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EFF DDV RN ENFR R NEL TR DN, £
MIMAZEN L THREV, #BREOH, EFPLEHICY
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L. rhamnosus GG SirB* 7 LQCAATLIRQHHQIVAE GI-DQILKKSHKE A--}'-DV RELDPEEVSADPS
B. subtilis 1 METEKSILHEAQRIVV. G@IWTECASRM-— -EAMSLDYFLSYPR
E.coli ] == LWEEHRVED———————— VATPEGEDRDPELVCA
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7 & F VLB EIERIE

FIKE, 7u—=>21L7:DNA Wil & N Kiilc e A F
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ZRHLT, =9 Vv ho2%2MioT, BHELZ (05),

C O, 113 3 D DOMD SR 7BIZ T 2T LHET
BEIET, 4A00RETHIRR 5 VX0 B E Kz, Kt
b, 3DDOMRTREARWICHDTT I/ BREFI OB L T
W5 (99%) #inT-&, NRIC1981 #k72132%% - Twiz
D H®, HEEIMRND, & LAEZRONORMETH 5
Lactobacillus rhamunossus O &€ 7 L T EAD 80% H
BEETF RO TOWENEZ R T 5720 Th o7z, BRI
1% Flour de Lys® fluorimetric activity measurement kit
(Biomol/ENZO, Exeter UK) & H\xCfig# L, X #0tim
J£1x NanoDrop 3300 Fluorospectrometer & H\» Cilll %€ %
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FREHEL LT, 22 a—LTh L2 SIRTL
¥ ORsEIL, FExy MEBD Y Vs B vz,
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D VEI S DA %R L7z. Accession numbers 72 & D
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5 LpSirA 3 X0 LpSirB #ilift z & ¥ 787 MO BUR OFG
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(DNRIC0644 LpSirA (29kDa), @NRIC1917 LpSirA (29kDa),
(3NRIC1981 LpSirA (29kDa), @NRIC1981 LpSirB (34 kDa)

WL, T I BESISEBLCWS 3o —F 2 v
F N B SR S N2As (M6), L. rhamunossus
RUCHIFAEDS R RN —F 2 4 % V87 BB 7 &
FVACTEEDAFIE L o 7o SIUIT S 2D b i FE
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0644 LpSirA @ Km DO FBIZB L TR 72072 2 5550
FHTwARW (K8), B&kll, SIRTLOT I/ EEEF
FRVARG PO VO#ET 2 20 FHO VS I V1R
ot NoKIE N A A YT B LG ShTwna®?,
L2 L, L. paracasei ® LpSirA \ZZ DR/ A3KFE L T
DL, RBHRCITREED D 5. HHM MR TS L3t
\Z, LpSirA OFEFRGTE % 580 (BRIG 3 2 H BUR TG # O 5
ROMRMICIIVETHILLEEZTND, T2, ATV
i3t b SIRTI B X O°NRIC 0644 LpSirA iy ot 7 £ F
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Suramin concentration (pM)
8 LANRT PI—LVBIURATIVIZLDET F ML
BTN D
(A) FLANF b=, (B) 3AT3I v,

WALEEREMEOE 247, BERIEMEDS50% HEE NS
AT I VOREEIZE b SIRT1 T 18uM B & O° NRIC 0644
LpSirA T3HOuUM TH A Z EXWHS N E o7z (KQ),
NS ofEFIE e + SIRTL & L. paracasei LpSirA D¢
DR OFEW A EHESEEZRL TV,

L. paracasei BL23 (CHTH Y —F 21420
B4 >IN BEDORER

L. paracasei BL23 % —F = 4 » O AEHEERE~OL ~ b
LD THAHHIENSY VN7 BEHRFCE LTI, T30
W in vivo AR E LT, BHiPhICHEANCTHLE=aF 7T
IR (BUF NAM)® ZRIIL, Bi7 & F M ALEER T % B
EFLILIZLY, BEEToT. —HTINEHMT
& in vitro B E LT, WAKMBEISHN LT, NAD" K
BT & F IV BOG & KBRICAT 9 %512, NAD B X O
FEELHHR 2 LpSirA % FUSRISIRIN L, BERERUGZ 1T - 720
in vivo BE W in vitro iR L VSN2 5 V7 B2
DY Acetylated-Lysine primary antibody % H\»C Western
blotting f##T 247 - 72Hr, H—F 24 P OEWN Y Y374
ELT2kDadD7 T ALY 7 DA IRE NI
(B9,

WNT, 28kDa D7 v F VALY Yo7 E %, WEILE
(0-80%), Butyl-Toyopearl # 9 5B X W'DE52 /1 5 A %
HOWTHREZIT 72, TORNE, 28kDa D7 £ F VAL
URVEOHE—NY FEGLIENTE (M10-A,B), #H
27 NI EZ LpSIrA I L > TR T e F b Ens
Z AR E N (K10-C)o 5 N7z 28kDa Dy ¥ 787
BN K7 I/ BREY) %, Peptide sequencer PPSQ30
W N~ R KD RN L7oAER, N KT 3
J BEECHIIZ SRYTGPRWKQ Tdh 5 Z EAVREN, Z DR
T =N I8 ENTW D L. paracasei D 30S
ribosomal protein S4 ® b D L 55452 —FK L7z, 30S ribo-
somal protein S4 ®#EFE L LT, 30S ribosomal protein S5
BLUSI2 LT, rRNA EXHZTH) TEFFMSN T
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Summary : Sirtuin is known as a longevity gene that supports long and healthy life, and most organisms
have this gene. In eukaryotes, it works mainly as an NAD'-dependent protein lysine deacetylase, which
removes acetyl groups from proteins such as histones, p53 and others. Whereas in prokaryotes it was
first identified as cobB which plays a role in cobalamin processing, later it was reported to deacetylate
certain metabolic enzymes, transcription factors and chemotactic proteins. Although lactic acid bacteria
also have this gene, little is known about its function in the bacteria. ‘Does sirtuin also function as a
longevity or health-promoting gene in lactic acid bacteria?” This question was the starting point of our
research. Lactobactllus paracasei, widely used as probiotics and a fermented food starter, was chosen,
and its sirtuin gene was cloned and recombinant protein, LpSirA, was produced. Subsequently,
deacetylase activity of LpSirA was demonstrated and, furthermore, one of the endogenous substrates
was identified as 30S ribosomal protein S4. Next, antibody raised against LpSirA was used to analyze
intracellular localization of this protein through immuno-staining, observation of living cells harboring
sirA-Venus fusion gene, and finally immunoelectron microscopic observation. It was revealed that it
localizes either as a loose spiral throughout cell length or a sharp ring at cell division plates and cell poles.
Upon generating deletion mutant (4si7A) and highly expressing cells (HE), it was revealed that 4sirA has
shorter cell length, and conversely, HE has longer cell length as compared to the wild type strain. These
results indicate that sirtuin plays a role in the regulation of protein synthesis and, further, in the
regulation of cell division and cell shape, which are very fundamental to cellular life function. Moreover,
it was shown to function in certain stress responses. Together, it provokes the idea that if the control of
sirtuin expression levels or function can be artificially manipulated, it may offer a new way to improve
probiotic merits of lactic acid bacteria, which in turn, may contribute to promoting long and healthy life
for the host organisms.

Key words ' sirtuin, lactic acid bacteria, acetylated protein, intracellular localization, protein synthesis,
cell division
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