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# ZE: [8 4 13E %) RNA (small RNA, sRNA) RybB #=1£48 & & Hfq #7171 K #H L& & OmpD
FikwgREER. [F%] vhZ45 E7 11 H (Salmonella Typhimurium, STM)#A A5t %, #4
Y Ah B-F FUAE B0 lacZ 3R A B ¢4 pCE40 /i #i4: \ ompD A B 34 X A F LR AF lacZ 4
Rk, Astiak b, AR P22 R R F AR A lacZ IRE AR T HE rybB 27 7|8k . hig &
B34k . hfq &5 7 3 Fe hfq F A B FRFRRE L AR, AR rybB & & 7 s %k 4= hiq
AR R Z R R EE AR, BT B- +3L7H§‘ﬁﬂ5&/{; M X 38 A= RT-qPCR 4 % sRNA RybB % 1¥15
&8 Hfq *#3L& @ OmpD £ A6 iEEER . [4R]1 R E lacZ REH F #Z rybB 25 78 %
hfq & & 7|8 X . hiq &5 7] 3% A= hiq /5 7 éka W Hk K EIEFH AR, VAR rybB 4 JF 7] 4k %k F= hig
SR ZRE TR E K, 5 AR (wild type, WTE#ARI, £ lacZ REEH4c T, hiq L E
WAL A 8T NRILEBRAF P 6 REM T ) OmpD ZAZEMTIAT 2.16%, H4 %I+ OmpD &4 49
B-F I HEE MY E LAMSE. 5 WT Hicfak, LB EHHR ompD KRB H#EFZKFHRT
STM LT2A0ompD::lacZAhfg65 ¢ L if R EA B E M 45, 4 F 3 E 439 B F(P<0.05) L, £ F lacZ
RE B rybB & 5 7] 8 % Fo hfq &5 7| $ £ 49 = K X 305 A& ompD A F 44 FK-F LR R,
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Hfq #9355 @ AT ompD AR 6946 Fdph| P KA ER . B3 ZANAAR R RAMOME, HAET
SRNA #18%& & Hfq 53L& @ OmpD #9AR EAE A X %, R&E T Hfq % ompD #9845 X4E X 3%, F
Z T sRNA #9454,

FEIE: R EYITH; ARed FlR £4L; sRNA RybB; Hfq; ompD
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Abstract: [Objective] To investigate the role of the small RNA (sRNA) RybB and the
chaperone protein Hfq in regulating the expression of porin OmpD in Salmonella. [Methods]
In this study, Salmonella Typhimurium (STM) was used as the research object. The pCE40
plasmid carrying the reporter gene lacZ encoding B-galactosidase was transferred into the
single mutant lacking ompD to obtain the lacZ reporter strain. On this basis, we employed P22
phage-mediated transduction to construct the double mutants lacking full-length rybB,
full-length hfq, partial sequence of hfg, or truncated hfq sequence and the triple mutantlacking
full-length rybB and full-length hfg. The regulatory effects of RybB and Hfq on the expression
of OmpD were probed by p-galactosidase activity assay and RT-qPCR. [Results] We
successfully constructed the double and the triple mutant. Compared with that in the wild type
(WT), the OmpD activity was down-regulated by 2.16% in the lacZ reporter strain with
truncated sequence (87 residues) of hfg, and the B-galactosidase activity of OmpD increased in
the rest strains. Compared with WT, except for STM LT2AompD::lacZAhfq6, all the mutants
showed up-regulated transcript level of ompD (P<0.05), with the most significant up-regulation
of 1.83-folds in the triple mutant. [Conclusion] The transcription and translation of ompD are
mainly regulated by the negative feedback of hfg and RybB. The distal end of Hfq plays a key
role in the transcriptional repression of ompD. By construction of several mutants, this article
illustrated the interactions of RybB and Hfq with OmpD and explored the key regions of Hfq in
regulating ompD, which enriched the theory of SRNA regulation.

Keywords: Salmonella Typhimurium; A-Red homologous recombination; sSRNA RybB; Hfq; ompD
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VO 1T (Salmonel la) J2& — Fh 5 2% P A TR
ELATE #2400 RO G i R, SRk
FEL P e DL R B TR 22—, W5 R 21
i A4 B PR,

S 15 € 70 1] % (Salmonella Typhimurium,
STM) &3t FH T 52 AE 4 sSRNA T RE A4 5
fhz—1, SRNA TENE ) 2 4e7E, HAERTE
AT A= iR Hp R AR 2P STM. HriF 22 3 4
sRNA #RIET7ER 1E B BRI, TEX P HrBes b
PVFZ2 s N 55 R F-, 4 sSRNA SdsR . sRNA
MicC. R T Hiq %, STM 7E T i fE
5> sSRNA (I T 245 A A& Hiq, Hfq
i S IR 2454 sSRNA B2 &9 B A R
sRNA [ . 2 sSRNA SHIFR RNA 454, $#2
55 sSRNA HE [ 5 S v S o gl

STM FhFLAR [T AR IR 5l 55 U5 — R AR B X
fETE, RIJEOKIEIE, ARVF/INVrF1E(<600 Da)
(R K o TR sh #5205 A B o FL 2R (B K
F14) 38 T 5 S L A1 55 40 ot A R HE s 4 B 9 1%
VIR B, AEREA0 i AN IR v R A
P, fLEE A AT/ — R R RGNS R A F
K1, OmpD R4 WAL IR, d
J& STM AME P e & & R, OmpD HA
SopgJEt, HAE STM Eefi Bl firp, %%
1235 AT ILAETE 0 v Ikl 2 AR 5% A, 1
HAE &g s 02, RybB &—Fh PG #s F5 4 1
(") sRNA, AT KA VT EC R
P EEALEANSE. OmpD {4 RybB Al
Hfq G bR, 76BN . lacZ Bt
N 2wt p-LZLBETTEE, 1B —Fh) 2 H
) 4 A 5 DR RT T 500 1) T R L i st A4
ARG TR s 61, WAl e | 2F
Pkl SbE . /NI P RS SRR

Ao REELAE RMET STM
ompD HIEHE R S lacZ FER A1 lacZ it

bk, A PR PR A7 1Y Hifq 0 g T A O 2 ik
BREF 25 1 24 KRR Tk ik 24 IR 98 8 Sy N A BRI TAT
Pk hfqY25A [STM LT2 hfq (TAT73-75>GCG): tet] .
Hifq 3T A% O S SRR AR 56 o 24 SR % J i 24
PR 2 7% Jy TN R 1 T Ak hfgK56A [STM LT2 hfq
(AAG166-168>GCG)::tet], Hfq 2 1 C 43 4
2 65, 72 F 87 PSR FEK : hfg65 [STM
LT2hfqA(196—306)::tet] . hfg72 [STM LT2hfgA
(217-306)::tet] . hfq87 [STM LT2hfqA(262—306)::
tet] A iz hfq &R 58 2512 /R (STM LT2Ahfq::tet),
Wi P22 WA B 5 lacZ i BRk HEA T XUk
&5 K rybB il hfq JER B RS lacZ it
BRI RR A TR . =k, DARSY rybB.
hfq 3% RIXF VPTG ompD &R 3% SRR 11 R0k
pA e

1 HE5xZ

1.1 #R
1.1.1  EPRFABRAL

FRAGFEVD T T P AE BRI & STM LT2 (WT),
pKD13 BURL(& A RABEE R Pt Br) . pCE40 Jit
B A lacZ LK A BY) . STM 12488 Rk (547 i
#i pCP20) . STM 7455 ¥R (#5417 BTk pKD46) , P22
W A, 1k I [ R 22 00 92 P 0 (National
Centre for Scientific Research, CNRS)7 15t /%
Bossi SEU0 % BN s ABAHEEIR B-2f- FL Ak MROpE
(o-nitrobenzene B-galactopyranoside, ONPG)IJ H
et R ERHA A F; BAGFEVP T hfq 5
K52 2 B e R EHE MA10675 (STM LT2Ahfq::
tet). hfqY25A [STM LT2 hfq (TAT73-75>GCG)::
tet] . hfgK56A [STM LT2 hfq (AAG166-168>
GCG)::tet]. hfg65 [STM LT2hfqA(196-306)::tet] .
hfq72 [STM LT2hfgA(217-306)::tet] . hfq87 [STM
LT2hfqA(262—-306)::tet] . rybB Jk K Bl e bk (e R 1 .
STM LT2ArybB::cat)}s) A S I0 MR AT
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1.1.2 FERF

Green Taqg Mix. FiflgkE . DNA RIS &
WE AT AEY TREE)RMA RS A
GeneJET JFoRi/MERH & . L-FIHi Ak . R6950
Bacterial RNA Kit il HiScript IIl RT SuperMix for
qPCR IAF & A 520 s — A YR A R A A

SEISZEBCH] Z 28 W (Z buffer): Na,HPO,-7H,0
16.1 g, NaH,PO,-H,0 5.5 g, KCI 0.75 g,
MgSO,-7H,0 0.246 g, B-%i £ 2.7 mL, ddH,O
ERZELL, pHIHZE 7.0, 1LIEBREAE.

1.2 EFEEERHKEE
1.2.1 S5|¥git

DA NCBLA A (4 AR FEVD T 178 LT2 f 4 B [
HFHI(FFH15H: NC 003197.2) S % P41,
Bt ompD AYATHE B g | W) S v PR Bk
19 ATHE B 1 F 0 an e 1 B s 51933k
A TAY) TRE(CEE) B A PR A FE
122 T$ERERHIHI&

H1 GenelJET Juki/ Mg iRl G2 pKD13 iz
ki, DKL pKD13 BN, P1. P2 J5|¥itts
Touchdown PCR #3¥ , PCR WK Z (50 pL):
pKD13 ##(10 mg/L) 8 uL,P1 P2 5|4)(1x10> mol/L)

®1 AARERSHY

42 uL, ddH,0 13 uL, Green Taq Mix 25 uL.
PCR JZJii 451F: 95 °C 5 min; 95°C 10s, 55 °C
30s, 72 °C 1.5 min, 7 51K; 95°C 10s, 54 °C
30s, 72 °C 1.5 min, ¥ 5¥%; 95°C 10s, 52 °C
30s, 72°C 1.5 min, ¥ 15¥K; 72 °C 8 min;
B 10 pL PCR 047 B B W 6 e v Dk AG: N, 31
R IE BT — 4R
1.2.3 ompD EFEHELkAIE

S AR 4% - PREL STM 7455 B bk
H %A T 5mL LB 1, 37°C. 170 r/min 5%
iR, H 1:100 £4:F 70 mL LB H, il
A 52 uL 20% BRI , 30 °CHR Y 15 7% 2 XL
T (ODgo M 0.2-0.3), H 10%H iM% 4 s
HAET 200 uL By H R, % 50 pL JfE
Fok B4 H .

—IREH R E: Kaifk)5 PCR /7Y
P2 1:10 BB S SR &5, 2.5 kV
JEEATHEAL, 37 °CFE 1 h, HL200 uL &5
FRIBEFE R, 37 cCid iR, wHBk
BURER AL, RS9 P3. P4 - 758 . 1
AR A A4 4. STM LT2AompA::kn.

Table 1 Primers used in this study

Primer name Primer sequence (5'—3") Fragment size (bp)

P1 TAAGGATTATTAAAATGAAACTTAAGTTAGTGGCAGTGGC 1377
GATCCGTCGACCTGCAGTTC

P2 TGTTGTCGGTAGACACTTTAGCCGCTTTGGTGAAGTCGCT
TGTGTAGGCTGGAGCTGCTT

P3 GGCGGGCCGATATTGATATT 725

P4 ATAGCCCAGTAGCTGACATTC

P5 TGAACTTATGCCACTCCGTC 365

P6 TGCACGGCATACTCCTTATG

P7 TGAACTTATGCCACACTCCGTC 561

P8 ATGTGAGCGAGTAACAACCC

P9 AAGTTAGTGGCAGTGGCAGT 115

P10 GCTGAGCGTGAACTTTACCG

TNRILARIC XN EE ] ompD [ [RIEE X3, ARARIC T RIZOBURL pKD13 1 Kan STt 35149

The underlined area represents the homologous arm region of the gene ompD, while the unlabeled area represents the Kan

resistance amplification primer in plasmid pKD13.
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TIREH R : B 1 puL pCP20 JFTkL
5 50 uL STM LT2AompA::kn &7 A4 IR &
J5, 25 kv W E#HITHE L, LB STM
LT2AompA:kn HH - RABHTIESLA, 30 °C., 170 r/min
WS 1 h R TR RN ERERPUEAR,
30 °C ., 170 r/min 5 5 7% 5 BRI TR 75 L) PS
P6 HATHRUE, PCR J7¥ik 24 TAY (R
By A3 BR A |l AT 7 4 . AR STM
LT2A0mpD.
1.3 lacZ HREEHRAIHIE

FIH A-Red [RIHEAHFA , # STM LT2A0mpD
FFEEEAT SmL LB 1, 37°C., 170 r/min §i% 3% %
R, % 1.2.3 il s Bz A5 g0, B 1 pL
Bk pCE40 S5HIR SIS, 2.5 kV ML 7o
1k, 37 °C. 170 r/min & 1 h J5iE4 TR
ARFGREPUETAR, 37 CIEFRA . IR H HRHLH
ATEVEVE B, LL5 9 P7 . P8 #E4T PCR BEiiE,
JEf PCR P79k A4 T AW TR B4
R FIHEATIN Y o B3k 1% lacZ i Rk STM
LT2AompD::lacZ,
1.4 5 lacZ REE R rybB F1 hfq EH
B SEIG B

¥ MA10675 (STM LT2hfq:tet). hfqY25A
[STM LT2 hfq (TAT73-75>GCG)::tet] . hfgK56A
[STM LT2 hfq (AAG166-168>GCG)::tet]. hfq65
[STM LT2hfqA(196-306)::tet] . hfg72 [STM
LT2hfqA(217-306)::tet] . hfg87 [STM LT2hfgA
(262-306)::tet] Fl rybB K& [R5 bk AR ,
STM LT2AompD::lacZ 32 KK, B P22 W E A
W% 5H¥E STM LT2AompD::lacZ &G 55 F5ut
., ¥KH 12 000 r/min .0 3 min, BE.O)F E
THW, A 50 L EfiHRY, 4 °CHE 1 h e
o BHAR 100 pL 5524K5 50 uL IR%), 78
37 °C. 170 r/min #E3%553% 1 h J5HL 30 pL A
FRIRE XYM, 37 cCR IR, WHBE

AP P5 JEFT PCR KHIE
1.5 SEISEFRT OmpD ERFRIXKFHIEMN

WP SR MR RT 92 2 ODgoo A 0.4-0.7,
A 100 pL 5 900 L Z buffer JRA7, A 20 uL
F 2K 7K 2 h, FEAIA 200 uL ONPG (4 mg/mL),
ICSRIRR ] t, FRARAEHE, SERIIA 500 pL
Na,CO; 2 1E, it 1EBTE] &, BeJ5 10 000 t/min
20 5 min, BCEVEI ODyyp, 105 )5 1T
5 BP R RS . AT, B2l Rk
HFEEHEPE=1 000X OD 40/[(t;—t)%0.1xOD4g00]
1.6 SERPRNEE PCR #NSLIEE kS
ompD EE &% R KT

W A SR A AR A R B SR, MR R6950
Bacterial RNA Kit #2HU RS RNA, DU B
Pk RNA E MBS S8 cDNA, S SEAG 21
cDNA 1E MM, 5144 P9, P10, ##4T RT-gPCR
I, FFEBCE 3 S, D 16S rRNA L
TERNS, G55SR Co R (Q=2 T4,
1.7 BUERSGITAS

6 Kb {5 A # {4 GraphPad Prism 7 1E &,
Pl A ik 525 5, IR A SPSS 20.0 #k
1 347 B I &R J7 22 3 BT (one-way  analysis of
varianceone-way, ANOVA)FIX[ & K (Duncan’s)
ZHE K, S5SRFMCEYEEREZ )RR .
P<0.01 E/R2E 5B E

2 EREM

2.1 lacZ IREFHRWEER

PLBURE pKD13 SR 3 7 W) 2 Bl it
e HL KA, 45 5R B, BRI RR A H B AR/
1377 bp (K 1A),

XTI IR B ZH 25 3 53 | 4T PCR 285E, PR
CEEiNEy SRR RS EIE: i NANY RS RSN OBt (]
1B, 10). Z5HRE/R, MIREA R HE EH K
JNAR R 725 bp F1 365 bp.

http://journals.im.ac.cn/actamicrocn
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W5k ABkL pCE40 1E AR AT PCR 47
W, S ST (E 1D). g5 R BN B
W RK/NR 561 bp, lacZ 45 TR kR DS 2 .
2.2 LWNEHRIIELZER

I P22 W G AT S AR EERR R Je =
B SCIR TR R, PCR XELE T BN, rybB 5
PRUFI hfq 3 Rl Bl 2k B k-5 STM LT2A0mpD::lacZ )
SES TR RN EE . STM LT2AompDArybB::cat
( 2A)., STM LT2AompD::lacZArybB::catAhfq::tet

A
bp M 1 2

2000
1500

1000
750

500
250
100

<1377 bp

bp

2000
1 500

1 000
750
500

250
100

365 bp

1 lacZ REFKITEE
Figure 1

(K1 2B), # lacZ i 45 Fitk STM LT2A0ompD::lacZ
F hiq 2 FER B | hig FEKE S BkJe | hig &K
B B R I TR A T T, M SRR AR : STM
LT2AompD::lacZAhfqg::tet . STM LT2AompD::

lacZAhfgK56A., STM LT2AompD::lacZAhfg65 .
STM LT2AompD::lacZAhfq72., STM LT2AompD::
lacZAhfq87 il STM LT2AompD::lacZAhfqY25A,
PCR ¥ 145 257 ¥ S AR AR (18] 3), SEB ik
I

725 bp

2000
1 500

1 000
750
500 < 561 bp

250

100

lacZ report strain construction map. A: Electrophoresis results of PCR products carrying kanamycin

resistance. M: DL2000 DNA marker; Lane 1: Negative control using total DNA of the wild type bacteria as the
template; Lane 2: Primers P1 and P2 were amplified to obtain the shooting clip. B: PCR electrophoresis results
of bacteria STM LT2 ompD::kn. M: DL2000 DNA marker; Lane 1: Negative control using total DNA of the
wild type bacteria as the template; Lane 2: Primers P3 and P4 were amplified to obtain the bacteria STM LT2
ompD::kn. C: PCR electrophoresis results of mutant STM LT2 AompD. M: DL2000 DNA marker; Lane 1:
Negative control using total DNA of the wild type bacteria as the template; Lane 2: Primers P5 and P6 were
amplified to obtain the mutant STM LT2AompD. D: PCR electrophoresis results of the mutant STM
LT2AompD::lacZ. M: DL2000 DNA marker; Lane 1: Primers P7 and P8 were amplified to obtain the mutant
STM LT2A ompD::lacZ; Lane 2: Negative control using total DNA of the wild type bacteria as the template.

<l actamicro@im.ac.cn, & 010-64807516
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A

bp M 1 2 3 4

2 000
1 500
1 000

750
500

250
100

1 400 bp

561 bp

bp

2000
1500
1 000
750
500

250
100

1977 bp
1 400 bp

561 bp

El2 SHBEHRAEERE

Figure 2 Result map of experimental strain
construction. A: Transduction construction results
of rybB deletion strain and ompD of experimental
strain. M: DL2000 DNA marker; Lane 1: Negative
control using total DNA of the wild type bacteria as
the template; Lane 2: Blank control; Lane 3: Verify
lacz gene inserted in STM LT2
AompD::lacZArybB::cat strain; Lane 4: Verify
chloramphenicol fragments inserted in STM LT2
AompD::lacZArybB::cat strain. B: rybB, hfq
deletion strains and ompD fusion strains
transducted to construct three deletions. M:
DL2000 DNA marker; Lane 1: Verify lacZ gene
inserted in STM LT2AompD::lacZAhfgArybB
strain; Lane 2: Verify missing hfq gene in STM
LT2AompD::lacZAhfgArybB strain; Lane 3: Verify
missing rybB gene in STM
LT2AompD::lacZAhfgArybB  strain; Lane  4:
Negative control using total DNA of the wild type
bacteria as the template.

2.3 SLIEFT OmpD EARIEKFE

TE S AR AR BT ) S mty kAT Bl P
TP A S0 5, FRA hfq JE 46k . hfg
FE DR R Bk | nfg 5 R A B A rybB 3 PR

2 34 5 6 7 8 9101112

bp M 1

2000
1500
1 000
750
500
250
100

3 hiq £F%). SFFIERR. hfq FHIEREE
#5715 ompD @l & E#REE FELER

Figure 3 Results of transduction constructs of hfq
full sequence, point sequence knockout, and hfq
sequence truncation strains with ompD fusion
strains. M: DL2000 DNA marker; Lane 1, 2: Verify
lacZ gene and tetracycline fragments inserted in
STM LT2AompD::lacZAhfq::tet; Lane 3, 4: Verify
lacZ gene inserted and Hfq protein lacks the 56th
amino acid near the end face in STM
LT2AompD::lacZAhfgK56A; Lane 5, 6: Verify lacZ
gene inserted and Hfq protein deletion to the 25th
amino acid in STM LT2AompD::lacZAhfqY25A;
Lane 7, 8: Verify lacZ gene inserted and Hfq protein
deletion to the 87th amino acid in STM
LT2AompD::lacZAhfq87; Lane 9, 10: Verify lacZ
gene inserted and hfq gene deletion to the 72th
amino acid in STM LT2AompD::lacZAhfq72; Lane
11, 12: Verify lacZ gene inserted and the 65th amino
acid at the distal end of the Hfq protein was missed
in STM LT2AompD::lacZAhfg65.

KX OmpD #H F/KF-FRIBHIFEN, I
GraphPad Prism 7 #EA TR FIEAE 734 . 455 1
N: 5 OWT WAL, A SRR OmpD
- F FOBE H OB W M BR STM
LT2A0mpD::lacZAhfq87 #3444 FF 7+ &5, STM
LT2AompD::lacZAhfqY25A N STM
LT2AompD::lacZAhfgK56A . STM
LT2AompD::lacZAhfgé5 . STM LT2AompD::
lacZAhfq72. STM LT2AompD::lacZ Ahfq. STM
LT2AompD::lacZArybB i STM
LT2A0mpD::lacZAhfgArybB 4Kk 7+ 1.76 . 1.29 .
1.13. 1.04, 1.79. 1.88 i1 2.06 fi5(/&l 4), LA I-5¢

http://journals.im.ac.cn/actamicrocn
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I R AR B e L X OmpD 25 AR A T 515
PWIVEA, Hrp STM LT2AompD::lacZAhfgArybB
R 5 WT WML, STM LT2A0ompD::
lacZAhfg87 H' OmpD FEH FE T 2.16%.
2.4 SCIGEFRT ompD EFHEFEFRIKFE

i 5Ot & PCR A SR bk ompD

B S ACE 52 R, JF 8 4 F GraphPad
Prism 7 47 VE B FVEE -4 . 45 Wos (B 5),

5 WT M, SRR ompD 3k R §4 57K Bk
STM LT2AompD::lacZAhfq65 f b iEA LA 2%
PEAL, HATHE R B2 (P<0.05) i, FFf 528
R ompD BE[AHE sk P FR SRy 1,67

2000 - "
% T
2 * * -
2 1500 -
3
© ok
< 1000 * o .
Z o
=
S 500 [
[ca N
0 1 1 1 1 1 /
K N N ) A A [{\N A% D
vo‘(‘\Y vo“\x' ({\y} ({\»vv ({\y\l \(} g &WV o&‘\QY
U SN S
%@ %@ &N S Y

4 S OmpD EERIEKFE

Figure 4 Expression levels of OmpD protein in experimental strains. * indicates significant difference
(P<0.05), **, *** **** indicate extremely significant difference (P<0.01). The same below.

RNA

1.5
*ok
E |7
Q
I

At O > > >
O N
Q§$§' &S&’ éss»

A% S
KN
S

5 SRIEHET ompD EREFHFRKFE

S

sk

kokk
skokk —_ {:E—

Figure 5 Transcription levels of ompD gene in experimental strains.
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1.06, 1.01, 1.10, 1.12, 1.68. 1.77 F1 1.83 1%,
Hrp STM LT2AompD::lacZAhfgArybB 5256 T b4
H ompD B[R SRk BRI . S5 RE,
Hfq #1l SRNA RybB Xf ompD J[H#4 5t /K F- HAg
TR AR VER

3 WibE4£&#®

22 ROV A A &G B AR LR T, Ab
EZEG 1) p-MREN A T, b, B
Wi 2Rk, EIE Mg R ES ) g
3 2 LR 1ok el AR LA A, LA A XA
R YU IKEE 25 1E" 20 KRZEUm A AR T
PR R AMESLE T OmpA . OmpC. OmpD Fil
OmpF R AEGIAERMZPE, Blan7e B4 7€
ITEREYH, OmpA. OmpC. OmpD F OmpF X
4 FALEETEXS RN - IR Hi A 2k
T Ath WE 11 55 25 855 m 4 7 AR T 250 5 T A
YEHY*21; Chowdhury U IHF5¥ 2B , @Bk ompA
FE G, G0 T A B 7 IR A R Ak
A A R H B AT LR Y
WA BT T A e i 2 v, W BT 25 YA

S AT 0 HEE I U IS A PR A R0 A B A B R
Pk A AL HRIT B AW Bl & 1, H o
N5, G of RS SE T omp mRNA P
BT, Bk ARARMORERRERBE, JHE
e o) N [P S LA € A e . R
FEV T, o il -IE S sRNA RybB J&4E
Frufeasm B2 W2~ il 4, &
5 {2 sSRNA RybB A9 1 £k = 81 H X OmpD
G PE I ompD 3 D8] 9 s R A B g A
BB, RNA B A Hiq 7240
F AT ERIARZ2, sRNA RybB ] DL 5 £ER
B Hfq I S 17 320 Y 1T B2 N THT 3 A7 43 1) 45

HWEAY, IMixHEE mRNA JE1 75 157,
Hifiq 2 725 375 Sty 17 FA) PR AE X T HLfq 29 722 3 i 1T A1
3tk Hiq C uisk i 2828 Pk, ompD JE[H (1) 7%
S REARB I KIEEZR S, SR8 Hig X
ompD FL A (W 18 45 A Hp e T b, DA
Hfq F4 375 355 17 X5 ompD 356 PRI F8) 26 i il o i S e
YER . #EM Hfq imumfiis84s, nlRES3 Hiq
55 RybB W45 G BEAT, (P& ASBETE UAH N (1) &2
&Y, FEAK sSRNA RybB % ompD H: i 5
WA RESERZIN T Hfq 25 15 ompD &A1 3 E:
JPHNM LSS, IMASBEME L sSRNA RybB Xt
ompD J& A 1 & iRV E

Hfq HEAHZA W5 RNA 454, HAER
BP456 24 RNA; Hfq M C Al F2To
JP . RGN, IZESRE A BT Hiq 5 RNA
JEE A AR LA FPY R ST IESE hfg mRNA 54 5% )5
MFiE3 Hiq KSR, Hfq AR5 hfg
mRNA 5'-UTR-55-50 f'& U DL J&—20 Z2+4 {17
KEBHIARZE A P8 454, T hfg mRNA #
B, PO, Xt Heq & A/ C i
PEAT UL 13 2 Hiq 2 K B g S AR
5y, X Hfq ARSI C Wi )5, Hiq
FEHAKFE B, BOZnsE X ompD & % 5
FEEMIHRIVER , SRMIEASL R+ ompD JE [N #%
SRR IR I AR I B B I E R, H 2
IR IEER . e, hfg S
TP MRS AL B , AT RERCAS T Hq SR A0 T
FIGE, IR T ompD FE[H 5 Hfq 75 44 LAz it 1]
R FELEA O E AL, 8O Hiq 8511
C Ui T AL RS, ompD JERFE R AIE £
PRI AR B AR AL, HAR AL S T T
BRI ST IE o

I AT B-2F FLWH T B M50 . RT-qPCR
TRIG G I S2 56 R Ak ompD LR B 5K E IR
2B . Bk hfg SEFD rybB 2]
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Hyfdi ompD e K SN 1R B/KF B, BoR
Hfq 11 sSRNA RybB X} ompD K HA 51

H;

hfq &2 5 28748 M B IS X ompD 3t R 7% 5%

FIEE (13 15 K 7= A2 R TRl R BE A S, 6 W
ompD FLRIFE Hfq AYZE A7 B 32 24 e It v
87, Hfq i3 v I AR S5 H4 C dixt ompD JE 5
A—ERAER, AIFEEZERAY . BRivb K
P IR 2 AT ERE sSRNA, —2E
sRNA 7EX} mRNA P45 i3 # P8 4 Hiq S

9,

=F A EAR T AR, (AT 3
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