TABLE S1

Plasmids used in this study

Plasmid | Source, reference, or description of construction

pET-21b | Novagen

pET-42b | Novagen

pXJ58 (1)
spollGA was amplified by PCR using genomic DNA of B. subtilis PY79 (2)
as template and primers 1IGA-FN and IIGA-RB. gfp was amplified by PCR

plD2 using pXJ58 as template and primers gfp-FB and gfp-RX. Ndel-BamHI-
digested spollGA fragment and BamHI-Xhol-digested gfp fragment were
cloned into Ndel-Xhol-digested pET-21b.
spolIR and sige were amplified by PCR using genomic DNA of B. subtilis
PY79 (2) as template and primers IIR-FN and IIR-RF2B, and sigE-FrbsB

plD15 and sige-RX, respectively. Ndel-BamHI-digested spollR fragment and
BamHI-Xhol-digested rbs-sige fragment were cloned into Ndel-Xhol-
digested pET-42b.
spollGA and gfp were amplified by PCR using pID2 as template and primers

pID16 IIGA-FN and IIGA-RE, and gfp-FE and His-RB, respectively. Ndel-EcoRI-
digested spollGA and EcoRI-BamHI-digested gfp were cloned into Ndel-
BamHI-digested pID15.
spolIR was amplified by PCR using pID15 as template and primers IIR-FN

plD17 and IIR-RX. Ndel-Xhol-digested spollR fragment was cloned into Ndel-
Xhol-digested pET-21b.

plD44 pID15 was subjected to site-directed mutagenesis using primers sig(M171)-
F and sigg(M171)-R.
spollGA-gfp was amplified by PCR using plD2 as template and primers

0ID48 IIGA-FN and gfp-RF2X. Ndel-BamHI-digested and gel-extracted spollGA
fragment and BamHI-Xhol-digested and gel-extracted gfp-F2 fragment were
cloned into Ndel-Xhol-digested pET-21b.

pID49 pID15 was subjected to site-directed mutagenesis using primers
BamHItoSTOP-F and BamHItoSTOP-R.

pID50 pID49 was subjected to site-directed mutagenesis using primers sigg(M171)-
F and sigg(M171)-R.

pID53 to

2:1286 plD48 was subjected to site-directed mutagenesis using primers indicated in

0ID89 1o Table S2.

pID107
rbs-spollGA-gfp was amplified by PCR using pID2 as template and primers

plD87 IIGA-FrbsX and gfp-RX. Xhol-digested rbs-spollGA-gfp was cloned into
Xhol-digested plD48.

0ID88 spolIR-F2 fragment from Ndel-BamHI-digested pID15 was gel extracted and

cloned into Ndel-BamHI-digested pET-42b.




TABLE S2

Primers used in this study

Primer Sequence®

IHGA-FN 5'-ggaattccatatgaaaatctatttagatgtcatttgg-3'

IIGA-RB 5'-cgcggatcctgaaacgtgtttgacagectt-3'

gfp-FB 5'-cgcggatccagtaaaggagaagaacttttcac-3'

gfp-RX 5'-ccgctcgagtttgtatagttcatccatgeca-3'

IIR-FN 5'-ggaattccatatgaaaaaaacagtaatcatttgtatata-3'

lIR-RF2B 5'ggatccctacttgtcatcgtcatcecttgtaatccttgtcatcgtcatecttgtaatcggaaaaa
aggtcggaaatcca-3'

SigE-FrbsB 5'-ggatccaagaagggatatagatatgaaaaaactgaaattacggttgac-3'

SigE-RX 5'-ccgctcgagcaccattttgttgaactcttttc-3'

IIGA-RE 5'-ccggaattctgaaacgtgtttgacagcctt-3'

gfp-FE 5'-gaattcagtaaaggagaagaacttttcac-3'

His-RB 5'-cgcggatcctagcagcecggatctcagtg-3'

IIR-RX 5'-ccgctcgagggaaaaaaggtcggaaatcca-3'

Sige(M171)-F 5'-tataagctgctgattaaacttgggcetg-3'

sigge(M171)-R 5'-cagcccaagtttaatcagcagcttata-3'

gfp-RF2X 5'ctcgagctacttgtcatcgtcatccttgtaatccttgtcatcgtcatecttgtaatctttgtatag

ttcatccatgcca-3'

BamHItoSTOP-F

5'-gatgacaagtaggtagccaagaagggat-3'

BamHItoSTOP-R

5'-atcccttcttggetacctacttgteate-3'

IHHGA-FrbsX

5'-ctcgagagaagggatatagatatgaaaatctatttagatgtcatttgg-3'

[IGA(D183A)-F

5'-aggcctgattgcttccggtaacc-3' (pID53)°

[IGA(D183A)-R

5'-ggttaccggaagcaatcaggcct-3'

[IGA(D183E)-F

5'-aggcctgattgagtccggtaacc-3' (plD54)

[IGA(D183E)-R

5'-ggttaccggactcaatcaggcct-3'

[IGA(S184A)-F

5'-ggcctgattgatgccggtaaccagcetg-3' (pID55)

[IGA(S184A)-R

5'-cagctggttaccggcatcaatcaggec-3'

[IGA(S184C)-F

5'-ggcctgattgattgcggtaaccagetg-3' (plD56)

[IGA(S184C)-R

5'-cagctggttaccgcaatcaatcaggec-3'

[IGA(S184T)-F

5'-ggcctgattgataccggtaaccagcetg-3' (pID57)

[IGA(S184T)-R

5'-cagctggttaccggtatcaatcaggec-3'

[IGA(G185A)-F

5'-ctgattgattccgctaaccagctgtac-3' (pID58)




[IGA(G185A)-R

5'-gtacagctggttagcggaatcaatcag-3'

IIGA(D6A)-F 5'-aaaatctatttagctgtcatttggcetg-3' (pID59)
IIGA(D6A)-R 5'-cagccaaatgacagctaaatagatttt-3'
IIGA(D6E)-F 5'-aaaatctatttagaggtcatttggctg-3' (pID60)
IIGA(D6E)-R 5'-cagccaaatgacctctaaatagatttt-3'

IGA(H177A)-F

5'-agccaaacacttgctgtcagaggec-3' (pID61)

IGA(H177A)-R

5'-ggcctctgacagcaagtgtttggct-3'

IGA(H261A)-F

5'-gttaaaccggatgccgtaacgattat-3' (plD62)

[IGA(H261A)-R

5'-ataatcgttacggcatccggtttaac-3'

[IGA(H261S)-F

5'-gttaaaccggattccgtaacgattat-3' (plD63)

[IGA(H261S)-R

5'-ataatcgttacggaatccggtttaac-3'

[IGA(H296A)-F

5'-gacgcgattattgctccgaaaatge-3' (plD64)

[IGA(H296A)-R

5'-gcattttcggagcaataatcgegte-3'

[IGA(H296S)-F

5'-gacgcgattatttctccgaaaatge-3' (pID65)

[IGA(H296S)-R

5'-gcattttcggagaaataatcgegte-3'

[IGA(H307A)-F

5'-caaggctgtcaaagccgtttcaggatcc-3' (plD66)

[IGA(H307A)-R

5'-ggatcctgaaacggctttgacagecttg-3'

[IGA(S286A)-F

5'-acaacaaagctggcggcagatggagag-3' (pID67)

[IGA(S286A)-R

5'-ctctccatctgecgcecagctttgttgt-3'

[IGA(D190A)-F

5'-aaccagctgtacgctcctcttacaaaa-3' (plD68)

[IGA(D190A)-R

5'-ttttgtaagaggagcgtacagctggtt-3'

[IGA(D190E)-F

5'-aaccagctgtacgagcctcttacaaaa-3' (pID69)

[IGA(D190E)-R

5'-ttttgtaagaggctcgtacagctggtt-3'

[IGA(D230A)-F

5'-atcgaacagctcgctgattcctttcge-3' (pID70)

[IGA(D230A)-R

5'-gcgaaaggaatcagcgagctgttcgat-3'

[IGA(D230E)-F

5'-atcgaacagctcgaggattcctttcge-3' (pID71)

[IGA(D230E)-R

5'-gcgaaaggaatcctcgagetgttcgat-3'

[IGA(D230P)-F

5'-atcgaacagctccctgattcctttcge-3' (pID72)

[IGA(D230P)-R

5'-gcgaaaggaatcagggagctgttcgat-3'

[IGA(D260A)-F

5'-tgcgttaaaccggctcacgtaacgatt-3' (pID73)

[IGA(D260A)-R

5'-aatcgttacgtgagccggtttaacgca-3'

[IGA(D260E)-F

5'-tgcgttaaaccggagcacgtaacgatt-3' (pID74)

[IGA(D260E)-R

5'-aatcgttacgtgctccggtttaacgca-3'

IGA(R164A)-F

5'-atatgaggaagcagtcagcgtgc-3' (pID75)

[IGA(R164A)-R

5'-gcacgctgactgcttcctcatat-3'

[IGA(R1641)-F

5'-atatgaggaaatagtcagcgtge-3' (pID76)

[IGA(R1641)-R

5'-gcacgctgactatttcctcatat-3'

[IGA(R164K)-F

5'-atatgaggaaaaagtcagcgtgc-3' (pID77)

IGA(R164K)-R

5'-gcacgctgactttttcctcatat-3'

[IGA(V165A)-F

5'-tgaggaacgagccagcegtgcagg-3' (pID78)

[IGA(V165A)-R

5'-cctgcacgcetggctegttectca-3'

[IGA(V165P)-F

5'-tgaggaacgacccagcgtgcagg-3' (pID79)

[IGA(V165P)-R

5'-cctgcacgcetgggtegttectca-3'

[IGA(G180A)-F

5'-tcatgtcagagccctgattgatt-3' (pID80)

[IGA(G180A)-R

5'-aatcaatcagggctctgacatga-3'




IGA(L181A)-F

5'-tgtcagaggcgcgattgattccg-3' (pID81)

[IGA(L181A)-R

5'-cggaatcaatcgcgcctctgaca-3'

IGA(1182A)-F

5'-cagaggcctggctgattccggta-3' (pID82)

[IGA(1182A)-R

5'-taccggaatcagccaggcctctg-3'

[IGA(D183N))-F

5'-aggcctgattaattccggtaacc-3' (pID83)

[IGA(D183N))-R

5'-ggttaccggaattaatcaggcect-3'

[IGA(G185V)-F

5'-gattgattccgttaaccagctgt-3' (plD84)

IGA(G185V)-R

5'-acagctggttaacggaatcaatc-3'

NGA(H296Q)-F

5'-cgcgattattcaaccgaaaatgce-3' (pID85)

[IGA(H296Q)-R

5'-gcattttcggttgaataatcgeg-3'

[IGA(H296F)-F

5'-cgcgattatttttccgaaaatge-3' (pl1D86)

[IGA(H296F)-R

5'-gcattttcggaaaaataatcgeg-3'

[IGA(G180D)-F

5'-cttcatgtcagagacctgattgattcc-3' (pID90)

[IGA(G180D)-R

5'-ggaatcaatcaggtctctgacatgaag-3'

[IGA(1182D)-F

5'-gtcagaggcctggatgattccggtaac-3' (pID91)

[IGA(1182D)-R

5'-gttaccggaatcatccaggcctctgac-3'

[IGA(Q252E)-F

5'-ggtcagcaaaatgaatttttattatgc-3' (plD92)

[IGA(Q252E)-R

5'-gcataataaaaattcattttgctgacc-3'

[IGA(T282E)-F

5'-atcggtatcagcgaaacaaagctgtcg-3' (plD93)

[IGA(T282E)-R

5'-cgacagctttgtttcgctgataccgat-3'

[IGA(T283A)-F

5'-ggtatcagcacagcaaagctgtcggcea-3' (pID94)

[IGA(T283A)-R

5'-tgccgacagctttgctgtgctgatace-3'

IHGA(I294A)-F 5'-gagtttgacgcggctattcatccgaaa-3' (pID95)
IIGA(1294A)-R 5'-tttcggatgaatagccgcgtcaaactc-3'
IHHGA(1295A)-F 5'-tttgacgcgattgctcatccgaaaatg-3' (pID96)
IIGA(I295A)-R 5'-cattttcggatgagcaatcgcgtcaaa-3'

[IGA(H296E)-F

5'-gacgcgattattgaaccgaaaatgctt-3' (pID97)

[IGA(H296E)-R

5'-aagcattttcggttcaataatcgegtc-3'

[IGA(H296G)-F

5'-gacgcgattattggtccgaaaatgctt-3' (plD98)

[IGA(H296G)-R

5'-aagcattttcggaccaataatcgcgtc-3'

IGA(H2961)-F

5'-gacgcgattattattccgaaaatgctt-3' (pID99)

IGA(H2961)-R

5'-aagcattttcggaataataatcgegtc-3'

[IGA(K298A)-F

5'-attattcatccggcaatgctttcggge-3' (p1D100)

[IGA(K298A)-R

5'-gcccgaaagcattgecggatgaataat-3'

[GA(K298N)-F

5'-attattcatccgaatatgctttcggge-3' (pID101)

[IGA(K298N)-R

5'-gcccgaaagcatattcggatgaataat-3'

IIGA(AC-8)-F 5'-gaaaatgctttcgggatccagtaaag-3' (pID102)
IIGA(AC-8)-R 5'-ctttactggatcccgaaagcattttc-3'

IHGA(H296G . '
K298N)-F 5'-gacgcgattattggtccgaatatgctttcggge-3' (pID107)
IHGA(H296G , :
K298N)-R 5'-gcccgaaagcatattcggaccaataatcgegtc-3

Bold type indicates a mutated sequence. Single underlining indicates a restriction
endonuclease recognition site. Double underlining indicates a ribosome binding site.




Italics indicate a FLAG coding sequence.

PFor primer pairs used for site-directed mutagenesis of pID48, the substitution in
SpollGA is indicated in parentheses in the name of the forward (F) and reverse (R)
primers, and the name of the mutant plasmid is listed after the forward primer.



TABLE S3

Protease inhibitors tested for inhibition of pro-o= processing in E. coli

Inhibitor (Source)

Type(s) of protease inhibited

Concentration tested

Complete Mini EDTA-free
(Roche)

Serine and cysteine proteases

One tablet per 10 ml

Phenylmethylsulfonyl Serine proteases 500 uM
fluoride (Boehringer

Mannheim

Pefabloc (Roche) Serine proteases 500 uM
Pepstatin A (Roche) Aspartic proteases 10 uM
Acetyl pepstatin (Sigma) Aspartic proteases 10 uM
[-secretase inhibitor 1V [B-secretase (aspartic protease) 20 uM
(Calbiochem)

Boc-FyFAF-OMe® y-secretase (aspartic protease) 5uM
Boc-FyFFA-OMe y-Secretase (aspartic protease) 5uM
Boc-FyFFL-OMe y-secretase (aspartic protease) 5uM
Boc-FyFLF-OMe y-secretase (aspartic protease) 5uM
Boc-FyFVF-OMe y-Secretase (aspartic protease) 5uM
Saquinavir” HIV protease (aspartic protease) 100 uM
Nelfinavir HIV protease (aspartic protease) 100 uM
Indinavir HIV protease (aspartic protease) 100 uM
Amprenavir HIV protease (aspartic protease) 100 uM
Atazanavir HIV protease (aspartic protease) 100 uM
PfPM2 cci HIV protease (aspartic protease) 100 uM
PfPM4 cci HIV protease (aspartic protease) 100 uM
PmPM4 cci HIV protease (aspartic protease) 100 uM
PvVPM4 cci HIV protease (aspartic protease) 100 uM
PfPM4 ssi HIV protease (aspartic protease) 100 uM

®Peptidomimetic transition state analogs differing at P,- and Ps- were a gift from M. Wolfe.

HIV protease inhibitors were a gift from B. Dunn.

References:

1. Jiang, X., Rubio, A., Chiba, S., and Pogliano, K. (2005) Mol. Microbiol. 58, 102-115
2. Youngman, P., Perkins, J. B., and Losick, R. (1984) Plasmid 12, 1-9




SUPPLEMENTAL FIGURE LEGENDS

Supplemental Fig. 1. Time-dependent processing of pro-c=. Western blot analysis of pro-
o5(M171)-H6/c"-H6 using antibodies against o=. E. coli bearing pID50 and plD48 were shaken
at 120 rpm and collected at the indicated times after IPTG induction. Ten min after IPTG
induction, chloramphenicol (34 mg/ml in ethanol) was added to a final concentration of 200
ug/ml (lanes 5-8) to block protein synthesis or, as a control, the same volume of ethanol was
added (lanes 1-4).

Supplemental Fig. 2. Similarity of B. subtilis SpollGA to aspartic proteases as detected by the
HHpred algorithm. Residues S147 to P196 of SpolIGA and short regions of known or predicted
aspartic proteases (with sources indicated in parentheses) are shown with sequences matching the
DS/TG sequence in bold.

Supplemental Fig. 3. Alignment of SpollGA orthologs. The predicted C-terminal intracellular
domain of B. subtilis SpollGA was aligned with similar sequences (detected by BLAST analysis)
(1) from the indicated bacteria using ClustalW (2). Numbers refer to residues in B. subtilis
SpollGA. Stars, colons, and periods indicate identical, conserved, and semi-conserved residues.

REFERENCES

1. Altschul, S. F., Gish, W., Miller, W., Myers, E. W., and Lipman, D. J. (1990) J. Mol. Biol.
215, 403-410
2. Thompson, J. D., Higgins, D. G., and Gibson, T. J. (1994) Nucleic Acids Res. 22, 4673-4680



Supplemental Fig. 1
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Supplemental Fig. 2
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Supplemental Fig. 3
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Syntrophomonas wolfei
Oceanobacillus iheyensis
Carboxydothermus hydrogenoform
Thermoanaerobacter tengcongensis
Symbiobacterium thermophilum
Desulfitobacterium hafniense
Clostridium difficile

Bacillus subtilis

Bacillus amyloliquefaciens
Bacillus licheniformis
Bacillus anthracis

Bacillus cereus

Bacillus thuringiensis
Bacillus mycoides

Bacillus megaterium

Bacillus halodurans
Geobacillus thermodenitrifican
Geobacillus kaustophilus
Bacillus clausii

Clostridium tetani

Clostridium perfringens
Moorella thermoacetica
Desulfotomaculum reducens
Alkaliphilus metalliredigens
Clostridium thermocellum
Pelotomaculum thermopropionicum
Syntrophomonas wolfei
Oceanobacillus iheyensis
Carboxydothermus hydrogenoform
Thermoanaerobacter tengcongensis
Symbiobacterium thermophilum
Desulfitobacterium hafniense
Clostridium difficile
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