Letters

4 Finet, C. et al. (2010) Multigene phylogeny of the green lineage
reveals the origin and diversification of land plants. Curr. Biol. 20,
2217-2222

5 Hori, K. et al. (2014) Klebsormidium flaccidum genome reveals primary
factors for plant terrestrial adaptation. Nat. Commun. 5, 3978

6 Stirk, W. et al. (2013) Auxin and cytokinin relationships in

24 microalgal strains. J. Phycol. 49, 459-467

Viaene, T. et al. (2013) Origin and evolution of PIN auxin transporters

in the green lineage. Trends Plant Sci. 18, 5-10

N

Trends in Plant Science December 2014, Vol. 19, No. 12

8 De Smet, I. et al. (2011) Unraveling the evolution of auxin signaling.
Plant Physiol. 155, 209-221

9 Edgar, R.C. (2004) MUSCLE: multiple sequence alignment with high
accuracy and high throughput. Nucleic Acids Res. 32, 1792-1797

10 Ronquist, F. and Huelsenbeck, J.P. (2003) MrBayes 3: Bayesian
phylogenetic inference under mixed models. Bioinformatics 19, 1572-1574

11 Tamura, K. et al. (2011) MEGA5: molecular evolutionary genetics
analysis using maximum likelihood, evolutionary distance, and
maximum parsimony methods. Mol. Biol. Evol. 28, 2731-2739

Origin of plant auxin biosynthesis in charophyte algae:

a reply to Wang et al.”

Jinling Huang’, Jipei Yue?, and Xiangyang Hu?

" Department of Biology, East Carolina University, Greenville, NC 27858, USA
2Kunming Institute of Botany, Chinese Academy of Science, Kunming, China

The origin of plant auxin biosynthesis has long been con-
troversial [1]. In our analyses of the TAA/YUC indole-3-
acetic acid (IAA) biosynthetic pathway we suggested that
this pathway evolved in land plants [2]. With the avail-
ability of Klebsormidium genome and other charophyte
sequence data, Wang et al. performed additional phyloge-
netic analyses [3]. It was concluded by Wang et al. that
clear evidence exists for the origin of the TAA/YUC path-
way at least in charophytes. In our opinion, such a conclu-
sion is contingent on two assumptions: (i) Klebsormidium
or any other charophyte TAA and YUC homologs are
functionally involved in IAA biosynthesis, and (ii) both
of the two gene families (TAAs and YUCs) in charophytes
and land plants share a common ancestry. At present,
sufficient functional information for charophyte TAA and
YUC homologs is still lacking. In the analyses of the TAA
gene family by Wang et al. [3], land plant and charophyte
sequences indeed form a clade, but they are also affiliated
with homologs from miscellaneous eukaryotes. Although
the green plant TAA clade (charophytes and land plants)
was interpreted by Wang et al. as being horizontally trans-
ferred from a non-plant eukaryote [3], it can be easily
explained by other scenarios (e.g., vertical inheritance
followed by differential losses or gene transfer in the
reverse direction). Given the affinity of plant TAAs to
homologs from other eukaryotes that are not known to
produce IAA, it is likely that TAAs also participate in
activities other than IAA biosynthesis [2]. In this respect,
the finding of TAA homologs should by no means be
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considered as clear evidence for the existence of IAA
production in charophytes. In the molecular phylogeny
of the YUC family, relationships between charophyte
and land plant sequences are unresolved, and it is uncer-
tain whether land plant and charophyte YUCs derive from
a common origin. Nevertheless, two of the three scenarios
invoked by Wang et al. [scenarios (ii) and (iii)] suggest that
charophyte and land plant YUCs likely do not form a
monophyletic group. Furthermore, scenario (iii), which
involves independent acquisitions by land plants and char-
ophytes, is consistent with a land plant origin of the TAA/
YUC pathway or, at best, points to independent origins of
IAA production in land plants and charophytes. Therefore,
the data presented by Wang et al. are ambiguous and
neither support nor reject the available hypotheses (algal
origin vs land plant origin of IAA biosynthesis).

It is likely that the origin of plant auxin biosynthesis
will continue to be debated. Further functional investiga-
tions and phylogenetic analyses with additional samplings
are necessary to better understand this important topic of
plant biology.
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