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AFS0E TR HE OBRMITERRFIESE O | SR L, KB 0EYe L-BRIcHliE 4 EiE L TART D
To DI IE T T o 2RI IO B L. T ORBGIE#BEOSFMALZ BB L L0 TH D, AU,
DTFO6EXLVBREINTND,

B1E TFm ik, EPRYPEIELS &R T EERBENFREMERBEIC OV T, RIS AR Lz,
TAVE TITHREE SN 7o kk 2 700 R IR T IS DWW TR L. RRICE BAR O BRI N 108 L TR DY Th 5 1
W& H U CGRA, RIFEMERIBE ORGERALICIE, BB A iR T 2 72 O OEEIEERE S WA 2 E 2 H > T\ D
Lz b, RIGEOBEMMEMEOF T, & b7 GAD (Glutamic acid decarboxylase) AT 2% H AR L
72 GAD ¥ A7 A, HALEMW O HEABIRICMERBE CTH D Z ENREMBILTNTER, T O HHI S O
ERIIRTFHHEN TR N7, £ 2T, GAD ¥ AT AOFEBREIEE FICOWT, ZHETOREMZHENL
7oo S HITENITIN R FEATHFSEIC W CERAMBI N RE# O BEHNC T 53 2 4MET v v & /37 E TolC A3,
GAD ¥ AT ADOFEBHIFICHF LG LTS Z xR L TWWarmd, TolC IERIZRPEH Y AT 22OV TR L
720 BIC TOICIZ L W HEH SN ARSI O —Fl & LT, IE, v 7T MREWEE L THERESTWA A
R— L DOWTIR AT, BB, BIFRICLE Y GAD ¥ 25 ADZRBHIEIC BERE R 2 B LTWE Z ERHS
DL 7p o7z RNase [IZ2W T, — XA B A B0 L7z, R, KRIBEIZIIT 5 mRNA S fEDEE A & 72 % RNase E
Z TR R

W28 [ F—Z k2 GAD v AT ADOFRBMG T, tolC BRKRICBNWTAELD GAD ¥ AT LDORH
IHI, MRENICERE LA R LD 263N TN E I DRIE LTz, ETHMIEANA >~ F— I RE%:
HE L, tolC ZREEETIE. BAEKE A THIEANICA > F—AREHLTNDEZ L E2EIDT-, KIT, tolC £HE
BRIZA v R— VB kEEFEE 2 — R9 5 thaA BIETOREEREZEAL, GAD VAT LAORBL L~V ERAT L7z,
tolC ZE Mk Tl GAD {EMEDFHER L iRE 7 7 F— & —% 22— K4 % gadA, gadE mRNA D3B3 S ¢
W23, tolC tnaA —EARMETIL, FNODNEAKE RREE E CHIE Lz, REZIC, BRI Y R—LBIY
AV F—=LARBRETHD N T N7 7 BRI 5 & BAEKRIZIS T 5 GAD IEMEOFHE NI S D 2 & 2R
L7z, LEX Y| tolC ZBRKETIZA >V F—LOEREIZLY GAD v AT AORBENMH STz & X bz,
L7=RoTINED, £ F—MEGAD Y AT ADOFBEZIHT 52 7 FANTFTh D LR -,

% 3% [RNase E |Z & % thaA mRNA D43 fiE% I L7z GAD 2 AT LAD3EHFHE] Tix, £7° RNA-seq (2 L 5
FEBAS T BURNT 21TV, BPAERR & tolC ZBAROERRIZIS VT, BT (pH 5.5) Tidk thaA mRNA HA3H
FICWAOTDH L ERA L, 20 pHBE5 28T 5 thaA mRNA EOJE/0 3 RNase E ZE R 0 A L 0 I S iz
728, tnaAmRNA /X RNase E (IC L 2 UIWi 25| & &b L THMIN TV A RN RE SN, EDIZY 77 o E
VU F oA AFEBRICE Y pH 8.0 & 552817 5 thaA mRNA O3 2 I E L7- & Z A, thaA mRNA D43 pH 5.5
TRESND Z ENREL L2572, —J5, RNase E ZRDEAIZ LY thaA mRNA O/ s I XBAE 1L 72 0 |
£ pHS5ICBT 2 0MORES RN rotz, Lo T, BEMES: F Tl RNase E (2 & 5 thaA mRNA &
IIEEVEAE R T A Z & . tnaA mRNA OS2 R 725 STz L& 2 B 7z, RNase E 12X 5 thaA
MRNA ORI GRIZ N Y 7 N7 7 —BORAEEIESED 2 LT, FFEA F—AEROEIEEF &5
EHERI T, ERPESAE TICEIT D thaA mRNA O EEMEDIRIZ, GAD v AT ADOFBAFHFETH M) H—
LLUTHRET2EERISTHD EEX bR, ZOFRRE D LIZ, RNase E 12X 2 thaA mRNA OYJ¥r &/ L7=
GAD v A7 ADOFRBIFHFEET L ERE LT,

F 4 (A2 R—2 GAD v A7 LADORBLZ M 28F OfFHT] TiE. GAD ¥ 27 ADOFHLHIEE 70
M, A v R—=APMERTHENRER T OREE B Lz, GEIZARA)

%5 W T, P cmmIERNE & B X DN ABINEBIG AR L, ZOFMEMRNT Lz, GEMIZARA )

56 W RG] T, AFEREEZRIET S L L HIZ. ABOBRZEIZIOVW TR,

5% FSCE R IX, FISC 2000 52 & 9630 300 554 1 #3283 2, b L<IXEIC800 34 R LT 28wy,
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Acid-resistance (AR) systems are essential for pathogenic Escherichia coli to survive in the
strongly acidic environment of the human stomach (pH < 2.5). Although these systems have
been revealed to be induced under moderately acidic conditions (pH 5.5), precise mechanisms
of the induction are unclear. In this study, gene-expression profiles upon acid treatment were
analyzed by RNA-sequencing. Upon exposure to moderately acidic conditions (pH 5.5),
levels of mMRNA encoding tryptophanase were drastically decreased. A physiological role of
this response was investigated.

Tryptophanase encoded by the tnaA gene produces indole, which is a substrate of TolC
outer membrane channel-dependent efflux pumps. Previous study showed that tolC mutant
lacking the TolC channel exhibited increased acid sensitivity since the glutamic acid
decarboxylase (GAD)-dependent AR system was not induced. Based on this finding, the
effect of indole on GAD induction was analyzed. GAD expression was restored by deleting
tnaA gene in the tolC mutant, while in the wild-type E. coli, it was suppressed by adding
indole to the growth medium. These results suggested that indole negatively regulates GAD
expression. The decrease in mRNA levels of tnaA upon pH shift to 5.5 was suppressed by
RNase E deficiency, suggesting that thaA mRNA was degraded via cleavage catalyzed by
RNase E under acidic conditions. A rifampicin-chase experiment was performed to determine
the turnover rate of thaA mRNA. Decay of thaA mRNA was accelerated upon a shift to pH
5.5 in the wild-type cells. In contrast, in the mutant of RNase E, acceleration of thaA mRNA
decay upon pH shift was completely abrogated. These results suggested that the degradation
rate of tnaA mRNA increased after the acidic shift in an RNase E-dependent manner.

Collectively, this study demonstrates that the RNase E-dependent degradation of tnaA
MRNA is accelerated upon acid exposure, which decreases intracellular indole levels and
triggers the GAD induction.

% @ FSCEE L, A1 2000 R L B30 300 FEA L ETORMT D, b L<IEZIC 800 FEA 1R LT 230,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE  SCEBE, RLERIP—FUR TN (T2R2) ICTAUF— Ry MARSNET O T, AR FEERFIHONE TERL TTES0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




