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Supplementary table 1: Description of candidate reference genes used in this study

Target gene/
TrichDB accession codes I

Cellular function of gene product

References

a-actin

TVAG 200190 TVAG_249200
TVAG_172680 TVAG_150270
TVAG_160060 TVAG_310030
TVAG_090470 TVAG_149090

TVAG_054030 TVAG_512800
TVAG_485210

B-tubulin
TVAG_456920 TVAG_062880

TVAG_034440 TVAG_008680
TVAG_525430 TVAG_073810

Rpbl
(RNA pol. 1l)

TVAG 247430
GAPDH

TVAG_347410 TVAG_476100
TVAG_146910 TVAG_366380

G6PDH

TVAG_414060

ferredoxin-1

TVAG_003900

elF2a

TVAG_379780

eEFla

TVAG_067400 TVAG_013320
TVAG_463940 TVAG_354100

18S rRNA

TVAG_350330
(and 113 additional gene
copies)

Fundamental protein in the eukaryotic cytoskeleton and major component of
microfilaments. Actin is involved in cell motility, contraction, architecture
maintenance and physical integrity. In T. vaginalis, actin microfilaments are
related to parasite cytopathogenicity, since morphological changes (in the
amoeboid stage) seem to be related to virulence. Widely used as RT-qgPCR
reference gene in many organisms and experimental conditions.

Component of tubulin dimers, that polymerize into microtubules. Microtubules
are involved with cellular architecture maintenance, intracellular transport of
vesicles and organelles, mitotic chromosome segregation and cilia/flagella
assembly. T. vaginalis trophozoite morphology is mostly shaped by the
microtubule cytoskeleton, which forms the pelta-axostyle complex, the mitotic
spindle, basal bodies and flagellar axonemes. The T. vaginalis genome revealed
several copies for the three genes encoding 3-tubulin proteins. Widely used as
RT-gPCR reference gene in many organisms and experimental conditions.

Main subunit of eukaryotic RNA polymerase Il. RNA Pol Il catalyzes transcription
of all nuclear mMRNAs. Sometimes used as RT-gPCR reference gene.

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) is the sixth enzyme in
the glycolysis pathway. The enzyme catalyzes the conversion of glyceraldehyde
3-phosphate to D-glycerate 1,3-bisphosphate. Furthermore, in T. vaginalis
GAPDH is a member of the family of surface-associated enzymes that function
also as receptors for fibronectin, among other host substrates. Widely used as
RT-gPCR reference gene in many organisms and experimental conditions.

Glucose-6-phosphate dehydrogenase (G6PD) is the first enzyme in the oxidative
phase of the conserved pentose phosphate pathway. This enzyme catalyzes an
irreversible reaction of glucose-6-phosphate (G6P) in 6-phosphoglucone-o6-
lactone, with the production of NADPH. In T. vaginalis, G6PDH and 6-
phosphogluconolactonase (6PGL) genes are fused in a single open reading
frame. Commonly used as RT-gPCR reference gene in many organisms and
experimental conditions.

Central protein in the hydrogenosome metabolism. Ferredoxin is a iron-sulfur
electron acceptor protein that couples pyruvate decarboxylation to H* reduction
into H,. No available report of its use as an RT-gPCR reference gene.

The eukaryotic translation initiation factor 2a (elF2a) gene encodes the subunit a
of elF2, which escorts initiator Met-tRNA, to the small ribosomal subunit during
formation of the pre-initiation complex. Sometimes used as RT-qPCR reference
gene.

The eukaryotic translation elongation factor (eEF1la) gene encodes the eEFla
protein, which is part of the eEF1 protein and plays a central role in the
elongation steps of eukaryotic translation. eEFla escorts aminoacyl-tRNAs to
the 80S ribosome acceptor site. Widely used as RT-qPCR reference gene in
many organisms and experimental conditions.

Sole rRNA component of the small subunit of the eukaryotic 80S ribosome.
Widely used as RT-qPCR reference gene in many organisms and experimental
conditions.
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*: Functional description ; e: Use/establishment as reference gene in RT-gPCR assays.
+: The T. vaginalis paralogous copies described in these studies are indicated together with their respective
bibliographic reference in the following pages.
1: Oligonucleotide pairs were designed based on the 1t accession codes from each list (underlined), but are equally able
to amplify the other paralogous gene copies listed above.
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Supplementary table 2: Cq data for candidate reference genes

a-actin  B-tubulin rpbl GAPDH G6PDH ferredoxinl elF2a eEFla 18SrRNA

N 32 32 32 32 32 32 32 32 32
Ge‘["c';"]ea” 17.78 21.92 28.42 17.04 24.27 20.07 27.23 17.00 8.83
Ar'[ é”pe]a” 18.03 22.40 28.90 17.21 24.44 20.23 27.32 17.27 9.31
Min.[Cp]  13.74 17.52 13.11 13.31 17.79 15.69 23.55 13.33 4.92
Max.[Cq]  30.40 36.86  37.84 21.78 33.96 23.98 34.27 29.12 20.93

N: Number of samples; Geo Mean: Geometric mean of Cq values; Ar. Mean: Arithmetic mean of
Cq values; Min.: Lower Cq value; Max.: Higher Cq value.
Data were calculated by the BestKeeper program.

Supplementary table 3: Stability values/scores for the algorithms used in this work

BestKeeper BestKeeper BestKeeper

ACq geNorm NormFinder SD (xCq) coeff. of corr. (r) p value

a-actin 3.608232 1.950537  0.408370 2.32 0.681 <0.001
B-tubulin 5083149 1.784633  0.376808 3.66 0.567 <0.001
rpbl 4.840302  2.345323  0.800115 3.98 0.628 <0.001
GAPDH 3.011740  0.622130  0.194674 1.97 0.785 <0.001
G6PDH 3.126157 1.166116  0.217217 1.96 0.843 <0.001
ferredoxin 1 3404484  0.622130  0.176028 2.27 0.600 <0.001
elF2a 2.984542 1.119349  0.320583 1.72 0.867 <0.001
eEFla 3.847907 1.477999  0.382490 2.45 0.619 <0.001
18STrRNA 3858006 1.383471 _ 0.383195 2.48 0.686 < 0.001

The four more stable transcripts indicated by each algorithm are highlighted in gray
and the most stable transcript for each one is in bold.



LEGENDS TO SUPPLEMENTARY FIGURES:

Supplementary figure 1. Calculation of amplification efficiencies for primer pairs by linear
regression of Cq values obtained in RT-gPCR reactions using tenfold serial dilutions of T.
vaginalis throphozoite cDNA.

Supplementary figure 2. ACq comparison for the complete set of candidate reference genes.
Variability in gene expression is represented by differences in Cq values (ACq) between each
gene pair. Mean ACqgs are depicted as filled circles and error bars correspond to standard
deviations of these means. Shorter standard deviations indicate that compared genes share
relatively stable expression or are co-regulated. Dashed vertical lines limit datasets for each
compared gene and the solid horizontal line indicates the boundary wherein identical
expression levels would converge.

Supplementary figure 3: Expression analysis of the T. vaginalis recombinase Dmc1 and nine
other genes from the meiosis detection “toolkit” in published RNA-Seq datasets. A: Expression
of meiotic mMRNAs in RNA-Seq datasets from normal (IR = iron rich) and iron depleted (ID)
parasites. Read counts were normalized as reads per kilobase of transcript per million mapped
reads (RPKM). Datasets were obtained from Cheng et al. (2015). B: Expression of meiotic
MRNAs in RNA-Seq datasets from normal trophozoites (1% _12h) and parasites cultured in
glucose restricted medium for 12, 24 and 36 hours (GR 12, 24 and 36 h). Read counts were also
normalized as RPKM. Datasets were obtained from Huang et al. (2014). TrichDB accession
codes as follows: Dmcl (TVAG_155030), Msh4 (TVAG_455180), Msh5 (TVAG_472000),
Spoll (TVAG_258950), Hopl (TVAG_230730), Hop2A (TVAG_058400), Hop2B
(TVAG_151700), Mnd1 (TVAG_062830) and Mer3 (TVAG_292060).

Supplementary figure 4: Expression analysis of the four more stable candidate reference
genes in RT-gPCR using previously published EST (expressed sequence tags) and RNA-Seq
datasets. A: Analysis of GAPDH (polled), GEGPDH and ferredoxin-1 mRNAs in normal (37 °C;
TvE) and cold-stressed (4 °C for 4 hours = TvC) EST libraries of T. vaginalis. EST counts
were normalized as transcripts per million (tpm). No ESTs were detected for elF2a. Datasets
were obtained from Fang et al. (2015). B: Analysis of GAPDH (polled), G6PDH, ferredoxin-1
and elF2o mRNAs inRNA-Seq datasets from normal (IR = iron rich) and iron depleted (ID)
parasites. Read counts were normalized as reads per kilobase of transcript per million mapped
reads (RPKM). Datasets were obtained from Cheng et al. (2015). C: Analysis of GAPDH
(polled), G6PDH, ferredoxin-1 and elF2a transcripts in RNA-Seq datasets from normal
trophozoites (1% 12 h) and parasites cultured in glucose restricted medium for 12, 24 and 36
hours (GR 12, 24 and 36 h). Read counts were normalized as RPKM. Datasets were obtained
from Huang et al. (2014).

Supplementary figure 5: Comparison of protein products corresponding to the four most
stable reference genes observed by RT-gPCR during cold induced cyst-like differentiation of T.
vaginalis. The comparison was based in quantitative proteomic detected gene products
representing T. vaginalis trophozoites and induced cyst-like/pseudocyst forms induced by iron
depletion. Normalized protein copy number per cell data were obtained from replicate
experiments reported by Dias-Lopes et al. (2018; supplementary table S1). GAPDH is
represented as a pool of three different isoforms corresponding to paralogues that can by
potentially amplified by our primer pair (TVAG-476100 was not detected in their analysis).
Data are presented as mean + standard deviation of three (cyst-like forms) and four
(trophozoites) replicates. Statistically significant differences were not detected for any of the
gene products (Mann-Whitney U test, p > 0.05).



Supplementary figure 1: Amplification efficiencies
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Supplementary figure 2: ACq comparison
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