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Haematococcus pluvialis

(Chlorophyceae, Volvocales)

Espécie de alto interesse para a biotecnologia

Produz astaxantina - Pigmento Vermelho com
potente propriedade antioxidante.

» Tem uma fase do ciclo de vida com cululas
flageladas.

» Problema! Observamos a cultura e muitas

células nao nadavam e possuiam
caracteristicas diferentes das que estavamos a

espera.

»Cultura contaminada!




|ldentificacao taxonomica

» Foi-vos pedido que nos
ajudassem a identificar
qual seria o organismo
com que iriam
trabalhar.




Em busca do contaminante
de H. pluvialis

» Para o encontrarmos foi preciso:

» Isolar o contaminante e isolar o Haematococcus J

» Esperar que as culturas se desenvolvam /
» Recolher biomassa num Eppendorf (




Em busca do contaminante de
H. pluvialis

» Como as células sao muito pequenas para conseguirmos
identificar por morfologia, fomos procurar na biologia
molecular.

» Taxonomia moderna inclui a ajuda de analises

moleculares.
» Nuclear ribosomal RNA genes: Ribosomal RNA gene complex
. / gl .
» Intergenic spacer (IGS) Eis sS4 ITS-2 -
SS

» Small subunit (SSU)

» Internal transcribed spacer 1 (ITS1
» 5.85 rRNA subunit (5.85)

» Internal transcribed spacer 2 (ITS2)

» Large subunit (LSU)




Research Solutions D N A Ki t eXt raCti O n

Cell ‘lysis Filter

Breaking cells open
Isolation and purification of nucleic acid
Recovering nucleic acids

Quantifying the amount of nucleic acid

« Existem varios Kits e formas de extracao




PCR

» Polymerase chain reaction/Reacao de Polimerizacao em Cadeia

» Um processo ciclico e rapido que termina com varias copias de u
parte especifica do ADN.
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PCR

DNA molde
BioMix (nucledtidos, —
Tampao de reacao,
DNA polimerase termoestavel,
Magnésio)
Primers (direto e reverso)
Agua ultrapura
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Termociclador

O TERMOCICLADOR
variar ciclicamente
temperatura e
tempos de reagcdo d
acordo com os tré
passos da PCR



Que sets de primers usar?

» Extraimos o ADN e para amplificar...

» Que pares de primers usar?

» Verificar quais as regioes mais apropriadas
» Procurar em artigos cientificos

» Se existem sequéncies nas bases de dados

Regiao amplificada

ITS1-5.85-1TS2 ITSTF/ITS1R
SSU SSU1F/SSU1R




Gel Electroforese

M A B.C.T. ABCT
Regidao amplificada
M = Marcador molecular 1Kb
ITS1-5.85-ITS2 ITS1F/ITS1R
A. = Haematococcus isolado SSuU SSU1F/SSU1R
B. = Contaminante isolado
C. = Controlo da vossa experiéncia
T. = Tratamento da vossa experiéncia




Temos resultados, e agora o
que fazer?

» Purificar as amostras de PCR

SINB

Your easy genetics laboratory

» Enviar para sequenciar:

OUR SERVICES
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TESTING




Resultados da sequénciacao

* Cromatogramas:
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GATTTCCCAGGTGAAGAAATCCCATTTGTTTICTGGATCGGCCTTACTTGCACTACGAGCCGTAGAAGGTGGTTCAAAGCAGCCGGGCGAAGATAGCTGGGTCGATAAA
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BioEdit

% Biokdit Sequence Alignment Editor = O X I

File Edit Sequence Alignment View Accessory Application RNA World Wide Web  Options  Window Help
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Analise Bioinformatica

| Divergence ar
-

rammsteinhgirl My NCBI Sign Out

Home  RecentResults  Saved Strategies  Help

Comparacao de

Anci Basic Local Alighment Search Tool
sequéncias com banco g \SLAST verson 1.121s mow svallable
d d d BLAST finds regions of similarity between biological sequences. The program IgBLAST facilitates the analysis of immunoglobulin and T cell receptor variable
e a OS compares nucleotide or protein sequences to sequence databases and domain sequences.
calculates the statistical significance. Learn more Thu, 06 Dec 2018 09:00:00 EST B More BLAST news...

(Blast - Basic Local

Alignment Search To Web BLAST

| Nucleotide BLAST

https://blast.ncbi.nlm.nih.gov/Blast.cgi BLAST Genomes

https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM= blastn&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome




Graphic Summary Alignments

Blast

Taxonomy

Sequences producing significant alignments

[ selectall 11 sequences selected

Download v

GenBank  Graphics

Select columns v Show

EEE<B<B<HE<B<B<E<H<N<N<N<

Description
v

Halochlorella rubescens strain SAG 5.95 small subunit ribosomal RNA gene,_partial sequence;_internal transcribed s...

Scaotiellopsis reticulata strain ATFG small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer...

Scotiellopsis reticulata genomic DNA sequence contains 5.8S rRNA gene, [TS2, 28S rRNA gene,_strain Scotiellopsi...

Scenedesmus sp. SM8 2 18S ribosomal RNA gene,_partial sequence;_internal transcribed spacer 1

Scenedesmus sp. SM8 3 18S ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.8S ribosomal ...

Scenedesmus sp. SM8 1 18S ribosomal RNA gene,_partial sequence;_internal transcribed spacer 1, 5.8S ribosomal ...

Scenedesmus rubescens genomic DNA containing ITS1, 5.8S rRNA gene, [TS2, 28S rRNA gene, strain SAG 5.95

Halochlorella rubescens strain SBB-20 small subunit ribosomal RNA gene_partial sequence; internal transcribed spa...

Scotiellopsis reticulata strain CCALA 474 18S ribosomal RNA gene_partial sequence; internal transcribed spacer 1._...

Scaotiellopsis reticulata isolate MJRU _PIRS4 UNSA small subunit ribosomal RNA gene,_partial sequence; internal tr...

: Scotiellopsis sp. strain DB-2-1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and interna...

Scenedesmus sp. SSKV3 internal transcribed spacer 1_partial sequence; 5.8S ribosomal RNA gene and internal tra...

Tetradesmus sp. NAMSU 221a small subunit ribosomal RNA gene_partial sequence; internal transcribed spacer 1, 5...

5.8S ribosomal ...

Scientific Name
v

Halochlorella rube...
Scenedesmus sp...
Scenedesmus sp...
Scenedesmus sp...
Halochlorella rube...

Halochlorella rube...

Scotiellopsis retic...

Scotiellopsis retic...

Scaotiellopsis sp.

Scenedesmus sp...

Tetradesmus sp. ...

Max Totd Query E Per. cc.
Score Scof Cover value Ident [len Accession
v - - v v
1086 100% 0.0  100.00% 198 MK975491.1
1086 100% 0.0 100.00% g620 MT151679.1
1086 100% 0.0 100.00% §714 LR215791.1
1086 100% 0.0 100.00% §1240 KT778097.1
1086 100% 0.0 100.00% §1225 KT778096.1
1086 100% 0.0 100.00% 1244 KT778095.1
1086 100% 0.0 100.00% Q659 HG514422 1
1086 100% 0.0 100.00% §706 OP810416.1
1086 100% 0.0  100.00% 412 JX513885.1
1086 100% 0.0 100.00% Q733 MZ836487.1
1086 100% 0.0 100.00% Q663 MW412766.
1081 1081 100% 0.0  99.83% 680 KF731761.1
1079 1079 100% 0.0  99.83% MZ126807 .1
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Entao o que €?

Halochlorella rubescens?
Scenedesmus rubescens?
Scotiellopsis reticulata?

Verificar as sequéncias que o Blast nos deu!

Original Paper
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Physiological, Biochemical, and Molecular Characters
for the Taxonomy of the Subgenera of Scenedesmus
(Chlorococcales, Chlorophyta)

E. Kessler, Michaela Schifer, Carola Himmer, Annette Kloboucek, and V. A. R. Huss
Institut fir Botanik und Pharmazeutische Biologie der Universitat, Erlangen, Germany

Received: July 10, 1996; Accepted: November 6, 1996




Artigo de Kessler et al., 1996

Dunaliella parva
b “‘| l— Volvox carter

Scenedesmus obliquus SAG 276-3a

10100100

Scenedesmus vacuolatus SAG 211-8b
(="Chlorella® fusca var. vacuolata)
Scenedesmus pupukensis UTEX 2219
(=Kermatia pupukensis)
Scenedesmus costato-granulatus SAG 18.81

Scenedesmus communis UTEX 76

sws7m0|__ Scenedesmus abundans UTEX 343
(="Chlorella” fusca var. fusca)
Neochloris aquatica

Characium hindakii

Hydrodictyon reticulatum

Pediastrum duplex
Prototheca wickerhamii

Mantoniella squamata j Prasinophyceae

Scenedesmus rubescens comb. nov., subgenus Scenedesmus;
Basionym: Halochlorella rubescens (Dangeard, 1965; cf. Kalina
and Puncochatova, 1987); Synonyms: Chlorella fusca var.
rubescens (Kessler et al., 1968); C.emersonii var. rubescens

(Fott et al., 1975).




irmatics Institu... (GB) ’ https://www.ebi.a
10 ——— D —

Alinhar varias

sequéncias MUSCLE

Tools > MuRiple Sequance Alignment > MUSCLE

c.uk/Tools/msa/muscle/ ( @6

L A T

MUSCLE ) )
(MULtiple Sequence Comparison Multiple Sequence Alignment

by Log- Expectation)

important nots: Tris 100l c21 align up 1 500 S2qUENC2E OF 3 MEAMUT Te 522 0T 1 ME.

STEP 1 - Enter your 1Nput sequences

1. Inserir sequéncias. e
Importante ter o simbolo “>” -
antes do nome para o
algoritmo perceber que é
uma nova sequéncia. P T—

STEP 2- Set your Parameters

2. Mudar o parémetro do ‘ SuTEVT SomAT.
output de ClustalW para

The oafault saitings will QUL the Naad's Of MOSE USars.

Pearson/Fasta (Gl here, I you want o view o change e et stings.)
STEP 3 - SuomR your Joo
3' Click Submit ‘ [[]/=e o oy emsn (T tnis box I you want 10 be natifiad by emall when the resul's are avaliasie)
[—]




Alinhar VCII'ICIS sequéncias

e s i B e e T e T S R,

MUSCLE

Input form ’ Web services ’ Help & Documentation Bioinformatics Tools FAQ

Tools > Multiple Sequence Alignment > MUSCLE

Results -120181213-174516-0605-9025783-p2m MUSCLE

nput form ¥ | Help ¢ nentation Bioinformati

Download Allg Tools > Multiple Sequence Alignment > MUSCLE

>I0S6-08

ACCATTECTGA-CTTICTETETATCT TGCACATECATCTARACACATAT - ——— -GCTT

Results for job muscle-120181213-174516-0605-9025783-p2m
CACTATAA--GTTTGCATATCTGATCAGTGTGCTGTCCTIGACTTCATITTAGTTGCAGT

TGAATGCATCAATTCARAACGAT AGCCAATTGCATTAATTATTGCAR Alignments LEENESTHENE Phylogenetic Tree  Submission Details
ATTGCAGAATTCCGTGAGTCATTTTTCTTGAATETAGGCATACTCCTGEA -~ - - mmmm e FREHEARINRSITS

Input Sequences Jalview
SEMze4634 e muscle-120181213-174516-0605-9025783-p2m.input View result with Jahview DEI
~ACAATGCTCATGTCARTG - —mmmmm ATGCTTGETGECATGCACCTTGTTAGTTG Tool Output
TAGCATGACAGCTTG-2TA-CTTATCTARACGCTTTCATCAACTETCTTCTG - -~ ACAGE ol204040 o B Simple Phylogeny
TGAATGCATCAATTCARAACAAT AGCCAAATGCAGTAATCATTGECAY e S T e T s
ATTGCAGAATTCCETGAGTCATTTTICTTGAATGTAGECATGTTCTTGEECCACCOCTAR Mgnment in FASTA format
GGACATCATTTACTCAGTGCATCTTTCTT: TCCACATCATGCATTATETET

end to Simple Phylogeny ||

GTETEATETGETATACTCTTC---TTTGCAGTTATGCAATACACATTCG-TTTET-————

>TKO65551
CTGCAGAAGGATCATTTGTG
ACAATGCTCATGTCAATG: TGCTTGETGECATGCACCTTGTTAGTTG muscle-120181213-174516
e xrvn'r:::ﬂfw ACCCAAMTECAGTAATCATTGCAR Percent Identity Matrix
TTGCAGAATTCCGTGAGTCATTTTICT TGAATGTAGGCATGTICTTGEGACACCCCT: :
T muscle-120181213-174516-0605-9025783-p2m. pim

GTETEATETGETATACTCTTC---TTTGCAGTTATGCAATACACATTCSTTTTETCCARC
ATCTGAATGAATGECTTAR
>JTKO0E5557

« Ir para “Results Summary” e em “Alignment in FASTA format”, clicar no botao direito e g
o alinhamento para o PC.



MEGA

|
i MT: Alignment Explorer (alignment June2018.fasta)
A Data | Edit Search Alignment Web Sequencer Display Help

| O Create New | w q‘;‘)l X

~

v

4 @ Open in Sequences

Reopen ’ [Group Name [ bl Bl el el
f Close _VGo8a7
Phylogenetic Analysis
aris
[E Save Session Ctl+S  bons
DNA Sequences FASTA format
Protein Sequences NEXUS/PAUP Format
‘%f Translate/Untranslate EBA_C1035
7  Select Genetic Code Table ain_CBA_C1005
EHU
Il Reverse Complement 0S
Reverse 0S
Complement amensis_Dn86EHU
ERE amensis_Dn199EHU

21. KT868527.1_Ostreopsis_cf._siamensis_isolate_CAW
22. Ostreopsis_C1

23. Ostreopsis_C2

24. Ostreopsis_C3

25. Ostreopsis_C4

26. AB674915.1_Ostreopsis_cf._siamensis_CAWD96

27. AJ301643.1_Ostreopsis_cf._siamensis_5.85_CNR-B:
28. JX987676.1_Ostreopsis_cf._siamensis_Dn91EHU

29. AB674915.1_Ostreopsis_cf._siamensis_CAWD96(2)
<

Site # P47 =] ®with O wio Gaps




Analises Filogenéticas

Filogenia - Estudo da relacao evolutiva entre grupos de organismo

» O resultado de estudos filogenéticos € a historia evolutiva dos grupos taxond

Arvore Filogenética > representacao grafica que apresenta as relaco
evolutivas entre varias espécies ou outras entidades que possam ter u
ancestral comum.

» Cada no na arvore representa o mais recente antepassado comum

» O comprimento dos ramos representa estimativas do tempo evolutivo

Lémures

Analises estatisticas robustas:
> Ne]ghbor-JO]n]ng - L Macacos do Novo Mundo
» Maximum Likelihood Gibdes

Orangotangos

— — Macacos do Velho Mundc

» Maximum Parsimony

Gorilas

Chimpanzés

Seres Humanos



MEGA

MEGA 7.0.26(7170509-x86_64)

File Analysis Help
§ - '{? v g'p v |
Align Data Models
‘8 Close —

¢ ¢ || Data —_—

& =)
Help Docs Examples
MEGA release #7170509-x86 64

v

B

Distance  Divs

=

Citation

MT7: Analysis Preferences - O X
Options Summary
Option Selection
Analysis Phylogeny Reconstruction
Scope All Selected Taxa
Statistical Method Neighbor-joining
syt [
Test of Phylogeny Bootstrap method
No. of Boctstrap Replications 1000
bmionriid
Substitutions Type Nuclectide
Model/Method Tamura 3-parameter model
Substitutions to Include d: Transitions + Transversions
Rates and Patterns
Rates among Sites Uniform rates
Pzttern among Lineages Same (Homogeneous)
Data Subset to Use
Gaps/Missing Datz Trestment  Complete deletion

[ compute] | X gancel |




E que € o contaminante?

— MK975491.1 Halochlorella rubescens strain S
B ITS1F/ITS1R e
Scenedesmus rubescens .
9g | HG514422.1 Scenedesmus rubescens SAG 5.95\&'
KT778095.1 Scenedesmus sp. SM8 1
OP810416.1 Halochlorella rubescens strain SBB-20
MT645778.1 Halochlorella rubescens strain KNUA042
TITS1F/ITS1R

KT778097.1 Scenedesmus sp. SM8 2
48 97|_DQ417568.1 Scenedesmus obliquus isolate Tow 9/21 P-1W
MK975476.1 Scenedesmus falcatus strain SAG 2.81
66 L MN633929.1 Scenedesmus quadricauda isolate PUMCC 4.1.40

99

25

——— OP808227.1 Scenedesmus vacuolatus isolate 63

08 84 0Q888171.1 Scenedesmus vacuolatus culture UTEX 252
W' MW805744.1 Scenedesmus vacuolatus isolate SAG 211-8c
MK975479.1 Scenedesmus producto-capitatus strain SAG 21.81
ONO063234.1 Scenedesmus obtusus isolate m3
HG514421.1 Scenedesmus obtususSAG 52.80
AY170858.2 Scenedesmus obtusus strain Hegewald 1980-9
84 ON532079.1 Scenedesmus quadricauda culture UTEX 614
4|:KT778O85.1 Scenedesmus quadricauda isolate 44 2
98 —— KT778081.1 Scenedesmus bijugus isolate 76 4
33 _I:OQ888178.1 Scenedesmus bijugus culture UTEX 2980

55 KJ801562.1 Scenedesmus armatus

A ITS1F/ITS1R
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