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Supplementary Material 
1. Fig. S1.
[image: ]
Fig. S1 Main biological pathways for cytidine synthesis in E. coli. Precursor synthesis: divided into pentose phosphate pathway, glycolysis, TCA cycle, which is used to provide precursors for cytidine synthesis; UMP synthesis: mainly used to synthesise Urid Ylic Acid (UMP); cytidine synthesis pathway: uses UMP as a precursor to synthesise cytidine [1].

2. Table S1.
Table S1 Strains and plasmids used in this study
	
	
	Description  
	Source

	Strains 

	E.coli K12 MG1655 (Hereinafter referred to as K12,K)
	Wild-type, starting strain 
	Lab stock 

	E.coli K12ΔpoxB (Hereinafter referred to as K12ΔpoxB,B)
	E.coli K12 MG1655ΔpoxB 
	This study

	E.coli K12ΔpoxBΔpta (Hereinafter referred to as K12ΔpoxBΔpta,A)
	E.coli K12 MG1655ΔpoxBΔpta
	This study 

	Plasmids 

	pCas 
	repA101(Ts)kan Pcas-cas9 ParaB-Red lacIqPtrc-sgRNA-pMB1 
	Lab stock 

	pTargetF 
	pMB1 add A sgRNA 
	Lab stock 

	pTargetF-poxB
	pMB1 add A sgRNA-poxB 
	This study 

	pTargetF-pta
	pMB1 add A sgRNA-pta 
	This study 




3. Table S2
Table S2 Primers and functions of gene knockouts in this study
	[bookmark: _Hlk172381653]Name 
	Primer Sequence
	Length
	Description

	poxB-sg20-F-SpeI
	GTCCTAGGTATAATACTAGTGCCGACACGTTAGTGCTACTGTTTTAGAGCTAGAAATAGC (Spe I)
	60 nt
	Introduction of Spe I restriction enzyme cleavage site, introduction of sgRNA-poxB, and for overlapping extension PCR (sgRNA upstream primer).

	poxB-sg20-R
	TTCAAAAAAAGCACCGACTCGG
	22 nt
	Introduction of sgRNA-poxB (sgRNA downstream primer).

	poxB-Up-F
	CCGAGTCGGTGCTTTTTTTGAAGCGGTCTGAAATTCACCAAACTG
	45 nt
	Upstream primers for the upstream homology arm of the poxB gene for overlap extension PCR.

	poxB-Up-R
	GCTGCAACCGTTTGTTTCATGG
	22 nt
	Primers downstream of the upstream homology arm of the poxB gene.

	poxB-Down-F
	CCATGAAACAAACGGTTGCAGCGCTAAGGTAAAAAGGGTGGCATT
	45 nt
	Primers upstream of the homology arm downstream of the poxB gene for overlap extension PCR.

	poxB-Down-R-SalI
	ACGCGTCGACGGGTTTGATTTTCATCGCCACT (Sal I)
	32 nt
	Primers downstream of the homology arm downstream of the poxB gene, introducing the Sal I restriction enzyme cleavage site.

	[bookmark: _Hlk172993671]poxB-F
	TATTTAACCGTTAGTGCCTC
	20 nt
	Colony PCR was performed to test for poxB knockout, and the successful knockout product was 246 bp.

	poxB-R
	TCGTCCCCAACCGGGGCGGC
	20 nt
	Colony PCR was performed to test for poxB knockout, and the successful knockout product was 246 bp.

	pta-sg20-F-SpeI
	TCCTAGGTATAATACTAGTCCTATCGCTCAGCCGCGTACGTTTTAGAGCTAGAAATAGC (Spe I)
	59 nt
	Introduction of Spe I restriction enzyme cleavage site, introduction of sgRNA-pta, and for overlapping extension PCR (sgRNA upstream primer).

	pta-sg20-R
	TTCAAAAAAAGCACCGACTCGG
	22 nt
	Introduction of sgRNA-pta (sgRNA downstream primer)

	pta-Up-F
	CCGAGTCGGTGCTTTTTTTGAAGCGACTGCCGCTATGTTGAAGAC
	45 nt
	Primers upstream of the homology arm upstream of the pta gene for overlap extension PCR.

	pta-Up-R
	GATCAGCATAATAATACGGGACACGG
	26 nt
	Primers downstream of the upstream homology arm of the pta gene.

	pta-Down-F
	CCGTGTCCCGTATTATTATGCTGATCGCACAGCAGCAGTAATCTCGTCATC
	51 nt
	Primers upstream of the homology arm downstream of the pta gene for overlap extension PCR.

	pta-Down-R- PstI
	AACTGCAGTGTACGCGGTGATACTCAGGTTCG (Pst I)
	32 nt
	Primers downstream of the homology arm downstream of the pta gene, introducing the Pst I restriction enzyme cleavage site.

	pta-F
	CAGAAAGGATTAATGCAAAT
	20 nt
	The pta knockout was examined by colony PCR and the successful knockout product was 250bp.

	pta-R
	CTGGTTATCGCGCAAGACG
	20 nt
	The pta knockout was examined by colony PCR and the successful knockout product was 250bp.


Note: Bolded letters in the table are restriction sites and underlined letters are sgRNAs.

4. PCR system and conditions in Method 2.2.

Overlap extension PCR: 20 μL system consisting of 10 μL of PrimeSTAR® Max DNA Polymerase (Takara), 2 μL of E. coli’s DNA (Extracted by the Bacterial DNA Kit D3350, Omega), 0.5 μL of 10 μM of primer pair and 7 μL of ddH2O. The PCR was conducted as described below: 95℃ for 3 minutes to initial denaturation, 98 ℃ for 10 seconds, 55 ℃ for 15 seconds, 72 ℃ for 1.5 minutes for a total of 30 cycles to amplification, followed by a final elongation step of 72 ℃ for 15 min.

Colony PCR: 20 μL system consisting of 10 μL of PrimeSTAR® Max DNA Polymerase (Takara), a single colony growing on a resistant plate, 0.5 μL of 10 μM of primer pair and 9 μL of ddH2O. The PCR was conducted as described below: 95℃ for 3 minutes to initial denaturation, 98 ℃ for 10 seconds, 55 ℃ for 15 seconds, 72 ℃ for 2.5 minutes for a total of 35 cycles to amplification, followed by a final elongation step of 72 ℃ for 15 min.

5. Restriction enzyme digestion reaction conditions in Method 2.2.

The restriction digest system comprises 20 μL of the system with 1 μL of enzyme, 2 μL of 10X Buffer, 7 μL of 130 ng/μL of DNA, and 10 μL of ddH2O. The following are the conditions for the restriction digest: The reaction was conducted at 30℃ for 1 hour and at 85℃ for 15 seconds.

6. The transcriptomics specific methods in Method 2.4.[2,3]

A.RNA isolation

After the RNA was extracted, and the RNA integrity was evaluated with a 1.0% agarose gel. The quality and quantity of RNA were assessed using a NanoPhotometer® spectrophotometer (IMPLEN, CA, USA) and a Qubit® 2.0 Flurometer (Invitrogen). The high-quality RNA samples were subsequently submitted to the Sangon Biotech (Shanghai) Co., Ltd. for library preparation and sequencing.

B. Library preparation and sequencing

A total amount of 1 μg RNA per sample was used as input material for the RNA sample preparations. Sequencing libraries were generated using VAHTSTM mRNA-seq V2 Library Prep Kit for Illumina® following manufacturer’s recommendations and index codes were added to attribute sequences to each sample. Briefly, mRNA was purified from total RNA using poly-T oligo-attached magnetic beads. Fragmentation was carried out using divalent cations under elevated temperature in VAHTSTM First Strand Synthesis Reaction Buffer (5X). First strand cDNA was synthesized using random hexamer primer and M-MuLV Reverse Transcriptase (RNase H-). Second strand cDNA synthesis was subsequently performed using DNA polymerase I and RNase H. Remaining overhangs were converted into blunt ends via exonuclease/polymerase activities. After adenylation of 3’ ends of DNA fragments, adaptor was ligated to prepare for library. In order to select cDNA fragments of preferentially 150~200 bp in length, the library fragments were purified with AMPure XP system (Beckman Coulter, Beverly, USA). Then 3 μL USER Enzyme (NEB, USA) was used with size-selected, adaptor-ligated cDNA at 37℃ for 15 min followed by 5 min at 95 ℃ before PCR. Then PCR was performed with Phusion High-Fidelity DNA polymerase, Universal PCR primers and Index (X) Primer. At last, PCR products were purified (AMPure XP system) and library quality was assessed on the Agilent Bioanalyzer 2100 system. The libraries were then quantified and pooled. Paired-end sequencing of the library was performed on the NovaSeq sequencers (Illumina, San Diego, CA).

C. Data assessment and quality control

FastQC (version 0.11.2) was used for evaluating the quality of sequenced data. Raw reads were filtered by Trimmomatic (version 0.36) according to several steps: 1) Removing adaptor sequence if reads contains; 2) Removing low quality bases from reads 3’ to 5’ (Q < 20); 3) Removing low quality bases from reads 5’ to 3’ (Q < 20); 4) Using a sliding window method to remove the base value less than 20 of reads tail (window size is 5 bp); 5) Removing reads with reads length less than 35 nt and its pairing reads. And the remaining clean data was used for further analysis.

D. Alignment with reference genome

Clean reads were mapped to the reference genome by HISAT2 (version 2.0) with default parameters. RSeQC (version 2.6.1) was used to statistics the alignment results. The homogeneity distribution and the genome structure were checked by Qualimap (version 2.2.1). BEDTools (version 2.26.0) was used to statistical analysis the gene coverage ratio.

E. Expression analysis

Gene expression values of the transcripts were computed by StringTie (version 1.3.3b). Principal Component Analysis (PCA) and Principal co-ordinates analysis (PCoA) were performed to reflect the distance and difference between samples. The TPM (Transcripts Per Million), eliminates the influence of gene lengths and sequencing discrepancies to enable direct comparison of gene expression between samples. DESeq2 (version 1.12.4) was used to determine differentially expressed genes (DEGs) between two samples. Genes were considered as significant differentially expressed if q-value ≤ 0.001 and |FoldChange| ≥ 2. When the normalized expression of a gene was zero between two samples, its expression value was adjusted to 0.01 (as 0 cannot be plotted on a log plot). If the normalized expression of a certain gene in two libraries was all lower than 1, further differential expression analysis was conducted without this gene. Gene expression differences were visualized by scatter plot, MA plot and volcano plot.

F. Functional analysis of differentially expressed genes

Functional enrichment analyses including Gene Ontology (GO) and KEGG was performed to identify which DEGs were significantly enriched in GO terms or metabolic pathways. Gene Ontology (GO) is an international standard classification system for gene function. DEGs are mapped to the GO terms (biological functions) in the database, the number of genes in every term is calculated, and a hypergeometric test is performed to identify significantly enriched GO terms in the gene list out of the background of the reference gene list. The Kyoto Encyclopedia of Genes and Genomes (KEGG) database is a public database of pathway data, KEGG pathway analysis identifies significantly enriched metabolic pathways or signal transduction pathways enriched in DEGs compared to a reference gene background, using the hypergeometric test. GO terms and KEGG pathway with false discovery rate (q-value) < 0.05 were considered as significantly altered.

7. Table S3
Table S3 Sequences of primers for RT-qPCR
	[bookmark: _Hlk173848773]Gene
name
	Gene proudection
	Premier name
	Primer Sequence

	gltA
	Citrate synthase
	gltA-F
	GACGGAATACCCATCGCTTTCAGG

	
	
	gltA-R
	GATGACCTGCTGGAAGTGGCTATG

	acs
	acetyl-CoA synthetase (AMP-forming)
	acs-F
	GCGGATCTTCGGCGTTCATCTC

	
	
	acs-R
	GCGTAGAGCATGTGGTGGTACTG

	cdd
	cytidine/deoxycytidine deaminase
	cdd-F
	ATCTGGAGATTAAAACGCTGCT

	
	
	cdd-R
	GCCACTGAAAATACGACCGTCT

	pgi
	glucose-6-phosphate isomerase
	pgi-F
	ATCGGCTTTGATAACTTCGTTG

	
	
	pgi-R
	AAACGGTGCATATACTGGTCA

	udk
	uridine/cytidine kinase
	udk-F
	CGTTAAGACCAACTACGACCA

	
	
	udk-R
	AGCAACAAAATGCCTTCGAGA

	16s
rRNA
	16S ribosomal RNA
	16S-F
	AAGAGGTGGTGAATCGTCTGGTTG

	
	
	16S-R
	GGGTGGTGGTGTAAAGGCTGAC



8. RT-qPCR procedure.

Total RNA were extracted from the strain K12、K12ΔpoxB、K12ΔpoxBΔpta after 39 hours and 16 hours of culture in the fermentation medium using bacterial RNA kit (Bacterial RNA Kit R6950). The purity of RNA samples was tested by Microspectrophotometer, followed by reverse transcription with PrimeScript™ RT Master Mix (Perfect Real Time) (TaKaRa). TB Green® Premix Ex Taq™ II (Tli RNaseH Plus) (TaKaRa) and qPCR primers(Primer sequences and gene functions are shown in Supplementary Material Table 3) were employed for qRT-PCR. The standard protocol was observed, beginning with 95 ℃ for 30 seconds, followed by 40 cycles of 95 ℃ for 5 seconds and 60 ℃ for 30 seconds, a melt curve analysis was also carried out.[4]



9. The metabolomics specific methods in Method 2.6.[5]

A. Samle Preparation

The metabolites were extracted from cell residue with 1 mL precooled methanol/acetonitrile/water (v/v, 2:2:1) under sonication for 1 h in ice baths. The mixture was incubated at -20 ℃ for 1 h followed by centrifugation at 14,000×g, 4 ℃ for 20 min, and then transferred to the sampling vial for LC-MS analysis.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Additionally, to ensure data quality for metabolic profiling, Quality control (QC) samples were prepared by pooling aliquots of all samples that were representative of the all samples under analysis, and used for data normalization. QC samples were prepared and analyzed with the same procedure as that for the experiment samples in each batch. Dried extracts were then dissolved in 50% acetonitrile. Each sample was filtered with a disposable 0.22 µm cellulose acetate and transferred into 2 mL HPLC vials and stored at -80 ℃ until analysis.

B. UHPLC-MS/MS analysis

Metabolomics profiling was analyzed using a UPLC-ESI-Q-Orbitrap-MS system (UHPLC, Shimadzu Nexera X2 LC-30AD， Shimadzu，Japan) coupled with Q-Exactive Plus (Thermo Scientific, San Jose, USA).

For liquid chromatography (LC) separation, samples were analyzed using a ACQUITY UPLC® HSS T3 column （2.1×100 mm, 1.8μm）(Waters, Milford, MA, USA). The flow rate was 0.3 mL/min and the mobile phase contained: A: 0.1% FA in water and B: 100% acetonitrile (ACN). The gradient was 0% buffer B for 2 min and was linearly increase to 48% in 4 min, and then up to 100% in4 min and maintained for 2 min, and then decreased to 0% buffer B in 0.1 min, with 3 min re-equilibration period employed. 

The HESI source conditions were set as follows: Spray Voltage: 3.8kv (positive) and 3.2kv (negative) ; Capillary Temperature：320 ℃; Sheath Gas (nitrogen) flow: 30 arb (arbitrary units); Aux Gas flow: 5 arb; Probe Heater Temp: 350 ℃; S-Lens RF Level：50. The instrument was set to acquire over the m/z range 70-1050 Da for full MS. The full MS scans were acquired at a resolution of 70,000 at m/z 200, and 17,500 at m/z 200 for MS/MS scan. The maximum injection time was set to for 100 ms for MS and 50 ms for MS/MS. The isolation window for MS2 was set to 2 m/z and the normalized collision energy (stepped) was set as 20, 30 and 40 for fragmentation.
Quality control (QC) samples were prepared by pooling aliquots of all samples that were representative of the samples under analysis, and used for data normalization. Blank samples (75 %ACN in water) and QC samples were injected every six samples during acquisition.

C. Data preprocessing and filtering

The raw MS data were processed using MS-DIAL for peak alignment, retention time correction and peak area extraction. The metabolites were identified by accuracy mass (mass tolerance < 10 ppm) and MS/MS data (mass tolerance < 0.02Da) which were matched with HMDB, massbank and other public databases and our self-built metabolite standard library. In the extracted-ion features, only the variables having more than 50% of the nonzero measurement values in at least one group were kept.

D. Multivariate statistical analysis

R(version:4.0.3) and R packages were used for all multivariate data analyses and modeling. Data were mean-centered using Pareto scaling. Models were built on principal component analysis (PCA), orthogonal partial least-square discriminant analysis (PLS-DA) and partial least-square discriminant analysis (OPLS-DA). All the models evaluated were tested for over fitting with methods of permutation tests. The descriptive performance of the models was determined by R2X (cumulative) (perfect model: R2X (cum) = 1) and R2Y (cumulative) (perfect model: R2Y (cum) = 1) values while their prediction performance was measured by Q2 (cumulative) (perfect model: Q2 (cum) = 1) and a permutation test (n = 200). The permuted model should not be able to predict classes: R2 and Q2 values at the Y-axis intercept must be lower than those of Q2 and the R2 of the non-permuted model. OPLS-DA allowed the determination of discriminating metabolites using the variable importance on projection (VIP). The VIP score value indicates the contribution of a variable to the discrimination between all the classes of samples. Mathematically, these scores are calculated for each variable as a weighted sum of squares of PLS weights. The mean VIP value is 1, and usually VIP values over 1 are considered as significant. A high score is in agreement with a strong discriminatory ability and thus constitutes a criterion for the selection of biomarkers. 

[bookmark: OLE_LINK31][bookmark: OLE_LINK32]The discriminating metabolites were obtained using a statistically significant threshold of variable influence on projection (VIP) values obtained from the OPLS-DA model and two-tailed Student’s t test (p value) on the normalized raw data at univariate analysis level. The p value was calculated by one-way analysis of variance (ANOVA) for multiple groups analysis. Metabolites with VIP values greater than 1.0 and P value less than 0.05 were considered to be statistically significant metabolites. Fold change was calculated as the logarithm of the average mass response (area) ratio between two arbitrary classes. On the other side, the identified differential metabolites were used to perform cluster analyses with R package.

[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK33]E. KEGG Enrichment analysis

To identify the perturbed biological pathways, the differential metabolite data were performed KEGG pathway analysis using KEGG database (http://www.kegg.jp). KEGG enrichment analyses were carried out with the Fisher’s exact test, and FDR correction for multiple testing was performed. Enriched KEGG pathways were nominally statistically significant at the P<0.05 level.

10. Sequence S1. 
Sequence S1. Sequence of the poxB gene of E. coli K12
ATGAAACAAACGGTTGCAGCTTATATCGCCAAAACACTCGAATCGGCAGGGGTGAAACGCATCTGGGGAGTCACAGGCGACTCTCTGAACGGTCTTAGTGACAGTCTTAATCGCATGGGCACCATCGAGTGGATGTCCACCCGCCACGAAGAAGTGGCGGCCTTTGCCGCTGGCGCTGAAGCACAACTTAGCGGAGAACTGGCGGTCTGCGCCGGATCGTGCGGCCCCGGCAACCTGCACTTAATCAACGGCCTGTTCGATTGCCACCGCAATCACGTTCCGGTACTGGCGATTGCCGCTCATATTCCCTCCAGCGAAATTGGCAGCGGCTATTTCCAGGAAACCCACCCACAAGAGCTATTCCGCGAATGTAGTCACTATTGCGAGCTGGTTTCCAGCCCGGAGCAGATCCCACAAGTACTGGCGATTGCCATGCGCAAAGCGGTGCTTAACCGTGGCGTTTCGGTTGTCGTGTTACCAGGCGACGTGGCGTTAAAACCTGCGCCAGAAGGGGCAACCATGCACTGGTATCATGCGCCACAACCAGTCGTGACGCCGGAAGAAGAAGAGTTACGCAAACTGGCGCAACTGCTGCGTTATTCCAGCAATATCGCCCTGATGTGTGGCAGCGGCTGCGCGGGGGCGCATAAAGAGTTAGTTGAGTTTGCCGGGAAAATTAAAGCGCCTATTGTTCATGCCCTGCGCGGTAAAGAACATGTCGAATACGATAATCCGTATGATGTTGGAATGACCGGGTTAATCGGCTTCTCGTCAGGTTTCCATACCATGATGAACGCCGACACGTTAGTGCTACTCGGCACGCAATTTCCCTACCGCGCCTTCTACCCGACCGATGCCAAAATCATTCAGATTGATATCAACCCAGCCAGCATCGGCGCTCACAGCAAGGTGGATATGGCACTGGTCGGCGATATCAAGTCGACTCTGCGTGCATTGCTTCCATTGGTGGAAGAAAAAGCCGATCGCAAGTTTCTGGATAAAGCGCTGGAAGATTACCGCGACGCCCGCAAAGGGCTGGACGATTTAGCTAAACCGAGCGAGAAAGCCATTCACCCGCAATATCTGGCGCAGCAAATTAGTCATTTTGCCGCCGATGACGCTATTTTCACCTGTGACGTTGGTACGCCAACGGTGTGGGCGGCACGTTATCTAAAAATGAACGGCAAGCGTCGCCTGTTAGGTTCGTTTAACCACGGTTCGATGGCTAACGCCATGCCGCAGGCGCTGGGTGCGCAGGCGACAGAGCCAGAACGTCAGGTGGTCGCCATGTGCGGCGATGGCGGTTTTAGCATGTTGATGGGCGATTTCCTCTCAGTAGTGCAGATGAAACTGCCAGTGAAAATTGTCGTCTTTAACAACAGCGTGCTGGGCTTTGTGGCGATGGAGATGAAAGCTGGTGGCTATTTGACTGACGGCACCGAACTACACGACACAAACTTTGCCCGCATTGCCGAAGCGTGCGGCATTACGGGTATCCGTGTAGAAAAAGCGTCTGAAGTTGATGAAGCCCTGCAACGCGCCTTCTCCATCGACGGTCCGGTGTTGGTGGATGTGGTGGTCGCCAAAGAAGAGTTAGCCATTCCACCGCAGATCAAACTCGAACAGGCCAAAGGTTTCAGCCTGTATATGCTGCGCGCAATCATCAGCGGACGCGGTGATGAAGTGATCGAACTGGCGAAAACAAACTGGCTAAGGTAA

11. Sequence S2. 
[bookmark: _Hlk173141694]Sequence S2. Sequencing results of poxB knockdown in E. coli K12
CAACCGGCACGAGAATTTTACGCCCCGGTTGGCACCACGCTACTGGAGGCGCTGGAAAGCAATAACGTTCCGGTTGTCGCTGCCTGCCGTGCGGGTGTTTGCGGCTGCTGTAAGACAAAAGTGGTTTCCGGTGAATATACGGTGAGCAGCACAATGACGCTGACCGACGCCGAAATCGCTGAAGGTTACGTACTGGCCTGCTCCTGCCATCCGCAGGGGGATTTGGTTCTCGCATAATCGCCTTATGCCCGATGATATTCCTTTCATCGGGCTATTTAACCGTTAGTGCCTCCTTTCTCTCCCATCCCTTCCCCCTCCGTCAGATGAACTAAACTTGTTACCGTTATCACATTCAGGAGATGGAGAACCATGAAACAAACGGTTGCAGCGCTAAGGTAAAAAGGGTGGCATTTCCCGTCATAATAAGGACATGCCATGATTGATTTACGCAGTGATACCGTTACCCGACCAAGCCGCGCCATGCTCGAAGCGATGATGGCCGCCCCGGTTGGGGACGACGTTTACGGAGACGACCCTACCGTTAATGCTCTGCAGGACTACGCAGCAGAGCTTTCCGGTAAAGAAGCCGCCATTTTTCTGCCTACCGGCACTCAGGCCAACCTGGTCGCTCTGCTCAGTCACTGCGAACGCGGCGAAGAGTATATTGTCGGTCAGGCCGCGCATAACTATCTGTTTGAAGCCGGTGGCGCGGCGGTGCTGGGCAGTATTCAACCGCAACCCATAGACGCGGCTGCCGACGGCACGCTACCGCTGGATAAAGTGGCGAT
Note: Number of ORF retained bases: Up 20 bp (Blue letters in Sequence), Down 10 bp (Red letters in Sequence), Total 30 bp (Underline letters in Sequence).

12. Sequence S3. 
Sequence S3. Sequence of the pta gene of E. coli K12
GTGTCCCGTATTATTATGCTGATCCCTACCGGAACCAGCGTCGGTCTGACCAGCGTCAGCCTTGGCGTGATCCGTGCAATGGAACGCAAAGGCGTTCGTCTGAGCGTTTTCAAACCTATCGCTCAGCCGCGTACCGGTGGCGATGCGCCCGATCAGACTACGACTATCGTGCGTGCGAACTCTTCCACCACGACGGCCGCTGAACCGCTGAAAATGAGCTACGTTGAAGGTCTGCTTTCCAGCAATCAGAAAGATGTGCTGATGGAAGAGATCGTCGCAAACTACCACGCTAACACCAAAGACGCTGAAGTCGTTCTGGTTGAAGGTCTGGTCCCGACACGTAAGCACCAGTTTGCCCAGTCTCTGAACTACGAAATCGCTAAAACGCTGAATGCGGAAATCGTCTTCGTTATGTCTCAGGGCACTGACACCCCGGAACAGCTGAAAGAGCGTATCGAACTGACCCGCAACAGCTTCGGCGGTGCCAAAAACACCAACATCACCGGCGTTATCGTTAACAAACTGAACGCACCGGTTGATGAACAGGGTCGTACTCGCCCGGATCTGTCCGAGATTTTCGACGACTCTTCCAAAGCTAAAGTAAACAATGTTGATCCGGCGAAGCTGCAAGAATCCAGCCCGCTGCCGGTTCTCGGCGCTGTGCCGTGGAGCTTTGACCTGATCGCGACTCGTGCGATCGATATGGCTCGCCACCTGAATGCGACCATCATCAACGAAGGCGACATCAATACTCGCCGCGTTAAATCCGTCACTTTCTGCGCACGCAGCATTCCGCACATGCTGGAGCACTTCCGTGCCGGTTCTCTGCTGGTGACTTCCGCAGACCGTCCTGACGTGCTGGTGGCCGCTTGCCTGGCAGCCATGAACGGCGTAGAAATCGGTGCCCTGCTGCTGACTGGCGGTTACGAAATGGACGCGCGCATTTCTAAACTGTGCGAACGTGCTTTCGCTACCGGCCTGCCGGTATTTATGGTGAACACCAACACCTGGCAGACCTCTCTGAGCCTGCAGAGCTTCAACCTGGAAGTTCCGGTTGACGATCACGAACGTATCGAGAAAGTTCAGGAATACGTTGCTAACTACATCAACGCTGACTGGATCGAATCTCTGACTGCCACTTCTGAGCGCAGCCGTCGTCTGTCTCCGCCTGCGTTCCGTTATCAGCTGACTGAACTTGCGCGCAAAGCGGGCAAACGTATCGTACTGCCGGAAGGTGACGAACCGCGTACCGTTAAAGCAGCCGCTATCTGTGCTGAACGTGGTATCGCAACTTGCGTACTGCTGGGTAATCCGGCAGAGATCAACCGTGTTGCAGCGTCTCAGGGTGTAGAACTGGGTGCAGGGATTGAAATCGTTGATCCAGAAGTGGTTCGCGAAAGCTATGTTGGTCGTCTGGTCGAACTGCGTAAGAACAAAGGCATGACCGAAACCGTTGCCCGCGAACAGCTGGAAGACAACGTGGTGCTCGGTACGCTGATGCTGGAACAGGATGAAGTTGATGGTCTGGTTTCCGGTGCTGTTCACACTACCGCAAACACCATCCGTCCGCCGCTGCAGCTGATCAAAACTGCACCGGGCAGCTCCCTGGTATCTTCCGTGTTCTTCATGCTGCTGCCGGAACAGGTTTACGTTTACGGTGACTGTGCGATCAACCCGGATCCGACCGCTGAACAGCTGGCAGAAATCGCGATTCAGTCCGCTGATTCCGCTGCGGCCTTCGGTATCGAACCGCGCGTTGCTATGCTCTCCTACTCCACCGGTACTTCTGGTGCAGGTAGCGACGTAGAAAAAGTTCGCGAAGCAACTCGTCTGGCGCAGGAAAAACGTCCTGACCTGATGATCGACGGTCCGCTGCAGTACGACGCTGCGGTAATGGCTGACGTTGCGAAATCCAAAGCGCCGAACTCTCCGGTTGCAGGTCGCGCTACCGTGTTCATCTTCCCGGATCTGAACACCGGTAACACCACCTACAAAGCGGTACAGCGTTCTGCCGACCTGATCTCCATCGGGCCGATGCTGCAGGGTATGCGCAAGCCGGTTAACGACCTGTCCCGTGGCGCACTGGTTGACGATATCGTCTACACCATCGCGCTGACTGCGATTCAGTCTGCACAGCAGCAGTAA

13. Sequence S4. 
Sequence S4. Sequencing results of pta knockdown in E. coli K12
GAAAGAAGACGCGAAGCGCGCAATGGACGTTTACTGCCACCGCCTGGCGAAATACATCGGTGCCTACACTGCGCTGATGGATGGTCGTCTGGACGCTGTTGTATTCACTGGTGGTATCGGTGAAAATGCCGCAATGGTTCGTGAACTGTCTCTGGGCAAACTGGGCGTGCTGGGCTTTGAAGTTGATCATGAACGCAACCTGGCTGCACGTTTCGGCAAATCTGGTTTCATCAACAAAGAAGGTACCCGTCCTGCGGTGGTTATCCCAACCAACGAAGAACTGGTTATCGCGCAAGACGCGAGCCGCCTGACTGCCTGATTTCACACCGCCAGCTCAGCTGGCGGTGCTGTTTTGTAACCCGCCAAATCGGCGGTAACGAAAGAGGATAAACCGTGTCCCGTATTATTATGCTGATCGCACAGCAGCAGTAATCTCGTCATCATCCGCAGCTTTGCGCTGCGGATATCTGAACCGGAAATAATCACTATTTCCGGTTTTTTATTCTCTTAATTTGCATTAATCCTTTCTGATTATCTTGCTTAACTGCGCTGCATCAATGAATTGCGCCATCCCACTTTGCATACTTACCACTTTGTTTTGTGCAAGGGAATATTTGCGCTATGTCCGCAATCACTGAATCCAAACCAACAAGAAGATGGGCAATGCCCGATACGTTGGTGATTATCTTTTTTGTTGCTATTTTAACCAGCCTTGCCACCTGGGTAGTTCCGGTGGGGATGTTTGACAGTCAGGAAGTGCAGTATCAGGTTGATGGTCAAACAAAAACACGCAAAGTCGTAGATCCACACTCATTTCGCATTC
Note: Number of ORF retained bases: Up 24 bp(Blue letters in Sequence)，Down 15 bp(Red letters in Sequence)，Total 39 bp(Underline letters in Sequence).


14. Fig. S2
[image: 图片包含 文本

描述已自动生成]
Fig. S2 Gene knockout verification results

Note: Lane 1 shows the colony PCR result of the K12 strain using primers poxB-F and poxB-R, lane 2 shows the colony PCR result of the K12ΔpoxB strain used primers poxB-F and poxB-R, lane 3 shows the colony PCR result of the K12 strain used primers pta-F and pta-R, lane 4 shows the colony PCR result of K12ΔpoxBΔpta used primers poxB-F and poxB-R, and lane 5 shows the colony PCR result of K12ΔpoxBΔpta used primers pta-F and pta-R, with M representing the DL5000 marker (Sangon).



15. Table S4.
Table S4. RNA data quality control results
	
	K3
	K1
	A1
	K2
	A3
	A2
	B1
	B2
	B3

	Total Reads Count(#)
	19538708
	18250934
	23482240
	21525704
	16894674
	22322792
	23421202
	19667848
	19276830

	Total Bases Count(bp)
	2.82E+09
	2.63E+09
	3.45E+09
	3.09E+09
	2.45E+09
	3.25E+09
	3.44E+09
	2.83E+09
	2.79E+09

	Average Read Length(bp)
	144.26
	144.1
	146.71
	143.71
	145.22
	145.81
	146.77
	143.73
	144.76

	Q10 Bases Count(bp)
	2.82E+09
	2.63E+09
	3.44E+09
	3.09E+09
	2.45E+09
	3.25E+09
	3.44E+09
	2.83E+09
	2.79E+09

	Q10 Bases Ratio(%)
	100.00%
	100.00%
	99.99%
	99.99%
	100.00%
	99.99%
	100.00%
	100.00%
	100.00%

	Q20 Bases Count(bp)
	2.8E+09
	2.61E+09
	3.41E+09
	3.07E+09
	2.44E+09
	3.23E+09
	3.41E+09
	2.81E+09
	2.77E+09

	Q20 Bases Ratio(%)
	99.27%
	99.30%
	99.12%
	99.10%
	99.42%
	99.11%
	99.20%
	99.26%
	99.32%

	Q30 Bases Count(bp)
	2.73E+09
	2.55E+09
	3.32E+09
	2.98E+09
	2.4E+09
	3.14E+09
	3.33E+09
	2.74E+09
	2.71E+09

	Q30 Bases Ratio(%)
	97.01%
	97.13%
	96.38%
	96.32%
	97.67%
	96.42%
	96.74%
	96.95%
	97.20%

	N Bases Count(bp)
	115052
	108371
	186483
	163727
	84244
	181177
	159444
	121697
	111376

	N Bases Ratio(%)
	0.00%
	0.00%
	0.01%
	0.01%
	0.00%
	0.01%
	0.00%
	0.00%
	0.00%

	GC Bases Count(bp)
	1.51E+09
	1.42E+09
	1.86E+09
	1.67E+09
	1.29E+09
	1.77E+09
	1.86E+09
	1.52E+09
	1.5E+09

	GC Bases Ratio(%)
	53.66%
	53.90%
	53.94%
	54.05%
	52.48%
	54.46%
	54.15%
	53.77%
	53.71%



16. Fig. S3
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Fig S3 Results of PCA analysis of transcriptomics data

17. Fig. S4
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Fig. S4 Results of PCoA analysis of transcriptomics data
18. Fig. S5.
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Fig. S5 Strain K12ΔpoxB vs strain K12 GO functional enrichment

19. Fig. S6.
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Fig. S6 Strain K12ΔpoxBΔpta vs strain K12 GO functional enrichment

20. Fig. S7.
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Fig. S7 Strain K12ΔpoxBΔpta vs strain K12ΔpoxB GO functional enrichment

21. Fig. S8.


Fig. S8. Strain K12ΔpoxB vs strain K12 KEGG functional enrichment analysis of differentially expressed genes, with the right side indicating the comparison groups’ names


22. Fig. S9.


Fig. S9. Strain K12ΔpoxBΔpta vs strain K12 KEGG functional enrichment analysis of differentially expressed genes, with the right side indicating the comparison groups’ names

23. Fig. S10.


Fig. S10. Strain K12ΔpoxBΔpta vs strain K12ΔpoxB KEGG functional enrichment analysis of differentially expressed genes, with the right side indicating the comparison groups’ names



24. Fig. S11
[image: 图表

描述已自动生成]Fig. S11 RT-qPCR detection graph, with the comparison groups’ names indicated below the graph.


25. Fig. S12.
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Fig. S12 Results of PCA analysis of metabolomics data

26. Fig. S13.
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Fig. S13 Results of PLS-DA analysis of metabolomics data
27. Fig. S14.
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Fig. S14 Results of OPLS-DA analysis of metabolomics data

28. Fig. S15
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Fig. S15 Correlation plot of combined positive and negative ion pattern QC samples

29. Fig. S16
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Fig. S16 Hotelling's T2 test plot for the overall sample of combined positive and negative ion patterns

30. Fig. S17
[image: ]
Fig. S17 Strain K12ΔpoxBΔpta vs strain K12ΔpoxB Significantly different metabolite loop diagrams
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