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Supplemental Figure 1. Correlation of microarray expression values and published evidence. A 

bibliographical search was performed for published data on some of the genes present in our microarray with the 

purpose of correlating the expression values with experimental evidence. Gene name and gene identifiers are 

displayed on the left, while references in which such genes are mentioned are displayed on the right. In many 

cases several genes were evaluated in the same study. In the absence of tissue evidence (not studied or not 

shown), no symbol is displayed.“+” means experimental evidence of presence, “<” indicates low GUS or GFP 

signal was detected by the authors, “-“ no signal was detected, “**”  indicates a defective phenotype was 

observed in corresponding tissues after gene K.O., and “(ec)” means detection in egg cell. Red represents high 

expression while yellow represents low expression values.
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Supplemental Figure 2. Threshold determination for presence/absence detection calls. qRT-PCR 

experiments were conducted using excess cDNA synthetized for microarray hybridization from all 

Physcomitrella tissues. After a preliminary analysis we expected the detection threshold to be between 

the relative expression values of 150 to 260 as reported in the microarray data. Three genes per tissue 

with a relative expression values corresponding to 150, 200 and 260 were tested. From these, only the 

ones with a relative expression of 260 were always detected (amplified) by qRT-PCR.  
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Supplemental Figure 3. Phylogenetic analysis of TCP genes. Phylogenetic tree constructed 

using maximum likelihood statistical method from aligned amino-acid sequences of TCP genes from 

Arabidopsis thaliana (At), Physcomitrella patens (Pp) and Zea mays (Zm). Bootstrap support values 

are shown at the nodes of the tree. 



4 
 

 

 

 

 

 

 

Supplemental Figure 4. PpPINA and PpPINB expression patterns as reported by the Physcomitrella eFP 

browser. A search was performed in the Physcomitrella eFP browser using the gene identifiers for PpPINA 

(Pp1s10_17V6.1) and PpPINB (Pp1s18_186V6.1). (a) Pictograph of P. patens tissues showing the expression 

profile of PpPINA in color code (red represents high expression while yellow represents low expression values). (b) 

Charts generated by the eFP browser showing PpPINA absolute (left) and relative (right) expression values for 

each tissue. (c) Pictograph of P. patens tissues showing the expression profile of PpPINB in color code. (d) Charts 

generated by the eFP browser showing PpPINB absolute (left) and relative (right) expression values for each 

tissue.
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Supplemental Figure 5. Phylogenetic analysis of MIKC* genes. Phylogenetic tree constructed 

using maximum likelihood statistical method from aligned amino-acid sequences of MIKC* 

transcription factors from Arabidopsis thaliana (AGL) and Physcomitrella patens (Pp). Bootstrap 

support values are shown at the nodes of the tree. 
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Supplemental Figure 6. Developmental characterization of gametangia. Induction of gametangia was 

conducted by exposing 3-4 week old gametophores to colder, short day conditions (17ºC, 8h light and 

50% humidity). Observations were conducted almost every day after cold induction. (a) The 

developmental stages of archegonia from day 12 to 15 after cold induction are shown. At day 15 fully 

developed archegonia are observed. In many of them the channel leading to the egg cell appears open. 

(b) Antheridia development was followed in the same way. In this case, the most dramatic changes, 

besides growth, includes the change from green to yellow and the formation of a transparent “cap” at the 

anterior part of the organ. This cap brakes and the antherozoids are released. Sperm cell release events 

occur from day 14 and continue until day 17; however, it is during day 15 when we observed highest 

number of events. Both antheridia and archegonia can form organ clusters at different developmental 

stages. Reported dates represent the moment in which the depicted developmental stage was first seen.  
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Supplemental Figure 7. Induction and isolation of caulonemal filaments and rhizoids. Caulonema 

was induced by exposing 4-5 day old protonema to dark conditions in KNOPS medium containing glucose 

and covered with cellophane (25ºC and 50% humidity) for 5 days. (a) Caulonemal filaments at the moment 

of isolation for RNA extraction (asterisks) 5 days after induction. At this stage they can be clearly 

distinguished and separated from the chloronemal filaments at the base (arrowhead). Scale bar = 300μM. 

(b) Representative gametophore with rhizoids at the moment of rhizoid dissection. Rhizoids were cut well 

below the base of the gametophores to avoid tissue contamination. Scale bar = 1.25 mm. (c) magnification 

of dissected caulonema showing the oblique cell plates (arrowheads) and clear tip region (asterisk) 

characteristic of caulonema. Scale bar = 50μM. 
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Supplemental Figure 8. Analysis of several reported housekeeping genes to determine 

consistency in gene expression across different samples. (a) Comparison among reported 

housekeeping genes Glyceraldehyde 3-phosphate dehydrogenase (GAPDH), alpha-tubulin (a-tubulin) 

and Rubisco chloroplast encoded subunit (RbcS.2) shows a more stable profile for alpha-tubulin. (b) 

Expression of the housekeeping gene alpha-tubulin was tested showing low variation among sample 

replicates and tissue samples.  
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Supplemental Figure 9. Characterization of Pptcp5 knockout plants. (a) Schematic representation of the 

construct used for PpTCP5 homologous recombination. The localization of the primers used for the cloning 

and characterization of the knockout Pptcp5 lines are represented. (b) Genotyping of potentially positive 

Pptcp5 knockout colonies after three rounds of G418 selection using primers oAT05 and oAT06. Lines 

3,5,8,22 and 27 show a disruption of the WT locus. (c) Corroboration of the insertion points in the genome 

was performed by PCR using the indicated primers. The amplification for both 5’ (oAT07 + oAT08) and 3’ 

(oAT09 + oAT10) insertion points are shown for the five stable knockout lines identified. (d) Expression of 

TCP class II and class I (PpTCPI) genes in mutant lines Pptcp5(3) and Pptcp5(27) measured by RT-PCR. 
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