% 1P 243, BSA ¥
e B e B, IRIRE S (o FIS ARSI T 12%
SDS-PAGE Hi7k, ¢ THEEKRENKE R
PVDF I |- 5% WiNg 05k B AT = iR 2 h,
SRIG A —ZE LLBIFR B —PT, FIR45 6 2 h,
TBST (20 mmol/L Tris-HCI, 150 mmol/L NaCl,
0.05% Tween20) ¥ 3 i, YK 10 min; IRDye
800CW Aril i Ll FEH TR B/IMNL —=HT (1 : 5000),
FIREES 45 min, TBST ¥ 3 i, %K 10 min,
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11 kDa #%;1{k E.coli BL21(DE3), % IPTG
(0.6 mmol/L) 53 4% T 245 I TR AR 24 f 40y ,
10% SDS-PAGE 7i#fr, % Sifismifita)s, 78
FHXT 43 Uit 38 kDa FfHiEA H M A& RS
(K 1A). 4 Western blotting Ja il 4 H B Rl 2
1 GST-11 kDa (45— A% ). & 5 FRIA NI
J& , R PSR AR, TR AR 28 i 7 e e
12 000 r/min Z5.0> 1 h, ZrBIHCEEMTCREETT
SDS-PAGE il % Bl H 1Y &8 1 F 2 DL n] I PR R
HIERAAET LiEH, 4 GST Mg EMZNT
afi fb 5 T H M 54 A 3R R — 09 H 1Y 8
GST-11 kDa (&l 1B), #=EEMR 1.4 Jrik, Ml
#/NRIEZ P

2.2 B19 & 11 kDa EE MR ESL
KT HSE 11 kDa HHEANEN I ENL, &
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Fig. 1 Expression and purification of 11 kDa protein. (A) Expression of GST-11 kDa protein in E. coli BL21(DE3). M:
unpaged protein marker; 1: expression of empty control vector induced by IPTG; 2: expression of recombinant plasmid
un-induced by IPTG; 3: expression of recombinant plasmid induced by IPTG. (B) Purification of 11 kDa protein in
E. coli BL21(DE3). M: unpaged protein marker; 1: empty control vector induced by IPTG; 2: recombinant plasmid

induced by IPTG; 3: purified protein.

Dylight488 DAPI Merge

anti-HA

5

anti-11 kDa

2 11 kDa Z R 7E Hela 058 M #Y E 1L

Fig. 2 Cellular localization of 11 kDa proteins in
transfected Hela cells. (A) and (C): Hela cells were
transfected with empty vector pcDNA3.1; (B) and (D):
Hela cells were transfected with pcDNA3-11 kDa-HA.

NP IR ) pcDNA3-11 kDa-HA ELI% %k
AL (0.5 ng), $%ME jetPEI Reagent #AE A5,
BEYL A Hela 41, 48 h )5, FIH anti-HA Hifk
S GST-11 kDa $it RUMIEVER—bT, HEIOLIE
K pcDNA3-11 kDa-HA #5421 11 kDa 75

MFRIRTE M g5 s, HA HiiRF1 11 kDa Pt 5
L5 2 SR e 945 R —3L, 11 kDa HEHTE
Hela ZIN 4 E LMK, ZE5 RS Chen
4E7E UT7/Epo-S1 zﬁiﬂﬂtljéﬁéﬁ%eﬁz[” o

2.3 B193%3 11 kDa B X} NF-kB % %14
B 52 M

NF-«B (56511 S22 4
B, JUHAER R e i R vl 5 SR
YT 11 kDa WA BTE L, HENHATEES S
NF-kB {55 B A4, Sk, FATE e 1
11 kDa A X NF-«xB FRiEMEmm, ¥
pcDNA3-11 kDa-HA (0.5 pg) F1 pNF-kB-luc
(0.25 pg) LAY Hela 401, 253K pcDNA3.1
VENXT R, DGR BRI A& B, PHME R4
LPS (100 ng/mL) fig % i NF-xB % 536 P
S5XTH4AHLE, 11 kDa £ HEE LI 41 N NF-xB
FESEIEPE, RIBEAIH NF-«B 405 BAY
11-7082 (20 wmol/L) REME &k & I il 3% 1 1) -
P BEESRUIM] B19 5 11 kDa 2 H AESIS 240
HIPN NF-xB 5% k6 PE (8 3),
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Fig. 3 Effect of 11 kDa protein on the transcription
activity of NF-xB. The data is based on the results of
three independent experiments, and error bars represent
the standard deviation (n=3).

2.4 B19 J&3 11 kDa EH 5|42 IkB-a HIPEHE

£ NF-xB {5 538 BR0E 1 # h S e bt
IkB-o (RS, THFSE 11 kDa 25 REFE T IkB-a
FIREA% , FRATK pcDNA3-11 kDa-HA FIZs gk
pcDNA3.1 % 1 pg 7 5ll%% 4% Hela ZHffd, T 48 h
WHEANMIRE S, BSA RIER AW, M 1.8
' Western blotting /7%, 4303 anti-HA/p65/
IkB-o/B-actin i—HUR A S & A 11 kDa.,
IkB-a, p65 ) B-actin, Z5HRF7x, 11 kDa £ 1
SR TRk, SXTIEAMEL, p6s W3k
Fr—2, mignedh noB-o 15 I WAL, R
11 kDa 75 1 i £ 35 S BN T 1kB-o K 4 T [
fi#t (K 4).

2.5 B19 4% 11 kDa EE MR F IL6 /3
HFHREER

N THESE 11 kDa 8 HRER 5 S AN MR K
+ IL6 ™A, FATHES IL6 J5 3 F Ry oL R
45 BOBL pGL3-IL6-P-luc (0.1 pg) 5 HA%FIA R
ki pcDNA3-11 kDa-HA (0.5 pg) 4% Hela 4
M, [RIHEZS AAART R, 48 h 5 SR A MRE
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W POCRMEE RGEAN 11 kDa Xt IL6 Ji5 5l
TR R, 45 R, 528 8UAM L, 11 kDa
W& IL6 Ja s s & T 2 5 (P<<0.05), [F]
B, A TS 11 kDa Xt IL6 RSS2 A KT
NF-xB {55 i 16 Ak, 7[RI 0 35 gy Je 1
T, 12 h J5MH 20 pmol/L 45 5 4 41 5l )
BAY11-7082 ZbHE4NAE, 48 h YA ANAEAE & T4
MZSCEMEME, 455 5R 11 kDa #% IL6 A
HTEE S FRET 80% (K 5). iX#EW, 11kDa

pcDNA3.1 11kDa-HA

11 kDa

4 11 kDa EH3|iC IxB-a RYPERE

Fig. 4 11 kDa protein induced the degradation of IkB-a.
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o 5L I [ PS
2 L
24
Z . L
g1 :
Q
g 270
3
St
5 L
0 1 n 1
pcDNA3.1 11 kDa

5 11kDa ZH i IL6 BahFHIEM

Fig 5 11 kDa protein up-regulate the activity of IL6
promoter. The data is based on the results of three
independent experiments, and error bars represent the
standard deviation (n=3).
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VAT P 240 B PR TL6 S0 A T NF-xB {5538
HEH
3 9tk

BIUPAAE 185 32 1 595 J Jak e K o) 5 e il 3 2o
PUNHH 5 73 F A5 | & LA R L 11 5088 g 25
I, 1M NF-xB {5 5 38 #1915 S 1L 7E st fE b &
T EENEN, H3REEE S SRE F N
YRE S RAVEAR I F e ik ), oA o
AF 95 B FH G 2R Pt T 3OS S R T 40 i P Y
NF-«B {55 %4, 1 EB e 4mA ) LMP1 &
S HCV g %008 11 X e 1% 1k NF-kB 4
Frfrgetb e B19 R4 AS 19 NS1 & H Bk
WO AN TNF-o i K RIA, Had 2 F 2K
T NF-«B {5 53&420, MifEh B19 R Y
Hh—A/NEZERIFE A 11 kDa 8 H e HA
N EITIRE, HRTEARTE R,

WG NF-«B 2R it b &
B 11 kDa BRI EAIFLANMIN NF-«B H%E %,
Western blotting il H] 11 kDa fBift 5T
IkB-a (YR AR TG A% 5 S R NF-xB, £
55 rh IRATIA M S e S TR T p6s A% i
iEd e, RIS T 11 kDa A BIAIIEA
BT p65S ARG, HENH i Tz fR 0 kA=
BRE, FEME ARG (%505
RARGH). CAMTIIEERN, £FF A
755 NF-«B 15538 # 19 T gk A2 oA Al m]
B LS8 X RAR R . BAEY T i
THAEW L5 542 3224 TNFR, TLRs. IL-1R
L RIG/MDAS 51 NF-xB A6, 7Ese
B FRA TR K IE S I Yy TNF-o 3 8§11
PEOCE MG TR % 11 kDa BLBRIRTRL,

ME] TNF-o 7 2h PR B EMWRE EdERA D),
P FRATTHEM 11 kDa #7% NF-xB {5 5l #%19 -
IiFidAr FEEE A HIES Y TNF-o IEE 5 &
1 TRAF2 MIMi#E NF-xB #,

NF-«xB il 5 i K Rk K Fita e i+,
{5 1L6., IL8. CXCL1 “57F H B S Py I
VPZ RAEZR T AR EE A/ 2 A Scrham
AR SR ARG LB 11 kDa REMS LA
YL IN IL6 Ja B FiE T, H T B19 JREERERS T
N H MR, O MRE A A
FEE NS1 S FHFIE R IL6 ) TNF-a S 41 A
FUA AT NST 7= A iyt 2 i Re S et Aot
FA B miivisgmm . %7 11 kDa £5 340
M TS AR R T NS B B A, mi kA
&R R 11 kDa BEMSITE IL6 YR,
W 11 kDa FEHLE B19 fi a5 | ALK A %
PG A fERE S NS1 RUIMIhEE, 1E%
W, FRATEREILZEE] 11 kDa AEMH 215 S Hela 41
HPA T A7 2 NF-«B 20135 S T ilf
PR T3 R B FE R 3 b 4 i g| 715 sk A B
FE WA NF-xB A3 5 40 i T s Ul Ar 5428,
Pk, FRATTHEM 11 kDa 51 Hela 4 M T

HFIT. Bz, 9% B19 ki 11 kDa dE45H)
HETERE T NF-«B (5 52 i ER  F i 5e
B 195525 -5 1 = 200 A0 HE 1 PR B 114 8L s
Jimg, HAEENE L,
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