7TE DNA ~A7aT7 L A% - 8@ ENT

715

RIEEETOMIEIZLY ., SspA MAEFMICEERBEL BT ILRSN, 20
128 T DOBERE, BLUMHEMEIZ T DB AHT A DNA ~A7a 7 LA ZF AL~ #&
BRI FIEICIVRENT L7, 22Ty /a7 8y b5 TL T, DNA <
AT LA DIENTHEBIIT/2 TS Rhodobacter sphaeroides 2.4.1 ¥k& T
SEANC R T DI 2RI, 2.4.1 BRISIE sspA BIBFRON o — 24 RGEG
Taa—=RF LR T/ AOHITHERRS N TEY, PCR R/u—=2 7 OfE RAHT
NI Rhodobacter sphaeroides f. sp. denitrificans ¥k DHEFEECF| L 3E R NI T &
LIERBL TW%, 20720, ZNETHLN- M RA BRI XA THDH L
HEr L7,

ZOETIEAN RSB B F OB BRI 21T 22 ~>7-611. Escherichia
colf (E. col)) (Weber et al., 2002), Bacillus subtilis (B. subtilis). (Petersohn et al.,
2001) | Synechocystis sp. PCC6803 (Synechocystis) (Marin et al, 2004) .
Shinorhizobium meliloti (S. melilot) (Riberg et al., 2003) TEHEN/ I TS, FD
it R, V<O DB B TR A AE BER G FORRFENHLI A
DTCWDD, VT FIRERBE OB Y — LU THEEEL TVBEE O AL R 4 5
MICHFESHABEBEFLDTOLNRESN T, ZOERELT, 7/ LEFRD
FERDBFEFITEA TV eWEL AP O AN SEHME B KOBHINEITLR
Do XD | BIEFFHBRBOWEBIIASIZR->ThH ., ZASDHEREN 7270
212D ARIZEBER DB+ Th-> TH OB R 1 EDOHBIEMRAEDS 2 HH TV e
DINFIRTHD,

TCETHLRANTZEY | R sphaeroides 13BEFEDOHE IO T AT ARETHY,
IZRIRFIZIE B RS I = R F — 5 B D H AT REA BR TR B8R TéhD (Van Niel,
1944; Woese et al., 1984; Jackson, 1998) . ZNHD A B HELE AR R Z LANE
A EDEDLIEIZIY . EHERRIZB O TERARIE AR RS HE & #R
SOFDVMIOBBELNDIDTIIRVINEE X, £7-. sspA OREBENOBIE L L
ARTEDREZEML, ZOHIER -S4 RBICAETIELREDOHHEL,
ARFRHIZEL UL, RE TR EPEHEOCE R M CHRIT AT o7,

AT LA FWIZBET T, FORMRENEE THY, A EIDOEBR TITAN
L ASREE LA AFHE RN H LT, T ARL ZRD0 | 2vo B E T 5815
FREDOBIAB N FRE/R MU A R ETHIERL BREL L, TN ETIo, AN RBREE
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ERACSHDIEIZED, BEE T RBMBITEIT o763/ BREDBE VIV ED
FORERPELDNILE B LTz, — 7, APV AFFERERIZ OV TIE, AR 24K
MLUTAFRERANABZ D —EOE SIS T 28E TREE . AN RIS
DI DBIGFEEAR X DT L% BRI ER R 2 2 LS H 7,

7.2 MEHEF

7.2.1 EERLESESME

KREIZBITHERRTIL Rhodobacter sphaeroides 2.4.1 B 7=, £ 5 EEH L
succinate Z R & 95 Sistrom minimal medium (Sistrom, 1962) (Table 7-1) % >
T30 CTHEEREZIT /-T2,

H IR 60 ml HTRF 22— T HMHEHL T, HH 95% N,. 5% CO, DIRA /T A% %
DZOFICIVBRIREEZHERFL TIT e o7, 7, AR EHER T 572512, 10
W/m’ (6,831 lux) DHAEHEIZIBE L7 (Fig. 7-1A) , AR AT 5 M NaCliAE %
BN HZEIZEVIT22 572, NaClIFHRIZ T 95% N,. 5% CO, DIREH A TEEFE 452
BICRWZR, DU VRO THIRIREEAHER L - FF . & AR RBREE|ZIS U T
L7z (Fig. 7-1B) , ZOFER, AN RFREEIZ O T, KEH NaCl HINBE O 4 75 ih
MR (Fig. 7-2) 2B &2, @% Na A4 EED 28 (#2725 1.5% NaCl ARl R
(Strong-salt stress) & 5f%&725 0.25% NaCl AhL- 2 (Mild-salt stress) %38 CELH
L7o, BEEFHIE, AP ZEFE L7200, AR 235 % 7 min & 45 min @ 2 5T
EWLT, AP AFEEL 7 minlZB VT, AN RE A LTS e B E 2 58
DI FAREIZE S T 5& G FEE4 ., 45 min 2BV TAMN RISE T 5720 DEE
FTHERADI L BIEICHERMAREL, ZOBIC, BEEPEGH LIS T,
600 nm CTHIEL7-EEEE (ODy,,) % 0.4 (272515 FHH L1~

82



Table 7-1 Sistrom’s medium for R. sphaeroides 2.4.1

1L of 10 x medium

K,HPO, 34.8 g
(NH,).SO, 5¢g
Succinic acid 40 g
NaCl 58
Nitrilotriacetic acid 2 g
MgSO,+7H,0 3 g
CaCl,*2H,0 0.334 ¢
FeCl,*4H.0O 0.014 ¢
(NH,)¢Mo,0,,*4H,0 0.2 ml
Trace element™! 1 ml
Vitamin solution™ 1 ml

Bring the total volume of one with distilled H,O (pH will be 4.5-4.9) and store frozen.

*1 Trace element solution

EDTA(4H) 1.765 g
ZnS0,-7H,0 10.95 ¢
FeCl,*4H,0 3.58 g
MnSO,-H,O 1.54 g
CuCl, 0.392 ¢
CoCl,*6H,0 0.248 g
H,BO, 0.114 g

—

Add distilled water up to100 ml of solution

Add H,SO, dropwise until solution clears.

*2 Vitamin solution

Nicotinic acid lg
Thiamine - HCI 05 g
Biotin 0.01 ¢

Add distilled water up to100 ml of solution per 100 ml of solution
To prepare 1 L of ‘normal’ (1x) growth medium dilute 1:10 by distilled H,O
and adjust to pH7.0 with 10 N KOH
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Fig. 7-1 Growth condition and induction of salt-stress against R. sphaeroides under

anaerobic photosynthesis

condition (A).

NaCl

was

added to

concentrations by syringe to exclude the oxygen (vellow arrow) (B).

A
14
—+— control
12 —— 0.25% NaCl -
1 #- 1.5% NaCl D/
-0— 3% NaCl A
g 08 +— 5% NaCl g
(] " P
(@] @r’/
06 o )
—r—
0.4
02
0
0 - 10 15 20 25 30

the

targeted

Control +0.25% + 1.5% +3% +5%

NaCl

NaCl

Na(Cl Nac(l

Fig. 7-2 Growth profiles against different strength of salt-stress (A). Arrow indicates
the point that added NaCl at optical density of 600 nm (OD,,) at 0.4. Growth cultures

observed at 30 h (B).
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7.2.2 RNA D%

R L CUWZEEICHKIREN 200 4 g/ml £725551C Rifampicin (Sigma-Aldrich)
UL T RNA OERE 2% (ESH7-, BE{fIL 4°C, 18,600 x g, 5 min £ E %, HHIZ
MRS D7, 80 CIZHRERIF LT 14, LA OBREICE AL,

RNA f#i i RNeasy Midi 33X 0" Mini kit (Qiagen) 2B\ TiF/2o7-, Hik (30—
50 ml) {Z kit #AFD RLT (8 —-mercaptoethanol 10 1 Z#$IN) buffer 1 ml 2Nz Tk
SEREL ., AR 0.1 mm U —X (Biospec Products) 2 g D A-7- 2 ml &%
F2—7 128, Mini-Bead Beater (Biospec Products) (Z&W38E . 1 min AEFEL7-,

L7 RNA 137272512 RNase free DNase (Qiagen) 2 u 1 12 RDD buffer (Qiagen)
30 ulZNNAT-HbOAEFAML T, EIR T 20 min HKETHZEILVS /L DNA RED
BEZAT72 o7, Z0D RNA % RNeasy Mini kit Z&HIZH VAT LTI, HiH
L7z RNA T Agilent 2100 Bioanalyzer (Agilent Technologies) |ZLAESIKEN. X512
IZ iCycler iQ Real Time PCR Detection System (Bio—Rad) % AV 7~ SYBR Green |2k
HE & PCR &V TS /.4 DNA DIR AW Z &2 HERR LT, 22T, 7 /A DNA D
BADIRNSDIZT I UBEOBIEIEA L, DNA DRANBRSNDILODIL, &5
{ZDNase JLERZARDIRL T, ZOEIZFRICHER LT, £/-. L 0 EDIRBAEHER
353 260 nm (OD,,) & 280 nm (OD,y) (2350 AW HEERIZE L . OD,,/OD,, 320
LLEOREDORHWHDOD I, ZHLAEOBRIEIZAW, FRL7- RNA 1X cDNA &
FRDOBAEEIT /2D ET-80° CIZBHASREL T,

7.2.3 DNA ~A 707 L AT — 2T

cDNA &k, KA (b, KIE A F AZ# AL, AT VE A — a3, Affymetrix
¥t GeneChip Pseudomonas aeruginosa genome array expressiom protocol
(http://www.affymetrix.com/support/techinical/manuals.affx) (Affymetrix) (Z %€ - T
1170tz FEFER TR, P 7V EENEh Agilent 2100 Bioanalyzer 12XV
TIKEIL CHERBIRIERAT /oo T, 2B FDORBMENTIZIL R sphaeroides DE&IE
+% & 5,355 features (4,292 ORFs, 47 rRNA, 394 intergenic regions) % #/3—3 3
WEEAVITXIL A F R DNA A 707 LA Téb R sphaeroides Gene Chip (Pappas
et al., 2004) ZfER L7, ZMDH5, intergenic regions &1L, K. sphaeroides DfFE RN
PETCULT ) MEBROFERIEELIT /o245, ORF NRHENR2N-7-HDTHD,
BIESORDMAT RED LN TRY, —8IITE G FREENTOAATRESELH A7
., GeneChip OFEHTIZHEHIN TS,

GeneChip 7 —##EHT(ZIL Robust Multi-Array Analysis (RMA) with quantile

normalization
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(http://www.stat.berkley.edu/users/bolstad/RMAExpress/RMAExpress.html)
(Irizarry et al., 2003) & GeneSpring 4.2 software package (Silicon Genetics) % FL
Too AR ZZ 0T TRV a b —/ L D F — #13 Pappas & (Pappas et al, 2004)
DT =53 3 EL GO THEAL, 3t 4 ETIT o7, — 5 AN ZZFEL7-7F
—H3K % 5t 2 B TIT 20T,

W ZE & R1L. Fold change # AWV TR B EL AL -, Fold change DfEIXHE AN
LAY FVOENRE (@) Narba—A 3o 7O NE (b) K&V (AR R
(CEFERENEMLTD) HEIT a/b L, /NS FEAR A KD BB
DL Balx —(b/a) &35,

SHIT, AHFFETIZ crt (critical coefficient) ZHWTERMDOZ LWF — 25 HEkR
LCRHlZAT o7, 22T ert DER, OO EL#ER T2 (Fig. 7-3) . 2E.,
ZITIRHRICARM (AR, A AFERER) TITRoT P T A ThHZEE
B DRFIHRET D, crt 1E, LB TITAeo7c 7 dHh | AR ZAFFEL TV VL
Ak =Y IO T F N O KEE (b) max, AN AL FEL-Y T
DY T FNDi/MEZ (a) min £35E, () min/ (b) max (7272La>b) TEEINH
% (Fig. 7-3A) , Fig. 7-3B OHNZHHD I, ert DESEITIUIEWVIEETF —2D
ERMEDRELRY, BT crt OED 1.0 LT OLOIXE AEIZZ LW CHIBT§ 52808
TELRETHD,

AENZ ert 2 115 L EOLODBE BV TN O T — 2L L TRALE, —F.,
%810 Fold change (ZHERIT D=0 D FRRMEA R E LT, FDOFESR . Mild-salt stress
W2V X ert21.15 7> Fold change=1.5, Strong—salt stress {29V T3 ert=
1.15 %> Fold change=4.0 &V V) RAITES T 54 100~200 HOBEA 1220 T
FEAT A AT 72~ T2,

¥ £ . & &8 F o ¥ R ¥ BLAST . PSI-BLAST
(http://www.ncbi.nlm.nih.gov/BLAST/index.html) . COG
(http://www.ncbi.nlm.nih.gov/COG), KEGG (http://www.genome.ad.jp/kegg/). ¥3
X O SMART (http://smart.embl-heidelberg.de) % B \»7= Oak Ridge National
Laboratory OAERK L 7= ERIZRE > TREAT L7,
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(a;) min -
ort = but a, > b,
(b,) max
B High
A 9 @
a>b
Signal b, @ P =
strength = @ a,
a, @) (v bz < 1
b, ®
Low
© :control @ :salt-stressed
%
a
High : O
A =
a —.— - -
a>b
Signal a3 @
strength a
> @ crt = b' > 1
R = .
Low
b @

© ;control @ :salt-stressed

Fig.7-3 Definition of crt (critical coefficient). Upper bar means average of the sample
data (A). Unreliable case of two replicate data (B). In this case, the average value of a
(salt-stressed) is larger than the average value of b (control), but crt of a,/ b, is smaller
than 1. Reliable case by two replicate data (C). In this case, the average value of a
(salt-stressed) is larger than the average value of b (control), and crt of a,/ b, is also
larger than 1 (C).
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7.3 R

7.3.1 Yo7 FEE

Strong-salt stress, 3L Mild-salt stress DV 7 /LI IZFEIC FNETHREL -7
ZITIE Strong—salt stress 7 min, 45 min OV T NDOIT —HE R,

RNeasy kit {ZXDHH L7~ RNA IX DNase A FHITITHV . BERKE.
RT-PCRIZ&ND 5/ LDNA DIR AR & W FEERIE(Z LD G DIR AR
WIZ LA REFRL 72 (data not shown) .

L7 RNA X 5B %% AV T cDNA AL 7-, cDNA IEikIT7E % RNA %

EMESET M AE U BT 0% VORI, [BIR L 72, 22T Bioanalyzer |Z XA BRIk
BICLY, 500 base Bl IZHR HIN D8 RNA (F12 168, 23S ribosomal RNA (2 H1 3
T5) DN EEfEFRLT- (Fig. 7-4 Blue line) . Bioanalyzer (2 LA ES MK
i3, MBS KBIREE 2R DL, B FOLOFE LI ENS, iz o Ro
RikERDT,

AR 72 cDNA | DNase (ZXOBT R {bL7-, ZORR, BRIV EHETS
50-200 base F2EIZWr A {LENTWBZ L& FEZE LT (Fig. 7-4 Orange line) ., 112,
It A {EL 7= cDNA DK% Biotin-ddUTP #Z% L7, —iRAIZITAERRILIZ L~ T, T
Y AXDY 90%LL_EHENN$ %, Bioanalyzer (ZXDERIKENCLY . AEHBILL7-H DT
Wr AL 7= cDNA KDH A XD KEL o TWAZENFER SN, T EBRVERSLIN T
WHEHIETL 72 (Fig. 7-4 Red line) .
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—— Strong-salt 7 min cDNA

~ Strong-salt 7 min Fragmentated cDNA
6 ~—— Strong-salt 7 min Labeled cDNA fragment |
5 ~ Ladder marker

Fluorescence (A.U.)
F-Y

2
1
0
15 20 25 30 3 40 45 50
Time (seconds)
25 200 500 1,000 2,000 4.000 base
B
6
~—— Strong-salt 45 min ¢cDNA
5 ~ Strong-salt 45 min Fragmentated cDNA
~—— Strong-salt 45 min Labeled cDNA fragment
4 Ladder marker

Fluorescence (AU.)
[~]

0
15 20 25 30 35 40 45 50
Time (seconds)
25 200 500 1,000 2,000 4,000 base

Fig. 7-4 Preparation of microarray sample, synthesized c¢DNA (Blue line),
Fragmentated ¢cDNA (Orange line), and Labelled ¢cDNA fragment (Red line) of
Strong-salt stress 7 min (A) and Strong-salt stress 45 min sample (B). Base size
determined by Ladder marker (Purple line) is indicated under the panels.
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7.3.2 FRATHE RO

R. sphaeroides (\Z & £41% 5,355 features (genes and intergenic regions) (ZEL T
AL AN E T ORIGT OMBNI BT 21772572, ZOHIHE 2EO T LA DR
Prifs RO BHMEZ R THEBIRE (correlation coefficient) DIE T4 —E L7~
DIETHD 1L.0IZIXTEL, KERIF Tdho7- (Table 7-2) , 2D7=% | —EHICIZT
VADEENTY > T ABUT 3 ETITRIN, Ok REZ T TH AN 2L 7 /LICBL
TILET 2 ETRTAED A FIZLT,

HHUNFIAR RFREE(ZBIFR72< crt 2 1.15 22D Fold change = 1.5 D5t TR+ 5
TRETZ-T=73, Strong-salt stress (ZBIL T, 1,000 L EOEE T (intergenic regions
ZERS) DOEBBEENDRO LN T DRI /o772 RIEHICELTIT ot
=1.15, Fold change =4.0 O &4 CRAFZ1T72-7-,

ZOFER ., NaCl AR AFEE A% 7 min {23V VT 145 BIE T (intergenic regions %%
Q) BEBELI, 2055 128 B F2MEML T, 17 BEF 2B LTOBIEMN
HADMZ 72572, —F . NaCl AL AFHE % 45 min 12354V C 140 /5 (intergenic
regions ZFRS) WHEIMELLTZ, Z05H 61 B FHEML T, 79 8EF0EA LT
WAZENBALINZ /2o 7= (Table 7-2)

—77 . Mild-salt stress {Z- 2V TILHHJD crt=1.15, Fold change=1.5 DS CHE
PraATiaorz, EO/REF, NaCl AL RFEHE % 7 min 1233V T 156 &5+ (intergenic
regions ZFR<) NEHELIZ, ZDHH 138 EinF AL T, 18 BEF B L
TDIEDRALYNI IR Tz, —J5 NaCl AR AFE#E 4 45 min (28T 122 5T
(intergenic regions Z#Fr<) ML, ZDHH 72585 FHMHEML T, 50 B+
DD LT ZEMBALNNI /2572 (Table 7-2)
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Table 7-2 Correlation coefficient between two replicate, and number of genes that
passed under fold change=1.5 and crt =1.15 cut off under Mild-salt stress conditions,
and fold change=4.0 and crt=1.15 cut off under Strong-salt stress conditions.

Intergenic regions are counted out in this number

. Total no. of genes No. of genes passed
Condition Correlation passed under under fixed conditions
coefficient .
fixed conditions  Increased Decreased
Mild-salt 7 min 0.995 156 138 18
Mild-salt 45 min 0.996 122 72 50
Strong-salt 7 min 0.984 145 128 17
Strong-salt 45 min 0.983 140 61 79

7.3.3 BEREBIZBITAMENTE R

ARETEEY T NVICEB O TR ENEE8 2 R GRS TR R5, %
NODOFEFRICEL TIXRIATHMIZE R T D, 728, Table 7-3~7-5 |Ti., fATS&
Hall- L2850, FRET TEWEIRELE (Fold change ZF51ELL )
D3RSIz BT 15 {5+ Fold change. crt Off . BXOMERE S|4 TIZL-1E
NG

F7, KERYTHE B4 Supplementary Table 1~4 * L CERIZITEFTT 5,

(1) Mild-salt 7 min (Table 7-3)

UDP-3-O-acyl-M-acetylglucosamine deacetylase (/px4) (RSP2115-2116), DI
BENROIE ML TODIERHELINI T, 2, A Xar 2L TO5H0,
FAAEIZHEREL TWDHEE X H15 RSP1941-1944 OB G FRED R EMAEML TS
ZEMBALMII 25T, ZHHOBEREN AL TIXZ2 W DD sulfate transfer (2B E-L
TWAHZENTREIND, £/ Periplasmic sulfate/thiosulfate binding proteins
(RSP3696-3699) < Sulfate/molybdenum transport system (RSP3859-3861) DI H &
b EFALTOD70, S LA DEBLEIENTERICEBL TODHILIRIBEIND,
— 77 | sugar transport system (RSP3701-3705)<° polyamine/opine transporter
(RSP1883-1884, 1886) . spermidine/putrescine-binding peroplasmic protein
(RSP0161) DFEBEN EFHL THDOILELHALMNIAR T, ZNHO BB BT AN
AFHE% 45 min ([ZRAHERBLENRA LI, —F ., BREENED L& G135
(ZH472< 45 min THAKKEL TRV MELZRE 7= Sec—dependent protein (RSP3102)
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X° Ribosomal protein L33 (RSP1887) 722N RS /-725, — 2R sz BE 3 258
FOEELII CREAIZRL DI RO N2 -7,

(2) Mild—salt 45 min (Table 7-4)

REVLBEEE OB LT AT L TH5D Proline/glycine betaine ABC-type
transport systems (RSP3058-3059), Choline—glycine betaine transporter (RSP3080).
EOIZRAFEOBEEELL THLN TV SR N — XA K EE T (otsA, otsh)
(RSP0948-0949) ORH & FH MR HEINZ, £-. sspA DR E FRELBEINT-,
IHODOBIEFIZAN AFFER 7 min IZBWTHEBRED FAENRHI, 45 min
IZBWTESHIZHBENHEIML T, I5HIT, behC (RSP0263). crt/ (RSP0271).
bchG (RSP0279), behF (RSP0284) &\ 7= YA AR B E & DR B EAHEIML TV
Tzo =75, ZHOWE bl EREEL T (G 45 BiE+) ORBEENED LT
HIENEEINT,

(3) Strong-salt 7 min (Table 7-5)

REMTHEE TELOIT, 23D Transcriptional regulator DX & F 5 CTho
72 (23 FE) . —REICAR RS- RRIC R R ENEMT 52 MM TVS
phage integrase (RSP0217)<° Periplasmic sugar binding protein (RSP0989-0990) ¢ %&
RE EANBEINIS HANALORBE#EME 2R TOIRELWEEZ-, Fa0
WA ABEEBEIRFTIE, Z7AVZIVBOABRICESELTWSEEDRS
NADPH-dependent glutamate synthase (RSP0189) O¥ & FANE BN, —F.
EEEDRDY L2813, #ERERE T (RSP0051-0052, 0083), Ribosomal
protein S7 (RSP1709) 7¢& 78 BRI 7273, Mild-salt Sefh& b CRERZE LITE
(299 AV Ny

(4) Strong-salt 45 min (Table 7-6)

Mild-salt 45 min THEREEOEMMPBEIN-H AN X HEE G F
(RSP3057-3059, RSP0948-0949, RSP0753) DRI ENLVFEE (22D ENBAGANT
7207, sspPABL IO HFIZE FN T, ZNHDEIE FIT Mild-salt Sk LEHEICHE
& 7 min (ZIBWTHREBOHEMN RHESH, 45 min ICBWTESIZHEHENHEML
TV, —77, Mild-salt S TEBEBRL QO AREEE G FORREIT LD
BIRFLEERDEFRIZEIL TV edsoT-, —F7 ., Mild-salt & L BIEEIZ 2 5D
WE/MbFEEEBEEEE T (B 37T E6F) OXRHENH L TV,
C4-dicarboxylate transporter (RSP0910-0912) DiEi/L»3 H 7.~ 7- LIS E . Mild-salt
FUELHBIL TRERE(ITB RSN T,
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Table. 7-7 Gene classification and its colors displayed in Table 7-3, 7-4, 7-5, 7-6, and
: . , Supplementary Table1-4
LOWRS ‘ Function

Amino acid metabolism

Biosynthesis of cofactors, prosthetic groups, carriers
Cell envelope

Celluler process

Central intermediary metabolism

Energy metabolism

Fatty acid/Phospholipid metabolism

Nucleotide metabolism

Regulatory functions (Transcriptional regulators)

| Transport/binding protein

rRNA

| Operon genes (function unknown)

Flagellar associated gene

Genes known to be involved in salt-stress response

General stress induced gene
Unknown or not classified genes

7.3.4 NaCl AR AR E &=+ (Table 7-7)

(D) K'OBIAHZLET NEI WA

WA RZIEEL TEUDIZAEA TRIBENSZD0, K DS RHHDOEDIA A
TS, LML, Mild/Strong-salt LiZREHBBELABBIN -1, —F . K Oxt
AF L ELTHERATERINDZ LA MLENTWAI NS BO SR BEFOREE
b8l BREh) T,

(2) WEEE 7 AR —4— (Glycine betaine/Proline)
EMIARICECEEELTLIENCTEDYE NP FETDHLEL VW OMDRT
AR—F =& L TOEOREETTR> TS, 4 EIOMT TREERHHMNL T
N7 o AR — & — 7 Proline/glycine betaine ABC-type transport systems
(RSP3057-3059) & Choline-glycine betaine transporter (RSP3080) T 5, ¥ic.
Proline/glycine betaine ABC-type transport systems [ Strong-salt 7 min/45 min |Z

BWT, 2REFOPTRLERESHML WA LR RHINTE,
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(3) fra—R A& EF

AFEEFM N0 —22EEEELL TEETDHILEY AN RICHEISL TV
ZEBFRBN TS, hbm— 2 RKIZRE 595 fm+ L T, Mild/Strong-salt D>
FTHUZRBNTY otsA, otsB BIGFORBLENEINL CODIENBELNI T, B
(2. 7 min £V 45 min (IZBWTEHIZHEBLEDHENL TV, OtsA-OtsB R IKITA
EIZBITDN N — 2RO FEEABRRELL THONTWD, —F ., B 7 ORKLE
ZHN TS TreY-TreZ BREOEMLFIZEL TUXNFEAEBRENELL TV
272, ELIZ, M B—2ADE K FZRBI NG R ICH B ZENRBEN TS TreS
R OB LRFIL, FFIZ Strong-salt TREIENANL TWAZENBEGNIRST,

4) sspA En+

A5 SUCHENT A D TET= sspA BIa+1% Mild/Strong salt DUWFIUZIBUNTE
HELBENEIML TOAZENRBOLNII 572, FT-. otsA, otsB LIRIFEIZ. 7 min Lv1,
45 min (ZBWTSHICREBBENEML Tz, —F | sspA BisFOBEFEECRT
LHEND BT ORBREITTIEAEELL TR o7, E512, SspA CRILBTEE =
THRZ N I7EOERFICEL TH ., Mild-salt 7 min (23 W\ T
UDP-3-O-acyl-M-acetylglucosamine deacetylase (jpx4) (RSP2115-2116) ORI &
DREHHML TOBLUIMIE - T-REEBELIT RHEN DT,
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