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A conserved mechanism for post-transcriptional gene silencing?
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Abstract

Proteins with homology to RNA-directed RNA polymerases function in post-transcriptional gene
silencing: in quelling in the fungus Neurospora crassa, RNAi in the nematode Caenorhabditis elegans, and
co-suppression in the mustard plant Arabidopsis thaliana. These findings are consistent with a conserved
mechanism operating in these diverse species. 
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Arabidopsis RdRP-related genes
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The RdRP protein family
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Figure 1
Schematic alignment of tomato RdRP with proteins known to be involved in PTGS in fungus (QDE-1), nematodes (EGO-1),
and plants (SGS2/SDE1). The region that is conserved among all four proteins is shaded. The total number of amino acids in
each protein is listed to the right; amino acid positions delimiting the conserved regions are indicated. Within the shaded
region, the percentage of RdRP amino-acid sequence identical to each related gene sequence is as follows: QDE-1, 17%;
EGO-1, 25%; SDS2/SDE1, 41%. Sequence blocks of higher identity are scattered within the shaded region. Substantial
sequence similarity between RdRP and SGS2/SDE1 is present in the non-shaded region as well; QDE-1 is relatively divergent
from the other three proteins.

Tomato RdRP

EGO-1

QDE-1

491 1304
1632

1114
357 1089

1402
1353502

SGS2/SDE1 1196
411 1171

Table 1

Conserved proteins involved in PTGS

Protein family N. crassa C. elegans A. thaliana

RdRP QDE-1 EGO-1 SGS2/SDE1

Piwi/Sting QDE-2 RDE-1 ?

WRN protein QDE-3 MUT-7 ?

Gene names in full: EGO, enhancer of glp-1; MUT, mutator; QDE, quelling
defective; RDE, RNAi defective; RdRP, RNA-directed RNA polymerase;
SDE, silencing defective; SGS, suppressor of gene silencing; WRN,
Werner’s syndrome.
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