Electron microscopy of picoplankton

Methods 

TEM – transmission electron microscopy

Whole-mounts
- put drop of natural sample or culture 

on grids coated with formvar 

and carbon

- sentrifugation of natural sample 

- rinse in distilled water and dry

a. stained preparations ;heavy metals eg. uranyle acetate

b.  shadow-cast preparations; e.g.  Au/Pd or Cr

Thin-sections
Fixation; 

GA in seawater, growth-medium or buffer

Rinse; 

medium or buffer (cacodylat) pH ~ 7.8

Postfixation; 

OsO4 in buffer

Rinse; 

in buffer

(En block staining with uranyle acetate in H2O)

Dehydration; 

alcohol series concluded with propylenoxyde

Embedding; 

in resin (Epon)

Polymerisation; 

ca 48 h. at 56 C 

Cutting the block into thin-sections with a diamond knife on an ultra microtome

Staining of sections; with (uranyle acetate and) lead citrat

SEM - scanning electron microscopy

Preparation of ”naked” organisms

Fixation; GA, iodine, OsO4 in seawater, growth-medium, buffer (cacodylat)

Rinsing; growth-medium, buffer

(Postfixation OsO4 followed by rinsing in buffer)

Dehydration in alcohol series and mounting of sample on Poly-L-lysin coated glass

Critical point drying (alcohol substituted with CO2)

Stub with sample sputter coated with Au/Pd

Diatoms are acid-rinsed (according to a special protocol) to remove organic material, mounted on stub and sputter coated

Identification

SEM – scanning electron microscopy 

cell coverings;

·  frustules (diatomes) 

· periplast (cryptomonads) 

· lorica (e.g. chrysophyceaensns)

· scales (e.g. chrysophyceaens, prymnesiophyceaens, 

prasinophyceaens)

number and type of flagella

TEM - stained and shadow-cast whole-mounts

cell coverings

-   frustules (Bacillariophyceae)

· lorica (Chrysophyceae)

· scales (Chrysophyceae, Prymnesiophyceae, 

Prasinophyceae)

flagellar hairs

· tripartite (heterokont algae)

-    cryptophyceaen hairs
· hair scales (prasinophyceae)

flagellar scales

· cryptophyceae

· chrysophyceae 

TEM – thin sections

no organelles;

- cyanophytes; single tylakoids with phycobillisomes attached

- prochlorophytes; appressed tylakoids (without phycobillisomes)

organelles;

· chloroplasts;  arrangement of thylakoids, type of pyrenoids and eyespots (if present), number of envelope membranes (outer chloroplast membrane continious with nucleuar envelope), type of polysaccaride storage product.

· flagellar apparatus; presence and architecture of  microtubular and fibrillar roots.

· flagella; types

· cell coverings 

Experience from Prosope grids
whole-mounts fixed with OsO4?, some of them shadowed with Au/Pd.

-few cells on the grids

-few flagellates

-little round cells without scales dominating

-identification of organisms and groups/classes almost impossible.

-M. pusilla, Chrysochromulina simplex, cf Bolidomonas

-Thin-section could have helped us identify;

-eukaryotes to group/class 

-cyanophytes

-prochlorophytes

