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Abstract

Properties of acid tolerance of an adipic acid-resistant mutant, Leuconostoc paramesenteroides (ANaP100)
were studied and compared with those of its paired wild type of Leu. paramesenteroides (LPw). The value
of protons permeability of LPw after an acid shock at pH 5.0 was 4.3 min, while the value of ANaP100
was 4.8 min at the same pH. The maximal specific activities of ATPase of LPw and ANaP10{ were 0.59
unit/mg protein and 0.63 unit/mg protein at pH 6.0, respectively. The release of magnesium ion from the
mutant strain was about 27.3% at pH 4 after 2 hrs, while the wild strain was about 52.2% under the same
conditions. The contents of Cig ., and Cq, in a membrane fatty acid of ANaP100 and LPw were higher
and lower, respectively, than that of LPw. These results indicated that acid tolerance of ANaP100 was

improved in comparison with that of its wild type, LPw.
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Q1 Leuconostoc  paramesenteroides  ©¥A§ 8 (LPw)3}
adipic acid &4 Wl FF Leu paramesenteroides
(ANaP100)Z- o|-8-3stglch Wo|iF-2] ujk& MRS
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Adipic acid X{&Hd

MRS brothE HCl ¥ adipic acid® 7Z}2} pH 3.5,
38, 40 2 457 HE=E A8 F NaClg 0% ¥
2% HE5F H7VEL o FF(LPw)9} adipic acid W
A W o] FF(ANaP100)SE wix|ke] 194 HEso
2000 A ks A2 wiekl g #ste] pH
o] Wzl 660 nellM FRER FAREE FA s
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Leuconostoc paramesenteroides2) ¥ T F-(LPw)s}
¥ o] FF(ANaP100)E  MHHDWA|®"  (trypticase
peptone 10.0 g, casamino acid 3.0 g, phytone peptone
1.5g, yeast extract 1.0g, tween 80 1g, pH 7.0)lA
A wekak0°C, 15A17F 23]y ¥ 94F2](8,000 rpm,
4°C, 10 min. )3l FA ¥=F 10mgdry weight)/
mLE A3 F oA] 200CM 1547 B wiekEln,
Bender 52| WJH-& W¥sle, Fi0|2 FHEE &
Aot &, 943E21(6,000 rpm, 4°C, 20 min. )3l 3]
T8 #AE smM MgCl, $422 23] N3 F,
20mM QJARHEZA(PH 72, | mM MgCL+150 mM
KCho2 #eA)7 100 mM HCI 50 mM KCl
10 mM HCI} 150 mM KCl &3-444 713} pH 3,
4,59 628 A3 F of 28 Hx HAAZTL
Acid pulse® %2771 98 10 mLE 2§ FA
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H*-ATPase &

2L ZA  2EDNY BAE FFE dS
FA7] Fub7bA] wfiofat fdaldelste] 0.1M KCl
fAez 23 MAHIT AAE TH (wet weight
052)% 1mM EDTA®} 2mM MgCl7} 3-8 Tris-
HCI buffer(pH 7.5, 75 mM) 10 mLo} & €t3}le] hand
glass tubeoll ¥ sonication(60% pulse, 15%-, in ice)
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min., 4°C)3ted FAHA] ok wAe} FHES Fe=gt
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ATPase2] catalytic site”’} %2 x %% membrane
vesicleS 58 ¥, 2mM MgCl7} &8 Tris-HCl
3ol el ATPase AHEAE THAHOZ
AHE-s e,
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H*-ATPase #A4®2 ZAlgd ZHINY 100ue] 10
mM MgSO,% 2mM ATP(Sigma)E ¥, pH 35,
40, 42, 45, 50, 55, 60, 6.5, 7.0 I 752 ZA=
A3 900 W 2 AR 30°CAlM 108 EE
B4 wreAFAS 976l 3mLel R4 [ mle
35N ihgalg Fisle] BANR-S FAXZS Eh
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o 1mL 71& F 21% NaHSOfﬂ 0.7% Developer
(Kodak, D-76)% &3t 4 1 mLE A7I8isi+.
A& AgolM 2082 wRAIA F, 660 nmol M F3
=2 2431, EFTHO2HE ATPased] o3 el
= inorganic phosphate?] & ZHAbsIHTh AAe] o
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)= T4 FE 1 unit®E stk

Protein A&

Protein®] AL Lowry Wil @t 4332
bovine serum albumin®E FA& FFFHeZHE
Al gk AHFstan.

pH profiledi] (hE x| Mg SH2 (=

Mg" slg]® 2/ 23 AAAR FH]: Bender
Z@2) wiel ulel AA|8l9 3L, inductively coupled
plasma(ICP)2 3793815v}. &, Leu. paramesenteroides
o] opRTFF(LPw)S} W ol FF(ANaP100YE A5 34
71 B717kA eioFst ¥ JAES (8,000 pm, 4°C, 10
min)3td AT B4R FAE AR 22 FF
42 13 AAE F 100mL 23 FF5ol de AR
o Ay AH-E EE 4715 HS0 2447 A
g F 23 FREE AAG oF Axshe] A3
o} 4 gk 10mlE HCH: AH-3ske Z2h pH 4,
59 602 AL, A3 242 2|5 AT A
Ha F 2z 1 mLE sk AT F A
2 %% Mg"& ICP emission spectro analyzer®
ZAslgon ICP FAH 2712 Gas: Argon (purity
99.999%), Wavelength spectrum(nm): 280. 270, Line
gas pressure(psi) : 70, Coolant gas flow rate(L/min.):
0.12, Blizer Sample gas pressure(psi): 40, Carrier
gas flow rate(L/min.): 0.4, Pump rate(mL/min): 1.5,
Integration period(sec.): 1022 3.
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35 om, 2 Aqupate] FAe AHEE REEALS
Sigma(#189-18y% of&sldc}h. B2 Shimazu Corp.
GC-8AZ AM8-3}%9.2™ Gas chromatography 2327
2  Detector: Flame ionization detector, Column :
BPX 5 capillary column, Material: Fused silica,
Injection temperature : 270°C, Detector temperature:
300°C, Temperature : Initial temp. 50°C, initial time
Omin., Program final temperatre J:100°C @150°C
3300°C, Final time: (D0 min. @0 min. @20 min.,
Program rate: (D10°C/min. @3°C/min. (4°C/min.,
Carrier gas: N,, Gas flow rate: 200 kPa £ 3}iv}.
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Fig. 1. Cell growth of wild LPw and mutant ANaP100 strains of Leu. paramesenteroides in MRS broth without NaCl

adjusted with HCI or adipic acid at 20°C.

Symbols: (O), pH of LPw; ( ¥V ), pH of ANaP100; (@), O.D. of LPw; (¥), O.D. of ANaP100.
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Fig. 2. Cell growth of wild LPw and mutant ANaP100 strains of Leu. paramesenteroides in MRS broth containing 2%

NaCl adjusted with HCI or adipic acid at 20°C.

Symbols: (O), pH of LPw; ( V), pH of ANaP100; (@), O.D. of LPw; (¥), O.D. of ANaP100.
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Symbols: (O), Leu. paramesenteroides wild type LPw; ( 7
), Leu. paramesenteroides mutant ANaP100.
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Fig. 4. ATPases activity of cytoplasmic membrane of wild
type and mutant of Leuconostoc paramesenteroides at
different pHs.

Symbols: (O), Leu. paramesenteroides wild type LPw;
(\V), Leu. paramesenteroides mutant ANaP100.
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Fig. 5. Degree of Mg" efflux from cell membranes of
Leu. paramesenteroides.
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o} oRYTF LPwe} Ho| 5 ANaP1007e] 1
A& LPw7} 0.59 unit/mg protein, ANaP100-2 0.63
unit/mg protein® Z X WHo|FF7} ok FFRc}t H-
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Table 1. *Fatty acids profiles of wild and mutant strains of Lew. paramesenteroides (%)

Fatty acids
Co Cn Cu Cu Cg Gy Cpy Cis: Cui Cuo G Cw:o,cyclo Cyy Cuo Cyy Un-known
LPw 268 2247 087 723 481 876 ND 11.23 1437 537 734 088 275 1.06 1.10 9.08
ANaP100 15.89 1832 ND 445 411 654 ND 932 1099 396 6.17 228 164 0.84 088 14.61

N.D.: Not detected.

*Condition of gas chromatography:

Detector: Flame ionization detector, Column: BPX 5 capillary column, Material: Fused silica, Injection temp.: 270°C, Detector
temp.: 300°C, Temperature: Initial temp. 50°C, initial time 0 min., Program final temp. (D 100°C & 150°C 3)300°C, Final
time: O min. @0 min. (320 min., Program rate: (U1 0°C/min. (2)3°C/min. (34°C/min., Carrier gas: N,. Gas flow rate: 200

kPa

Mg* SH2|=

ANaP100%] pH profile’d Mg™ &#l2] =& LPwe} 4]
wsle] A3 A3 Fig 59 2o} LPwe) 7% pH
4ol A 2212 A} F Mg+ dlB] 2ot 522%2 A FHd)
£ By}, ANaPI00S 27.3%3A oRFF<l u]s]
oF 1/2 7k Mgrel HA FEEUAL, pH 6.000 3o
Ae LPwZt o) 11.7%, ANaP100°] FHd 73%S v}
elfislet. Bender 5ol abd #59] M xate] Ab
el ofs A4S WA S AEF Mg K §
o] AE yrog fHEd, o)F Mgel o witet
AR 2A pHZL FE4F §37) wEA, #5371 WA
AYTE Mg delzrt delAlAl "Hola ¥ ysiy
o B AgeM® A #57) pHrb 21, A7) A
FgeEF Mg =t el E Byon, & #F
ZHl SleiA FUd pH, Y A1zl sloiMe ¥
o] &5 ANaP100s} oF7FF LPws} vlis] £ o
Mg™ #lelxrl Aoz el WAlAe] A8 2t
AL o4 dddek

|IIE_!|-0| X‘Hl-)\l-x)d

Table 1¢]A4 viehde] WA &2 B 4 9]
T AR Cy F Cgpee® TFAIE B,
C18:1-% oI5 LPw7t 14.37%, Blo| 75 ANaP100
°] 1099%2AM Fasigden, ¢, . .2 A9 oMY
+F7F 0.88%, ol dF ANaP1002 2.28%24A Z7}
o] WAk e] & 2 U & U =3
Alupate] g AR M, oMY FF LPwi:
Ch Cy.p Cu.y 50 #afo]l Fohow, wo|g3
ANaP1002 C,, C,,. Cyo., o] o] ¥o} ¥ T
kel AR okd 3kelrt glgiv) g WAl
ko] A WpAEA] S v—/ﬂ%‘}:‘—iw WA #57 HAA
B 2T QR 9%E #Hdd = Y, Rizzo
EWe YakAe] 948} [ac. casei, Lac. plantarum
282 Lac. acidophilus 5 HAFFS] Auakg BA8)
AT Cpp o] TS 35-39%2 ¥UW ubd, o] &

FFReE WA o] k3t Lac. bulgaricuss 1 &gol
13%& "% Pekeksl Rydlen, Sim 59 Lac
caseid] N wiFze] whE ARG 9] wH3lel U3
Auke] A Al xA7ke] FAE AN Az WA
o] 71T E C 2 FaEE W C,, 2 )
HIL, Cyg yad T WA TR 52 *JW‘%I 2
& By,

ol Ake] AE-S FgsiR adipic acidol] W) A
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ANaP100E 4.8F-232A Wo|FF7}L i WA e] ¥
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paramesentervides 5.5 pH 6.014 7} #kx
LPwi 0.59 univmg protein, *o]w5¥ 0.63 unit/mg
proein®2A] ANaP100°) LPwXr} @4de] egltct. A
snte] Ak EAhacid damage)ll ©18F Mg 2] el
X pH 40eM 2417 A F LPwE 522%,
ANaP1002- 27.3%2A1 LPwell ®ls oF Y“7}gF Mg*
o] A F&EEe] Al o8t M Eake] &4} X-i?d
ot WA gl AL ANaPLOOZ} C,, & %
AL, Cpyy uots 5781 WA o] FeliEglom
T3} adipic acid H7FAelX LPwel| vBls] 538k 24)
£ 2ok webd ANaP100o] LPwel] Bls] wjAkA o)
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