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Abstract: [Background] Small non-coding RNAs (sRNAs) play important roles in genetic variation,
growth, reproduction, and bacterial pathogenicity, but few studies have been conducted on the
opportunistic pathogen of Vibrio alginolyticus. We have identified an sRNA, srvg23535, of V.
alginolyticus ZJ-T by RNA-seq and Northern Blot. [Objective] We studied the effect of srvg23535 on the
biological characteristics of V. alginolyticus. [M ethods] The srvg23535 knock-out mutant was constructed
by homologous recombination. The function of srvg23535 was studied with comparing the colony
morphology, motility, extracellular protease secretion, pressure sensing of H,0O, and Cu?*, iron utilization,
antibiotic resistance, and metabolism between the wild type and the mutant strains. [Results] The
biological characteristics analysis of srvg23535 knock-out mutant showed that the absence of srvg23535
had no significant effect on the colony morphology, motility, extracellular protease secretion, pressure
sensing of H,O,and Cu®, iron utilization, antibiotic resistance and the metabolism of most of the tested
carbon and nitrogen sources in V. alginolyticus. However, the mutant showed a weaker metabolism of
D-trehalose, a stronger metabolism of pectin and aanine-glutamine (Ala-Gln), and accessibility to the
utilization of alanine-aspartic acid (Ala-Asp) as the sole nitrogen source. [Conclusion] The sRNA
srvg23535 is involved in the metabolism regulation of D-trehalose, pectin, Ala-Gln and Ala-Asp with
laying the foundation for the target genes screening of srvg23535 and further elucidating the regulation
mechanism of srvg23535 to its target genes.

Keywords: Vibrio alginolyticus, SRNA srvg23535, Knock-out mutant, Biological characteristics
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RN (Vibrio alginolyticus) & — & W i
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FETE, ATHOE B MHIFE mRNA ik, ibn]
AL R SR S R T AR )
WM, il CsrB sSRNA 31 [ 25 14 75 =00 15 2 1
WAL pesh, A A% SRNAs S5 SN 745
FIARTLAEF , AT AR DG s . /) RNA
FE AL AW 5L R Rk R h i E L 8T iz o
7%, (A2 E | 2000 4ELL S, JEAZAEY/N RNA K
HIREA B9 LI, Bk 2 R 58 R B/
RNA X401 8 5 . AE KRB . BURtES A
HE AR, HAE 240 5 PR3 A T A
PO S CASRZY U X P2 N N N TN
ZHMRAEBLE RSP HELST, MK E
(Escherichia coli) 7> TG (Salmonella) . Fifi & =
WEF R R, BFFZ I IR R A AEY)
(NI PN =3 7o 7 NI | ol TR 2
(Staphylococcus aureus) sl {4 [ | #R 4T F (Helicobacter
pylori)Hr i RNAMSE (H 3Tk 2505 %4
Y1/ RNA 45 REFIVE FIPLTR SR BT R PR
TEINER D, REZ BT D 7E g AL IR A
FCOE . ¥R 56T/ RNA (55 (X Huang
SR BT 3 AN SRR . Rtk KaE s S /N
RNA, M/ RNA B R BN BOmPE . 36

R 1 KRR AERARAL
Tablel Strainsand plasmidsused in thisstudy

S5 38 1 SR A TR R B EAT) R AR IE . AN LI
T3 o B S H T . Northern Blot %858 15 517
A ZI-T #97)y RNA srvg23535, A5 &
srvg23535 JE—SH /N RNA, I HAUFZE TR
o, P HIARRTORST (R A R ), (HR L DhREAR Al
A 1 [ U5 4 H AR R E/N RNA srvg23535
(IR SEAR KR , % 5 A8 bR PRI I A G 1 A )7
FEMEEA TS o I WF 5 IR A T ff# srvg23535 14 1)
B, JFIRIBCH R AR B DR, A 17 ) B 5 A
DAL A9 A EL A ML B8 St 5 A SR 48 s /)N
RNA FEBEOIER , 5 28 s S oI o PR 38 1o Al
PRI 2 R AR, At SR v I AT 3 Y 2
S BT i L BRI B TR R AR o
1 MRS
11 #H
111 BEHRKERRL

EWINE I Ak Z3TUMRAE T AT %=, H
FJFoRE pSW7848% [ R Bk R A i K AT
1138132 K e A AT AT GEB8S3™
HJAF Didier Mazel F1 Annik Jacq %55 /)y RNA S5 8
ZH ATk pSW7848-Asvg23535 K2/ RNA 2875 Hk
Z3T-Asrvg23535 FHEEFAMITY . HEAEE IR 1.

FRIRETURE AHICHFHE IR
Strain or plasmid Relevant characteristics Source
V. alginolyticus
Z3T Ap" (ampicillin resistant), translucent/smooth variant of wild strain Z3}51*: isolated from  [19]
diseased Epinephelus coioides off the Southern China coast
ZJT-Asrvg23535 Ap’; Z3-T carrying an deletion of srvg23535 This study

E. coli
113813
suicide vector pSW7848' s intermediate host
GEB883
conjugation
Plasmids
pSW7848

ccdB toxin gene

pSW7848-Asrvg23535 Cm'; pSW7848 containing the mutant allele of Asrvg23535

laclQ, thil, supE44, endAl, recAl, hsdR17, gyrA462, zei298::Tnl10[ Tc], AthyA::erm-pir116; [21]

WT E. coli K12 AdapA::erm pir RP4-2 ArecA gyrA462, zei298::Tnl0; donor strain for [22]

Cm'’; suicide vector with an R6K origin, requiring the Pir protein for its replication, and the  [20]

This study

TE: Cm' Al Ap 7l Fom W R Aa N E B R

Note: Cm" and Ap' indicate chloramphenicol and ampicillin resistance, respectively.
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112 FERFIFMUIE

E R ELHEF PrimeSTAR® Max DNA polymerase,
RPN DI Dpn | g A 52 H BEAEYIHOR L) A
AT AT EFRGFERmA R 113813 Ky
2'-Deoxythymidine (Thy)ilg [ 4= T A= ¥ T#2E (F 1)
FeAn A PR w5 FF 8 SR G T K4 FF 1% GEB883
H: K1) 2,6-Diaminopimelic acid (DAP)I [ Pk 5
WIEHE A (H) A S ARA A T EER A%
#ik7) £& ClonExpress MultiS One Step Cloning Kit
W H F o MERE A IR R A A AR T PM
(Phenotype MicroArray ) 2 g 45 52 561 5 ODsgo
") MultiDisk Ascent 4RI H Thermo Fisher
Scientific A ],
1.1.3 EFE

LB #5724 . TSB (Tryptic soy broth)% 35k

H BD A, LB Ki#Hk(g/lL): REMA M 10.0, B
BHEHUY 5.0, NaCl 10.0, TSB i3 hk(g/L): ik
HEHMR 17.0, REHEAM 3.0, D-#j%jH% 2.5, NaCl
5.0, KoHPO, 25, ARG F I &g 15.0. 7E LB
RRFRILILRE - NaCl e FEHE =5 2 3% R P il 75 51
LBS Hi573k,
1.2 srvg23535 RTHRAIDE

%3 Deng 1 )5 v ik () U5 R 2L 4 R A
# srvg23535 fR AR, srvg23535 YT AIE I
W 1, BB 0EE 2, (AAETE TR L
Ko i e i FRmS A B KRR R IR S T
Ui TR VRS R Bl ) SR AR AR B E AL [ R TR
pPSW7848-Asrvg23535., #ATEHZ G, HTHAR
ki pSW7848 #Eai sl i R pilk, HANREAEV BN
w A, JFEZ BT RAATS S5 BRI codB

GGCCTCTGAAGAGGCACCTGTGGAGGGA ...... 1 034 bp......CTTTCGAT

GATAAAAAACAGACTAAACTCTTACAAACCACTGACATTAGAAGCC

AAGCCTAATACTACTATTTATCCCGAATAGACAACCTTTTGTCCTTTC
TGATGATTAATAGATTGGCTCATATTGTTACATTCATTCTGAATAGACT
TCGCGAGTTTCTCCTCAGGAAACTCGCTTTTTTTTGCCTAAAATTCCG
GTAATTAAG ......1 066 bp...... GGACGTGTTAGGTGATGGCGAATGGTA

1 srvg23535 HIFFIIER
Figurel The sequenceinformation of srvg23535

TE: JL RHATRIY A srvg23535 (751, T RILE KUK b RIS 3 15 4.

Note: Theitalic and bold part is the sequence of srvg23535 and the underlined parts are the primer pairs for the amplification of two flanking

fragments.

*2 BRERTHRMEFASI

Table2 Nuclectide sequences of deletion mutants construction primers

319 751 FN
Primers Sequence (5'—3") Size (bp)

pSW7848-F GTCTGATTCGTTACCAATTATGACAAC A%

pSW7848-R GAATTCGATATCAAGCTTATCGATAC

srvg23535-UP-F AAGCTTGATATCGAATTCGAGGCACCTGTGGAGGGA G

srvg23535-UP-R GAATTTTAGGTAAGAGTTAAGTCTGTTTTTTATCATCGAAAG

srvg23535-DOWN_F TTAACTCTTACCTAAAATTCCGCTAATTAAG i3

srvg23535-DOWN-R TTGGTAACGAATCAGACCCATCACCTAACACGTCC

Del-check-pSW7848-F TCACTGTCCCTTATTCGCACC S

Del-check-pSW7848-R CTGCTTTTGAGCACTACCCG

Asrvg23535-check-F GGCACTCCTATGCCTCAATCAAAG 618 (ZJ-T)/463

Asrvg23535-check-R

CATGTTGCGTTGATGCGTTCATTAC

(ZJT-Asrvg23535)
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Fik. R, i S K DL PR e I PR O
WG, AATURL F Y srvg23535 | R i [R5 A B
SN A LR 20 14 srvg23535 b T i ] R B
6 I & A T R TR IR S e, AT 3R A i s O
srvg23535 ik Rtk , i ZJ-T-Asrvg23535,

1.3 LBS ¥R EMEEREMX

575 W3 4 BE AP B0 5 A T TR U TR
W B TR R TA B BT AR R 23T Jo/h RNA %
WPk Z3T-Asrvg23535 75l 2 LBS WiAIGF7
%, 30 °C. 200 r/min §5 555 % (FIAl); o4& k5%
TR 2 A [H] W Y i (ODggo=1.0), B 5 uL “F47
3 EFEE] LBS A4 I, 30 °C #E R 5% 24 h,
WMERHEIEA . LREDEE 31K,

1.4 0.3%ZIRfE LB F4R_E Swimming Bt

S X 25 SRV 5k A T B SR . )
1.3 B FRIT A, R RE R SRR B AR I
(ODgoo=1.0), HX 5 pL F47 3 Y AE %] 0.3%3 51
& LB FAl |, 30 °C e R 7% 16 h, & B
B, LBEPEL 3K,

1.5 1% fRBEII# LBS F4R L HIRRSNE BER i
Mz

57 X 5 B PN 07 1 R T LR P 0
W W) 1.3 Br R R, TR B IR TR Mk B 25 AH
[ 4 (ODgoo=5.0) , X 5 L V47 3K siF: 5 LBS
AN 1%/ AR WK M |, 30 °C #HE R 3E 24 h,
MEEA MBI ERUKL R R, LhE/E
23,

1.6 TSB FAREXF H,0, CuHilt AR 3t kS
F B IR YT,

B 35 BRI R T 0, CUPHE
LA S R« 5] 1.3 15 5% R TR
R 5 SR WA 5 AH W] W O (ODgoo=5.0), IRl i}
10 1 HURR B4 TR WK TR T B s e B3 B0 10°, 4R
JE KA AR R AR YR B 5 pl A7 3R A% TSB
A, BAK TSB #shn 0.0015% H,0, 5 5 mmol/L
CuSO, 1, 120 umol/L DIP -4y |-, 30 °C # & 1553
240, MEMEAEREL, LREDPEL 3K,

1.7 LBS¥R EXIAEIAE = a8 Enix
%% Deng P05 vk HEA TR R R B AR E Y
TR . [F] 1.3 BE SR I B, O+ 200 plL i
WS 10 mL #ifE TSB Wik 72 LB 5 S FA
TSB F# (12 cm, IEHTE), FREHuifn B mbni=
VR S N R A PR R B, SRR T SR K S AR R AR
BT, 30 °C #rEHE SR 24 h 5 WAL st
P LA o B A I 3 U, {1 IBM SPSS Statistics
19 #F#EFT Student’s t K 3, P<0.05 /1 45t
5 PR A .
1.8 AEHEFZFH THEKREKELMR
%7 Deng %P 07 A TR RIS R 46 F R 1Y
FRAE R IR W] 1.3 B I . (1) i
RAMETE R BRI AR . FRHEE LBS
R FE WG PR 2 ODgoo M 1.0 J5 F-40 B #5 B 1 000 1%
FaR. (2 M BRI REPAK,
12 000xg #5.L> 10 min WAL M, HHAE D-
HIATHEFI(NH,) 2S04 1 M63 35 73 5 (M 63-C-N) It 4
2R, RIGEEIFMBEZE ODeo N 0.1 T LU T &1
() M63: A B XA R IR AR, 0 M63 5%
B SR AT D-M A e s A oK b &)
(D-#iZjWE, D-iEvE, D-ZZEME, D-#i%ibE, D-R
Wi, D-MFNE)VE R B — R s 4 TR DA 4
VE R B —Bcilit , DAAS [ 2 SRR A B — R IR AR
0L, TU] (NH4)2SO4 # A [F) 22 2 iR A (150 mmol /L
L-N4 %, 50 mmol/L L-#4& %, 10 mmol/L L-K
2502, 10 mmol/L L-#+24 82, 50 mmol/L L-22%(J%
50 mmol/L L-¥5%4 /2, 50 mmol/L L-ZH2BREhR ,
10 mmol/L L-#3Z&(BEREL, 20 mmol/L L5224,
20 mmol/L L-45 2 /% , 20 mmol/L L-5%: % iz LA K
3P L H AR A Y45 20 mmol/L). SR H
FEOF A9 100 pL /AL 96 fLARH, 30 °C.
200 r/min 24k 7I E - {4/ MultiDisk Ascent 32
i ASCAH [7] Bs] 171 [41] B 0 5 ODgoo $5 7 211 B P 1%
P BRI 3, il IBM SPSS Statistics 19 %t
A TR R B 5 2253 BT (ANCOVA) - (LB AE BN
SRAFRM [ R F, DB E AP &, LA ODeoo
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B AR ), FEX) i 2 22 S DR & B ) S A 7
Student’s t £ 5 , P<0.05 1 48 127 i 25 P A B
1.9 PM #NR 2B X5

7% Bochner 252y 7, 1| il PMO2 #11 PMO8
M43 A A X 95 AR IR IR LA K 95 R [H]
Z KRR AR . A 7E LBS ARt 2k &2
T, 30 °C & H IR . B, 510 ub 4kt A
5 7 990 pL % 14% NaCl BY/K¥E®— A
1.2xIF-0 13%] 51 mL 1y 1.0xIF-0; ¥k, Xf T4
ANTERR PR 28 S B RS- Al B vk,
BAE 25 mL 4 1.OxIF-0 rfr, 7553 B g 85%F) it
B SR, T PMO2 i, A FLIGHUR EE ol 85%
BYF & 100 pb, XFF PMO8 i, [t )&k 85%
FASHE B VR I AGE SRR 2 mol/L I BEFARREA
H 5 2k B>l 20 mmol/L, F4ESLIE R 100 pL %
B e, BHERTHMIEERT 30 °C #HER
7% 5d, FFAEAIR A EF ] 2000 % ODseo, T8 78 4l A

A B
bp bp
10 000
7000 2 000
4 000
2 000 1 000
750
1 000 500
500
250
250 100

A TS M. EE S 3 Wk, fiiH IBM SPSS
Statistics 19 # {4 E4 THL I K P 25 53T (ANCOVA)
(DABF A R A2 A8 bk oy [ IR, DARF )y P A8
i, LA ODsgo fEH AR HE), FFAS & 22 55 iy A1
I ] A 1T Student’s t i %, P<0.05 /£ R %551
= E MR A

2 ZRH54h
21 RTLHRE

Py A5 F] 1 S5k 2R M Ak R BE LA R b i [ U
BER B, MRS RS WU MESE (B 2A . B);
AR E, B4 A ATUR PCR 434 R i vk
S50 5 WU/ MEFF (K 2C), TESEHEAH B A BTk
PSW7848-Asrvg23535 HHE . BEAAEH G 2t
(R R S I I X (o 3 < R S % N ol £
srvg23535 kA, £ PCR OGN, V5 3 I b B A ik ]
Pyl KN R 618 bp 1 B, T srvg23535 il 2k ik
g3 KNk 463 bp B4 R BE(E 2D), AT 3RS

bp bp

10 000 2000

i

750

2 000 500

250

1 000 100
500
250

2 pSW7848 PCR Zt L Ez(A). srvg23535 ETilfEIRE FE(B). E4HE REAIRY PCR £EH #FER(C)UUK
srvg23535 ERLHkH PCR £ (D)

Figure 2 Linearized segment of pSW7848 (A), upstream and downsteam homologous segments of srvg23535 (B), the
segment of identification of the recombinant suicide vector by PCR (C) and identification of srvg23535 deletion mutant by
PCR (D)

7: M1.M3: DL10000 DNA marker; M2.M4; DL2000 DNA marker; 1: pSW7848 ZkVhfk - Br; 2/3: srvg23535 b/ R i Bk,
4: T pSW7848-srvg23535 Kl FrBE; 5: HPAK Z3T; 6: srvg23535 iR ALKk,

Note: M1, M3: DL10000 DNA marker; M2, M4: DL2000 DNA marker; 1: Linearized segment of pSW7848; 2/3: UP/DOWN segments of
srvg23535; 4: The segment of identification of the recombinant suicide vector by PCR; 5: Wild type ZJ-T; 6: The deletion candidate of
srvg23535.
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VN srvg23535 Btk 18 2 iy 4 R 5
TIUHAR/INVEAE , I 45 58t 5 T 3 41— 3, Ul
Py 153 srvg23535 gk bk .
22 BEERSMR

srvg23535 B A, 7E LBS -4 1 VA A A
X HF AR IO, TSR B DN, I B AP
FEIH S (Swarming), X Ui srvg23535 A5 51
PV B 1Y VR TE S (K 3),
2.3 BEIME(Swimming)ian

srvg23535 B4k 5, 7E 0.3%3FIE LB “FH F i
B SIPEAOT BT A R G 2R AL, XU srvg23535
NS SRR REINE 112 stk (E 4).
24 BashEBAES BN

srvg23535 Bk, 1E 1% N5 Uik LBS A

Z)-T
.

3 FFHHEFA srvg23535 FRETHKRAE LBS TR ERIETE
ﬁﬁk

Z e

Z1-T-Asrvy23535

Figure 3 Colony morphology of the wild type and the
srvg23535 mutant on LBS plates

Z)-T Z]-T-Asrvy23535

4 BFHAEHRFN srvg23535 RATHKAE 0.3% IRAE LB F4R
fial:bpedzficd

Figure 4 Swimming of the wild type and the srvg23535
mutant on 0.3% LB agar plates

e, PRRR AN EE %) 2 A RE X B A R A 2 25
S, %L R srvg23535 A 5 I N
AR 1 A9 36 (] 5) o
25 XF H 0y Cu™HiiE AR ISk FAYIRIUGIIK
Tt ] B AR R A TR A,
I el AR S0 A 5 A SR A R 0, DT X 400 7=
PR MbAh, TR RG RS I ELEUR T
— (2420 oryg23535 ik T, SR MR o B A Ao
H20,.. Cup SO, HL kLA K 4 5 B AR MUC 1 3 25 7
XA srvg23535 NS 5 HONE X H0,.
CUP BT L R Xtk B T i i (1 6)

Z]-T Z1-T-Asrvy23535

5 BFHEHRFN srvg23535 RLHRLE 1% B AE 9% LBS
R BB E BEg 5 i

Figure 5 Extracellular protease secretion loop of the wild
type and the srvg23535 mutant on 1% skimmed milk LBS
plates

LBS +0.001 5% +5mmol/L  +120 umol/L
H,0, CuSO0, DIP

6 FFHEFEF srvg23535 IR HRXT H,0, CuSO, ALK
HKRBETEAT DIP B8R

Figure 6 Sensitivity to H,O,, CuSO, and DIP of the wild
type and the srvg23535 mutant on LBS plate

W 1. Z3T; 2: ZFT-Asrvg23535.

Note: 1: ZJ-T; 2: ZFT-Asrvg23535.
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2.6 rEREURMNR

srvg23535 Gk 2K Ji5 , S8 A8 kAR X B AR ok Bl
K 30 FhbA R E 25 BN
srvg23535 S AR MR AUE MR AT G R L TR R . 5
MERTENI 12 Fiid R A HE, XHEHAM 18 Fh
PiAE 2RI R RVR A UK, (2 B A iR A 28 A
PRz IA] o B 1) 22 57 (P<0.05) (3% 3).
2.7 srvg23535 Xt iA RN E A B S0

(1) fEEEFRIEFRAED, RAERNAERK S5 A
RUAAA) (P>0.05);  TEA [F] B — B Fl (NH4)-SO4 1
R RIS, (CY LD D-16 B0 B — R
I, srvg23535 itk kA i A b B AR bR AR I B
/N (One-way ANCOVA , F=81.194, P<0.001;
Student’s t #%; , 6.0-24.0 h 2 [i] , £} 7] 25 P<0.05)
(I 7F), 151 srvg23535 1F 45 77 e o B % DT
WEFIA

(2) M63 Hr LU A HEAE S B — Bk, LIS [R]
FERRAE N B — R PRI, ZIT-Asrvg23535 5P fk
A K JCH 22 5 (P>0.05) (& 8).

(3) PMO2 i T M B XF 95 FfrA [i] e Vit 1) i)
. KB srvg23535 k5, A LA A Bk
BF, 6 RS W1 AH X B A= pk 2R K 3K (One-way
ANCOVA, F=23.024, P<0.001; Student'st ¥,
19.5 h ZJ&, #BFES P<0.05) (B 9A), Ui
srvg23535 11 I 1 B IR 0 SR R Al

(4) PMO8 ik T 4H X 95 FAs [a] 22 K 1) Al
I, KB srvg23535 Gtk 5, RN IR- KA
TR R AU, T A MRS BE R I AU TR (One-way
ANCOVA, F=212.914, P<0.001; Student'st 4,
0.0 hZJ5, #&mHa) & P<0.05) (K 9B), It4h, 4
AR R -4 S e 0 R R, AR AR AE TR AR 01
KoM, JF H AR E WA G BT A bR A A R
(One-way ANCOVA , F=22.089, P<0.001; Student’s
tkrgr, 4.0hZJ5, #HFE & P<0.05) (Kl 9C), iii
] srvg23535 71 i 5 Vs i oI ER X T 2 iR - K A4 i
FI 2 R4 A TR i A -

3 FFHEMRFN srvg23535 IR S IE RRIE
Table3 The antibioticsresistance of the wild type and the
srvg23535 mutant

PR e R A

Antibiotics Concentration  Size of inhibition zone (mm)

(ug per disk) Z)T ZJT-Asrvg23535

Lincomycin 2 = =
Vancomycin 30 - -
Clindamycin 2 = =
Chloramphenicol 300 21.00+1.41 22.00+2.83
Ampicillin 10 = =
Oxacillin 1 - -
Piperacillin 100 = =
Kanamycin 30 = =
Penicillin-G 10 - -
Cefazolin 30 11.00+1.41 11.00+1.41
Tobramycin 10 12.50+0.71 11.00+0.00
Neomycin 30 13.67+2.52 15.67+2.08
Novobiocin 30 21.00+5.66  20.00+4.24
Tetracycline 30 15.67+6.03 19.00+4.24
Erythromycin 15 12.00+2.65 14.67+0.58
Medemycin 30 11.50+0.71 13.00+1.41
Polymyxin B 300 12.33+2.31 13.50+2.12
Doxycycline 30 19.50+3.54 20.50+£3.54
Acetylspiramycin 30 = =
Spectinomycin 100 10.33+1.53 10.50+2.12
Minocycline 30 24.00+5.66  25.50+6.36
Cefixime 5 10.67+1.53 11.00+1.41
Amoxicillin 10 - -
Azithromycin 15 = =
Clarithromycin 15 12.33+0.58 13.50+0.71
Roxithromycin 15 11.00+1.41 11.50+2.12
Teicoplanin 30 = =
Fosfomycin 200 17.33+2.31 19.00+2.83
Streptomycin 300 11.33+1.53 10.33+0.58
Gentamicin 120 18.00+4.36 18.67+3.21

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



X 25 BEAE: VEWONEE ZIT /1N RNA srvg23535 Jt DK 28 75 bk it F K L h RERI 44 837

0.6 — D-glucose+(NH4)2S04

L4 18S

ODgao
[=}
o

ODsoo

&
=

0.4

0.2

0.0 ! I L 1 ! 1 L [

0 4 8 12 16 20 24 28 32
t (h)
C D
0.6 - 0.6 -
D-sucrose+(NH.):SOs D-maltose+H(NH:):SO4

ODeon

ODeo

0.6

[ D-fructose-+(NH:):S0:

OD(\UU
OD(:L)U

7 srvg23535 TR E 1 7R £ A KT -B TR ER IR A A RS2

Figure7 Effect of srvg23535 deletion on the growth in rich medium and the utilization of various carbon sour ces
0. —h— : ZJT; -~ : ZIT-Asrvg23535; 1R2548 W Thriiim2s.

Note: —&— : ZJT; @ : ZFT-Asrvg23535; Error bars correspond to standard deviations.
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Z)T;-1- .

Z3T-Asrvg23535; BRZEZNT R THrifEm2E.
Note: —A— : ZJT; - I - : ZJT-Asrvg23535; Error bars correspond to standard deviations.
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Figure 9 Effect of srvg23535 deletion on the utilization of pectin as sole carbon source, and the utilization of Ala-Asp or

Ala-GIn as sole nitrogen source
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