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Diversity and distribution of haptophytes revealed by environmental 
sequencing and metabarcoding – a review
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Abstract:  Microalgae of the division Haptophyta are a major component of the marine nanoplankton and present in all seas. They are 
important primary producers and grazers of picoplankton in the ocean, and their metabolic products can have an impact on global climate. 

-
bution of haptophytes revealed by Sanger sequencing of clone libraries (environmental sequencing) and by high-throughput sequencing of 

database for future taxonomic assignment of environmental sequences and metabarcoding reads.
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Introduction

Haptophytes are mostly single-celled nanophytoplankton 

are one of the major groups of primary producers in the 

and prasinophytes. They have also been found to be impor-
tant grazers on picoplankton in the open ocean (e.g. Frias-

 
 

such  as  members  of  the  genera Emiliania, Gephyrocapsa, 
Phaeocystis, Chrysochromulina and Prymnesium, form 
extensive  blooms  that  may  affect  the  global  carbon  bal-

ecological and economical impact (Jordan & Chamberlain 

-
tion often requires electron microscopy and a high degree 
of taxonomic expertise. This is especially true for non-

observe under the optical and scanning electron microscopes. 

and abundances at the species level remains fragmentary. 
The effect of environmental factors and climate change on 

populations of this important phytoplankton group is also to 
-

ods, such as environmental sequencing and metabarcoding 

-

the metabarcoding approach, the clone library construction 
is omitted and sequencing of amplicons is performed by 
high-throughput sequencing (HTS, also called next genera -

-

environmental samples.

-
tion in order to avoid the dominance by bigger organisms 

 

sequences do not have a close similarity to cultured species 
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Morphology and taxonomy of Haptophyta
Molecular markers for phylogeny and 
diversity
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Haptolina hirta Chrysochromulina alifera Phaeocystis pouchetii Coccolithus pelagicusFig. 1.
Pavlova gyrans

Reference sequences

Haptophyte 18S rRNA gene database
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Fig. 2.
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Table 1.

Diversity revealed by environmental clone 
libraries
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Diversity revealed by metabarcoding

Table 2B. not
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Diversity and distribution within established 
clades

Class Pavlovophyceae

Class Prymnesiophyceae
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Subclass Calcihaptophycidae
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Major clades without cultured and described 
species

Diversity of putative novel haptophyte classes, 
Clades HAP1 to HAP5

Distribution patterns revealed by 
environmental sequencing
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Conclusions and perspectives

References
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