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[ Abstract] Objective ~ To illustrate the distribution of ATP synthase b subunit in the tissue of Clonorchis
sinensis adult and its subcellular mimical localization in HeLa cells. Methods  With the antiserum against
recombinant CsATP-synt_B protein raised from SD rats as primary antibody, paraffin sections of the adult of C. sinensis
were processed by the method of fluorescent immunohistochemistry to observe the distribution of CsATP-synt_B protein
in adult worm. According to the prediction by bioinformatics of the definite mitochondrial targeting sequence (MTS)and
probable Bipartite nuclear localization signals(NLS_BP)in CsATPsynt_B sequence, recombinant pEGFP-N1 plasmids containing
the intact and three defective CsATP-synt_B sequence with single defect of MTS or NLS_BP or double defect respectively
were constructed. The recombinant plasmids and the control plasmid-pEGFP-N1, pEYFP-Mito and H,B-CFP, were transfected
into the HeLa cells by Lipofectamine™ 2000 reagent and the subcellular location of the GFP fusion protein was observed
with confocal microscopy. Results  The CsATP-synt B protein appeared to distribute all over the adult worm,
especially abundant on the acetabulum, ovary, vitellarium and tegument. The intact CsATP-synt_B was definitely
expressed in mitochondria and/or nucleus of infected Hela cells, whereas the MTS-deleted mutant only in cytoplasma and
nucleus, the NLS_BP-deleted mutant in mitochondria and cytoplasm, and the double defect mutant only in cytoplasm.

Conclusion  The distribution of CsATP-synt_B in adult is accord with that of mitochondria, and mainly exits in the organs
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and the tissues of active energy metabolism. This study first predicted and confirmed that CsATP-synt_B can be expressed

in the nucleus.
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CsATP-synt_B FE[H 4K cDNA Fifit) 75159 & 3

ARG [y
P'. 5'-TAACTCGAGATGGCTTCGCTGTGTGGGC-3'

Xho 1
P¥. 5"-GGACTCGAGATGCAGACAACCAGTTCAGC3'

Xho 1
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129 239256 Mitochondrial Nuclear
B Il 1 localization localization
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1 2KFIIREREFEN RSt REE
Fig.1 Scheme of the primers for the corresponding
intact or mutant sequences
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5 min; 95 °C 1min, 62°C 30s, 72°C 30s, F£3514
TEFR; 72°C 10 min), 373G Y)3 T 19 BENE HBE I R
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pEGFP-N1-Cs ATP-synt_B (0-2%)+(27-30) gy Ay 78 LA
Al ik 2.2.3 BHET L. BRI #9174 CsATP-
synt_B' % & CsATP-synt_B* - 17 W gtk 5 5
pEGFP-N1 #{& ] Xho 1 Fl Hind ALY, @ 5 2.2.3

QR AEAE; B PCR 473G SOSUEGDI AT 7 %5 7 =
5k pEGFP-N1-Cs ATP-synt_B'?*  pEGFP-N1-CsATP-
synt_B2S f s i I 5, FEBF CsATP-synt_B>20 F- B¢
PCR ¥ ¥4y v Inls 2tifk,, 28 Hind IUFN BamH 1 XX
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(B 3C) . CsATP-synt_B 2%+ ([&] 3D) IF #f I
W, 4D FEAZANM L TR A T

3 CsATP-synt B £KF 5K 3 N REKEHRMIE
HeLa IR IE

CsATP-synt_B 2K 751 iy B 20 Bk 5% Y4 HeLa 4
LIS FeIR Rl G R TR AN 19 0 A DL IET 4, ZomiiAR
PRl BORE pEYFP-Mito, % % 200 Jifd 4 Jif 5t v 42 B i
REEIOE, B TERRARKIEESMI G (B 4A);
Y0 A% A 2 TURE HLB-CFP 54 YL 200 Jfd %) 40 A% vh 2 55
@7, B THMEANIES (K 4B), =#dk
pEGFP-N1 R ek 608 e H  (green fluorescent
protein) %234 %5] Hb 43 7 £ Hela ZH i (&l 4C)
pEGFP-N1-CsATP-synt_B'-® %t Hela #Hfl)5, 7E4k
hifk (K 4D~H) T4 (K 4F~G) ¥k,
A DLTEA i N RN E (E146),

3 D RAZKTE HeLa 20 Hh 1 3515 D0 WK 5,
HiA MTS-ZR7E{K pEGFP-N1-Cs ATP-synt_B*- ¢ i 3¢
H RIS, AT SR R A A AT BUR Ok
AL i) JC (Bl 5A) . NLS-%€ 742 & pEGFP-N1-

Al-1

Al-2
. -
- ]

A. SDRRIE# MG, B: SD KB ;
SRR ENEE (x100),

A:. Normal serum as control, B: CsATP-synt_B-specific antiserum;
*-1 under white light (x100), *-2 excited by green light (x100) .

Al Bl BJZFBPENE,

Al1,B1: tegument and vitellarium,

Cs ATP-synt_B(-2$+730 g HeLa i fifd 1 A Rk 1G5
RAFR A TR pEYFP-Mito AL, 7E 40 55 b Ul 5
RIS AT, WA R WPOE, R H EEE N
TR (K 5B), MTSNLSZRAE/K pEGFP-N1-CsATP-
synt_B (02)+51300) g 20 SRR 1 5 25 24K pEGFP-N1 AH
oI, A a0, MG E P e T K
(E50),
5]
ABIFFE AR S SE I R 4 K cDNA S e
ATP A b WP FIVREIE @A Y5 B 2 T
M N Ui 29 D E TR IR HR L RARFHE 55 T
B, TR ATP A b IV 3 5 1 T RE IF T 19
MTS JPHIRE A5, ZE A TSI e A — Bl fg
HIRZE LA, T [y EATRE [ SR (A0 A% B 15
SEANNE AR T4 1 50 2 8 [ VP22
FIN uracilDNA S50 | M/ A HOE RIS ISR
7 38 o SE IR IR S AR S S e ATP A b R A H
ARGENFH, KT iE—20 T i Hatk A\ 4 A %) 254
A X, TRAGATRAE S S2m i e a4 CiRn i
IAREAEEE L,

i#

A2, B2: WidE, A3, B3: BREE; =1 FEDLHEMWE (x100), *2:

A2,B2. acetabulum, A3,B3: ovary;

2 CsATP-synt_B EHEXZR B RAEY FHREARLEENM

Fig.2 Immunolocalization of CsATP-synt_B in the paraffin section of adult C. sinensis
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b 1 23 4M2 MI1 23 5M2 MI1 2367 8 9M2 MI1 23 6 7 8 9M2
P

bp
15 000
5000 2 000
2 500 1 (7)28
1000 500
250 250
100

A ERIER T TR pEGFP-N1-Cs ATP-synt_B'~® BEYI 4 %, B: MTS T4k, pEGFP-N1-CsATP-synt_BY=% B, €. NLS T4 kL
pEGFP-N1-CsATP-synt_B (1-38)+(%7 -30) fifg 4] W 4 , D.: MTSNLS- EigE N A pEGFP-N1-Cs ATP-synt_B (0-23)+(257 -300) i 4] %8 5 . ; MI1. DNA 7|
(DL15000), M2: DNA #5&E# (DL2000), 1. pEGFP-N1#k{K Xho T FEY), 2. TR Xho T BV, 3. TAIFTR Xho I Al BamH 1 Y],
4. CsATP-synt_B'““PCR j=#)J, 5. CsATP-synt_B**® PCR ;=4), 6. H|JFH pLGFP-N1-CsATP-synt_B (-2+7-0) (C [&] )& pEGFP-N1-CsATP-
synt_BOOSCT0 (D &) Xho T il Hind AGY), 7. T4k pEGFP-N1-CsATP-synt_B(-2:%-0)( ¢ [ )5k pEGFP-N1-Cs ATP-synt_B(-2%57-500)(y
K Hind [T 1 BamH 1 F§YI, 8. Cs ATP-synt_B'?%(C E])EJZ CsATP-synt_B*>* PCR F':%(D &), 9. Cs ATP-synt_B»™3% ) PCR 724,
A: pEGFP-N1-CsATP-synt_B' " digestion, B: MTS-CsATP-synt_B* *® recombinant plasmid digestion, C: NLS-CsATP-synt_B (! -2% +27-30)
recombinant plasmid digestion, D: MTS-NLS-CsATP-synt_B %4730 yecombinant plasmid digestion; ~ M1. DNA marker DL15000; M2: DNA
marker DL2000, 1: The vector pEGFP-N1 digested by Xho I , 2. Recombinant vectors digested by Xho I , 3. Recombinant vectors digested by
Xho I and BamH1 , 4. CsATP-synt_B"“**PCR product, 5: CsATP-synt_B*** PCR product, 6: Recombinant vectors pEGFP-N1-Cs ATP-synt_B(%+®7-=30)
(C) or pEGFP-N1-CsATP-synt_B *29+2730) (D) digested by Xho I and HindIll, 7. Recombinant vectors pEGFP-N1-CsATP-synt_B (-¥#@30 ()
or pEGFP-N1-CsATP-synt_B (293730 (D) digested by Hindll and BamH 1, 8. PCR product of CsATP-synt B (C) or CsATP-synt B¥>*
(D), 9. CsATP-synt_B*** PCR product.

3 EFZMAATP 5L TELKE IMREFERNEHRNBIIEE

Fig.3 Identification of the intact and three mutant CsATP-synt B recombinant vectors by endonucleases

: LORUAPR UKL pEYFP-Mito,  B: #MMfilbRai ik HB-CFP, C. Z#R{ANTKL pkGFP-N1, D~H. 4k pEGFP-N1-CsATP-synt_B'~* ¥%
%E’J Hela 4HJid,
A. pEYFP-Mito mitochondrion marker control, B: H,B-CFP nucleus marker control, C: Hela cells transfected with A pEGFP-N1 vector, D-H:
pEGFP-N1-CsATP-synt_B 1300,
El4 CsATP-synt_B 21K 5 5l 7E HeLa 40 FR B35S SR 3E (x400)
Fig.4 The green fluorescent pictures of the HeLa cells transfected by pEGFP-N1,
H,B-CFP or pEGFP-N1-CsATP-synt_B"*(x400)
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A

C

A; MTSZRZEA pEGFPNI1-Cs ATPsynt_B***, B. NLSZAE{K pEGFPNI-Cs ATPsynt_BH#H0 - ¢, MTSNLSZZEAR pEGFPN1-Cs ATP-synt_B*2$2520
A: MTSmutant pEGFP—Nl—CsATP—syntiBzmm, B: NLSmutant pEGFP—N]—CsATP—syntiB(l’mwﬂ’W}, C: MTSNLSmutant pEGFP—N1—CsATP—syntiB(l’mwﬂ’m\
5 3IANRLEMEHEAFRMIE HeLa HAFAIRIE (x400)

Fig.5 Expression of the three mutant plasmids in HeLa cells (x400)

YEZE VISR, 8 b FERE R Cs ATP-synt_B
BT, Rk EAEN, 4T SD REbLm
o AWFFE A FHZ PG X CsATP-synt_B 78 S A [
FEN AT BRI A BT, K IR CsATP-synt_B 25 1 7F
o7 B AR N A )12, X5 CsATP-synt_B fY
HEEBYIA G, K CsATP-synt_B 2 54837 S0 iy
ATP WG, A LRARRIZA CsATP-synt_B, JE
UM DRI JR AR R R, R
X4 NIRRT, RRRL QIS IR
FORE AT EIE I E, TEWAMNIET 4t (a1 70
SRR “Bh g, PTRERNLALZE ShfE & Rk IR .,
N H A R AR AR R B 2 B SR A B AN DT A A
PEALTR AR ON AN, TR ATP g, UL,
AR ATP GRS T 5w . KR Z M EA R
P RIBCEFERESEETRE, WA s BLekiAN
AT RIEN LU LR BN, CsATP-synt_B FE4)
AFEY AR I A R B R B ZHEL, H4kiik
M —3L

A S 2T ) CsATP-synt_B (2 b {4 %E 1
FEHI 1~29 o 28 B2 40 A% 8 ¥ 31 239~256 ff
IR IEN, DOPPEEA AR A4 4 I P X % 51T 2
TESIAEAE, IS Sl ASHFSE a4 K 5]
() pEGFP-N1 H 2 JFoky i) [ i i ha) 2 1 Bl S 1A e
B, BRSBTS 3 SRRk
pEGFP-N1 B AR, A L YR SMEFR ) HeLa
Y, WERAEMIN ST, RIS IEEE T

Py S 2 ok FH 2 N R R R R U, I
BT HR BTARAETC LI K 7 He P % U4 HeLa 41 MO U 1
Ty, TR RO DM TR K P I 3 Fpoear
JPHTE Hela 40 b (9 A5 0, IF 5 28 Ak ok
pEGFP-N1, ZRRi{AAR BB pEYFP-Mito A0 AAZ% Ar
E UKL H,B-CFP 7£ Hela 4R i Sk i1 T b A, 45

REBIR, CsATP-synt_B® 5 GFP [l & & F A K
SrAMIH RO SR A, SEORAR B o
AR, FRHH CsATP-synt_B'=° &5 = 288 T 4hL
s AR g O R A T AN, 5
A A% AR 3 FORE HLB-CFP 76 240 i 69 2 A A AL, IE
S CsATP-synt_B B EN TLRIMAAL, iR BEDEA L0
¥ o MTS- 2K 58 25 R 240 Jif rh ) R 3k 6 B FUAE R
BB AT AR R S M AR AT N, (RAERR 4 i
WAEIGA T A, ST SRR L2 )75 i T
SEAIER, I RRRLG B AR S T T A
¥, NLSZRASMATE Hela 4 AR50 4 5 L ki A prR
RPTREER AL, A AR NERAS h B, &
B CsATP-synt_B #F A 40 Mo S 02 i 239~256 3 19
M S IR A P A, MTS NLS Rk
R GEARNRAE Hela P 93355 pEGFP-N1 25 Jfiki
Sta—E, WS AR, - 2PESE 129
F1 239256 i ZHE R 53 e AT 8 1 B ik A\ ok
FIA LA (R0 ) e 3, AR 98 BE T A= A 8. 2E T
) 1E AR

Z £ X #
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