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1. Supplementary Methods 
 

DNA hybridization and data processing 
 
Genomic DNA isolated from M. aeruginosa PCC7806 and ΔmcyB was hybridized to the 
custom arrays to check for possible changes in hybridization efficiency between the two. The 
data obtained from these hybridizations were normalized after background subtraction by 
applying a Loess normalization. Afterwards the two arrays were scale normalized to account 
for differences between arrays (1). A-values per probe were compared to each other to check 
for differences in hybridization efficiencies. 
 
 
Northern hybridization and RNAse Protection Assays (RPA) 
  
Northern Analysis. 1µg of RNA from each sample was separated on a 1.3% formaldehyde 
gel and blotted onto a charged nylon membrane (Hybond-N+, Amersham Biosciences, Little 
Chalfont, UK) using  standard procedures (2). Blots were probed with a radioactively labeled 
16S rRNA-fragment as described in Kaebernick et al., 2000 (Hexalabel DNA Labeling Kit, 
Fermentas, St. Leon-Rot, Germany) (3).  
RPA. Oligonucleotides mcyFRPA-fw (5´GGTTACCGCCGAATTTCTTA3`) and mcyFRPA-
rv (5`TGGAGTTCTTGGTCCGCTAT3´) were used to amplify 300 bp of the mcyF gene 
using the Qiataq polymerase according to the standard protocol (Qiagen, Hilden, Germany). 
Subsequently, these PCR fragments were ligated into the pGEM-T vector in antisense 
direction of the SP6 promotor (Promega, Madison, WI, U.S.A.). After linearization of the 
vector using the enzyme NcoI (Fermentas, Vilnius, Latvia), the RNA probe was prepared 
using the Maxiscript Kit (Ambion, Austin, Texas, U.S.A.) according to the manufacturers 
instructions. The RPAs with 10µg total RNA of each sample were carried out following the 
protocol of the manufacturer (Boehringer, Ingelheim, Germany). The digestion products were 
separated in 5% PAA gels containing 7M urea in Tris-borate-EDTA. Dried gels were 
analysed via the Molecular Phosphor Imager FX System (Bio-Rad, Hercules, CA, U.S.A.) for 
at least one night. The signal strength was measured via Quantity One (Bio-Rad, Hercules, 
CA, U.S.A.) and correlated to the signal strength of the probe. Thereby, it was possible to 
compare signals of different gels. Finally each signal was correlated to its internal standard 
16S rRNA. 



2. Supplementary Tables 
 

 

Tab.	  S1	   
Assignment	  of	  functional	  categories	  of	  genes	  acquired	  from	  Kazusa	  Genome	  resources,	  
http://genome.microbedb.jp/cyanobase/	  and	  corresponding	  	  COGs 



 
 
 
 
 
 
 
 
 
 
 
 
  

 
 

  

Tab.	  S2 
Primer	  details	  in	  qPCR 



3. Supplementary Figures 
 
 

 
	  
Fig. S1  
Scale normalized A-values for wild-type and ΔmcyB DNA hybridizations.	  	  
Genomic DNA hybridizations from the wild-type and mutant were performed. Genomic DNA 
from each strain was hybridized to red and green per array. A-values from these Red and 
Green channels were generated. After scale normalization the A-value of each probe of the 
wild-type was plotted against the mutant. 
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Fig. S2  
Clustering (center) and multidimensional scaling analysis (bottom) for wildtype 
and mutant replicates using log2-transformed (left) and row and column wise scaled 
log2 (right) transcript levels. Boxplots for overall expression levels on top. The 
clustering algorithm used was complete linkage based on the Euclidian distance 
matrix. The latter was used as input for the multidimensional scaling analysis as well. 
Sample annotations, e.g. “WT_co_1” comprise genotype (WT), treatment type (co) 
and numeration of the microarray (1). 



 
Fig. S3  
Heatmap showing expression levels of differentially expressed genes from the 
metabolic categories 5 (central intermediary metabolism), 8 (photosynthesis), and the 
array-wide top20 differentially expressed genes. Column-wise, replicates (numbers) 
are displayed representing PCC 7806 wildtype (WT) and ΔmcyB mutant (MT) 
samples with (mc) or without (co) microcystin-LR treatment. Categories 15-18 were 
omitted from the heatmap. Expression levels are given as median log2-values as 
indicated in the color code bar on top. The clustering was calculated using Euclidian 
distances. Sample annotations, e.g. “WT_co_1” comprise genotype (WT), treatment 
type (co) and numeration of the microarray (1).	  



	  
	  
	  
Fig.	  S4	  	  
Transcription	  of	  the	  mcyF	  and	  the	  mcyH	  gene	  under	  different	  light	  conditions	  with	  
and	  without	  microcystin	  addition.	  
	  A preculture of PCC7806 was adapted to low light conditions (16 µmol photons m-2s-1) and 
subsequently irradiated with low light, high light (68 µmol photons m-2s-1), dark, red light or 
blue light for two hours, respectively either with or without addition of 10 µg/L microcystin. 
HL1: 30 min irradiation, HL2, 2h irradiation. Similar results were obtained with 100 µg/L 
microcystin.  
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