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COFIOLAWER  Dijversity and importance in the biosphere
- 100 000 species (Mann & Vanormelingen 2013)

- 25% of the total biomass on earth (Werner 1977)
- Colonize all habitats:

lakes, rivers, oceans, soils,

wet walls, caves ...
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Extracellular siliceous skeleton
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Cell organisation

Raphe
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The diatoms (Round Mann & Mann, 1990)
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& BIOLAWEB Life cycle

- Reproduction :

Vegetative reproduction: simple mitosis

Cell reduction < Cross section
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Gomphonema parvulum
(culture strain) Rose & Cox 2014
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& BIOLAWEB Life cycle

- Reproduction: Sexual

reproduction
(Gametes mating)

Sexual reproduction (Round, Crawford, Mann 1990)

‘ a [P

Meiosis @ :
2n chromosomes > n chromosome '

Production of gametes

Auxospore
\, (resting spore)

Mitosis

Vegetative cell Mitosis

Initial cell
largest size
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COBIOLAWEB Cell organisation

Intracellular organelles

Chloroplasts
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TCC879-Pinnularia lundii var. linearis
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Cell organisation

Nucleus :

Several chromosomes (nucleus) have coding genes for ribosomal RNA.
rRNA > ribosome, composed by:

- Large sub-unit (60S) : 28S rRNA, 5,8S rRNA, 5S rRNA

- Small sub-unit (40S) : 18S rRNA

18S marker is widely used in biodiversity studies because:

- Variable sequences flanked by highly conserved regions allowing the
use of universal primers.

- Numerous copies in the genome: present in large quantities
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Cell organisation

Nucleus :

Several chromosomes (nucleus) have coding genes for ribosomal RNA.
rRNA > ribosome, composed by:

- Large sub-unit (60S) : 28S rRNA, 5,8S rRNA, 5S rRNA

- Small sub-unit (40S) : 18S rRNA

18S marker is widely used in biodiversity studies because:

- Variable sequences flanked by highly conserved regions allowing the
use of universal primers.

- Numerous copies in the genome: present in large quantities

o

hich quality rihosamal RNA datahases Pratist Ribosomal Reference database (PR?)

Funded by European Union www.biolaweb.com



& BIOLAWEB Cell organisation

Chloroplasts:

(1) outer membrane; (2) intermembrane space; (3) Inner membrane

(4) stroma; (5) lumen du thylakoide; (6) membrane du thylakoide ;
(7) granum (thylakoides stack(8))

(9) amidon; (10) ribosome;

(11) Chloroplastic DNA ;

(12) Lipidic droplet
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DIAT.BARCODE

Cell organisation

Chloroplasts:

photosynthesis.

Funded by European Union

In the chloroplast genome, an important marker: rbcL
Coding the large sub-unit ( « L ») of RuBisCo (« rbc »), key enzyme of
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& SIOLAWEB Cell organisation

Chloroplasts:

In the chloroplast genome, an important marker: rbcL
Coding the large sub-unit ( « L ») of RuBisCo (« rbc »), key enzyme of
photosynthesis.
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& BIOLAWEB Cell organisation

Mitochondria
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ATF synthase narticle

inter memkrane space
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& BIOLAWEB Cell organisation

Mitochondria:

In the mitochondrial genome, an important marker : Cox1
/ encodes a subunit of Cytochrome c oxidase, which is involved in the respiration
‘ process. It is a key enzyme in aerobic respiration.
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SYSTEMS

BARCODE OF LIFE DATA SYSTEM

FAulvanumy b s

EXPLORE) ~2AT1A

DESIGNED TO SUPFORXT TIHIC GENCRATION & APPLICATION OF DNA CARCTODC DATA

BCLD & 3 Jouci Dasac coa stoiape W smaivss platiarm Sevelaped L the Centrs "o Blodhverniily GAromict 1 Caneca It Corssts of four main Mmoduies & clapintd. s
Sacat ol perial ¢ ropitrs of DN Putatve 2psoci) ond ¢ cawa colection and eraiyasworkboh

| & | | & ) j. | . D )

DAaTA PORTAI EDUCATICN PORTAL BIN DATABASE WCRKBRENCH

Funded by European Union www.biolaweb.com



B5IOLAWEB
32 % 0 VO ®:

D chanic o x [ s deaten osln] x §

€ >Co

@ Uvhbnleroosy et Pl _BNiee Uhee Ui e seaads

SYSTEMS
PUBLIC DATA PORTAL

fokit jo. 2

v eeoad

wrb

don Lxcarcmtder
Ay Mo

eamen and Ly

o
GIU LT Yom ! 2 SeATh DNTES 5
Lol g rocllia v ‘N runuus el o wnapp el oo
Search ©amplat (S€2°Ce 37¢ cave lncaadtive
the mozaLnoes
e delalane. Jung vs o e srdss U sarsomden, Gavmwr Iva i)

* Cellcidae: il redurr 2
= Waneralis Ares

WATIC and gecaract

cturmna ¢

e AvesPore: w et

'Y

Y 10 eXTUOE Neorgs DY

y nach bothterre
* HAWAl CNONGNTE W ST A DO oales, OF mwereos cole
Rond and 5 acoomala by dcirg arisus 3 aicty ¢ 2corzh t2rm
- ty Inctitute <f Ontario” Legidopters Florda il retamal m 1 i the Bodvriity Inetit e o’ Oature
stie B e ellacind N RO Complew 0y ienes ans rer i By comBirie g ra s el reh Farme
tea JrQuawlives.
. 28 Kl v e a3
o NagMiw ymw N s
Lanc in "Urversty <!
[eeud oy

o [TIRe AN (2T 9084rS NIy
Ponde™) wWinuk g ¢ hecleal

Focidajgee]) Otoir contont &

DA TAEASES RESUURLES DLUSANIIA TILN FAEINERS

Ctirg RCLOD

www.biolaweb.com




{YBIOLAWEB

D chaic o 2 recduie Rk dve ol x ¥
€ > C O & whhnteooy i bl Ssec oo a2 & & Va0 ‘ :

tembines: I

Via X Ppp—— -

<

Recordy - Page Barsoti b Page
< < S B W
ACHLOGHIAS: Beniariates (CI00P 335 Resu ts Surimary

SEMUMALIL, Arhaan e BN ITCM T vt )

ALFOFWH TR AN NGT |"EX AN I AAYY

ACHEPEAD 15 Advasnihidium [“BLEXY 208 $5E rad <2}

. AFmiiN s A i

ACMSP004- 15 Achean hiciam ["ERSD 25 B0E rad Y30

2 % s1e 2

AMIGFOSAS - Advsanhighem BRI 2050 L A YO

P e s Doty e & R

. ..
ACFOPUOE-13 - TRIMM TN Nt [:'inl c ummary

TIE4RIERIC vl Y 2N

n

D Taper < pour sechencher _’. .

www.biolaweb.com




{YBIOLAWEB

ASIIALHR 3 « Asanrbymuiingab berisifoee [ 185 374.C00
QTR LR

Fanilies

ASTR0OD. D - Asterionallepss lavisibces

ASTRROOS N . Antericaallspek lonicilicos 15X
QS TSNS L

AT LYY

e Sater .

QTSR

2t ssad scada Mo B . e
ACTRIOOR. Y . Saterisaalispels lavinifcns [1RE-3TL 1968 rael PO

Cacacs “ren -

ASTER0OS. 3 - Asterioneliopshs levisifces (1374 MS 768, el M E

A . ziaale " porAe

>an Union www.biolaweb.com




& 5|OLAWEB
Reminders

1- Diatom biology
2- Taxonomy g
3- Classical diatom biomonitoring
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Algae = polyphyletic group
> endosymbiosis

NUCLETMYCEA

Adl et al. 2019.
Revisions to the
Classification,
Nomenclature, A
and Diversity of e

TA DINOFLAGELLATA
Eukaryotes. JEM
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Diatoms
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& SIOLAWEB  Taxonomy

 Classification: 4 classes
— Coscinodiscophyceae
— Mediophyceae
— Fragilapiophyceae
— Bacillariophyceae
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» Coscinodiscophyceae :

Aulacoseira : filamentous, pores on the mantle, Spines between valve/mantle
Aulacoseira islandica (Leman fev 2010)

 A. alpigena

(Canal Marne a Maixe 30-07-09)

* Aulacoseira

www.biolaweb.com
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COFIOLAWER  Taxonomy

» Coscinodiscophyceae :

 Melosira : filaments, no pores
M. varians (TCC538), lentic rivers, shore of calme lake

www.biolaweb.com



* Mediophyceae

» Cyclotella : single cell or in chains, planktonic

Cyclotella comensis

Cyclotella meneghiniana TCC358

Cyclotella lemanensis Cyclotella costei

| ‘ Funded by European Union www.biolaweb.com



& SIOLAWEB  Taxonomy

* Fragilariophyceae : r rragiariaceae

No raphe in this family
Fragilaria/Ulnaria : presence of a pseudo-raphe
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* Fragilariophyceae : F Fragilariaceae

Diatoma: strong transversal costae

Funded by European Union www.biolaweb.com



COFIOLAWER  Taxonomy

° Bacillariophyceae: F. Achnanthaceae, Achnanthidiaceae

Raphe present only on one valve (Monoraphids)

Achnanthidiven minulissimum Achnanihidinm calenalum

www.biolaweb.com
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Taxonomy tj

. Bacﬂlanophyceae Biraphids, raphe on the 2 valves

» Heteropolar valves:

* Isopolar valves:
— Curved raphe
— Sigmoid raphe
— Stralght raphe

Raphé avec 2 crochet au centre : Neidium

Cotes lisses : Pinnularia

» Aire centrale en stauros : Stauroneis
Stries irréguliéres, trés fines : Brachysira
Navicula sensu stricto
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COFIOLAWER  Taxonomy

—

. Bacillariophyceae . Biraphidées, raphé sur les 2 valves

» Heteropolar valves:

* |sopolar valves:

— Curved raphe

— Sigmoid raphe

— Stralght raphe
Raphé avec 2 crochet au centre : Neidium
Cotes lisses : Pinnularia
Aire centrale en stauros : Stauroneis
Stries irréguliéres, trés fines : Brachysira
Navicula sensu stricto

— Canal raphe
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3IOLAWEB Usual methodology for diatom biomonitoring

Standardised methodology: microscopy

~

Sample treatment\

Mineralisation
Slide preparation

Species inventory

Microscopy Quality assessment
-2 T Biotic index
w Y,

> Determination of species
> Counting 400 frustules

Y Ouvrages
7. d’identif.
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CyeioLawes  Principle of a biotic index
Based on the formula of Zelinka & Marvan (1961): ecological profiles are weighted by the

abundance of the species in the sample

- S

b .
' “Eunotia interme'a"ia)

Species X 90%
presence
probability [——\Stenoecy degree

Weighted average
—— Index = ) Aj.vi.sj

Nitzs maa"’" E A j RY; j

Nutrient level X 8% l Aj : Species j abundance in the sample,

sj : stenoecy degree (weight)
vj : indicator value

Indicator value
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cyrioLawes  Which biotic index is used in France?
IBD: Indice Biologique Diatomée

Index developped in the framework of the WFD, first publication in 2000, and also standardised in 2000 (Afnor 2000).
New versions in 2009 and 2019.

Ita iz = valdabion set
2

<62

MAP OF SAMPLING SITES




ceiolawes How IBD is used to assess river ecological status?

River status is based on — Ecooglal sttus of |ers in 2009
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COBIOLAWEB

3 quality parameters

\

Hydro-morphological quality

Physico-chemical quality

€ )

Diatoms
Macroinvertebrates
Fish

iological quality

\I\/Iacrophytes /j

Ecological status of rivers in 2019
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3 quality parameters

Ecological status of rivers in 2009

Etat ecologiqus des massss deau - cours d'sau =n 2009
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COBIOLAWEB

No biomonitoring tools in 2009 in
Mayotte

We made a first proof of concept of
diatom DNA metabarcoding for
biomonitoring rivers in 2012 on 4
samples (Mainland France and tropical rivers)
The french office in charge of
biomonitoring asked us in 2013 to
test alternative biomonitoring
methods, including DNA
metabarcoding in Mayotte
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Ecological status of rivers in 2009
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JIOLAWEB  Obijective: replace microscope determination and counting
with DNA metabarcoding

~

Species inventory

. 9 Quality assessment
icrQsco

wilggssory

DNA ex{av‘on

PC

' _ ijation
\Samplin / Seq - /

Biotic index

J

Species
determination
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Questions?
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