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The loss of photosynthesis has occurred multiple times in eukaryotic lineages and the remaining nonphotosynthetic plastids take essential roles other than photosynthesis such as fatty acid, isoprenoid,
and amino acid biosyntheses. The unicellular algal genus Cryptomonas (Cryptophyta) contains both
photosynthetic and non-photosynthetic members, the latter having lost the photsynthetic ability on at
least three separate occasions. In order to elucidate the evolutionary process underlying the loss of
photosynthesis in Cryptomonas, we sequenced the plastid genomes of two non-photosynthetic strains,
Cryptomonas sp. CCAC1634B and SAG977-2f, and compared them to the previously sequenced
plastid genome of the non-photosynthetic C. paramecium CCAP977/2a. Also, the plastid genome of
photosynthetic Cryptomonas curvata CCAP979/52 was sequenced as reference. The genome sizes of
non-photosynthetic plastids are 106,661 bp, 80,503 bp and 77,717 bp in SAG977-2f, CCAC1634B
and CCAP977/2a, respectively. Although the most of photosynthesis related genes such as psa and
psb gene families were disappeared from the non-photosynthetic plastid genomes, a few pseudogenes
retained in SAG977-2f. While the gene order of the photosynthetic plastids is roughly common
among Cryptophyte genera, the genome rearrangements are seen in the smaller genomes of the nonphotosynthetic

plastid

genomes

more

frequently.

Intriguingly,

the

light-independent

protochlorophyllide reductase comprising of chlB, L and N retain in SAG977-2f, CCAC1634B
despite the loss of photosynthesis. On the other hand, while CCAP977/2a maintain rubisco related
genes including rbcL, rbcS and cbbX, the other two non-photosynthetic strains lost the rubisco
proteins. In addition, we present the draft nuclear genome sequences of two non-photosynthetic
Cryptomonas strains, CCAC 1634B and CCAP977/2a. We discuss the evolutionally mechanisms of
loss of photosynthesis and the divergence of non-photosynthetic plastids in Cryptomonas.
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