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Figure 1. pHN678-asRNA expression vector (A) and its PT structure (B). A: Arrows indicate open reading frame or promoter, and circle

indicates ori. MCS, multiple cloning site; IR, inverted repeat; PtrcdacO, trc promoter (IPTG induced) and lactose operator sequence; Chl®,

chloramphenicolresistance gene. B: Structure of a typical paired terimini from 5° end of pHN678. The curved line indicates the asRNA sequence

(or a MCS control sequence in the case of an empty vector) . The residues that have been underlined are transcribed from the lac® sequence.
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AR TR 2 & e LUK AT TE DHSa SRR 41
DNA Ak, P1 F1 P2 514, PCR ¥ 1% asrpsF Bk,
PCR #3848 0 - $ AL 1 94°C 2 min; 30 A 34842 P
94°C 2 min,60.9°C 30 s,72°C 30 s;72°C 3E{#4 min.
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Figure 2. Escherichia coli operon rpsF targeted and silenced by
asRNA. Fragment of asrpsF starts from 41 bp to 230 bp around
5’end of gene rpsF. Dark arrows is essential gene, while gray
arrows are nonessential genes, promoter ( P), transcription
terminator () , and operon structure was based on PEC database

and references.
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30 pg/mL. IPTG (£ ¥ & 2 0. 100+ 200. 300
500 wmol /L) )z X RNA B ¥k E. coli/pHNF Jz %} i
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2k, R AR A R it 2 ) T A ISR

1.5 MES RNA ERRERER

K Al B RNA $ 0K 71 & 40 o) B2 HAS [+
IPTG ¥ 5 %5 5 1 J5 )< X RNA B # E. coli /pHNF [f]
5 RNA, 2% RiboPure Bacteria Kit 77 5 i B 5 25 &
&L RNA Py 5L D41 DNA, A4 R 2 20 RNA 9K JiE
= (A —Ay) X i BE A5 KL x 0.04 pg/ L, W & &2
RNA [ BE . 1§ ] FastQuant RT Kit (With gDNase)
B s 70 B b ) gDNase #3E— 25 5B 2 RNA R
HEIN 2 DNA, 315 B3 5L K 41 DNA S A 52 56 1) 5% 0 » 4
WA HRIBENL T K 1 g BR RNA BE4T S e 5%
SN 15 3] cDNA F'8 T -80°C UK 48 25 HI -

1.6 Real time RT-PCR

AL TR — 9N 7 1) rpsF < rpsR 5L PR 3 4T
mRNA 5 55 7K 23 8 LK W A B9 U5 AR e 3Rk 1
RNA 5401 o W3 rpod JEIR ™™ 1l g 2 R . i
i E. coli BL21 (DE3) %t Al 41 (GenBank ‘5 : NC _
012971) & it Fl T4t g & PCR § 84 H b5 Jv Bt i) 5
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Table 1. Primers of real time RT-PCR

name primer (5°—3")

rpoA-F AAGCTGGTCATCGAAATGGAA

rpoA-R GCCGCACGACGAATCG

rirpsFF CGTACCAAGCACGCTGTTAC

rtrpsFR GAAATCATCGCGACGCTC

rirpsRF ATGGCACGTTATTTCCGTCGTCG

rirppsR-R ACAGGTAGCGAGCGCGTTTGATAG
2 4

2.1 asrpsF REZ# 5 R X RNA HikPR 4R E
B 96 HiE

MRS J7ik r e v & s — x5 514 (P15
P2) PCR 43 E. coli DHS« ] rpsF JE[R, 473 74
25 3% TR B e S HL UK 23 BT 5 A5 20 210 bp Ab AT — Ky
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Figure 3. PCR amplification of asrpsF (A) and Clone verification
(B). A: M, DNA marker; lane 1, asrpsk'; B: lane 1 -4, E. coli/
pHNF; lane 5, E. coli/pHN678 control; M, DNA marker.
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Figure 4. Dose dependent growth inhibition of E. coli/pHNF. The
control strain was E. coli/pHN678. Overnight E. coli/pHN678 (A)
and E. coli/pHNF (B) cultures were sub-cultured in fresh media
containing different IPTG doses for each strain; Concentrations of
IPTG used for induction of pHNF (rpsF-antisense expression) were 0,
100, 200, 300 and 500 pwmol/L, respectively. Each concentration of
IPTG repeat five times, and strains growth monitored by turbidity, so

as to obtain a titration in growth inhibition.
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Figure 5. Relative mRNA of rpsF and rpsR in E. coli/pHNF. E. coli/
pHNF cultures were harvested during the logarithmic phase of growth
in different concentration of IPTG. Relative mRNA of rpsF and rpsR
were anlaysed by Real time RT-PCR. Open bars indicate relative

mRNA of rpsF and gray bars indicate relative mRNA of rpsR.
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Antisense RNA mediated gene silencing of nonessential
gene rpskF in Escherichia coli

Xinru Tang'*, Yu Yin*?, Mei Ge’, Daijie Chen'

" School of Biotechnology, East China University of Science and Technology, Shanghai 200237, China
? School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240, China

* Shanghai Laiyi Center for Biopharmaceutical R&D, Shanghai 201203, China

Abstract: [Objective] We explored the cause of cell growth inhibition by antisense RNA mediated nonessential gene
silencing of rpsF gene in Escherichia coli. [Methods] The 41 —230 bp fragment around 5 end of gene rpsF was reversely
cloned into antisense expression vector pHN678, which is flanked with a paired-termini. The recombinant plasmid was
named pHNF. Then it was transformed into E. coli to produce antisense RNA strain E. coli/pHNF. Antisense RNA
expression was induced by isopropyl{3-D-thiogalactopyranoside (IPTG) , the difference of liquid growth phenotype was
identified between E. coli/pHNF and the control strain E. coli/pHN678; and gene transcriptional level was measured by
Real time RT-PCR. [Results] We obtained one antisense RNA strain targeted rpsF. We found that the reduced growth
rate of this strain was positively related to the IPTG concentration. When IPTG was 100 wmol/L, the cell growth was not
inhibited whereas the mRNA amount of rpsF had decreased by 36% , and mRNA of essential gene rpsR in the same operon
did not decayed. However, when IPTG reached 200 pwmol/L, the cell growth was obviously inhibited and rpsR mRNA was
reduced by 12% . [Conclusion] The essential gene transcription level of rpsR decreases with the nonessential gene
silencing of rpsF in the same operon, and leads to the growth inhibition of E. coli/pHNF.

Keywords: antisense RNA, nonessential gene rpsF, gene silencing, operon, real time RT-PCR
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