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RESULTS OUTLOOK

Berberine bridge enzyme-like proteins are flavin-dependent enzymes

that are present in bacteria, fungi and plants. In Arabidopsis thaliana,

27 genes encoding BBE-like enzymes (AtBBE-like) have been

identified. Four different active site types have been found within

AtBBE-like proteins (Fig 1). However, the biological function of most

of the AtBBE-like enzymes remains enigmatic[1].
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Expression of the GUS reporter is visible in additional plant

organs.

Transcriptional GUS reporter lines show expression in seedling

roots for all genes from subgroup 6.

Members of AtBBE-like subgroup 6 (highlighted in orange) were found

to oxidize monolignols to their corresponding aldehydes in vitro, a

process that might play a role in lignin metabolism[2]. Additionally,

they share high similarities in sequence and structure. We therefore

hypothesize a role of the AtBBE-like enzymes from subgroup 6 in the

fine-tuning of the extracellular phenolics pool. However, in planta

function of the individual genes of subgroup 6 remains elusive and

appears to be highly diverse and very specific.

Fig. 1: Protein distance tree and selected reactions of the 27 AtBBE-like proteins in Arabidopsis

thaliana. Subgroup 6 (highlighted in orange) contains predicted monolignol oxidoreductases.

⚫ All GUS reporter lines show expression in seedling roots

⚫ Expression patterns are very distinct for the individual AtBBE-like

genes from subgroup 6

⚫ pAtBBE-like24::GUS is expressed in embryo radicles

⚫ pAtBBE-like15::GUS and pAtBBE-like26::GUS are expressed in

developing pollen and anthers, respectively

⚫ pAtBBE-like13:GUS shows increased and altered expression of

the reporter when treated with auxin

⚫ qRT-PCR analyses show elevated expression of all genes from

subgroup 6 in seedling and mature roots

⚫ Phenotyping of T-DNA insertion mutants of Atbbe 13 and 15, as

well as the Atbbe 13, 15 double loss-of-function line do not

exhibit an obvious phenotype

Fig. 2: GUS staining in seedling roots. A: pAtBBE-like13::GUS; B: pAtBBE-like15::GUS; C: pAtBBE-

like24::GUS; D: pAtBBE-like25::GUS; E: pAtBBE-like26::GUS. A, B, C, E: Bar = 50 µm; D: Bar = 100 µm.

Fig. 3:  GUS staining of AtBBE-like promoter-GUS reporter lines. A: pAtBBE-like15::GUS; Flower 

with stained pollen in anthers. B: pAtBBE-like24::GUS; Walking stick stage embryo with stained radicle 

and root tip. C: pAtBBE-like26::GUS; Flower with stained anthers. D: pAtBBE-like26::GUS; Stained 

conductive tissue. A, C, D: Bar = 200 µm; B: Bar = 100 µm

⚫ Multiplex CRISPR/Cas9 approach in order to create homozygous

loss-of-function lines for the clustered genes AtBBE-like 24, 25

and 26

⚫ Generation of overexpressor/ fluorescent reporter lines

employing the GreenGate method

⚫ Subcellular localization of AtBBE-likes from subgroup 6

⚫ Phenotyping of overexpressor lines

⚫ Determination of phenolic compound composition in wild type vs.

mutant plants
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