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Fig1S. Amino acid sequence alignment between the primase domains of T7
primase-helicase and AtTwinkle. The six conserved motifs of prokaryotic primases
are indicated by roman numbers. The identity of the catalytic conserved amino acids
in the RNAP domain and the conserved cysteines that coordinate a zinc atom in the

zinc finger of T7 primase are indicated by a red asterisk.

Fig 2S. Amino acid alignment of selected plant primase-helicases. Amino acid
alignment between selected plant Twinkles. The conserved cysteines and the
catalytic amino acids in the RNAP domain are colored in black.

Fig. 3S AtTwinkle oligoribonucleotide synthesis using an array of 64
trinucleotides sequences labeled with [a-*’P]-ATP. The reaction contained

individual oligonucleotides with the 5-TTTTTTTXXXTTTTTTT--3' sequence. The
identity of each deoxynucleotide is denoted by a color code. The identity of the 3"
deoxynucleotide varies in each panel. Panel A contains an adenine, panel B contains
a cytosine, panel C contains a guanosine and panel D contains a thymidine. Within
each panel reactions 1 to 4 contained an adenine, 5 to 8 a cytosine, 9to 12 a guanine
and 13 to 16 a thymidine. Finally, each of the four groups contained an adenine,
cytidine, guanine and thymidine in the first, second, third and four positions
respectively). Primase reactions were carried out using 5 uM of the synthetic

template and 0.5 uM of each recombinant AtPrimase-helicase.

Fig. 4S AtTwinkle oligoribonucleotide synthesis using an array of 64
trinucleotides sequences labeled with [a-*2P]-CTP. The experimental setup is

equal to one described for Fig. 3S.

Fig. 5S AtTwinkle oligoribonucleotide synthesis using an array of 64
trinucleotides sequences labeled with [a-*’P]-GTP. The experimental setup is

equal to one described for Fig. 3S.
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Fig. 6S AtTwinkle oligoribonucleotide synthesis using an array of 64
trinucleotides sequences labeled with [a-*2P]-UTP. The experimental setup is
equal to one described for Fig. 3S.

Fig. 7S Quantification of oligoribonucleotide synthesis by AtTwinkle in
trinucleotides templates. Graphical representation of the total amount of
synthetized oligoribonucleotides in a GGA template as 100%. The percentage of
each RNA product (2-mer to 8-mer) from the GGA template is indicated. The relative
abundance of total RNA synthesis and its breakdown from 2-mer to 8-mers, in
comparison to the synthesis in the GGA template, is indicated for the rest of the

templates.
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Beta vulgaris LVADAHT LFICCDWKS--GMNDLLFLGRGRLPLLPRLRDGPAPTPCFTFR~

~RLPFVTNYS-KPTSIVQPK;

SL-TNAGYSY--ARHPSLS

Camelina_sativa FLLRLPQAHL: RKLSCSMSV---LMGSKQFLEFCLLPSF TRPVLAS-RPVSKNSPF-
Solanum_lycopersicum ILLPYRRIVVN: NSNN-----F--VMGSKYFLHKPSITLPTI~ -RLIFSAFAS-KPIS
Vitis vinifera FSPLFLKLRVSDPQMLLLQQORLVISSSRTI--LMASKHLLKPTPSTLPLK IISAFPL-KPNSRILPI VY--S-ENPED 100

Tarenaya_hassleriana PFLLRMPONNL-
Lupinus_angustifoliu LRYSHTLI
Nelumbo_nucifera MKRSKHIQRAVGAINAPLRPPDRPLRRPLS PGDLKPFVSWPWKLVENQKVQSRASSQMVLHPHRPLHTL
Noccaea_caerulescens PPYTETERRERETPKTLRAKYKKKHYAAQLLKSLITKRYFEMRFLLRPPOTHL
Juglans_regia =~ -—------- MPLIQQCLYRPLQYTPEL SSTTSPRRLGRAWSRSLSYATTLSFFKVPPPPGLQ
Eucalyptus_grandis LLPPRSSLRPAHVASLL
Musa_acuminata
Nicotiana_tomentosif
Pyrus_x_bretschneide
Brassica_rapa
Raphanus_sativus
Arabidopsis_thaliana
Theobroma_cacao

RKLSCSMPA---LMASKQFLEFLPSVPSVTFCPST AH--P-TEHED 102
LLENFPSKLI--TMSTQTSFNPTPLKKCLSSQ-~====-====—=====--— VH--L-ENPNE 93
LSSNI-- ~LHHFHTY -
RRLSSS-MSV--LMGSKQFLEFCLLPSFAAYPSSSSSSSSLSPSYTLGRQ--ROLSSVS—

RKLSSS-MSV--LMGSKQFLEFCLLPSFAA. PCCTRGAQ:
RKLSSSMSL---LMGSKQFLEFCLLPSF PSYTRGVQ L
RKLSCSMSV---LMGSKQFLEFCLLPSF! YPSSPSY. v VD--T-EVEAD

SLFSCN-SAA--LMASKTFSSSFSLLPLT! RLSTPC VY--S-KELED 99

Phoenix_dactylifera PQLPRCPLDNL LHSSS----L--MGGSKHLTVRCSTSAAV! VH--L-PELDD 92
Gossypium_arboreum ILRLPSHNQRFHLLLRNL SSFASK-TTI--FMASKHFLPSPLLPQTLS AY--S-QDLED 99
Ricinus_communis RYAYYSPQIHL YKLSSSSSKVG-FMGSKLFLKPTTTTLPPL PFSYSSSG LQYHTC 92
Malus_domestica LLLHRPFRKL: PSA F -V-ETPKE 107
Manihot_esculenta ILRLAHYNSRTHL: LCNTR-----KCLLPVYCS-KSISKIRPY-~FL-KTNGFAS—-NATVTAP-—-—==-—===—= -GGES 94
Cucumis_melo FLHHNQCLYNPFSKL: PA--FSENPRD 110

Gossypiumﬁhirsutum ILRLPSHNQRFHLLLRNL

Prunus_mume LLLHRPLRKL----SFLTSS-AGL--LMGTVQLFKSTPCPNPLT

Marchantia_polymorph LAGHVRA! IQVTSVWSASTGLARHIWWLPVLPSLCCK

Capsicum_annuum LLPYRRIVVN: --VMGSKYFLHKPSIAFTTI-

Nicotiana_tabacum ILLPYRRLVLN-: ~MGSKYFLHKPSVTIHKT-

Arachisfipaensis ~=SMTTHPFIRPTGTHPFSPQ:

Daucus_carota L ~KLLFSNHPS-KPTSKSSPF--LI-KSCGVSY~-

Arachis_duranensis ————————— MTTHPFFRPTGTHPFSP« LHHFNPC IFTILCSRPPLSKNHPLPSPL-TSNGYSR--SSHATVP:

Oryza_sativa PPRPSLQSLLLMAA* GGDSGL--LLAARRRLP: L HRI LLHAF" RRGRHEVAC--CV-RTEPAPRPASPVAVRS

Sorghum_bicolor [PPRPSLHSLLLM, -, GGDSGL--LLAARRRLAAT; IRLLHSFSP-GRVPRRPEVACCV-RGAPDA---RRSAPAP

Citrus_sinensis FL. LOHNPIAGSFSHSRLHKLSY LFMDSSTLRT--AAASTRLFTINSSPCFSS— SPRRLITTSLAFKRINNNNYK- —=---NDD-DNNNNHHPL.

Cynara_cardunculus ILLRHRSSLH ~KFISSGLPS-NSVPKLVSL

Solanum_tuberosum FLPYRRIVVN: ~RLIFSAFAS-KPIS:

Solanumﬁpennellii ILLPYRRIVVN: ~RLIFSAFAS-KPIS:

Brachypodium_distach PPRPSLOSLLLM; LLHSFSAG-

Setaria_italica [PPRLSLHSLLLM; GGDSGL--LL RRRLPV; IRLLHSFAG-

Vigna_radiata PFF-FSSKLS--TMTPQTLFHSSPFPTL! TPFCO: FL PFFTVFCS-KPTSRNSSS--PL-RTNGYID--VSHASIP

Brassica_oleracea RKLSSS-MSV--LMGSKQFLEFCLLPSFAA- PSCTRGAQ: L! RPVLAS-RPVSKSSPY--HQ-RPNGVSPY-TSISRAP

Medlcago_truncatula RYPHAVV----PLF-5- ==TMNTQTLSNSTPFSNLQK: LFLQ TREFFQ! PFFTVFCS-KRASKFPPL--PL-KTNGYHG--VSTAKVP

Zostera_marina ITFP: --ILPHRFLIGATYSIPAL: LYRLQRTLT NRSTLHLRA-SPKSY LRSVTSVP

Erythranthe_guttata LLLPQRKLLFS----PHSNSTRRII--FMGSKNFLLLKFSPTPVTHAHIHSLDSRSCYSQ-----=~ IHFFRSRSNRKNPLLFPSPKHFSPIYQQ------=~-] RSSGYSFTPSAAIPIP---—- RP----- IA--GVETLEK 110
Coccomyxa_subellipso 0
Cicer_arietlnum IFVSQNMRFRYHHALT PFFSMNTQT--LSNSTPFSNLKKPLSFLT HRFQ VY--L-----E 94
Gossyplum_raimondil ILRLPSHNQRFHLLIRNL SSFASN-TTI--FMTSKHFLPSPLLPQTLS AY--S-QDLED 99
Cucumisfsativus FLHNNHCLYTPFSKL----SSFSSPSC----LMGSFPLCKSTSLVFLSHLSSSSSSSSQK ~SLLHGSFPV-RPLSLVKPF--AM-! KPNGVSSF TSHANVP--—-- RP-----. PA--LLENPPD 107
Aegilopsitauschii PLVGGLATPLIAL: LMET ~WLWHPDMGG: HVRSMEE 48
Amborella_trichopoda HFLSNPQVS LLFFCLIR! LHT! LLFGNPT--KPISTLRLV SL—KRPRLASLRPVMIKRA VH--V-ERQEV 77
Fragaria_vesca FLLHRPLHKL----SALSSSTSL---LMASKQLLKSTPFTNP: PSPQ: THLF! LVFSAFPP-KPTSKARPF--CL-RTNGYSYASRATVKAP VD==L-==-=-- 91
Sesamum_indicum MPIPRPI VD--V-ETLEK 17
Populus_euphratica ILAFATHKPHVNL----NKKLAFLSSFHYYMGSKFLLKPTTSTFPT LPLL! QYRTF-—---] KRLSPVFCSSKPTSKFSRS--LLTQTNGLP---FSPLSAP

Morus_notabilis SKQFLKSTFFSNPLT-

Nicotiana_sylvestris ILLPYRRLVLN-: NSNNFA: ---MGSKYFLHKPSITIHKT-

Capsellaigubella FLLRLPQTHL: RKLSCS-MSL--LMGSKQFLEFCLLPSFAVC.

Arabis_alpina FMGSKQFLEFCLLPSLATHTSSSISPSYTPGRQQR

Zea_mays = —ooooomoooooo——o———————- MNKTLNPPSYPIYLPPPRLSLSSLPSPPHPNPSSPALPAPCPRAS----DQPGCRNPTRCPVMPPRPSLHSLLLMAASAAAASGDSGPLLAAR-

Jatropha_curcas FFFKPATLPSLSP-:

Eutremaigalsuglneum FLLRLPQTHL----RKLSCSMSV---LMGSKQFLEFCLAPSFAA: PSYTPGRK L RLVPVSAS-RPVSKNSPY--QN-RTNGLSSY- TSVSRIP

Prunus_persica

Phaseolus_vulgaris LRYPHTLR----PFFFSS-KLT--TMTPQTLFHAHPFPTLKT -——— -~ THFYQ--——--————-] RHRFLPH-—---] RPFFTVFCS-KPTSRNSPS--PL-RTNGYHG--ASHASIP--—--! RP-———- VQ--L-ESPGA 93
Populusitrlchocarpa LFLLFLPQKVY D 17
Citrus_clementina 0
Genlisea_aurea FQLE" LPPI--SQ-KGSGCVYT-SSALPAP IG--G-FEFVQ 44
Ostreococcus_tauri GGV----RQDQAPSSAP--RGVAPAPLRGTPAPPP-——————————————————————— QQRORAPQGGTQTPRSPPQOG-RSPPRAPSAENTT-SATGHFSTPAPVVHRS 91
Micromonas_pusilla 0
Selaginella_moellend o
Ostreococcus_lucimar

Micromonas_commoda PPPPPP PPPPPPP PQTRT: PTPDR 32

Physcomitrella paten FRDVATT AAAAAAAAAAATAEVP === === === mmmmmmmmmm e 26
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