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Growth of the psychrophilic strain CCCryo 050-99 psychrophilic = cryophilic

of Chlamydomonas klinobasis
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Sanguina nivaloides
Syn. Chlamydomonas nivalis p.p.

Sanguina aurantia
(no life cultures/not for sale!)
for a revision of Red Snow:

Prochazkova et al. (2019) -
FEMS Microbiol. Ecol. 95(6)



Makarovbreen (northwest Spitsbergen)
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Chloromonas spp.
Microglena spp.
Chlamydomonas spp.
Raphidonema spp.
Ancylonema spp.



Makarovbreen (northwest Spitshe
6 Aug 2013 s

L i o

CCCryo 050-99 Chlamydomonas klinobasis

true,
psychrophilic
snow algae
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Raphidonema sempervirens
and other Raphidonema spp.

| for a revision of Raphidonema see:

i Yakimovich et al. (2021): - J. Phycol.

¥ 57(5

):1419-1432

Alkefjellet
(Eastern-Spitsbergen), 9 Aug 2013

< psychrophilic and
psychrotrophic >
permafrost algae

CCCryo 101-99
cf. Sphaerocystis sp.
(revision in process)
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CCCryo - Culture Collection of Cryophilic Algae (fd. 1999)

CCCryo primarily is a live biobank

currently we hold:
524 strains from 177 species in 101 genera

algae, cyanobacteria, fungi, mosses and eubacteria

with a clear focus in cryophilic algae
> CCCryo is unique in its extend and diversity

at 2 °C (or 15/ RT /32 °C) in fridges with glass doors
and cool rooms

strains are transferred every 1-12 months
approx. 110 strains need to be transferred every month
Staff: 1 scientist and 72 technical assistant

Authentic/type strains

slide 9

we do hold authentic strains from types of taxonomic
publications

we do not hold patent strains
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= online-catalogue at hitps://cccryo.fraunhofer.de

= we are member of the WFCC as WDCM 940
= we are member of ECCO

= strains are available to the scientific
community, industry, schools, art projects etc.

Leotiomycetes (Fungi)
Bryopsida (Mosses)
Klebsormidiophyceae
Dinophyceae
Euglenozoa
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. Chrysophyceae
Number of strains waithopliyeese
in different Eustigmatophyceae
taxonomic Bacillariophyceae

Zygnematophyceae
Ulvophyceae
Trebouxiophyceae
Chlorophyceae
Bangiophyceae
Glaucophyceae
Cyanophyceae
Eubacteria

classes/groups

524 strains
in 177 species
from 101 genera
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https://cccryo.fraunhofer.de/

They are special ... so what are they good for? schematic

4 Chlamydomonas reinhardtii (mesophilic)

| 3 Pleurastrum sp. (macrochloris rubrioleum) (Cryotrophic)
2 Raphidonema sempervirens (psychrophilic)

1 Chlamydomonas klinobasis (psychrophilic)
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‘ carotenoids, antioxidants, fatty acids/PUFA,

" nutrient- & light stress photolyases, photoreceptors
= low temperatures (cold stress fattv acids/PUFA
_ ( )- cold-induced — y acie
- osmotic stress metabolites cold-active enzymes
“ ice-structuring proteins
- desiccation stress mmm) induction of cold-active/salt stress genes
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Dana
Wenzel
(techn. assistant)

Snow algae topics in our workgroup

a

Mass production
for cosmetics &
PBR development

Taxonomy
Phylogeny

Pigments

Felix Jorde
(engineer)

Antioxidants
EPS

Expeditions a"
CCCryo -
A

industrials
Carena Teufelhart
(1/2 techn. assistant) om

servation basics Adaptation ..to Snow Algae in Space

CCCr.ya Strategies Biotechnological Research (Coop. DLR:
online Applications very specic BIOMEX)

currently in focus Ice Structuring
Proteins

Proteome Transcript (N Transcriptome,. Fﬂ?‘ﬁ
Studies Studies Genome Sequencing L%

& Datamining & other stress g o 1
Cold-active related proteins J§ .

Enzymes L =_73

G -

A A

b,

r
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Industrial use of CCCryo strains

We develop PBR-systems to
produce

= pure algal biomass

= in vertical glass tube
photobioreactors using the airlift
principle (multiLoop)

= in variable modules of 10-60 litres

for high-price products aiming for

» antioxidants » cosmetics

» pigments » human health products
» PUFA » pharmaceuticals

» special enzymes » food/feed industry

. —
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Standards at CCCryo: Quality & risk management

Maintaining quality Backups
= Contaminations = approx. 20 % of strains are held as duplicates

= tests for bacteria and fungi

= on enriched basal media (+ beef extract, yeast
extract, glucose, proteose peptone)
> each strain at min. every 2 years
+ light microscopy when in doubt

= continously every month (binocular)
> contaminated strains will be purified (no antibiotics!)

= about 2/3 of our strains are axenic
= |dentifications

= morphological taxonomy

= light / fluorescent microscopy

= 18S-/ITS-/rbcL-phylogeny
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at other algal biobanks or vice versa
(CCALA, SAG, ASIB, ASW, CCAP, SVCK, UTEX
or individual research collections)

approx. 80 % of the strains are cryopreserved
at <-150 °C in liquid nitrogen (not all have been
tested for survival! — and not all will have
survived!)

— we do not rely on this

a partial backup is also cryopreserved at the
Fraunhofer IBMT in Sulzbach
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The CCC ryo database All data about strains from sampling to sales are organised
in a relational FileMaker database in 24 tables:
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int | strain inf i = lifk-outs to the NCBI / Cryopreservation
AI g ae B ase a n d Oth e r Culture Infos | Ti Sl I tic Information | Cryopreservation | Strain Purification
oo i) | i £ = | (b
= . Cryovitality
= i it p === biobank : 29 % survi i
“ Fraunhofer Culture Collection of Cryophilic Algae ccc e |IODAaNKsS 2005 lab book VI, page B4f: 29 % survival (FDA/PI) when preserved in 5 % MethOH
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. : fo.
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" y e — / CPA_Final_Conc equence a a ngli:/f?Name
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: ;::Book_keference Culture Infos | Taxonomy * Literature | Genetic Information | Cryopreservation | Strain Purification
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S 2] o et o e 3 ) StdDev
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Curotsg S sxcosertn | e Qs Seversie 0 O < g . . 8 . bout Raphidonema nivale aLn2lager CCCryo & TCTGGTTCAT A
AR Locaion Gods |CW0050 | —l [oCCCryo_Stamm_Nr TCATTACTGGTGC AACATCTAACGC TACCCTATCTCG
Barton Peninsuia 5. 1 ekt
Bearbeiter 18S rRNA gene >050-99_18s_TBeer
Literature Genes Proteins TCCAT TCTTGTGTTT
i 1 | Bemerkungen 13.04.2012
oy imonop ot sido_ | " CCCryo_Stamm_Nr * AR
m::: coastine of Barton Peninsula Bokshes D Gone g Conserved Domeing ] | Datensatz_geandert
T T T T 7 e P e, soih e ot i, | t { g
= T e 1 MesH o GEO Datasets o Identical Protein Groups (@) Datensatz_neu
Watabote ase vt Remarc aarnce e i e - e Datum_196 °C
e e i o | o Snownigs Obsers.. = Linkout for furtherinformation Tx0n0myBrowser@NCI
i e s i 50 2 T Sonize 2011 | PubMed o HomoloGene [ Protein Family Models o rIDNu.. \( oLocation_Code — V — Smaars 1
et o s o e | St s cra @  rose © s 5 Taxon_Nr .
G 6y Tt 1 i e 55 Zrrm ————— M t b I t >7500 d t t
Gt o i Siyararc 110 Szt | cc
e e i R 1 ‘ Rl Feld_Extension e apnoll es ata sets
Sspareic o St sverei.. Altitude_lower_Level
Bl e = Soian o1t doticuionitiod + | Alllilude_upper_LeveI
Pt Siparate g Soian 2017 | 8
Fesrr reinb ity Metabolites | Spsclal Properties | Growth * Production Rates [ Strain Dispatch |
oo e e Distance_Type 2Klon_Bibliothek_80C =i Metabolite Mass Unit Remarks  Refere
‘ ‘ Nagoya_ABS_PIC_required | \ I [ stadium CCCrvo_Stamm_Nr MTA vorhanden | Field_Observation_Co. [/ - - . e noe
nolifecultyre | | | | 2eEum Ers:e::fzawm ; C13:0/ Tridecanoic acid / Tridecylic acid 0,66 ugmgC-1 N+ ML+ Schulze 2011
rstell_Name
. . g . Sequence . . . 130/ Tridecanoic acid / Tridecylc acid 0,00 ugmgC-1  N-HL+ Schulze 2011
- S Accessi
QU al |ty CO ntrol / Pu rifi cation Pulication 8 e pal | S Of th IS | nfo rn |at| on C140) Teradecanoic add Myrsic aod 287ugmC NeM+  Schuize 2011
| | C14:0/ Tetradecancic acid / Myristic acid 3,44 ygmgC-1  N-HL+ Schulze 2011
Culture Infos | * L | Strain Purification I Genetic o | ITs2 y | Cryopreservation [| | C a n b e a C C e S S e d at . C14:1(9) / (92)-Tetradecenoic acid, n-5 / Myristoleic acid /- 0,00 ugmgC-1 N+ ML+ Schulze 2011
- C14:1(9)  (82)- Tetradecenoic acid, n-5 / Myristoleic acid /- 0,00 ugmgC-1  N-HL+ Schulze 2011
SK b (m] yes ini Clyes Dringli if ‘ 0 = NIE reinigen C15:0/ Pentadecanoic acid / Pentadecycic acid 1,05 ygmgC-1 N+ ML+ Schulze 2011
Zom 1 = sehr dringend (Verlust f h f d C15:0/ Pentadecanolc acid / Pentadecycic acid 1,21ugmgC-1  N-HL+ Schulze 2011
BacTost Reinigungsprotokoll gr::i'i‘di)gung el da | e ccc ryo . ra u n O e r- e C15:1 | Pentadecenoic acid/ -/ - 0,00 ugmgC-1  N+ML+ Schulze 2011
acles Stamm leidet i C15:1/ Pentadecenoic acid /- / - 0,00 ygmgC-1  N-HL+ Schulze 2011
: - mm_Nr InVitroTest
04.05.2020 TL: ax 3 = sollte mal gereinigt ce Gmp';e’ amm_Nr InVitraTest_extended = e e
28.03.2018 TL: ax werden) keine unmittelbare torennum.... KosmetWirkung1 KategorieKosmetikbr ACCCryo_online_T.
15.03.2016 CT: ax Dringlichkeit free KosmetWirkung2 LfdNe B
: e s ; KosmetWirk MedizinischeRelevanz Content: St D t h & t
01.12.2013 CT: ax 4 = war in Reinigung und ist | [Aroeffentic... S MeintBiologischerMe... THe ra | n |S alc | n ou
06.03.2012 CT: ax jetzt sauber (nach Baktest + KosmetWirkung5 meK:ogeR .
il thodeReferenz | U Gmeeweehwees -0 7 Mmmee
01.03.2010 DW: na mikroskop. Kontrolle) LaBu e .
Reterenzi poLeR o cnir Metabolites | Special Properties [ Growth * Production Rates [ Strain Dispatch |
Reinigen_aktuell []yes - Le;ﬁ;z‘ljlgp Cust. pany Contact Person Materialtyp raus rein ®
axenic e 0012 Living Material (on agar or liquid) 08.11.10
es 0028 _,-' Living Material (on agar or liquid) 03.09.12
y 0040 -" .-_, Living Material (on agar or liquid) 28.10.13
0044 Living Material (on agar or liquid) 17.02.14
0048 A R A A A Living Material (on agar or liquid) 01.12.14
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Use of CCCryo strains

Scientific use

= strains are sold to universities and public or
private R&D institutions

= no restrictions exist for scientific use

= Material Transfer Agreement (MTA) has to be
signed (no commercial use!)

may or l may not lead to

Commercial use

= financial compensation is agreed upon in
separate contracts and individually

= Fraunhofer is a non-profit organisation

= Fraunhofer's task is to develop products for
Small-/Medium sized Enterprises (SME) in
Germany (or other countries)
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4th Snow Algae Meeting

3-4th November 2022
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