Fromasingle cell to a
molecular diagnostic assay

A study wth souhern Arican d ndlagd | aes




Carlos Ruiz Sebastian




_..rs!l
L
B e W

-
iy










L
-_Tr L] mE - L] ]
r I*
P — SN T R e hp 8
g e [ F!_r_-.l -

I -‘I.. -I -
L el — I'I-I—l"-'l--.—l_-—.:-. .

— e
-
-

e},




Objectives

" Gendlccharacterisaion of toxc sout hern

African dndfl agdl ates
" Devd op a 9ng ecdl sequendng met hod

'~ Construct taxon spedfic digonud edi de
porobes and desi gn a PCR-based | ab assay

I Test assay withlab products and seawat er
sanmd es



Materials

D nofl agell ae QUtures
Alexandrium catenella (South Coast) Mari ne I\;’vgtrin Coastd
Alexandrium catenella (Yzerfontein) I
Karlodinium micrum (Namibia) (prev. G. galatheanum) I
Akashiwo sanguinea (LB5) (prev. G. sanguineum) I
Protoceratium reticulatum I
Scrippsiella trochoidea I
Alexandrium catenella (CCMP 1598) Provasdi- Qillard
Karlodinium micrum (CCMP 416) (prev. G. galatheanum) I

Hdd Sanpl es
Collected on Lambert’s Bay (West coast) on March-April 2000 and 2001

Cells isolated from seawater samples (Dinophysis acuminata, D. fortii, Ceratium furca)

PP assemblages collected, microscopically examined and stored frozen for lab analysis



Single-cell Seguencing

1 3 nde cdlsisdat edfromfresh andfrozen sanples,
nnsedinGH Ffilteed seawater and saedinthn
wall ed PCRtubes wth mmni num nedum(1-3 U)

2. PCRtubes wthcdlssulgeaedto 3freeze-thaw
cydes (ligud N, h hat water bath 30ii each)
NB. Moxe gentlelyss may be enoughfa fragle sped es

3. PCR mx added, intid anplificaion wthr DNA
pri mers (DLR D3Bfor LSU; ss12-ss936 fa SSU)



Single-cell Seguencing

4. M sualisaion wth EhB/ WV, ampli con exad sed
NB:. band exd sed even when nat Mg9hd e

5 Hlteredtip puificai on o ampli con

6. Use 1l-5U duionfa PCR re amplification wth
sane conditions (cydes reducedto 15)

/. Pod 2-3re-anyificationredicaes and purify
8. Cyde-sequenang d bat h srands

Ruiz Sebastian, C. and C. O’'Ryan (2001) Single-cell sequencing of dinoflagellate (Dinophyceae) nuclear
ribosomal genes. Molecular Ecology Notes 1: 329-331.



Single-cell Amplification
Results

M STI PRI PR2 ACI AC2AC3 DAY DA2DA3CF1 (F2 CF3 CF4 [t
P. reticulatum

A. catenella
D. acuminata

—
!_-_L T _ - [ ] C. furca

e aERRER  cvew e . L
Intid any ificaion

M ST1 PR1PR2 AC1 AC2AC3 DA1 DA2 DA3CF1 CR2 CF3 CH4

Re- amplificatl on
o Partid LSU (~1050bp)

¥ partid SSU (~950bp)




Single-cell Sequencing
Results

Sequence vdi dati orn

= GenBank/ BLASTn checks
= dnde-cdl/cUutue conparisons
= dndecdlredicaes

Spurious seguences:

= 12 5% sequences were na d nofl agdlat es

= Basidonycota(55%; Asconycaa(45%

= (donngreved edrRNAfromseverd spedesinangdicon
= Htchhkers? Synbonts? Parastes? Food?

=  Pri mers na spedfic enough?



Single-cell Sequencing

Results

» Partid SSU (~950 bp) and LSU (~1050 bp;, D1- D3)

» Aleast 2sind ecdl redicates

» Spedes sequenced

A caendla(SQ, A caendla(Yzer), A caendla
(CCMP)

P. reicu &um

S trocha dea

D acumnata, D farti
C fuca

A sangu nea, K mcrum(Nambig and K nncrum
(CCMP) (cutue extradion ud ng phend-ch orda m



Sequence Analysis

Multipg e dignment (A ustd VW and prdi mnary
phyl ogenetic and ys s

Arethe Aexandriumisd atesthe same sped es?
= No, two dffeent speciesin A caendla compl ex
= A caendla(souhcoast) > A tamarense - A cohorticda
= A caendla(Yzefotdn > A fundyense

Is K mcrum(Namha) the same asits North
Amer i can conspedfic?
= No, <95%4d nmilaity, more amla to ahe gymais

= Probably an undescribed gymnod na d (supporti ng ev dence
fromutrastructure and d edron nncroscopy)



ldentification of taxon-specific
oligonucleotide probes

> Targe taxa

A exandri umgenus

D nophys s genus

P. reicd aum

K nncrum(Nanmh a)
= A sangu nea

» Hndcandda ereg onsinrDNA

= Sequence dignment and exannati on
= Taxon-spedfic



ldentification of taxon-specific
oligonucleotide probes

> ldentify primer

cand da es ALEXssu710 GCCTGAGCATTTATCTTGAAAG
AL EXssu717 TGGCACAGCCTGAGCATT
u Leng h, 3-, QC% ALEXssu757 CTGTGTGGTGTGTTATTGAGA
T CAAGGATTGGTTGCTGCCAC
m

GTCTTACCTAGTGGGTCATTG

Co m enmentarity TAAGCTTTAGTGTTTGTCTGGC
n 3+ bp dffaences !l GGGATTTGAACGCAAACTTGT

= GenBank/ RDP GGGTGTATTTCGCACGCAA

CACGACATGAAAATGATGGCC

checks SANG430 AGATTGTCGCATGCCAAGGC

SANG590 ACTCTGGGGACATGGATGCC

> 3 p-l mer can d dat es SANG675 CCTTGGACTGTGAGCAGTGC
GCGCTACTGTGATTGCTCG

| dertifi ed per tage CTCATTGCCTGTGCTCGTCG

taxon TCTCGTCGTCGCTTCGTGC



Design ofa Triplex-PCR
diagnhostic assay

» Trid ex- PCR assay:.
= 2 genericprimers (F, R + 1taxonspedfic pri ner (F)
= Asymmetric PCR tun ng of pri mer concertréions

» D agnos s:
< Generic primer
band (—1 Kbp)
¢ Taxon-specific band
} (—400-600 bp)
\ A _
Y e

Target not present Target present



Testing the Triplex-PCR
diagnostic assay

» I ncreas ng cony exty.

* PCR amplicon (pr obe speafidty)

= Genomic DNA ( i )

= Mxed genomc DNA ( i )
. I @dff. concert. (sengtivity)

= Seawater sanyes (spec./fid d app.)

» Treament of seawater sanpl es.

» Gentlecentrifugati on, A eeze-thaw and R ad nase-K
» Use 1-3 U astenp a@e source



Triplex-PCR Assay
Results

+ - A7A5A0 A7A5 AO YY)l ALEXssuprobes:

D.acum. A.caten. C.furca A7 ALEXssu717

\
G e S St S — — Ab5: ALEXssu/757

AO: ALEXssu710

+ - D6D5D4 D6 D5D4 D6 D5 D4 DINO probes:

p. fortii A.caten. S.troch.

D4: DINO439
D5: DINOS07
D6: DINOG32

Template source: PCR amplicon




Triplex-PCR Assay
Results

Seawatea sampl e assemd age cortan ng D. fatii, D acum nat a

DINO probes




Conclusions

» 3 nde-cdl nethod

» Hfiaent nethodtooltanrDNA sequences fromfresh o
frozen d ndlagdlae and e cdls

= Product fa sequendang can beoltanedin6-8 hr
= 9 np e and | ow cost
= Sequence validaionis veryi nport art




Conclusions

» Trid ex- PCR d agnostic assay:.

= Genus-spedfic probes fa A exandri umand Dnophys s

» Sped es-specific probesfa P reicd aum K mcrum
(Namhb @ and A sangu nea

= Probes hghy specific

q a
. T Al'lU TODUSL d 0




Ongoing Work

» Test tndex- PCR assay wth a lroader range d
seawa & sanm es

» Assess dvergty d Aexandrium and D nophys s
spedes on Souhern African coasts




Thanks !

» Univeraty d CGape Town
» Marine and Coastd Managenment, RSA

» Abdone Far mers Assod ation of South Arica
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