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ABSTRACT

This protocol describes the preparation of cells and introduction of DNA into the cells by electroporation. For
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MATERIALS TEXT

Ostreococcus lucimarinus (RCC802)
pPHAPT:Luc vector (Djouani Tahri et al., PLOS ONE 2011 https://doi.org/10.1371/journal.pone.0028471)

PHAPT:Luc map
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PHAPT:Luc sequence

0. tauri pHAPT:Luc6240 bp ds-DNAcircular
DEFINITIONsynthetic circular DNA

FEATURESLocation/Qualifiers

source1..6240

/organism="synthetic DNA construct"

/mol_type="other DNA"

CDScomplement(377..1237)

/codon_start=1

/gene="bla"

/product="beta-lactamase"

/label=AmpR

/note="confers resistance to ampicillin, carbenicillin, and

related antibiotics”
/translation="MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGY!I
ELDLNSGKILESFRPEERFPMMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYS
PVTEKHLTDGMTVRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRW
EPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSA
LPAGWFIADKSGAGERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGAS
LIKHW"

promotercomplement(1238..1342)

/gene="bla"

/label=AmpR promoter

primer_bind1816..1832

/label=M13 fwd

/note="common sequencing primer, one of multiple similar

variants"

2

Memnd (3045)

Zral (1370)
T AatID [1372)

- Ndal [1638)
DstAPT (1527

NB&l [1875)
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promoter1883..2002

/label=0streococcus tauri High affinity phosphate transporte promoter
CDS2005..3657

/codon_start=1

/gene="luc+"

/product="firefly luciferase"

/label=luciferase

/note="enhanced luc+ version of the luciferase gene"

/translation="MED AKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDA
HIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAP
ANDIYNERELLNSMGISQPTVVFVSKKGLQKILNVQKKLPIIQKIIIMDSKTDYQGFQS
MYTFVTSHLPPGFNEYDFVPESFDRDKTIALIMNSSGSTGLPKGVALPHRTACVRFSHA
RDPIFGNQIIPDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYK
IQSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGY
GLTETTSAILITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMS
GYVNNPEATNALIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESIL
LQHPNIFDAGVAGLPDDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVV
FVDEVPKGLTGKLDARKIREILIKAKKGGKIAV"

terminator3820..4017

/label=TEF terminator

/note="Ashbya gossypii TEF terminator"

CDScomplement(4026..4835)

/codon_start=1

/gene="aph(3’)-la"

/product="aminoglycoside phosphotransferase"

/label=KanR

/note="confers resistance to kanamycin"
/translation="MGKEKTHVSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKP
DAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTA
FQVLEEYPDSGENIVDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASD
FDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIFDEGKLIGCIDVGRVGIAD
RYQDLAILWNCLGEFSPSLQKRLFQKYGIDNPDMNKLQFHLMLDEFF"
primer_bindcomplement(5456..5472)

/label=M13 rev

/note="common sequencing primer, one of multiple similar

variants"

protein_bind5480..5496

/label=lac operator

/bound_moiety="lac repressor encoded by lacl"

/note="The lac repressor binds to the lac operator to

inhibit transcription in E. coli. This inhibition can be

relieved by adding lactose or

isopropyl-beta-D-thiogalactopyranoside (IPTG)."
promotercomplement(5504..5534)

/label=lac promoter

/note="promoter for the E. coli lac operon"

protein_bind5549..5570

/label=CAP binding site

/bound_moiety="E. coli catabolite activator protein"

/note="CAP binding activates transcription in the presence

of cAMP."

rep_origincomplement(join(5858..6240,1..206))

/direction=LEFT

/label=ori

/note="high-copy-number ColE1/pMB1/pBR322/pUC origin of

replication”

ORIGIN

1 atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga

61 cagtatttgg tatctgcgct ctgctgaage cagttacctt cggaaaaaga gttggtaget

121 cttgatccgg caaacaaacc accgetggta geggtggttt ttttgtttge aagcageaga

181 ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg
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241 ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct
301 tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt

361 aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtc

421 tatttcgttc atccatagtt gcctgactce ccgtegtgta gataactacg atacgggagg

481 gcttaccatc tggccccagt gectgcaatga taccgcgaga cccacgctca ccggetccag
541 atttatcagc aataaaccag ccagccggaa gggccgagceg cagaagtggt cetgcaactt
601 tatccgecte catccagtet attaattgtt gccgggaagce tagagtaagt agttcgecag

661 ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca cgctegtegt

721 ttggtatggc ttcattcagce tccggttcce aacgatcaag gecgagttaca tgatccececa
781 tgttgtgcaa aaaagcggtt agctcctteg gtcctecgat cgttgtcaga agtaagttgg

841 ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact gtcatgccat

901 ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga gaatagtgta

961 tgcggcgacc gagttgetct tgcceggegt caatacggga taataccgeg ccacatagea
1021 gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc tcaaggatct
1081 taccgctgtt gagatccagt tcgatgtaac ccactcgtge acccaactga tcttcagceat
1141 cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa
1201 agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt caatattatt
1261 gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt atttagaaaa

1321 ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac gtctaagaaa
1381 ccattattat catgacatta acctataaaa ataggcgtat cacgaggccc tttcgtctcg
1441 cgcgtttcgg tgatgacggt gaaaacctct gacacatgca gectcccggag acggtcacag
1501 cttgtctgta agcggatgcc gggagcagac aagcccgtca gggecgegtca gecgggtgttg
1561 gcgggtgtcg gggetggett aactatgegg catcagagcea gattgtactg agagtgcacce
1621 atatgcggtg tgaaataccg cacagatgcg taaggagaaa ataccgcatc aggcgcecatt
1681 cgccattcag getgegeaac tgttgggaag ggcgatcggt gcgggectcet tcgetattac
1741 gccagetgge gaaaggggga tgtgctgcaa ggcgattaag ttgggtaacg ccagggtttt
1801 cccagtcacg acgttgtaaa acgacggcca gtgaattcga getcggtacc cttcatctee
1861 ggttctgetg ctagcaagat ctaaatactt ttccaggaaa agcaggaaaa aggaatattc
1921 tttaatattc tcggaatatt tcacgttctt gcggectgge gacgetgacg gegttacttc

1981 acgtcgcegcet ttaccegtet cgccatggaa gacgccaaaa acataaagaa aggcccggeg
2041 ccattctatc cgctggaaga tggaaccgct ggagagcaac tgcataaggc tatgaagaga
2101 tacgccctgg ttcctggaac aattgetttt acagatgcac atatcgaggt ggacatcact
2161 tacgctgagt acttcgaaat gtccgttcgg ttggcagaag ctatgaaacg atatgggctg
2221 aatacaaatc acagaatcgt cgtatgcagt gaaaactctc ttcaattctt tatgccggtg
2281 ttgggcgcgt tatttatcgg agttgcagtt gcgcccgega acgacattta taatgaacgt
2341 gaattgctca acagtatggg catttcgcag cctaccgtgg tgttcgtttc caaaaagggg
2401 ttgcaaaaaa ttttgaacgt gcaaaaaaag ctcccaatca tccaaaaaat tattatcatg
2461 gattctaaaa cggattacca gggatttcag tcgatgtaca cgttcgtcac atctcatcta
2521 ccteceggtt ttaatgaata cgattttgtg ccagagtcct tcgataggga caagacaatt
2581 gcactgatca tgaactccte tggatctact ggtctgecta aaggtgtege tetgecteat
2641 agaactgcct gcgtgagatt ctcgecatgec agagatccta tttttggcaa tcaaatcatt
2701 ccggatactg cgattttaag tgttgttcca ttccatcacg gttttggaat gtttactaca

2761 ctcggatatt tgatatgtgg atttcgagtc gtcttaatgt atagatttga agaagagctg

2821 tttctgagga gecttcagga ttacaagatt caaagtgege tgetggtgec aaccctatte
2881 tccttcttcg ccaaaagcac tectgattgac aaatacgatt tatctaattt acacgaaatt
2941 gcttetggtg gegeteccct ctctaaggaa gtcggggaag cggttgccaa gaggttccat
3001 ctgccaggta tcaggcaagg atatgggctc actgagacta catcagctat tctgattaca
3061 cccgaggggg atgataaacc gggcgeggtc ggtaaagttg ttccattttt tgaagcgaag
3121 gttgtggatc tggataccgg gaaaacgctg ggcgttaatc aaagaggcga actgtgtgtg
3181 agaggtccta tgattatgtc cggttatgta aacaatccgg aagcgaccaa cgcecttgatt
3241 gacaaggatg gatggctaca ttctggagac atagcttact gggacgaaga cgaacacttc
3301 ttcatcgttg accgectgaa gtctctgatt aagtacaaag getatcaggt ggctceegcet
3361 gaattggaat ccatcttgct ccaacacccc aacatcttcg acgcaggtgt cgcaggtett
3421 cccgacgatg acgccggtga acttcccgec geegttgttg ttttggagca cggaaagacg
3481 atgacggaaa aagagatcgt ggattacgtc gccagtcaag taacaaccgc gaaaaagttg
3541 cgcggaggag ttgtgtttgt ggacgaagta ccgaaaggtc ttaccggaaa actcgacgca
3601 agaaaaatca gagagatcct cataaaggcc aagaagggcg gaaagatcge cgtgtaattc
3661 tagctaaaaa gtggaacgat cattcactat atatatatca atttatatat acgtatgtgt

3721 aattgaagaa agatacgttt tttcctctat tgagaggatc atcgatgaat tcgagetegt
3781 tttcgacact ggatggcggce gttagtatcg aatcgacagc agtatagcga ccagcattca
3841 catacgattg acgcatgata ttactttctg cgcacttaac ttcgcatctg ggcagatgat

& protocols.io 4 11/06/2019

Citation: Francois Yves Bouget, Francois-Yves Bouget (11/06/2019). Transient transformation of Ostreococcus species (OTTH595, RCC809 and RCC802) and
Bathycoccus. https://dx.doi.org/10.17504/protocols.io.83uhynw

This is an open access protocol distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/)
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited


https://dx.doi.org/10.17504/protocols.io.83uhynw
https://creativecommons.org/licenses/by/4.0/

3901 gtcgaggcga aaaaaaatat aaatcacgct aacatttgat taaaatagaa caactacaat
3961 ataaaaaaac tatacaaatg acaagttctt gaaaacaaga atctttttat tgtcagtact

4021 gattattaga aaaactcatc gagcatcaaa tgaaactgca atttattcat atcaggatta

4081 tcaataccat atttttgaaa aagccgtttc tgtaatgaag gagaaaactc accgaggcag
4141 ttccatagga tggcaagatc ctggtatcgg tctgcgattc cgactcgtcc aacatcaata
4201 caacctatta atttcccctc gtcaaaaata aggttatcaa gtgagaaatc accatgagtg
4267 acgactgaat ccggtgagaa tggcaaaagc ttatgcattt ctttccagac ttgttcaaca

4321 ggccagccat tacgctcgtc atcaaaatca ctcgcatcaa ccaaaccgtt attcattegt
4381 gattgcgcct gagcgagacg aaatacgcga tcgetgttaa aaggacaatt acaaacagga
4441 atcgaatgca accggcgcag gaacactgcc agcgcatcaa caatattttc acctgaatca
4501 ggatattctt ctaatacctg gaatgctgtt ttgccgggga tcgcagtggt gagtaaccat

4561 gcatcatcag gagtacggat aaaatgcttg atggtcggaa gaggcataaa ttccgtcage
4621 cagtttagtc tgaccatctc atctgtaaca tcattggcaa cgctaccttt gccatgtttc

4681 agaaacaact ctggcgcatc gggcttccca tacaatcgat agattgtcge acctgattge
4741 ccgacattat cgcgagccca tttataccca tataaatcag catccatgtt ggaatttaat

4801 cgcggcctcg aaacgtgagt cttttcctta cccatgeatg gttgttttcg aacgtgtcga

4861 ttagtgacga cctgcgegeg cggtcgggge cacggacgeg ggegecggtg agttcgeggt
4921 gagttgaaaa tactccgtgc gagtcacgac ccatgaaatt ataggggtaa aaagttcatt
4981 tcacacaatc tttgatgcgt tgattgtttc taaatggcac acaatgagtc atgaaccaca

5041 atgcgtggat ttaaaaacaa tcaagtgatg catgcacgtg aaaaatgggc atttcaagta
5101 aatagagagt aatgactcgt gtatgacccc ctgctticaa actcaccgac tcaccggecge
5161 gcgecggtgaa acgcetcgatt cgatcgcacg gegtegtcac aactcgacag tcaatatgge
5221 ccgtacaaag caaactgccc gtaagtccac cgggggcaag gccccgegea agcaactege
5281 caccaaggcg gceccgcaagt ccgececgge gaccggegge gtcaagaage cgcacaggta
5341 ccgecegggt accgttgege tegtgggatce tttcacctcet tagtettetg gecctcgaggt

5401 cgacggggga tcctctagag tcgacctgeca ggcatgcaag cttggegtaa tcatggtcat
5461 agctgtttcc tgtgtgaaat tgttatccge tcacaattcc acacaacata cgagccggaa
5521 gcataaagtg taaagcctgg ggtgcctaat gagtgageta actcacatta attgegttge
5581 gctcactgec cgctttccag tcgggaaacc tgtcgtgeca getgeattaa tgaatcggece
5641 aacgcgcggg gagaggeggt ttgegtattg ggegcetcette cgettecteg ctcactgact
5701 cgctgcgcte ggtegttegg ctgeggegag cggtatcage tcactcaaag gecggtaatac
5761 ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa
5821 aggccaggaa ccgtaaaaag gecgegttge tggegttttt ccataggetc cgeccecectg
5881 acgagcatca caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa
5941 gataccaggc gtttcccect ggaagetcecec tegtgegcete tectgttceg accctgecge
6001 ttaccggata cctgtcecgec tttcteeett cgggaagegt ggegcetttct caatgetcac

6061 gctgtaggta tctcagttcg gtgtaggteg ttcgetccaa getgggetgt gtgcacgaac

6121 cccccgttca geecegaccegc tgegecttat ccggtaacta tegtettgag tccaaccegg
6181 taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt

Validation of O. lucimarinus transgenic lines by PCR (Figure 4A)

Forward primer: 1GAGCGCAACGGTACCCGGGCGGTACCTGTGCG
Reverse primer: CTGGCGACGCTGACGGCGTTACTTCACGT

Bathycoccus prasinos (RCC4222)
pH4:KanMx pHAPT:Luc transgene (PCR product)
Construction ofthe transgene by PCR :
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The transgene was generated by fusion PCR as described in Shevchuk et al. (2004) using DNA templates described below
and oligonucleotides mapped on the sequence below.

Promoters of Histone H4 and high affinity phosphate (HAPT) transporters were amplified using (Fas1/Ras1)
and (Fas4/Ras4)oligonucucleotides respectively. KanMx and Luciferase sequences were amplified from pHAPT:luc plasmid
template using oligonucleotides (Fas2/Ras2) and (Fas3/Ras3). Final PCR was done on amplified fragments using
(Fas5/Ras5) oligonucleotides.

Oligonucleotide sequences:

Fas1:CCGGCTTCGTGATGCCTTGGATGTTGTCTC

Ras1: TCGAAACGTGAGTCTTTTCCTTACCcatTGTGTTTGATTTATAATGAGGTTTTCTT
Fas2: AAGAAAACCTCATTATAAATCAAACACAatgGGTAAGGAAAAGACTCACGTTTCGA
Ras2: CCAAGAAGGGCGGAAAGATCGCCGTGTAAGAAATACCGTCTATCATCGATGAATTCGA
Fas3: CGAATTCATCGATGATAGACGGTATTTCTTACACGGCGATCTTTCCGCCCTTCTTGG
Ras3: AAGCATATATACATACACACACATACAAAATGGAAGACGCCAAAAACATAAAGAAAGG
Fas4: CCTTTCTTTATGTTTTTGGCGTCTTCCATTTTGTATGTGTGTGTATGTATATATGCTT
Ras4: AAGTGTACACGACCAAACGCGCGTCGAC

Fas5: CCACCTTTACCTCTGCCGGACATTGTGA

Ras5: GCGCGGTAATATCTACGAGGTAGCACGAG

Note that transformants were checked by PCR using ( to amplify Kanx
Map of the transgene:

3299 bp

[ o el ot e

Sequence of the transgene:

4020 bp ds-DNAlinear

REFERENCE1(bases 1 to 4020)
AUTHORSFY Bouget and JC Lozano

FEATURESLocation/Qualifiers
source1..4020

/organism="unspecified"
/mol_type="genomic DNA"
primer_bind1..30

/label=Fas1

primer_bind78..105

/label=Fas5

promoter101..805

/label=Bprasinos H4 p
primer_bindcomplement(778..833)
/label=Ras1

primer_bind778..833

/label=Fas2

CDS806..1615

/codon_start=1

/gene="aph(3’)-la"
/product="aminoglycoside phosphotransferase"
/label=KanR

/note="confers resistance to kanamycin"
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/translation="MGKEKTHVSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKP
DAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTA
FQVLEEYPDSGENIVDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASD
FDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIFDEGKLIGCIDVGRVGIAD
RYQDLAILWNCLGEFSPSLQKRLFQKYGIDNPDMNKLQFHLMLDEFF"
terminator1624..1821

/label=TEF terminator

/note="Ashbya gossypii TEF terminator"

primer_bindcomplement(1867..1924)

/label=Ras2

primer_bind1868..1924

/label=Fas 3

CDScomplement(1896..3548)

/codon_start=1

/gene="luc+"

/product="firefly luciferase"

/label=luciferase

/note="enhanced luc+ version of the luciferase gene"
/translation="MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDA
HIEVDITYAEYFEMSVRLAEAMKRYGLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAP
ANDIYNERELLNSMGISQPTVVFVSKKGLQKILNVQKKLPIIQKIIMDSKTDYQGFQS
MYTFVTSHLPPGFNEYDFVPESFDRDKTIALIMNSSGSTGLPKGVALPHRTACVRFSHA
RDPIFGNQIIPDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLQDYK
IQSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGY
GLTETTSAILITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMS
GYVNNPEATNALIDKDGWLHSGDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESIL
LQHPNIFDAGVAGLPDDDAGELPAAVVVLEHGKTMTEKEIVDYVASQVTTAKKLRGGVV
FVDEVPKGLTGKLDARKIREILIKAKKGGKIAV"

primer_bindcomplement(3520..3577)

/label=Ras3

primer_bind3520..3577

/label=Fas4

PROMOTER3549..3920

/label=B. prasinos High affinity phosphate transporter
primer_bindcomplement(3906..3934)

/label=Ras5

primer_bindcomplement(3978..4005)

/label=Ras4

ORIGIN

1 ccggcttegt gatgecettgg atgttgtcte tcaacacctt geggtgtett ttggegecac

61 ctttacctaa acctttacca cctttacctc tgccggacat tgtgaatatg tgttatattt

121 gtttttaaat gacgatttga acggacagttt tcgttttgtt tttcgtgttt tittgtgttt

181 tttgcctgtt ttgtaggggt tacttctcag ttttgctata aagagtgcat ttgatgcate

241 aaaacgagcg tttgagaagg tcgcgagtga aaaagctacg aagacgaaat tcaatcaacg

301 acaagaaaat acaacaaaaa gaacaacctc gatccttatc acttggaacg cgtatcacgt

361 tttaaaagaa ataattatac aatataactc ctcgtaacca tctatcatcc ctatatctat

421 cgcatcagaa ctttttagct tttcatttge tctccgagtt cctcgagegt cgaatacgtg

481 cgactagttg tgcatgtaca accctaaatg atagtgtgca aagtgcacct ttttttcgca

541 aatgctcgaa aatgcaagac cttaaatatt cggcgacatt aagcgegetg aaaggtacgt

601 tactgttcac ggatttgatc gcgcgtgaac ttgttcgata gatatttaac atatctgtgt

661 ctttgagaag ttttgattca tatgaatcag tgatacatct gatgtcgtac aaaacgttaa

721 atcttgattt ctaaccttct tttgttttcg aatggttcaa atgaatcgtt gacacgaaag

781 aaaacctcat tataaatcaa acacaatggg taaggaaaag actcacgttt cgaggccgceg

841 attaaattcc aacatggatg ctgatttata tgggtataaa tgggctcgeg ataatgtcgg

901 gcaatcaggt gcgacaatct atcgattgta tgggaagccc gatgcgecag agttgtttet

961 gaaacatggc aaaggtagcg ttgccaatga tgttacagat gagatggtca gactaaactg

1021 gctgacggaa tttatgcctc ttccgaccat caagceatttt atccgtacte ctgatgatge

1081 atggttactc accactgcga tccccggcaa aacagceattc caggtattag aagaatatce

1141 tgattcaggt gaaaatattg ttgatgcgct ggcagtgttc ctgcgeeggt tgcattcgat

1201 tcctgtttgt aattgtcctt ttaacagcga tcgegtattt cgtctcgete aggcgcaate

1261 acgaatgaat aacggtttgg ttgatgcgag tgattttgat gacgagcgta atggctggece
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1321 tgttgaacaa gtctggaaag aaatgcataa gettttgcca ttctcaccgg attcagtcgt
1381 cactcatggt gatttctcac ttgataacct tatttttgac gaggggaaat taataggttg
1441 tattgatgtt ggacgagtcg gaatcgcaga ccgataccag gatcttgcca tcctatggaa
1501 ctgccteggt gagttttcte cttcattaca gaaacggctt tttcaaaaat atggtattga
1561 taatcctgat atgaataaat tgcagtttca tttgatgctc gatgagtttt tctaataatc

1621 agtactgaca ataaaaagat tcttgttttc aagaacttgt catttgtata gtttttttat

1681 attgtagttg ttctatttta atcaaatgtt agcgtgattt atattttttt tcgcctcgac

1741 atcatctgcc cagatgcgaa gttaagtgcg cagaaagtaa tatcatgcgt caatcgtatg
1801 tgaatgctgg tcgctatact getgtcgatt cgatactaac geccgecatcece agtgtcgaaa
1861 acgagctcga attcatcgat gatagacggt atttcttaca cggcgatctt tccgecctte
1921 ttggccttta tgaggatctc tctgattttt cttgcgtcga gttttccggt aagacctttc

1981 ggtacttcgt ccacaaacac aactcctceg cgcaactttt tcgeggttgt tacttgactg
2041 gcgacgtaat ccacgatctc tttttccgte atcgtctttc cgtgctccaa aacaacaacg
2101 gcggcgggaa gttcaccggce gtcatcgtcg ggaagacctg cgacacctge gtcgaagatg
2161 ttggggtgtt ggagcaagat ggattccaat tcagcgggag ccacctgata gectttgtac
2221 ttaatcagag acttcaggcg gtcaacgatg aagaagtgtt cgtcttcgtc ccagtaaget
2281 atgtctccag aatgtagcca tccatccttg tcaatcaagg cgttggtcge ttccggattg
2341 tttacataac cggacataat cataggacct ctcacacaca gttcgcctct ttgattaacg
2401 cccagcgttt tccecggtate cagatccaca accttcgett caaaaaatgg aacaacttta
2461 ccgaccgcegc ccggtttate atcceecteg ggtgtaatca gaatagetga tgtagtctca
2521 gtgagcccat atccttgect gatacctgge agatggaacc tcttggcaac cgcttcceeg
2581 acttccttag agaggggagce gccaccagaa gcaatttcgt gtaaattaga taaatcgtat
2641 ttgtcaatca gagtgctttt ggcgaagaag gagaataggg ttggcaccag cagcgcactt
2701 tgaatcttgt aatcctgaag gctcctcaga aacagctctt cttcaaatct atacattaag
2761 acgactcgaa atccacatat caaatatccg agtgtagtaa acattccaaa accgtgatgg
2821 aatggaacaa cacttaaaat cgcagtatcc ggaatgattt gattgccaaa aataggatct
2881 ctggcatgcg agaatctcac gcaggcagtt ctatgaggca gagcgacacc tttaggcaga
2941 ccagtagatc cagaggagtt catgatcagt gcaattgtct tgtccctatc gaaggactct
3001 ggcacaaaat cgtattcatt aaaaccggga ggtagatgag atgtgacgaa cgtgtacatc
3061 gactgaaatc cctggtaatc cgttttagaa tccatgataa taattttttg gatgattggg
3121 agcttttttt gcacgttcaa aattttttgc aacccctttt tggaaacgaa caccacggta
3181 ggctgcgaaa tgcccatact gttgagcaat tcacgttcat tataaatgtc gttcgeggge
3241 gcaactgcaa ctccgataaa taacgcgecc aacaccggca taaagaattg aagagagttt
3301 tcactgcata cgacgattct gtgatttgta ttcagcccat atcgtttcat agettctgee
3361 aaccgaacgg acatttcgaa gtactcagcg taagtgatgt ccacctcgat atgtgcatct
3421 gtaaaagcaa ttgttccagg aaccagggcg tatctcttca tagcecttatg cagttgetct
3481 ccagcggttc catcttccag cggatagaat ggcgecgggce ctttctttat gtttttggeg
3541 tcttccattt tgtatgtgtg tgtatgtata tatgctttgg gaatatatgt tcacagaatg

3601 acgactttga aagcgcgttt gaatttttaa acgaaaatct ccgtgtggcet gatatttttt

3661 gcetttttget ttttttcaac cacccggatt tttgcttttt ttcaaaacaa cccaccgacce

3721 gtaaatgttg tgtgttcttg tttctgttgg ggctgctttc ttttagagga gggaggatge

3781 attcagagtt aatatattat atgtgctccg agatctgtgg tatacgagga gttggtgttg
3841 gctttttaat acacaaaata cgcctaaacg cgaggaggceg tcgttgaaac gtaaaggtac
3901 tattactcgt gctacctcgt agatattacc gcgegtaatt agaagtcgtg ggagttgttg
3961 tcgttgtegt tgtattcgtc gacgegegtt tggtegtgta cactttactc gcgecgegac

//

Validation of B. prasinos transgenic lines by PCR (Figure 4b)

Oligonucleotide sequences
1(Fas5) CCACCTTTACCTCTGCCGGACATTGTGA

2TCGAAACGTGAGTCTTTTCCTTACC
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3 TCGCCTCGACATCATCTGCCCAGATGC
4 (Ras5)GCGCGGTAATATCTACGAGGTAGCACGAG
Reference:

Nikolai A. Shevchuk, Anton V. Bryksin, Yevgeniya A. Nusinovich, Felipe C. Cabello, Margaret Sutherland, Stephan Ladisch
/Nucleic Acids Research/, Volume 32, Issue 2, 16 January 2004, Page e19, https://doi.org/10.1093/nar/gnh014

Cell preparation

1 1) Starting from a culture of Ostreococcus tauri, RCC809 or Bathycoccus in stationary phase, innoculate cultures at 1
million cells/ml as determined by flow cytometry (Accuri C6 BD) in 200 ml plastic flasks in Artificial Seawater
supplemented with Keller medium supplement (trace metals, vitamins, nitrate and Phosphate as described in Djouani
Tahriet al., PloS ONE 2011).For each transformation (including control), you should plan on using 50 ml de culture in
exponential phase.

2) Grow cells for 4 to 5 days depending on the light conditions, until they reach densities of 30 to 40.10° cells/ml.
3) Count cells by flow cytometry. Check by SyBR Green Il straining that bacterial contamination is below 2%.

4) Transfer Icultures to 50 ml Falcon tubes.

5) Centrifuge at 8000g for 10 min at 4°C.

6) Remove the supenatant, resuspend the cell pellet in 1 ml de sorbitol TM (pH 7.5) in H,0 MQ, at 4°C.

7) Transférer the cell suspension to 1.5 ml eppendorf.
8) Centrifuge at 80009 for 10 min at 4°C.

9) Remove 900 pl of supernatant

10) Resuspend cells by gently pipeting.

Electroporation of the transgene

2 1) Add 5ug of transgene DNA to cell suspension. Keep on ice for 5 minutes. The transgene consist of the high affinity
phosphate promoter fused to the firefly luciferase (see Djouani Tahri et al., PloS one 2011).
2) Transfer cells to a 2 mm electroporation cuvette (Biorad).
3) Apply an electric field
For Ostreococcus tauri (OTTH595) : capacitance: 25uF, resistance 600 Q, voltage 1.35KV.
For Ostreococcus sp RCC809 :capacitance: 25uF, resistance 600 Q, voltage 1.4KV.
For Bathycoccus (RC4222) : capacitance: 25uF, resistance 600 Q, voltage 1.5KV.
For Ostreococcus lucimarinus RCC802 : capacitance: 25uF, resistance 600 Q, voltage 1.2KV.
4) Add 1ml of fresh culture Medium to resuspend the cells.
5) Add 40 ml of culture medium and transfer to a culture flask.
6) Incubate at 20°C overnight in a light incubator.

At this stage, transient transgene expression can me measured or stable transformants can be selected (see relevant
protocols).
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