
1) Vectors BBa# 
B. subt. 

res.1 

Insertion 
locus 

Description 
Cloning 
status 

Works? 

pSBBs1C K823023 Cm amyE empty 

pSBBs4S K823022 Spec thrC empty 

pSBBs2E  K823027 MLS lacA empty in progress not tested 

pSBBs1C-lacZ K823021 Cm amyE lacZ reporter 

pSBBs3C-luxABCDE K823025 Cm sacA luxABCDE reporter 

pSBBs4S-Pxyl  K823024 Spec thrC xylose-promoter refuses trafo 

pSBBs0K-Pspac K823026 Kan replicative IPTG-promoter unexpected 

Sporovector K823054 Spec thrC for Sporobeads not tested 

    BacillusBioBrickBox 

2) Promoters 

Anderson 
PlepA 

Pveg 

PliaG 

PliaI (inducible) 

Organism B. subtilis E. coli 

Type Gram+ rod Gram- rod 

Motility + + 

Transformation Natural Artificial 

Vectors 
Integrative & 
replicative 

replicative 

Sporulation + - 

Differentiation + - 

Safety GRAS GRAS 

Bacillus subtilis and Beadzillus 

Plasmid integration  via 
homologous recombination: 

BacillusBioBrickBox: open 
B. subtilis to iGEM 

 

Sporobeads: use spores 
for protein display 

Genome 

Exogenous DNA 

Fig. 1: Luminescence measurements of promoters cloned into reporter-vector 
pSBBs3C-luxABCDE in B. subtilis 

Inverter 

Vecerek B. et al., 2007  

Sporobeads    

Fig. 2: Selection of different GFP-Sporobead strains 
compared to wild type spores.  For further results 
see data on our website: 

1  all vectors contain Amp resistence for selection in E. coli 

GerminationSTOP 

Strain 
name 

Genes Disrupted 
Germinable 

spores   
<1 in: 

B29 cwlD, sleB мΦрȄмлэ 
B30 gerD, sleB N/A 
B32 cwlD, cwlJ мΦтȄмлэ 
B40 cwlD, cwlJ, sleB тΦуȄмлэ 
B41 cwlD, gerD, sleB рΦнȄмлэ 
B42 cwlD, cwlJ, gerD  оΦлȄмлэ 
B43 cwlJ, gerD, sleB пΦтȄмлэ 
B46 cwlD, cwlJ, gerD, sleB оΦоȄмлэ 
B47 cwlD, cwlJ, gerD, sleB рΦоȄмлэ 

Tab. 2: Germination gene disruptions. 

2) Suicideswitch 

Julia Bartels, Tamara Cikovic, Franziska Dürr, 
Jennifer Emenegger, Simon Kelterborn, 

Korinna Kraft, Jara Radeck 

Ludwig-Maximilians-University Munich 

constitutive 

�Ywhat protein do you want to display? 

   3) Reporters: 
mKate2 
Luc 
GFP 
LacZ 

   4) Affinity tags: 
cMyc 
Strep 
3x Flag 
HA 
10x His 

Endospores with fusion proteins on crust 

Platform for individual protein display 

Successfully developed and evaluated with GFP 

12 different strains tested 

 

Sporovector 

Easy creation of fusion proteins for Sporobeads 

Fuse your gene of interest directly to cgeA 

Expression with PcotYZ , our strongest promoter 

 

1) Knockouts 

Essential germination genes replaced by resistance cassettes  

Single mutants combined to 2x, 3x & 4x mutant strains  

Spore germination reduced to  <1 in 107 for most mutants 

Kills Sporobeads which       
     escaped gene knockouts  

Based on heterologous                  

     �• factor and MazF toxin 

Sporulation �Æ packing of 

     Sporobeads with �• factor  
     �Æ MazF kills cells after germination 

Luminescence measurement 

     reflects MazF expression during 
     sporulation 

 
 

 

Fig. 3: Rates of spore germination. 

Invert output of your promoter of choice 

Small RNA RyhB translationally inhibits uofCGU region by 

     masking the Shine-Dalgarno sequence 

Proof of principle: PBAD upstream of ryhB;   

     uofCGU translationally  coupled to lacZ�r 

Repression of reporter correlates with induction of PBAD 

-̡galactosidase assay 

Applications 

1. Sporofilter 

2. Sporoevolution 

3. Sporodisplay 

For binding, degradation 
or conversion 


