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1. Bacterial strains, plasmids, and growth conditions 

The bacterial strains and plasmids used in this study are listed in Table S5. B. anthracis strain A16R is a vaccine strain obtained by UV irradiation of wild-type B. anthracis A16. All strains were grown in Luria-Bertani (LB) medium with shaking (220 rpm) at 37°C. Agar was added at 15 g/L to produce solid medium. E. coli strains DH5α and BL21(DE3) were used as hosts for molecular cloning and protein expression, respectively. E. coli JM110 (dam−/dcm−) was used to generate unmethylated plasmid DNA with which to transform B. anthracis cells. E. coli and B. anthracis strains containing pKSV7 were cultured at 30°C. When curing the plasmids from B. anthracis, bacteria were cultured at 37°C. The concentrations of the antibiotics used for bacterial selection on LB agar plates were as follows: ampicillin, 50 μg/mL; kanamycin, 50 μg/mL for E. coli, and spectinomycin, 300 μg/mL; erythromycin and chloramphenicol, 5 μg/mL for B. anthracis. 
.2. Strain construction. 

The BA_3317 gene deletion mutant (ΔBA_3317) used in this study was constructed as described previously 1[]
, with all primers used for its construction listed in Table S6. The mutant was constructed by homologous recombination with two plasmids pKMUSD and pSS4332. The characterization and source of the two plasmids was descripted in the Table S5 in supplemented materials. To construct the ΔBA_3317 complementation strain, a fragment containing the BA_3317 promoter (located 500 bp upstream of the gene) and the complete BA_3317 ORF was PCR amplified from B. anthracis A16R genomic DNA using the HBA_3317-F/HBA_3317-R primer pair and the product was inserted into the HindIII and BamHI sites of the pBE2 shuttle vector, producing plasmid pBE2-BA_3317. The fragment was amplified and purified using Cobuddy DNA Polymerase and a DNA Clean-up Kit (CoWin Biosciences, Beijing, China), respectively. Restriction enzymes and T4 DNA ligase (Thermol, Shanghai, China) were used as per the manufacturer’s instructions. pBE2-BA_3317 was demethylated by transformation into E. coli JM110 and then introduced into B anthracis A16RΔBA_3317::Spc by electroporation (500 Ω, 25 μF, 0.6 kV) 2[]
, generating the A16RHΔBA_3317 complemented strain. 

To determine the localization of the BA_3317 protein in B. anthracis, a GFP-fusion protein was generated. A fragment containing the BA_3317 promoter and ORF (minus the stop codon) was PCR amplified from B. anthracis A16R genomic DNA using the FBA_3317-F/FBA_3317-R primer set. The PCR-amplified fragment was digested and inserted into pBE2-GFP, as shown in Fig. S3A. The resulting pBE2-BA_3317-gfp plasmid was then transformed into electrocompetent A16R cells as described above. 
Table S5. Bacterial strains and plasmids used in this study

	Plasmids or strains
	Relevant genotype and characteristics
	Source

	plasmid
	
	

	pKMBKI
	Derive from pKSV7 by inserting pclpB-bgaB, I-SceI, and Kanr fragments
	This lab1[]


	pMD-18T

	Ampr in E. coli, with single 3’-T overhangs
	This lab

	pSS4332 


	expressing endonuclease I-SceI, Kanr in B. anthracis and Ampr in E. coli, is relatively unstable in B. anthracis allowing rapid loss by segregation after removal of selection.
	This lab

	pSET4s
	Shuttle vector, Spcr both in E. coli and B. anthracis
	

	pKMUSD 


	The production of “Golden Gate”1[]
 cloning with the upstream part of the target gene, the spectinomycin resistance cassette, and the downstream part of the target gene inserting into the vector pKMBKI
	This work

	pBE2
	shuttle vector, Kanr in B. anthracis and Ampr in E. coli
	This lab

	pBE2-BA_3317
	pBE2 carrying BA_3317,BA_3317 complementation plasmid, Ampr in E. coli,Kanr in B. anthracis
	This work

	pBE2-BA_3317-His
	pBE2 carrying BA_3317 fusion with His tag, Ampr in E. coli,Kanr in B. anthracis
	This work

	pBE2-BA_3317-GFP
	pBE2 carrying BA_3317 fusion with GFP tag, Ampr in E. coli,Kanr in B. anthracis
	This work

	pBE2-Amy-plcR-papR
	pBE2 carrying plcR-papR fusion with Amy promoter, Ampr in E. coli,Kanr in B. anthracis
	This work

	pHT304-18Z
	Promoterless lacZ vector, Eryr, Ampr, 9.7 kb
	This lab

	pHT-PBA_3317-lacZ
	pHT304-18Z carrying PBA_3317, Ampr in E. coli,Eryr in B. anthracis
	This work

	pHT-PspoIIE-lacZ
	pHT304-18Z carrying PspoIIE, Ampr in E. coli,Eryr in B. anthracis
	This work

	pET-28a
	Expression vector, Ampr
	This lab

	pGEX-4t-1
	Expression vector, Ampr
	This lab

	pET-30a
	Expression vector, Kanr
	This lab

	E.coli strain
	
	

	DH5α
	F-,ϕ80d/lacZΔM15, Δ(lacZYA-argF)U169, deoR, recA1, endA1, hsdR17(rk-,mk+),phoA,supE44λ-, thi-1, gyrA96,relA1
	This lab

	SCS110
	rpsL (Str R) thr leu thi-1 lacY galK galT ara tonA tsx dam dcm supE44 Δ(lac-proAB) /F′[traD36 proABlacIq lacZΔM15]
	This lab

	BL21-pETspoVG
	BL21(DE3) containing pETspoVG plasmid
	This work

	BL21-pETspoIIID
	BL21(DE3) containing pETspoIIID plasmid
	This work

	BL21-pGEXgerE
	BL21(DE3) containing pGEXgerE plasmid
	This work

	B. anthracis strain
	
	

	A16R
	Vaccine strain; pXO1+, pXO2-
	This lab

	A16RΔBA_3317::Spc
	A16R BA_3317 mutant 
	This work

	A16RΔspoVG::Spc
	A16R spoVG mutant
	This work

	A16RΔgerE::Spc
	A16R gerE mutant
	This work

	A16RΔspoIIID::Spc
	A16R spoIIID mutant
	This work

	A16RHΔBA_3317
	A16RΔBA_3317 genetic complementation strain containing pBE2-BA_3317 plasmid; Kanr 
	This work

	A16R(BA_3317-GFP)
	A16R strain containing pBE2-BA_3317-GFP plasmid; Kanr 
	This work

	A16R(PBA_3317-lacZ)
	A16R strain containing plasmid pHT-PBA_3317-lacZ, Eryr in B. anthracis
	This work

	A16RΔspoVG(PBA_3317-lacZ)
	ΔspoVG mutant strain containing plasmid pHT-PBA_3317-lacZ, Eryr in B. anthracis
	This work

	A16RΔgerE(PBA_3317-lacZ)
	ΔgerE mutant strain containing plasmid pHT-PBA_3317-lacZ, Eryr in B. anthracis
	This work

	A16RΔspoIIID(PBA_3317-lacZ)
	ΔspoIIID mutant strain containing plasmid pHT-PBA_3317-lacZ, Eryr in B. anthracis
	This work

	A16R(PspoIIE-lacZ)
	A16R strain containing plasmid pHT- PspoIIE-lacZ, Eryr in B. anthracis
	This work

	A16RΔBA_3317 (PspoIIE-lacZ)
	ΔBA_3317 strain containing plasmid pHT- PspoIIE-lacZ, Eryr in B. anthracis
	This work

	A16R(plcR-papR)
	A16R strain containing plasmid pBE2-Amy-plcR-papR, Kanr in B. anthracis
	This work

	A16RΔBA_3317 (plcR-papR)
	ΔBA_3317 strain containing plasmid pBE2-Amy-plcR-papR, Kanr in B. anthracis
	This work
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Table S6. Oligonucleotides used in this study.

	Primer 
	Sequence (5’–3’)

	BA_3317us_F
	ATCACCATATCGTTCAGCTT

	BA_3317us_R
	TTAGTCCACTCTCAACTCCT

	BA_3317sd_F
	CATTATGGATTCGTCAGAGGA

	BA_3317sd_R
	CGTAGTAATTGGAGATGGTAGA

	BA_3317in_F
	AATAGTTGTCGCTGTTATCG

	BA_3317in_R
	ACCCTAGTTGGAGTTTGAAA

	spoVGus_F
	TCAGGTTCTTCTAAGCGAAT

	spoVGus_R
	TGTCAATGGTTCAGATACGA

	spoVGsd_F
	TGGAGAATGGTTACAAGAGC

	spoVGsd_R
	AGCCGATACAATATGACCTTC

	spoVGin_F
	GAAGTGACTGACGTAAGATTAC

	spoVGin_R
	ACCTCTTCTAACTCGCCTAA

	gerEus_F
	TTACTGCTACTGCTTCTCAA

	gerEus_R
	TGTCAATGGTTCAGATACGA

	gerEsd_F
	CATTATGGATTCGTCAGAGG

	gerEsd_R
	ACAAACAGCGGCTACAAT

	gerEin_F
	ACCTTTACTCACAAAGAGAG

	gerEin_R
	GTGAACGTCCTTTAACCC

	BA_3317PlacZ_F

BA_3317PlacZ_R
	GACCATGATTACGCCAAGCTTGTTGTAGGCTTTCCATACTC

ATCAATTCAAGCTGGGGATCCTTGTTGTGTCAAGATTCTCAG

	BA_3317full-fusion _F 

BA_3317full-fusion_R  
	GACACTATAGAATACAAGCTTGTTGTAGGCTTTCCATACTC

AGAGGATCCTCTAGAGTCGACATTTTCATTTGATGTATTTATTG

	QgatB_Yqey_F

QgatB_Yqey_R
	CGGCATAACAGCAGTCATCA

AGCTGGTCGTGAAGACCTTG


	QsigF_F 

QsigF_R 
	TGGATGAAGGAGCACGACTC

TTTGGAAGGGCTCCAACGAT

	QspoIIM_F
	TCCATCCATGCTGGCTTACT

	QspoIIM_R
	TGCTATTGCAGGCGAAATGTT

	QspoIIP_F

QspoIIP_R

QspoIIE_F

QspoIIE-R
	ACCGGGTTTCGGTAAGTACG

TTTGGAGCCTGTCCACCTTC

CTGCAAGCGTTTCGTGATTT
TCACACTCTCCGTGTTCATTAG

	PspoIIE-F: 
	GACCATGATTACGCCAAGCTTtcagctggctagagcgta

	PspoIIE-R: 
	ATCAATTCAAGCTGGGGATCCcttcattcgcaacttact


