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Online Resource 5: Screen for organelle-targeting signal peptides

Potential chloroplast transit peptides (cTPs) were predicted using TargetP v2.0 (Almagro Armenteros
etal. 2019) and DeepLoc v1.0 (Almagro Armenteros et al. 2017). In plants, sesquiterpenes are produced
in the cytosol by TPS-a proteins, while all remaining TPS reactions are located in the chloroplast (Chen
et al. 2011). Mitochondrial synthesis of several di- and sesquiterpenoids exists (Vranova et al. 2013)
and it has been shown that some plants are capable of producing monoterpenoids in mitochondria, but
that the transfer of GDP to mitochondria is limited (Vranova et al. 2013; Dong et al. 2016). Hence, a
cTP should be present in most of the predicted TPS sequences, especially the monoTPS. However, cTPs
display a high variation in their sequence length and structure (Lee et al. 2008), leading to difficulties
in cTP predictions. Using our new TPS annotations for M. alternifolia, TargetP v2.0 predicted 13 cTP
containing proteins, all of which belong to TPS-b subgroup. One TPS-g and two TPS-b proteins were
predicted to contain a potential mitochondrial transit peptide (mTP). The two TPS-b proteins are the
TPS-b2 members that are suggested to be one isoprene synthase (MaltTPS043) and one ocimene
synthase (MaltTPS042), both of which use GDP as substrate that is produced in the plastidial MEP
pathway. TargetP v1.1 has been reported to have difficulties in differentiating cTP and mTP peptides
(Almagro Armenteros et al. 2019), and even though TargetP v2.0 uses an improved methodology
compared to the previous versions, the mTP prediction in three TPS that are usually located in
chloroplasts might be an error. Therefore, a second signal peptide prediction was run with DeepLoc v1
(Almagro Armenteros et al. 2017). The number of predicted cTP containing TPS was increased to 20,
including the three sequences that TargetP predicted as mTP, as well as the two TPS-c and TPS-e
proteins. Seven TPS-b proteins were still located in the cytoplasm based on the DeepLoc results,
indicating that the program either did not recognise the cTP target signal, or that these protein sequences
are still incomplete or contain assembly errors. DeepLoc predicted the three TPS-f proteins to be located
at the cell membrane, however, the prediction has a low likelihood (40-44%) and is most likely not
correct, as no other reports on TPS located in cell membranes could be found.

Calvert et al. (2018) reported only 5 predicted TPS containing a cTP in M. alternifolia and 6 in E.
grandis. In order to compare results based on the same methods, the 37 previously predicted tea tree
TPS were also analysed with TargetP v2.0 and DeepLoc v1.0. TargetP detected only two cTP signals
and two mTPs, whereas DeepLoc located 9 TPS to the plastids. In conclusion, the advancements in
predicting transit peptides, but especially the improved gene models reported in our study, notably
increased the number of predicted cTP sequences compared to previous studies.
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