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Euphorbia pulcherrima Willd. ex Klotzsch

Euphorbiaceae family

- Cassava (Manihot esculenta) and the castor
oil plant (Ricinus communis)

- Mexico as center of origin

- Genus Euphorbia contains ~2000 species

(TREJO ET AL. 2012)
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- Cassava (Manihot esculenta) and the castor
oil plant (Ricinus communis)

- Mexico as center of origin

- Genus Euphorbia contains ~2000 species

- Breeding > Mutagenesis (X-ray irradiation)

. ‘White paradox’ E} Expression of genes and enzyme activities involved in
the formation of anthocyanin
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Hybrid de novo transcriptome assembly of
poinsettia (Euphorbia pulcherrima Willd. Ex

Klotsch) bracts

vinicius Vilperte'="
Thomas Debener'”

Bracts of
poinsettia varieties for three color
developmental stages.
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Fig. 2: Anthocyanin biosynthetic pathway
and expression of related genes during
bract development.
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expression profiles during bract
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z Glutathione S-transferase (GST)

6

Major detoxifying enzymes

v

« Abiotic and biotic stress modulation
pathways (sLam et AL 2017)

w B

Normalized Relative Quantity (NRQ)
N

- Anthocyanin-related GSTs
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« Z mays (Bz2) (marRs ET AL. 1995)
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« A. thaliana (TT19) («TAMURAET AL. 2004) Tae e d e e e P
of 8 & & & <‘0§= © oS
. 56 s §F ¥ o &
« P hybrida (PhAN9) (aLriNETO ET AL 1998) ¢ e * ¢ #
e D. Caryophy//us (f/3) (LARSEN ET AL. 2003) Fig. 4: RT-qPCR of EpGST for 12 red and white poinsettia
varieties.

« Mutations

(CHENG ET AL. 2015) (LUO ET AL. 2018)
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Fig. 5: Schematic representation of the full-length sequence (2314 bp) of the Euphorbia pulcherrima GST gene (EpGST).

2 introns and 3 exons = CDS of 645 bp

« Similar structure to AtTT719 and PhAN9

SSR locus (CTTG,) i Frameshift : Putative non-translated
with 4bp indel

mutation or non-functional protein

B
ATG TAG

red petal ) pink petal
1 2 3 4 5 6 7 8 | 9 10 11 12 13 |
Chr. 3
100 bp

Indel

Riant1: CAA CTT CTG GTG CTG CCT|C GC| ATG GGG GAG CGT 1€

riant3: CAA CTT CTG GTG CTG CCT /CG CGC| ATG GGG GAG CGT |14 15 16 17
riant4: CAA CTT CTG GTG CTG CCT CGATCGC| ATG GGG GAG CGT

Riant2: CAA CTT CTG GTG CTG CCT| GATCGC| ATG GGG GAG CGT

variegated petal 3
18 19 20 21 22 23 24 25 261

(CHENG ET AL. 2015)
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EpGST TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTT( rC CAGCCCTTTGGGTTAG
Noel TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTC CAAACAGCCCTTTGGGTTAG
Valentino TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTT( CAAACAGCCCTTTGGGTTAG
Christmas Feelings TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTOH TCAAACAGCCCTTTGGGTTAG
Christmas Glory TTTTGATCTAGTTCATGTTGATCTTCCTTCTGCTCAACACAAACTCTCTTCCTTQCTTCICAAACAGCCATTTGGGTTAG
Joy TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTT(

Titan TT T TGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTG CAAACAGCCCTTTGGGTTAG
Bravo TTTTGATCTAGTTCATGTTGATCTTCCTTCTGCTCAACACAAACTCTCTTCCTT( FCAAACAGCCATTTGGGTTAG
SK130 T TTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTQCTTCPCAAACAGCCCTTTGGGTTAG
Christmas Feelings Pearl TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTd--~~[PCAARCAGCCCTTTGGGTTAG
Christmas Glory White TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTQ-~--~PCAAACAGCCCTTTGGGTTAG
Joy White TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTQ-~--~-FCAAACAGCCCTTTGGGTTAG
Titan White T T TGATCT TGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTQ-——-FCAAACAGCCCTTTGGGTTAG
Bravo White T TTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTQ-———-[PCAAACAGCCCTTTGGGTTAG
SK130 White TTTTGATCTTGTTCATGTTGATCTTCCTTCTGCTCAACATAAACTCTCTTCCTTA———-JFCAAACAGCCCTTTGGGTTAG

Fig. 6: Alignment of the EpGST CDS for 12 red- and white-bracted poinsettia genotypes.
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Fig. 7: Genotyping of the 4 bp indel in the EpGST gene for red and white poinsettia genotypes.
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Fig. 8: Neighbour-joining tree of poinsettia GST genes and known anthocyanin-
related genes. Maximum Likelihood as statistical method and 1000 bootstraps.
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tt19 tt19 tt19
35S5::GFP 355::EpGST mut 355::EpGST

Col-0 tt19

Fig. 9: Functional complementation of Arabidopsis tt19 mutant with the EpGST gene
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Fig. 10: KASP assay for the 4 bp indel in the EpGST gene.
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Fig. 11: Genotyping of the 4 bp indel in Aurora progeny.
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Amplicon-Seq
100 7 - 978864973 #65  958 T IEEGTAT
30 —
Variety Tut?;rc;\:ssage Zygosity 80
Chr. Feelings 468931 Rr 70
Chr. Feelings Pearl 392,563 - % :g 526, po o
Valentino 405905 ER 5 a0
Vintage 325,598 RR ﬁ g
Aurora 513,140 RR g 5 -
Aurora P1 448. 446 RR 10 : 18 34 26 - 41 a1 s
Aurora P2 465,673 ER 0 . — (| — i (| (] —
Aurora P3 488,369 Rr Feelings Feelings |valentino Vintage Aurcral Aurora  Aurora Aurora | Plasmid  Plasmid
353.'.'EFGST e 3?3,68? - \, red wh'lte/ e A \\\100 240 302 hguiat'lon wild-typg
358::EpGST 338.723 RR mwild-type allele O Mutated allele

Table 1: Summary of amplicon sequencing.

Fragment Length Analysis

SK159 Dark Pink (RR) with 525 progeny
3 heterozygous progeny out of 190

Aurora Jingle (RR) with 750 progeny
3 heterozygous progeny out of 188

Fig. 12: Distribution of wild-type and mutated alleles from the EpGST for
different poinsettia genotypes.
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Fig. 13: Example of fragment length analysis for the progeny of
irradiated homozygous varieties.
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Conclusions and remarks

1) Identified and characterized the anthocyanin-related GST in poinsettia

2)

3)

4)

5)

6)

Identified a 4bp indel highly related to the white phenotype

Developed a molecular marker to select promising genotypes for poinsettia breeding

High similarity with other anthocyanin-related GSTs

Functional analysis in Arabidopsis tt19 mutant

Identified the mutation arising from homozygous red varieties
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