BN x 1 R FLER FLBKE F X F,Fo-ATPase & IR0 "
XA, BH R
RARLASAEREANBESERE /R FEB, RRIAKR, 150030)

W OE IR IOKLRAREARAEAG Y AANHB IR TR AR RERNHEH. #4010
h20 h RN AT EHARA S TR R UGRELATBREEMEH MW E N KM FiFo-ATPase i, #
BRY W% KLDS 4. 0312 RABHR MBI AHERRYETRY 75424, R R ERI & &4 % pHL 5,30
min, 4 h.10 h.20 h % # MW X W W kA M5 , /& B F, Fo-ATPase 7 % 2 5] # % 56. 68% .11.05%.,5. 16%.

*:ﬁ ﬂﬁﬁf(,%&ﬂﬁﬁ,FlFo-ATPase,#if$

BEE AR KR TRAOEK, BERKRE
WA KEREFTER, EHELEENAKRER
BLHGHRS R, AT BEEEFRBETEHH
M. ZBURS EN N EREMEERY 2 BRERK
HAEEHE B E, WM E (acid tolerance re-
sponse, ATR) A By F % # 4 4 ¥ Xf 8% i 388 Cacid
stress) BT 32 17020, B LA K 3K /N o 3 47 E A O
REGRIWENWEEFER. B, HREEBENORMN
BOLE L ERBEN A ERREEEENRMRZ S,
Xt F Ak B A 28 A o 10 of B B A0S A R R K B
ASRFEER N,

BRUBILE+4EX FEPRIRARFHE
40 B RS B R 4 R B AR AL R R A A TR
HiES WU EURRBERRHTHES . AEE
5 P B PLBR U 1R b 1 2 B bR , VRO R RN SR B bk T
BT BB W, ol o 0 S R L BT S BBk R AR FL Fo-
ATPase % ¥4k, LAHI I F1Fo-ATPase &5 1F AR
FREZENWRNEIBPREER.

1 MHE57 &

1.1 ¥ H

10 # 7L % 7l Bk & : KLDS4. 0308, KLDS4. 0313,
KLDS4. 0305, KLDS4. 0316, KLDS4. 0311, KLDS4. 0312,
KLDS4. 0304, KLDS4. 0306, KLDS4. 0309, KLDS4. 0314,
BRRHEE C1~Cl0, h R EFHEMH, MRS 35k
HS R ORH.
1.2 ATR BHRITIER %

10 BRELBESLERE F 37 CH5 5% 4~6 h, 6 000 1/
min, 10 min B0, WEBNEEH LB TEER

B WIWRLEERREB BN,
* bR K 2205 E A B By B
OB H #2:2007—11—21, 3 [E] H $3:2008—01—02

pH 4.5 MRS /&3 3 %+ ,37 'CEA 1 h, KiENL
HAEXT R, BEMERX BRI %FEZE pH 2.5
PBS #1{EF 2 h, it HAEE.
1.3 BERESS4MNRE

K ATRET 37 TSk 4~6 h, BOWE
&k, 48 F pH4. 0.pH4. 5,.pH5. 0,pH5. 5 MRS #
ki3 ep, 37 T4 5138 B 30 min, 120 min, K i& K
AR, WEMEM BERMNEEE pH 2.5
PBS F4EM 2 h, HEFER,
1.4 RS F,F,-ATPase 7& 1% # #2
1.4.1 #&Ehamp

iR ATR 8 37 CA 533 4 h,10 h.20 h,
A BERK 25 mL,4 °C,6 000 r/min B> 10 min W £
B AEBETAEEHZCHRESE P, 80 CTH#
ORRE,BHAHTE. ZEW 25 mL HERE, R
FEABLOREERER BABERT 2.5 mL 75
mmol/L Tris-HCl 2w (& 10 mmol/L MgSO,,
pH 7.0) &, BEiMA 250pL %, 37 C,%BEH,
BE 5 min, FEBMABEL R, 37 CHE,2 2 ME
wEREL, WEEHAR. BERARBEIET
1.0 mL 75 mmol/L TrisHCl Z W ®& (A & 10
mmol/L MgSO,,pH 7. ) N, EB A FREVR KT,
—80 CItHF&H.
1.4.2 BFHAE

# 750 EHAKEEME 3.0 mL 50 mmol/
L Tris-B 3k 82 ¥ (pH6. 0, § & 10 mmol/L Mg-
SO, i #ZE 37 'C, BMA 300 pL 0.5 mmol/L
ATP(pH6.0) Jg 31 K i, & M 20 min J5 BUKE 8 &
ATP KBFTBH L M ENBER ., RAMMESKAK
b e 200 7 5 A0 4 6 Ok BE 3 b AT b 6 2 4T (660
nm) , BEEIIE MBI K pmol(PD /(g » min), AW HE
¥ 2~3 K,
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L5 BEMMAZE

PEFI MRS 355k 5, R BE G IF RO
2 BR5H4
2.1 ATR B#RIFBRSER(E 1)

10, CUERIBE BERHKAEM 2hO X @ RRERAEA 2h

1 10 #k L. lactis 5& D gk FA%T FREK7E pH2. 5
PRSHi{Ef 2 h EHAEER

10 #k L. lactis P ,9 R R A —EW ML BB S,
H T Mk, B M Bk7E pH 2.5 PBSH{ER 2 h )5,
FHEBTSMER 2~4 MBS, HP Co RGN
ER MR T 7542 £, MMM N BOR, EBULE
BAG T4k, —SIATHECREFRUNES,
L. bulgaricus VI-10" B3 B (pH4. 75, 30 min) J5 f
MERRET 250 59, HMNBARFAFETH
HALBES, M L. lactis C5 RGN G HT MR
MTFEET. B BRI E NG E KA REF
M, NREBERE, AN M EFHHMERKT
EHFEERESR.
2.2 BEMNMFHFOHNELR

C6 7= pH4. 0,pH4. 5, pH5. 0, pH5. 5 4b 4 51:&
R 30 min /5, Bi{k7E pH2.5 PBS H{Ef 2 h G HIFF
EESHR3.90%.7.96% 4. 84% 4. 11 %5 EHFEL
 pH %4 F & B 120 min, W EEKKFE RS A
2.67%.5.35%.3.71%.2. 18 % ; fi 0t k7 pH2.5
PBSHEM 2 h G, A EREFEER. iU LG R
51,pH4. 5 &R 30 min f5 , KX AERBEPHRFER
B AR MR, b Co B R M %M,

ME 2 TTE H,C6 FER 30 min J§ ATR HERES
% 351 120 min J5 7715 % & K B ] O BRPE R A
B, JAN % AU A0 8 bk 40 fE 76 BRSE B A9 3 min
W5 R T ATR, T f6 B % B BT S1E 10 min Y
B, HE— R RRERRAME. Bt
X R R Ah Ak B4 BB L L B MR R A, UL
B KRR B9 4R 5 B PR FE MK pH SR F ARG 2.
2.3 FREEFHRIEN &SR F F,-ATPase i&
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B 30 min B 120 min

<~ 6.00F
%
T 400F
&

2.00

0.00

B pH40  pH45 pH50 pH5.5

B2 KLDS4.0312 MMM AHNMEER
HHELER

M 3 ATLAE H,C6 ZERE IR, X Bk MG
RE#kH F.Fo-ATPase FEH YR EABAY. 4 h.10h,
0 h ERMNEARERERNBAAHTENE, HI
F %t B ¥k FiF,-ATPase 7% ¥ 4> 5 # & 56.68%.
11.05%.5.16% . {BREH R pH EKBEE, BN
BEMEHRZAKNBEEREHE/N. FRETHE
BMHSABEUR-IMEBVRBRENTR, B
FiFo-ATPase ¥ W7 ¥ i, {545 % & 3 9 44 02
AR B E KRR,

4.0 —o— MEB - ERH — pHIE 15.5

35

45.0
30

pH{H

5 b
2 44.5

ATPIEH U

20

15 A . 40
4 10 20

B}is) / b
3 ARAEK BB C6 & i bk 5% Bk

F,Fo-ATPase 1§ ¥ 9 L 8¢

BECAERNNEE— SR pHEMER, Y4
pH {EBSEE 18 b0, M iy pH (EX B B 9 1 B B3
P # FiFo-ATPase BUEd R FHBR AR F I8
71 (proton motive force, PMF) ,PMF 4 3 & F M 4
MREHE R E P pH {H, LI FF pH B EMA K
. AATED FODUBAT B o REZE MR B B R
[ 74 FFo-ATPase, & 518 LA ZE B 8 35 3 775
WEERE, MEEF F,-ATPase K FHRESHE
KMtz A EE X, YE K% DCCD(ATP B
WA ARG, KX MW Z R ETREE
[ e

MG Co MRS F.F-ATPase X % ¥
XBRER, ZBEHNRBAATFRELRTFEFRA
pH %5, F,F,-ATPase HLHI B2 &% E# ATR #lHZ
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Influence of Acid Tolerance Response on Membrane F;F,-ATPase
Activity in Lactococcus lactis

Liu Huailong,Meng Xiangchen

(Key Laboratory of Dairy Science, Ministry of Education, Food Science & Technology College,
Northeast Agricultural University, Harbin 150030, China)

ABSTRACT Acid Tolerance Response (ATR) effects of 10 Lactococcus lactis strains were evaluated, the
strain which has the best ATR effect was used in this research, and the optimal conditions for ATR were set
out. Under the optimal condition for ATR, the membrane F,Fy-ATPase activity of adapted cells and non-a-
dapted cells was assessed by measuring inorganic phosphate released from ATP hydrolysis. Results KLDS4.
0312 has the best ATR effect and the optimal conditions for ATR were pH 4. 5,30 min. The acid tolerance of
KLDS4.0312 was increased by 7542 times after acid adaptation. Membrane F,F,-ATPase activity after opti-
mal ATR was increased by 56.68%, 11.05% and 5. 16 % when the bacteria were incubated for 4h, 10h and
20h, respectively. -

Key words acid tolerance response, Lactococcus lactis, F,Fy-ATPase, survival rate
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