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INTRODUCTION

Solanaceae Botanical family:

• economically important family of flowering plants

• includes several important agricultural crops, medicinal plants, 
spices, ornamentals

• several members contain potent alkaloids - some highly toxic

• Solanum - the most economically important genus of the family



Petunia Capsicum
Nicotiana tabacum

Physalis
Tomato (Lycopersicum esculentum)

Potato (S. tuberosum) 
Photos - Wikipedia repository



The plant RNases T2 are classified in three main classes:
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DIVERSE FUNCTIONS



PLANT REPRODUCTIVE 
SYSTEM

http://linoit.com/users/death_and_decay/canvases/Plant%20Scrapbook%20

http://linoit.com/users/death_and_decay/canvases/Plant%20Scrapbook%20
http://linoit.com/users/death_and_decay/canvases/Plant%20Scrapbook%20


CLONALITY  x SELF-
INCOMPATIBILITY 
SYSTEM

• Clonality - 
decrease genetic 
variability

• However, it can be 
advantageous in 
some habitats

Plant Signaling & 
Behavior 2:4, 265-266; 
July/August 2007.



SELF-INCOMPATIBILITY 
SYSTEM



Frontiers in plant science 6:41. 2015.
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Solanum S-
RNases
1.eight dist inct monophyletic 
groups

2. the most complete phylogenetic 
analysis of Solanum S-RNases up to 
date

3. self-incompatible species must 
maintain S-RNase variability to 
preserve the SI function

4. HV regions are more conserved in 
sequences of the same cluster

Brisolara et al. (2015) Mol. Genet Genomics



Positive Selection

Several amino acid residues submitted to positive selection

PAML. Ziheng Yang



✦main changes related to 
regions submitted to 

positive selection

✦ different clades showed 
differences in the charges 

distribution
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Clade 2
Subclade 2 Clade 3

Clade 2
Subclade 2

Clade 2
Subclade 3

S-like RNase
extracellular phosphate-starvation-
induced ribonuclease from tomato 

(Lycopersicum esculentum)

S-RNase
self-incompatibity system 
in ornamental tobacco 

(Nicotiana alata)

S-like RNase
wound-inducible in tobacco (N. 

glutinosa) leaves

S-like RNase
induced upon TMV 

(tobacco mosaic virus, 
single-stranded RNA)-
infection in tobacco (N. 

glutionosa)

HVa
(47-63)

HVb
(72-82)



Clade 3 Clade 2
Subclade 3

S-RNase
self-incompatibity system in ornamental 

tobacco (Nicotiana alata)

S-like RNase
induced upon TMV (tobacco mosaic virus, single-
stranded RNA)-infection in tobacco (N. glutionosa)

HVb

HVa

B1, B2 substrate binding sites
the base recognition non-specific is mainly 

dependent of the hydrophobic pocket residues
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• hypervariable regions submitted to selective pressures 
leading to increase in the amino acids variability

• hypervariable regions - responsible for allelic identity; 
interaction with SLF complex

• S-RNase: rigid regions near the active site, B1 and B2 
substrate binding sites - role in the RNA degradation

• S-like RNases: flexible sites in the protein surface - possibly 
important to some PPI

CONCLUSIONS



PERSPECTIVES

• to investigate the evolutionary history of the SLF complex

• to study the Nicotiana alata thioredoxin (Trx) that interacts 
with S-RNase (may inhibit or stabilize it) - evolutionary and 
structural history.

• NaTrx interacts in vitro with S-RNase and co-localizes with it 
in the extracellular matrix of the stylar transmitting tissue 
(BMC Plant Biol 14:147, 2014)



• energy minimization: LBFGS algorithm
• NVT,  NPT - 0.5 ns
• MD 119 ns in NPT ensemble
• Barostat: Parrinello-Rahman pressure-coupling scheme, 1 bar
• Thermostat: V-rescale, 298.15K
• all protein bonds and water molecules were contrained using LINCS 

and SETTLE algorithms
• long-range eletrostatic interactions: SPME
• time-step 2fs
• Coulomb and van der Waals interactions were computed within 

spherical cutoff radii of 1.25nm

MOLECULAR DYNAMICS
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