Two cassava promoters related to vascular expression
and storage root formation
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Introduction:

Cassava storage roots develop from primary roots by a peculiar secondary growth and accumulate starch
up to 85% of their dry weight. To improve cassava root traits via genetic engineering, the availability of
tissue specific promoters is a prerequisite. Here we describe the isolation of two root specific genes, c15
and ¢b54, and their corresponding promoter regions, both of which are related to vascular expression and

storage root formation.

Results:
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1. Identification and expression analysis of c15 and c54

Two cDNAs, ¢15 and c54, were identified and purified from a cassava storage root cDNA library in differential screening by
hybridising to radioactively labelled storage root mMRNA and leaf mMRNA.

cDNA c15: Size, 1840 bp; Homology, cytochrome P450s; cDNA c54: Size, 902 bp; Homology, Pt2L4; Gene no., two or three;
Gene no., two or three; Genbank access. no. AY217351 Genbank access. no. AY217354
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2. Cloning of the ¢15 and c54 promoters and stable plant transformation
EcoRI Neol
Sequences of promoters p15/1.5 (a, AY217352) and p54/1.0 (b, AY217353) Expressing vectors:  pcpiscus Eemanire——| uidA [Nos/
@) 1 saareararr amarroaTer rocacTran amamarran D) 1 GGATOCACSS GTOTGGSCCA ACTCCACCSC CCAAGAGARA ACCTAMAATS GAGRAATITS 1515 probe widA probe
61 ATTTARATTT TTTARATAGA ATTTAACTCG TTARTATAAT ARATGAATTT ATTACGRATA 61 TCAAAGCTTT TICAACTTTA CAGACTAGGC ATAGSTCCTG GGGCARAGAS AACAGAGCTC
[op—— IATAAATGAR ATTTARATIT 121 AGGACGCTGC CTOCCTGCTT GECCACCTG ARTCATTGET CTCCGOTICE TCTTATGRC eort Neol
161 TTARATITAT TTTTTAATAA ATTTATTTTA TCAAGATITA 191 ATATICICCS ATGATTTTTT ATITITTAAT TTIGGTITC TCTTICTITG CAGGTAMAMT
241 AGGTGAATAT ARATTGITTT TAAATTTTAT GTATTTAAAA TARAGARATA AATGATTAAT 241 AAGCCCATCT CAAMTTCAGA TTTGGGTAAT CATGCGATTT GAGAAACATT ATAGAARAMA pCP54GUs [ l uidA [Nos)
01 AAGCACAGAA CTORARTIT agrec: 301 GETGATCAAC TCCARTTGTG TGTAATTTT GTAGATTGG CAATTAAGGT CGGETTGGCT
[Rp—— -
e Athb-1 <ommmm. . ThGcRRRTIA 361 TTTATAAGAA ATTAGAATTA ACCAATTTCA TAATTATATC ATTCATGACT ATTGATTATA P54/1.0 probe uidA probe
421 ATATCTGACA ANTCCTGTAR TGATTTTTA CCCATTTCAG TATGATTTAC TCATCCCATT . . - .
o1 marossanen e MM a1 crmmarecer cormsa acscorren toacworan sreromrr e OOUth@rN analysis of transgenic cassava containing p15/1.5::uidA (a) and
_________ e 41 TICICIGITT AATTAMIMNT TANMNTCER FTECATATAN T TN p54/1.0::uidA (b)
941 TATTATITIA TTTTARTGIT 601 AATTAAAGAA GAAAATAAGA AGCTGGGAAC ATGATAATAA TAAAGGTCAC CTACATTACC
L —— [suee— 661 GACTGGACHA AGCACATARG CACARARAAC CARRAGARAG ATGATGGCTT AGCTGARARA a)
601 TARCGGAGTA TTCAATATTA 721 GGECCTCCAT TATTTACACT TTICGATCAA ARACARATAT CATGGGTAAT TTAARAAGAT W) Ptz P w12 Gb) PW123456789PW1 234567389
661 ARATTTATCT TTTATTTATA 781 ARAGTACAGC TTACTTATTT GAAARAAAAT TTTTAATTCA CNATTCTTAA ARTGTTGATN 2= 21— B #
2 TCATATGCAR S41 TATICCTATT GATTTTGTT TCAGAGAGAT GIGAGGTCAA ATCCCAAGAT TCCTCTICCT - - L Wyuuwys L L
781 GATTIGATAT 501 TAGGTAGAGT TCCGACCTCT CTGCOTCTCA CATGAAGCTT ACTGGOCTCT ACTCCTCTCT L1
841 TACARATTTT ATTTTTTTAA AAATARAARA TATAAARATT ATTATATAAT TTTATTARAT 961 CERERFAREC CACTCTCAGT TACCCTCTCT CTGCACCAAR TACACTCTAR GCTCTCTCTT el A 5] » B
901 TTTTAATITA ARATTTATAA TTTAKTATAR TTAATTITAT ATTTAART 1021 CACTICCTCT TTGCTTCTCA CCATTTACTT TTAGITICTA TTTCATTTIC TCTTGCTTIC s weg "y e
961 TATCTCATAA CATCATATCA TTTATTAATA AATTTTAATA GGCARATTGA GTARATTTGA 081 7ATG, = - v v
1021 AATTTATAGT GOSAGTARAT TCGATGATTS " Ty as—]
1081 ThceAARARG P
1141 AMTTGGCGTA TACKTCATTA ARTTTCCACC ARACAARTTG CACAATCTTC ATTIGGAATC orobe p1513 N e g1 obe s
1201 corTTanTTA TICTTTTARA TAARRTARA

1261
1321 ATITAGICIG TATATANARA TGGTATTARA ATAAARACGT GOTCACCCAA CICTIGATAT
1381 ARGTARATTT TTAGAGTCGA G0CGTG6366 GTGOTTOCAA CTCCNCAAGG
1441 GCAGGAAACE. ARAACRARKT TARAGATG

Notes: Bold letters underlined with dashed arrows indicate putative
binding sites for transcription factors Athb-1, MYB.Ph, SBF1 and P.
The translation start is indicated by a bold arrow below the ATG codon
on each sequence. The putative TATA boxes are shown in boxes.

3. GUS expression driven by promoter p15/1.5 and p54/1.0

p15/1.5::uidA in cassava

Notes: a, leaf; b, Petiole; c, stem; d, primary root; e, storage root.

Conclusion:
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Notes: Total genomic DNA was digested with EcoRI. P, plasmid pCP15GUS in (a) and pCP54GUS in (b); Wt, wildtype control;
Symbols 1and 2 of (B) and 1 to 9 of (C) represent different transgenic cassava lines.
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Notes: a, shoot; b, stem and root.

Our results demonstrate that the two promoters are related to vascular expression and secondary growth of storage roots in cassava.
The results presented here on histochemical localisation of GUS activity in mature cassava organs suggest that these two promoters
are valuable candidates for targeted gene expression for genetic improvement of cassava, such as delayed post-harvest
physiological deterioration and nutritional improvement of cassava storage roots.



