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w4 FE S LR R S —F R B19 kA VPIlu ERE L A ER LT
k.

X497 A REB19, VPlu, % LKk, BEIEH A2

Preparation of polyclonal antibody against human
parvovirus B19 VP1u and effect of N-terminal amino acids outside
its conserved domain on the sPLLA2 activity
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Abstract: [Objective] To prepare the polyclone antibody of human parvovirus B19-VP1u and study
the impact of anti-VP1lu and N-terminal amino acids outside the VP1u conserved domain on the
sPLA2. [Methods] In the present study, target genes were firstly cloned to the prokaryotic expression
vectors to express and purify the full length and N terminal truncated VP1u-MBP fusion proteins by
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using prokaryotic expression system. Purified MBP-VP1u was used to make the polyclonal antibody in
New Zealand rabbit. The sPLA2 activities of the purified proteins were measured using a PLA2 assay
kit. [Results] Western blot and immunofluorescence experiments showed that the polyclonal antibody
against VP1u was specific. The purified VP1u-MBP fusion protein exhibits sSPLA2 enzyme activity
which was inhibited by anti-VP1u antibody. Meanwhile, when first 12 amino acids were truncated, the
sPLA2 enzyme activity decreased 53% compared to the full length VP1u protein, and the activity was
completely abolished when 67 amino acids were truncated. [Conclusion] Our research firstly deter-
mined that amino acids outside the conserved domain of VP1u, especially for the first N terminal 12
amino acids and the region from 22 to 67 amino acids play important roles in maintaining its SPLA2
enzyme activity, suggesting that the truncation of N terminal sequences may affect protein
conformation. The prepared polyclonal antibody may provide a basis for the further studies on viral
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replication life cycle of parvovirus B19.
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N4/ B19 (Human parvovirus B19,
HPV-B19), J& TZL4l 15 52 J& (Erythrovirus), #fi/]s
Ji B2 Bl(Parvovirinae), ‘B #1 2005 4 Allander & PA
B 18R 9% 5 (Human Bocavirus) & H i A 1E B %8
Yu NZEHAT A RN B 286058 A4/ Vi B R R
B19 B LEE KA A FF 5 — RN B, 8%
PB4 SEUR LS . 7 B i LK e,

B19 Ji#E & —FP st DNA e, JERA LK
2970 5.6 kb, PR AREAT I EE S T 1 s ) B
SLFAI(ITRs)> 5 85 3 K 21 3 o W A K ) 2 A
(ORFs) F & 445 2 1 NS1, WP AR7e
(VP1 F1 VP2), Pit/NES5H 81T 7.5 kD F1 11 kD,
Fe—AAERY it X & A7 o vpl A vp2 J& T
HEENE, S4/NMEERHOE e —FE, B19 %
B VP1 ) N-RURAATE—AS 227 D2 IEBRA A P
S, BP VPL ARX (VP1-unique, VPlu), %X
WO kR W)U M AR &, H A BRI RS Mk
(PLA2)!'™' 2 4R4E B19 W55 sPLA2 (45 R
FRIE, B HA 5 R o BIBE IR A2 (sPLA2) XIII
R BB, B19 JR#EER VPLu Br B (RENG
fitf A2 TEPEXTIR R AN . 5 RE EOR T A 2R
RSN Y K A S 5 AT VPIu
130-195 2N sPLA2 TR PERITE X M ARAT
X, PRFXAMYEILIR S S mE T, B R
ToARSHGE! . AN, HE VP Lu fET A
JIgHE A2 YRR ICAH CHGE . T VP1-VP2
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FOVEREX AT VP 1u X2 B19 g 12 1 th A4
TR XU R AR AR ) VP L
BUARE A B19 95 8 1 LI A A S AR 5E VP 1u 7E5%
B A AR T A E R T R

A5 38 o 5L R v P B R RN R AL Rk R Gk
kalifl & MBP B2 VPlu 2K 2 N S 2R 4 # e
WoARm AR, JEHlE T 2K VPlu EAMZE
PR, 4 Western blot M Ay ¢ G LB IF SE il 45
W2 soREBURRA B R R BRIERE A2 TETE
Rl &30 424K VP1u-MBP Gl 48 [ HA — & 19%
PE, ZIEYERT LI VP L MFeiaml s [RIE N s
SFIXANES 12 AN FEERHT I KDL K 22-67 M4
R 2 [ X, W SPLA2 T 1 (0 (54t HL A s
1EH.
1 MR5TE
1.1 ERFARRL

[ FRIR AR pMAL-c2X, pUC-18a, KIHF
i E. coli DH5a/BL21(DE3) ¥ A 5256 28 {47 ; B19
T YL VIR pB19-4244 HfNEE K Tijssen Z4%
3%
1.2 FERFIES

FR 4 P DI EcoR 1 A1 Hind 1A F Promega
Zvw); Pfu DNA 4G, T4 DNA &40 T
TaKaRa 2 F]; DNA F B RIS &0 T [ A
P RRAF] LB 5149 &% DNA PP i e 430
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B A=W W) 58 i ; 8 1 Marker I [ Fermentas 23] 5
YL iR 7] jetPEI Reagent W4 H Polylus 2\ ;
RPMI-1640 ¥5353%E | G4 L3S0 H Wisent 23 Al
Anti-MBP ik | B ARG EST R 1eG
Bk . Amylose Resin ¥4 F NEB /A ) ; BCA Protein
Assay Kit T KEWAH]; sPLA2 Assay Kit
¥ Catalog 23 Fl o

1.3 VPlu £KK N inf% 7 A PCR #E R
EHHEBKREE

M4 A4/ B B19 (GenBank %550
AY386330) 4542 I EE A vpl JHARFIX (vplu)Fal,
izl Oligo 6.0 AP 1 VP 1u 44K K N i
RB b RS IER 1), 51 h e sl E Y
INFIE G [FIITLL pB19-4244 ki ik, 21
FIARR ERUES 9, rildaE VPlu 2K K& N il
FRBL, 2 1% EMBER L IKAT IS, 4 °C PRAF
.

PCR 7= ¥ WT/AN12/AN22/AN43/AN67/
AN96-VP1u 3412 EcoR 1 /Hind T XU, Z4EA
[AFEZ: EcoR T /Hind T ARHR)S iR 1K pMAL-c2X,
FIRIERE AL E. coli DHSo B2 5400, Pk
ATETER , 22 PCR MEFVIRIEIER S, 255 4
i HE BRI

%=1 #3# WT/AN-vplu-MBP FrFHEI514)

Table 1 Primers used for WT/AN-vplu-MBP
construction

519 Elk72]l

Primer

Primer sequence (5'—3")

CCGGAATTCGATGATGAATTTGCTAAAGCTGT
G

CCGGAATTCCAATTTGTGGAATTTTATGAAAA
GG

AN43-F CCGGAATTCGATCATTATAATATTTCTTTAGAT

AN12-F

AN22-F

CCGGAATTCAAAAATAACCTTAAAAATTCTCC
AGAC

AN96-F CCGGAATTCTCCAGTAGCAGTCATGCAGCC

ANG67-F

Vplu-F CCGGAATTC AGTAAAGAAAGTGGCAAATGG

Vplu-R CCCAAGCTTTAGCTTGGGTATTTTTCTGAGGC

14 Ft & ZE B WT/AN12/AN22/AN43/AN67/
AN96-VP1u-MBP HIiESRiZ 54k

4 59 UF 1E A (%) 5 B4 BTk pMAL-WT/AN12/
AN22/AN43/AN67/AN96-VP1u BRI R T LB B
FWrr, 37 °C. 220 r/min SR IEFREL. KH,
BUSALE BT LL 1:100 iMA LB £77%&H 37 °C,
220 t/min 4RZER5FE ) 2 h, il IPTG ELMRE 53514
0.5 mmol/L, PAAHN IPTG HFHM:XIIR, & 37 °C 4k
224555 4 h, SDS-PAGE Kl @il 2 F i 28 18 Dl
FFAREEE, @RIBHETHRIL, AR,
12 000 r/min &0 1 h, WEE FIEW, 0.45 pm JEME
1 IEAR T, Amylose Bind ™/ IR & - iEA TR F )2
Pradifh,
1.5 FEEH VP1u-MBP B SEHIAMIGHIE R
BE

BCA I aifb/mm & E AW, B 500 pg
FwAHE N VPIu-MBP il AS & 50 4 96 R =
1.5 mL, 4 UG8 R I B bk D 5 SR v == K
G, WIRRE NGRS 1R, SRR T 2 i,
HImsRGRE 2 K, HTH 2 W5 — A H- 58 Ik
BRI AGIN , 6 R AE A i — ] Py s s kB, s il
w2 A,
1.6 Western blot #&;|

Fralifb)a Rl &35 19 MBP-VP1u £ Factor Xa
WY1, FREVEST SDS-PAGE Hiik, “ETHEENHER
FURSFRET A R UERE L, LA TS0 G M 5 1R A
X B L DL 45153 MBP-VP1u £ v fE4i4(1:2 000
k) h—Pt, SRS PR -BUA RO,
S%MEAS IR £ A 2 h BE 4 °C 1% . #RJ5 TBS-T %
FEE 3 Yk, RRIR 10 ming PRASESS MDA BRAR L A A0
FEFRICHIEPTR 1gG P (1:5 000 FiHe) A £ A
Hr, SO0 1 he 4 NC R3] AEC R ARG A,
M S AR BN ESR IR AR RN, K NC B K
TCH KB DAL R S, ARSI
1.7 YRS 553

Hela 4HififE 37 °C., 5% CO, R F R T4
10% 84 1137, 100 mg/L 525 100 U/mL 455
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KM RPMI-1640 F5 57 S YLni— I 40 i fb
TFRFEMR, A EL R 60%—70%, TR jet
PEI # YUl E T, B [R50 ) ok Je
Yl
1.8 HRIERAHN VP1 EREMBEARIE

Hela ZHHE3ERFHIA T8 A1 24 FLACP, K
0.5 pg JEYLYE TR pB19-4244 JFki %Yt Hela 40
UL IS 2 48 h, i 4%2 IR R 1 2 A
30 min, ARG 0.2% TritonX-100 ) PBS ZEAL
15min, 7 1% BSA # PBS & i&E M 1 ho fnAg]
#M9%T VPlu #RImif(1:1 000), 37 °C 454 2 h;
1xPBST ¥k 3 ¥X, 4K 10 min, ZRJ5 /A Dylight488
FRiCIL R 4, 37 °C ¥HF 1 h; IxPBST ¥k
3 Y%, 4% 10 min, LA DAPI 28 58 E 4 (4 15 min,
1xPBST ¥ 3 ¥k, #C BB VP & FI7E4M i
M ZRIB I
1.9 FEZEHA WT/AN-VP1u-MBP HURSHESESE
% ZE

¥ a4k )5 A & WT/AN12/AN22/AN43/
AN67/AN96-VP1u-MBP 4352k ] BCA 1505 25
e 42 BE sPLA2 Assay Kit BTGB AS B 15
P, sPLA2 7 sn-2 [ FEfERFREE, H MRS
Yol LIBEJEEY) DTNB A E] o vk B 2 il 78
0.5 g/L, LA 96 FLAR P INFESES T2 , BRI
3 1~fL, Bee venom (¥%E) A HMEXTIE, 7E 405 nm
AL R EEFRCN E OD B, =S ik FHAR
PEW O B i AR AT AT ORI RE S B AR T A2 15
PEo AF

sPLA2 activity (U/mL)= AAygs /min 0225 mL

10.66 mmol/L 0.0l mL

e}

2 ER504
2.1 VPlu 2KR N in#%8 F BB PCR K
BRHAREE

PUBYL I vi s pB19-4244 Jioki it 2 1+
4K K A BERY FL R 514, PCR §3
WT-vplu &% AN12/AN22/AN43/AN67/AN96-vplu I
A B, PCR F=¥128 1%B G vEE A B Yk S /s P —
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4, 4rBlh 681, 648, 618, 555, 483, 396 bp,
SHHARN—2 (& 1A).

Fele 1.3 PR IR S BTk 4 EcoR 1/
Hind TAEGFY), 28 1%BNEBEE R Fe vk kA H Y
R BB A 1B), [R]H Z 00 7 i — A 52 5 2H
ki pMAL-WT/AN12/AN22/AN43/AN67/ AN96-VP1u
PR .

2.2 BAEERA VP1u-MBP HiESRE 5S4k

PMAL-VP1u E ATk 5 L 4 PTG i 3 %
ik, 10% SDS-PAGE #A7HLUK T, 1530 Fi K

A bp M 1 2 3

= = & G

700
500

1 VPlu 2K Nin#isE F i # PCR B AR EA
BIKHIHIZ(B)
Figure 1 The PCR amplification (A) and the construction
of recombinant vector (B) for full length and N terminal
truncated VP1u
¥ : M: DNA marker; 1-6: WT/AN12/AN22/AN43/AN67/

AN96-VPlu PCR ¥4 7= #1; 7-12. = 4 #H ik pMAL-
WT/AN12/AN22/ AN43/AN67/AN96-VP 1u 3] HIE.

Note: M: DNA marker; 1-6: WT/AN12/AN22/AN43/
AN67/AN96-VP1lu PCR fragments; 7-12: Digestion of
PMAL-WT/AN12/AN22/AN43/AN67/AN96-VP1u with restric-
tion enzymes.
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NSy 67 kD (FE RS A& MBP ATl
42 kD, HMEAMS 8K 25 kD)W R A,
5 e R/ NEA—F(E 2, 4 VKiE). HRRR IR
Wk, KBRS RIBEN, R, —20 °C
TR, U H KR R PR 247, 12 000 r/min
BLO 1 h e B3, 24045 um JEITIEZ R,
Amylose Bind™ 7 fig 7 & I 2F 17 5% F 2 A i fk
10% SDS-PAGE Hiyk %€ alifb s & r, wiE 2
W55 57 VKB, aifb)5 B AR S FL s F—1
KANZIH 67 kD H45HT , 4 Bandscan 4404, &
FI4EEETE 85% LA L.

23 FEEER VP1u-MBP & SEEHIREIHIE R
Western blot &

FiERR 1.5 thAY )7 e 4 VP1u-MBP RIF £ 7o
SNz NS M o2l L R B A 2 i NI E S B i e
JERLA 17 VP Lo B AVE LR i F4dA pMAL-c2X
TERFIIOL S AL S A BE ML F Xa (Factor Xa)fgbl{iz
4, alifk il £ 19 MBP-VPlu §fi & 25 [ I 7 Factor Xa
PR UIVE T N AR 8 1 MBP U)K Ibdk
1 mg Factor Xa AIfiY] 100 mg flG KRR
MBP-VPlu @& 11T 4 °C vKAR B, K lEb)
S HEE P T 10% SDS-PAGE, KiESFHE AR
RBAPEXT R, A 2 sERE SR I —PBT, Western

kb M 1 2 3 4 5 6 7 kD

¥ - F=¥
662 — we p— —— — - —67
n ~_-
- ==
 — —
45.0 —
35.0 — = -

B2 BtEEH VPIu-MBP HiFSRIES4L

Figure 2 The expression and purification of fusion protein
VP1u-MBP

1£: M: Protein marker; 1, 2: Z5#A pMAL-c2x 5515 ;
3, 4: HEYUFR. pMAL-VPIu FS3HIE: 5. 6, 7: MEENA
MBP-VP1u y4iifk.

Note: M: Protein marker; 1, 2: Uninduced and induced pMAL-c2x
samples; 3, 4: Uninduced and induced pMAL-VP1u samples; 5, 6,
7: Purified MBP-VP1u.

blot & £ B RS 11 VP1u-MBP ZFEBEPTIAR)
FesebE. 5K 3 Fion, dil& 2 btk ee S
MY E R VPlu AN, [FRfaEs MBP A
SV
2.4 VP1u-MBP % IEHIKRIN B19 £ EH
VP1 £ AR FRIX

N T AR S A5 1 2 SO DU R
¥ B19 iR PE TERE pB19-4244 YL Hela 21
J& , R B 2 SEREPTRRIN VP & IR
o SERmE 4 FioR, SXTREAMEL, BT
pB19-4244 [F S ERIN R VP1 AL, I
H VP1 E A TAIEAZ S 405, Fanfng 2
T, ZAREREE P VPIu A2 HUins
LA 3R B R
2.5 VPluNIG#EEEANESRIESH4K

H—20 °C PRAFMIIF IE# I N i i 1
AN12/AN22/AN43/AN67/AN96-vplu-pMAL ¥k ,
PRI FE, 4 IPTG 155, 12% SDS-PAGE H,

VR, 5AREZE IPTG R AL, SCked
FESR IR IR I B0 B E A 4, HAR/NSHE
{EATF(E 5).

FEHW L RFEARRIE, S KUBIE TR
ik, EAPERERE, 12000 /min 2.0 1 h, UEE BT
W, FIH 045 pm JEMETIEZT, Amylose-Bind™
WG & I TR AE T 4lifk . 248 SDS-PAGE Kl ,

kD M 1 2 3

43 —

34 —

— B19VPlu

26 1 e
B3 ERFFERT Western blot 7
Figure 3 The specific indentification of polyclonal anti-
body using Western blot
7E: M. Protein marker; 1: FiFESHEM; 2, 3: Factor Xa fiffl]
[IRA 3 1 MBP-VPlu.
Note: M: Protein marker; 1: Uninduced sample; 2, 3: Digested
MBP- VP1u with Factor Xa.

R
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Control

pB19-4244

Dylight488

DAPI

Merge

4 RIETLHN VP1 EHTE Hela ARERBIRIA
Figure 4 Detection of the expression of VP1 protein in
Hela cells by immunofluorescence detect

ZERE 6 FTn, AN12/AN22/AN43/AN67/AN96-

VP1u-MBP il 8 FI#RRE 4L H HL A B — I 457

FI ARG R e 4 25 OO AR B, BCA ¥ 25 1

WRER 05g/L LLE, 3T -20°C %M.

2.6 VPluN im#s8 EH /Y sPLA2 JF N E
TR 1.9 ThiJrik, WKIRBENRNE A2 1EPEIE

JRB, DIC R B A BEARRE A2 TEPEMEEE Bee

662 — 1

45.0 —

. '

4 5 6 7

venom A BHYEXTER | 405 nm 7] WG FEEFAR LI &
RGN RIHRI S WOGEE , IFARAEIROGEE R A2 £k
WSS B NREG A2 WEPEE. S5RWE 7 FiR: M
XA Bee venom WEfEHE A2 (10 ng)i&PETAT ik
0.316 U/mL; T1fi B19 VP1u & F1IBEIREE A2 (5 pg)
TEVER 0.243 U/mL; HIASCHI#5HY Anti-VPlu e
TEREPUAE AL B, B19 VPlu Mg A2 i 1EF
[44 0.043 U/mL, 2454 VP 1u BEIERE A2 1 PERY 18%.
IZAERARY] B19 VP1u ARG A2 TG TE, (A2
SRR REAE LG, B19 VPLu BEAGHE A2 (& PEAL T
AR &5 Anti-VPlu FrRPriRisE a3
Jei, FETEHEIEAZE] T . 44 VPLu A9 N 3
B 12D E IR, H sSPLA2 W29 0.116 U/mL,
5528 VP Lu Ml HLIREAIR 53% ; 1 22 AN JE R A,
SPLA2 TS5 12 DNEIEMRIEAME; ik
43 NEFERRIT, sPLA2 15PEHR 0.060 6 UmL, 5
VPlu FHHLAREAIR 66%; #%H 67 NSRS, sPLA2
TEHILT5E4Ede, 2974 0.009 45 UmL. #4896 4~
GILIRRT, sSPLA2 W2 1EK . 45 R %KM, B19
VPlu ff5FIX N 3555 12 AN IERR 2 Hi Y X S 2 b
2267 PIAFERR 22 8] () oot R TG A i

HEAIE

5 VPluNmEEEAESR
Figure 5 The inducible expression of VP1u N termlnal truncated protein

7£: M. Protein marker; 1,

8. SEIRIFET; 2, 3. ANI2- VP1u-MBP KiFSX IR S51ES4; 4, 5. AN22-VP1u-MBP K iS4} #E

51554 ;6,7: AN43-VP1u-MBP-VP1u KiF% S4B 5555409, 10: AN67-VP1u-MBP Ki% S0 18 5% 40 11, 12: AN96-VP1u-MBP

ARFFXIE515 4.

Note: M: Protein marker; 1, 8: Induced pMal-c2X samples; 2, 3: Uninduced and induced AN12-VP1u-MBP samples; 4, 5: Uninduced and
induced AN22-VP1u-MBP samples; 6, 7: Uninduced and inducedAN43-VPlu-MBP-VPlu samples; 9, 10: Uninduced and induced
AN67-VP1u-MBP samples; 11, 12: Uninduced and induced AN96-VP1u-MBP samples.
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kD M 1 2 3 4 kD M 6 7 8 9
66.2 — == — 66.2 — - P
o o E '!

kD M 10 11 12 13 M 14 21
66.2 — w— e
45.0 — -

Bl 6 VPluNimEREERRMEN
Figure 6 The purifation of VP1u N terminal truncated protein
TE: M: Protein marker; 1, 6, 10, 14, 18: Z#dkiFS; 2, 3, 4: AN12-VP1u-MBP ZifbidA1HiI)5; 7, 8, 9: AN22-VP1u-MBP 4
AR E s 11, 12, 13: AN43-VP1u-MBP-VP1u &iifkid H: e 5 15, 16, 17: AN67-VP1u-MBP 4lifbid #5519, 20, 21: AN96-VP1u-MBP
Ak AE R,
Note: M: Protein marker; 1, 6, 10, 14, 18: Induced pMal-c2x sample; 2, 3, 4: Inpurified and purified AN12-VP1u-MBP; 7, 8, 9: Unpurified

and purified AN22-VP1u-MBP; 11, 12, 13: Unpurified and purified AN43-VP1lu-MBP-VPlu; 15, 16, 17: Unpurified and purified
AN67-VP1u-MBP; 19, 20, 21: Unpurified and purified AN96-VP1u-MBP.

035 D HCAE A 7 0 A B 53 o % 1 T
030 | PR P IR ES SRR T P 5 26 25 49 S F AT
3 oas| = S, X VPTu BERHG A2 DAY AL
O GEI8 e BN A A A A 0 R 1 T
g 01| B19 it FLAT RS RO AR , o3 e AUk
g 0107 FRISTUIHLER A0 0 53 B B Ry 2 Lt 5 5
m 001 il T FCRSIRBIE . PR FL AT B19 JE VP Lu ff
g rw I s seLac mogemsds s i soxt i 4 60 1

' ,§~ @\ @. O PP %@ @b ECARING) |- 37 N
o AR PR RIS )T RS T VPIu 17
_ SFECA N S AL 6 AT MBP R
B e NERTRRERRRRERIN oy p R, HE LT B I A e L3

Figure 7 N-terminal amino acids outside the conserved Hh, RS RGN & PR A4k i H A0 B B NG
domain of the VP1u on its SPLA2 activity PE . %520 AR5 11 MBP 2l 42 kD, 5%
3 Wi AT His BRAE, LR p1 T RLABAL BRI
JLF- A7 4N 2 E’J VPLu#EAT 40 MR EERR T AR R ainy sty H i e, JF HA S
AIPRST IXIF BAT sPLA2 THE, R Mdi/MisE  HARSRIREETE, DITe ik sl f HAT AR
GmDNV U4/ d PPVIS2 BRI B19  TEMEMIRLS B I, MBP AR il IZE— @ R EE [ fF
o BE Y VP Tu B PRAT DX R A B A2 i TE “h His PRZ8RMeddnss . 7ES g dus2iF 1] His
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P& pET FRIB RS, BRI SIS FRIE MR T
TR T AR GR35 AR AN )

HATX T B19 W#: VP1u BEISHE A2 36 HEAHT
5%, FEAEPE AT X A B R IR X 4, X
PRSP IX AR N 51 C 5 RF 78 8 BEAT AR S B 4GE .
AT XS B19-VP1u A9 N SmdERe 10 8k 30 N
FERRASE 1k, M T S By, A A A
FREIA B RE AL RINIEETE, R T
VPlu RSP IX A N S SRR H Bl A2 15 7E
M, A5 EN N i 12 D E LRI RS 1S
2K VPlu MBRE 2RI K SadE 67 N5 R
A LG P R R, iR 96 AN IEIRIN LT
SEATER THHG . 2R ER, N WE 12 MR
Z T XIS 12-67 A2 IR =[] 1) DX aloxe Bt
A ER . EAR N I XA 2 41N #E R B
FIPRSF X, (HJRSE T BENR I A2 TEHERZ M,
RN N 35 1038 43 DX 30 T A4 VP Tu 2 B AR
23 (M2 RS e i A TR, LB T RS i £
TEAMWSSRAE.

Fih, AT Ak A A R AR 24 R A
GRAAT T VPlu Rt 2 wbebiif. [RInE i
JEBOERIIN T B19 FREELE I ] VP 7E Hela 41l
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