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to WT for SbF5H-16a and SbF5H-19a, respectively, and
increased 35 and 86-fold for stacked(16a) and stacked(19a)
relative to WT, respectively (p <0.0001; Fig. 2A). Similar
to stalks, transcript abundance of F5H was low in leaves
from WT and bmrl12 plants (Fig. 2B). However, F5H levels
were elevated approximately 26 and 105-fold relative to WT
in SbF5H-16a and SbF5H-19a plants, respectively and 24
and 160-fold for stacked(16a) and stacked(19a) relative to
WT plants, respectively (p <0.0001; Fig. 2B). Caffeic acid
O-methyltransferase (COMT; Bmrl2) expression was sig-
nificantly elevated in WT and the SbF5H overexpression
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lines and decreased in stalk tissue of bmrl2(16a) and
bmr12(19a) with an approximately 8 and 9-fold decrease
relative to WT and 8 and 11-fold decrease in stacked(16a)
and stacked(19a) relative to WT, respectively (p <0.0001;
Fig. 2C). COMT expression was also significantly reduced in
leaf for bmr12(16a) and bmr12(19a) with an approximately
11 and 10-fold decrease relative to WT and a 15 and 7-fold
decrease in stacked(16a) and stacked(19a) relative to WT
plants (p <0.0001; Fig. 2C). Similar reductions in transcript
abundance were previously observed in bmrl12 stalks and
leaves relative to WT (Sattler et al 2012).
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Supplemental Fig. 1 Characterization of SbF5H (Sobic.001G196300). A) Expression of Sorghum bicolor
F5H (Sobic.001G196300 (SbF5H), Sobic.002G029700 and Sobic.005G088400) for various tissues
throughout development from Phytozome (https://phytozome.jgi.doe.gov/pz/portal.html). B)
Phylogenetic analysis of F5H in sorghum, Arabidopsis, maize, brachypodium, rice and switchgrass based
on amino acid sequences. A maximum likelihood tree depicting F5H based on 494 amino acid residues.

Numbers along branches indicate bootstrap support for Maximum Likelihood/Neighbor-joining analyses.
Numbers in parentheses represent percent sequence similarity to SbF5H. Sequence data was obtained
from Phytozome with the following accession numbers: ZmF5H-1 (AC210173.4), SbF5H
(Sobic.001G196300), ZmF5H-2 (GRMZM2G100158), PvF5H1a (Pavir.la01427), PvF5H1b (Pavir.Ib03743),
OsF5H (LOC 0s10g36848), BAFSH (Bradi3g30590), AtF5H1 (AT4G46220) and AtF5H2 (AT5G04330).
FPKM, Fragments Per Kilobase of transcripts per Million mapped reads; FL, flag leaf; GLS, growing leaf
sheath; JR, juvenile root; JS, juvenile stem; LL, lower leaf; MI, mature internode under peduncle; MSG,
mature seed grain; MSI, mature stem internode; PFI, panicle floral initiation.


https://phytozome.jgi.doe.gov/pz/portal.html
https://phytozome.jgi.doe.gov/pz/portal.html
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35S::SbF5H events

Supplemental Fig. 2 Gene expression for 355::SbF5H in the seven independent transformation events.
NN and ZG are abbreviations for the technical staff that conducted transformation experiments.
Expression was determined using the AACt method with the a-tubulin gene (Sobic.001G1070200.1) and
wild-type for normalization. Values presented are means; SE represent standard error. Two biological
replicates were used for analysis.
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Supplemental Fig 3. The abundance of major ion peak area of syringyl (S-lignin) subunit composition
determined using thioacidolysis for wild-type (WT), wild-type, bmr12, 35S5::SbF5H and stacked (bmri2
35S::SbF5H) stover relative to the internal standard (4,4’-Ethylidenebisphenol) were determined by
GC/MS (p < 0.0001). Values presented represent least square means; error bars represent standard
error. Samples with different letters are statistically different at a < 0.05 using Tukey’s HSD test.



Supplemental Table S1. Primers used for RT-qPCR.

Supplemental Table S2. Relative expression levels of genes from the monolignol biosynthetic pathway
determined using BioMark HD, a microfluidic-based, high throughput qPCR system. Relative expression
was determined using the ACt method with the a-tubulin gene (Sobic.001G1070200.1) for
normalization. Values presented are means; SE represent standard error. PAL, phenylalanine ammonia
lyase; C4H, cinnamate 4-hydroxylase; 4CL, 4-coumarate-CoA ligase: HCT, p-
hydroxycinnamoyltransferase; C3’H, p-coumaroyl quinate/shikimate 3’-hydroxylase; CCOAOMT,
caffeoyl-CoA-O-methyltransferase; CCR, cinnamoyl-CoA reductase; F5H, ferulate 5-hydroxylase; COMT,
caffeic acid O-methyltransferase; CAD, cinnamyl alcohol dehydrogenase; DAHP, 3-deoxy-o-arabino-
heptulosonate; FPGS, folypolyglutamate synthase; MTHFR, methylenetetrahydrofolate reductase.

Supplemental Table S3. Analysis of soluble and wall-bound phenolics from wild-type, bmr12, 35S5::SbF5H
and stacked (bmr12 35S::SbF5H) plants. Phenolic acids were analyzed via GC-MS. Values presented are
least square means; SE represent standard error. Samples with different letters for wall-bound and
soluble fractions are statistically different from one another at a < 0.05 using Tukey’s HSD test.



