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Supplementary Figure 1: PfAP2-G clusters with early markers of gametocyte
development. Clustering analysis of the expression patterns of 176 clonally variant
genes (rows) in 21 parasite lines (columns) (see' for details) revealed co-clustering of
PfAP2-G (in red) with known markers of early gametocyte development (Pfsl6,
Pfg27/25, Pfgl4.744, Pfgla.745, Pfgla.748, in bold)*® as well as numerous genes
enriched in the early gametocyte proteome (marked with *)*. Values are the log, of the
expression fold-change relative to the average within a given comparison. Published
gene names are shown when available.
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Supplementary Figure 2: Sequence conservation among PfAP2-G apicomplexan
orthologs centers on the ApiAP2 DNA-binding domain. Apicomplexan orthologs (based
on reciprocal BLAST analysis) were aligned using Clustal omega®. The AP2 domain (Pfam
PF00847) is indicated in green and greater (50+%) conservation and identity is indicated
with grey and black background respectively. No ortholog could be identified in
Cryptosporidium spp.

(Gene IDs: T. gondii TgAP2IV-3: TGME49_ 318610 (ToxoDB), E. tenella EtAP2-G:
ETH_00001325 (GeneDB), P. knowlesi PkAP2-G: PKH_143910 (PlasmoDB), P. vivax
PvAP2-G: Translation of PviS_CMO000455 1749161-1757917*, P. berghei PbAP2-G:
PBANKA_143750 (PlasmoDB), P. yoelii PyAP2-G: PYYM_1441600 (PlasmoDB),
falciparum PfAP2-G: PF3D7_1222600 (PlasmoDB), T. annulata TaAP2-G: XP_952218.1
(NCBI nr), B. microti BmAP2-G: CCF73073.1 (NCBI nr))

*The P. vivax ortholog (PVX_123760 at PlasmoDB) is misannotated, ORF and homology
extends 7884nt (2628aa) upstream of the annotated start codon.
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A F12: GNP-A4:
Nonsense Frameshift

pfap2-g :

B Clone GNP-A4: Insertion of an ‘a’ nucleotide results in a frameshift and a STOP codon at position 2190

gga aga cgt tta agt aaa aaa ttt taa
G R R L S K K F stop,ig

Parental 3D7 with an asparagine residue at position 2190

gga aga cgt tta agt aaa aat ttt aat gtt aaa aga ...
G R R L S K N F Ny,vy K R

C Clone F12: a-to-c SNP converts serine 1308 to a STOP codon

gaa tta aat aat tat cca ata aat taa
E L N N Y P I N stop

Parental 3D7 with a serine residue at position 1308

gaa tta aat aat tat cca ata aat tca aca caa gat tat ...
E L N N Y P I N ST Q D Y

Supplementary Figure 3: pfap2-g mutations in gametocyte non-producer lines.

A) Positions of pfap2-g mutations in gametocyte non-producer lines F12 and GNP-A4. B)
A single nucleotide insertion disrupts the coding sequence of pfap2-g in the gametocyte
non-producer GNP-A4. C) A non-sense mutation disrupts the coding sequence of pfap2-
g in the gametocyte non-producer F12.
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Supplementary Figure 4: PfAP2-G knockout strategy and validation. A) Overview of
PfAP2-G knockout strategy using positive/negative selection for replacement by double
homologous integration (dashed lines). Positions of Hindlll restriction sites (H) and
probe (undulating line) used for Southern blot analysis (See Figure 2B) are also shown.
B) PCR validation of PfAP2-G knockout by double homologous recombination with
amplified regions indicated by the brackets in the overview. The 5’ targeting flank is
present in both the E5 parent and Apfap2-g while the knockout construct along with its
integration at the 5’ and 3’ targeting regions can only be detected in Apfap2-g.
Conversely, the region targeted for deletion is only detectable in E5 but not Apfap2-g.
Representative of n=3.
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Supplementary Figure 5: Growth competition between 3D7-B E5 and Apfap2-g.

A) Example sequencing trace peaks for the PFF0275c SNP. B) Validation of peak heights
as an accurate measure of E5 (blue) to Apfap2-g (green) ratios (mean of n=2). C)
Representative growth competition between 3D7-B E5 and Apfap2-g. D) Projected
growth of equal E5 (blue) to Apfap2-g (green) mixture based on the measured 8.1%
difference in growth rates (n=3). Dotted lines indicate the 95% confidence interval
based on the observed 1.3% standard error in the growth rate measurements.
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Supplementary Figure 6: Ligand-regulatable PfAP2-G-ddFKBP. A) Overview of the
strategy for C-terminal tagging of PfAP2-G with HAx3-ddFKBP. PCR products detecting
the pJDD145-pfap2-g vector (V), unmodified endogenous locus (E), and homologous
integration (l) of the tagging construct are indicated with brackets. B) PCR validation of
C-terminal tagging of the pfap2-g coding sequence with ddFKBP using the regions
indicated in the overview above. Representative of n=2. C) PfAP2-g-ddFKBP was
stabilized by 0.5 uM Shld1 in both the cytoplasmic fraction (cytoplasmic anti-PP2C
loading control) and the nuclear pellet (nuclear anti-histone3 loading control) but not
detectable in high-salt nuclear extracts. Full length PfAP2-G-ddFKBP (299.5 kDa) (black
arrow) is N-terminally processed to a major band of ~150 kDa (white arrow).
Representative of n=3.
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Supplementary Figure 7: Nuclear localization of epitope-tagged PfAP2-G. A) Overview
of PfAP2-G HAx3-tagging strategy. Distances between EcoRV restriction sites (E) and the
probe used for Southern blot analysis (undulating line) are shown. Nucleotide distances
not drawn to scale. B) Southern blot analysis demonstrating single copy integration of
pHH1linv-pfap2-g-HAx3 into the E5 genome via single homologous recombination in the
9A subclone used for IFA. The position of DNA size markers (in kb) is shown. Single
replicate. C) Immunolocalization of PfAP2-G-HAx3 subclone 9A parasites synchronized
to ring, pigmented trophozoite and schizont stages, scale bar = 1lum. Representative of
n=8 biological replicates at various time points.
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Supplementary Figure 8: Reduced early gametocyte transcript levels in late rings/early
trophozoites in Apfap2-g compared to the E5 parental line measured by quantitative
RT-PCR. All six early gametocyte genes assayed show significant reductions in relative
steady-state RNA levels (n=3, displayed in arbitrary units (AU) after normalization to
seryl-tRNA synthetase transcript abundance, standard error shown).
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Supplementary Figure 9: pfap2-g
locus shows a heterochromatic
conformation in bulk cultures of
both A7 and E5 subclones.

A) Schematic showing the position
of the primers used for ChIP
analysis of the pfap2-g locus.
Block arrows indicate the position
of genes. The shaded region
indicates the position of the
pfap2-g heterochromatin domain
as defined by the distribution of
H3K9me3 and HP1®’ (taken from
www.plasmodb.org.) B) ChIP
results expressed as the ratio of %
input for H3K9ac divided by %
input for H3K9me3 (n=3, standard
error shown). Parasite lines A7
and E5 are subclones of 3D7-B,
which stably expresses amal and
clag3.1 (active controls) but keeps
clag3.2 and the var PFL1950w/
PF3D7 1240300 silenced®®. )
Same results expressed as % input
for H3K9ac and H3K9me3. D) The
pfap2-g locus is flanked by arrays
of insulator-like pairing elements
based on close matches to the M2
motif as described in Avraham et
al.®.
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pfap2-g upstream sequence (-4046 to +3)

TATATAATATATAATAAATGTATGTATATGTATATGEAATTTTTTTTTTTTTTTATTTTGTAAAAATATAAAAATATATATATAT TAATAAGTTCTAAAATATTTGAATATATGATTATAAAG
TTTTATCATATATAATACGTTTTTATTTTTCATTTATTTTTTCATATTTATAATTAATTTATTATATGTATAATAATAATATATATGTATTTTTTTTTAAATACCCTATAAATATATATATTT
ACGTACATATATACAAATAGAGATTTTTTTTTTTTTTTTTTTTTTGTTTTAACAGAATAAATATTATTATAATATATTCAATATATTTTAATAAAATATAATAAAATATATAATAAAATAAAA
TATATATATATATATATATATATTAAATATAATTATTATTAATCTTGTGCACATATATTTTAATTAGCTAGACGTACAATAATATACAAATATTAAATAACTTTATATATTGTATTTATGCAT
ATATAAAAATAATTAATATATAGATATTCATAAATTATTTATGAATTATAATATTATAAATTCAAAAGGTTTCATTTATTTTTTATAATATTATATATATTATTTTTCTTTAAAAATAGCAAA
TAATAAAAAAAAAAAATATTAAAAGGEGTABAA TACC TEIRBEBAACCTTAAAAAGAAAAAAAGRGERBN AACAAAATAATAATTAATACATGCATTAATTCTTTTTTTTGTTTTGTTTTTTT
TTTTTTATCATTTTCCTTTATATATACTAATACGTTCAGATAAATTGTTCACAAAATATAAAAAATGATTTATTTTTAT TAAGGGAAAATACATAATATATATATGTATATTGAAAAGGAATA
TATAATTGTATGTATTCATATATGTTTTATATTCATATAAAAAAAAAAAAAGGGAAAATTAGTTTTATGATCTTTAATATATAAGGTTTATATTTTCTCTTTCAAGAAAGGAAATATATATTA
TATATAATGGTATATATATATATGTATATATATATTAGGATATATAGGCAAAACAATAAATAAATAACATAAAATAAAACAAAATAATATATAAATAATAATAAAGAACAAAAAAAAAATATA
TATATATATATATATATAATTTTTATATATAATAATATTCTTTATCTATACAATTAAATAATATATATATATATTGACGTGCATACTATATGTATCTCTAATAATTATTACCTTCGGTACCTT
AATATAATATTAAGATCTCAAGCTTTTTATTTATTATTAATTCGTACTTAATCGTTTATATTTTAAC TEIBBIBAAAAAGTGCATTGTTTTTTTTTATTAAGCTTGTACAACTTTTAAATGAA
TTTTTTTTTTTTCTCTAAAAACEIGIABAACTAATAATGCACTGGTCTCATTTTATCTGTAGAT TGATAAAAAAAAAAAAAAAAAAAAGTACAAGCATTGCGTTTTAATATAAATTAATAAAA
ATCTATTTTAATTTTATTAAATTATTATTTAATTTTAATTTTAATTATTATTTTATTTTATTTTTTTGTTTTTAAACAAAAAAAATTTTTAAAATTATTATTAAGTGTAAACCTCAAAAAAAA
AATATTTATTCTTAAATCCTTATTACAATATAATACCATACTTCAAAACATAATATATTATTATTTTAAATTATTCTTTTTATAACTTGTATAAAAGAATATTTACAAATATAATTTGTAAAA
GERGERBAAAACCATACTTTTTTTTTAGTTTTTTCTTTTTTTGTTTATTTCTCTTTTTATTTCCCCATTGTTTCCAATTATTATATATACCGTATTTTTTTTTTTTTTTTTTTTTTCTTACTT
AGATATACCATAAATAT TEHGEABATAAATATGTTAGTACTTTTATTATTATTT TGAGEABT TTTTTTGTTATGAATGTTTTATTTAATTTTTATATAAATGAATATATGGCTGTATATTTAA
TTTTATAATAATGCATTTATATCCTTAAACGTACATTGTATTGTATTTTATAACTAAATATTATAATGCTCTGAGAATATATACTTATATAATACGTTTAATTATGCTACTTTTTTTTTTTTT
TTTATTATTATTATTTTTTTAGTACTATAATATATATACGTATAATATAAAACATTATTAAAGT TATATTCTTCTTATTTTTAATGGAATATTTATTTATCCTAATTGTTGATAATATATATA
CTGAGTAAAATAAATGCTTTCATATATATATATATATATATATATATATATATTTATATATTTTAATTATTTAATTATTTATTTATTATGGTTCTTTTTGTATATTTACACTAATATCATGAA
ATACATTAATAAATTCATAATATGGCTTTTATTTATTCTTAATTGTATTTATATTAATTTTATAATATTTGTTTGTAACTAATTATATAGAATTTATATATTAATAATTATATAATATATTTT
TTTATTCAATATCATTAATAGATATGTATTATATTTTTTTTTTTTTTTTTTTAAGATATGAACCGTGAGAGATATAAATACTTTTTTTTTTTTTTTTTTCATAAACAAAGAATATATATATAT
ATATATATTTATTTATTTATTAATATATATATGCTTGTTGTAAATATTTTTAAATATATTATTATTTGTTATATACTTATTTAAAAAAAAAAAAAAAAAAAAAAATACATATATATATATATA
TATATATATATATATATGTTCATATATAAGATTATAGATTTTGTGTTTTAATATATTATTTAATAATACGTATGCTTGTGGATATTATAATAAGATGTATTCTTATACATACATTTATATTTT
TGTATGAATAAAAAGTAATATGTTACAGAATGTTGTAGTTCTTTCTTTCTTATTTTAAAAACGAAACATTTATTTTGTATATATATAAATTTATATATAACAATTTATTATTAGTTTCCATAT
TATTGTATTTATATTGTATTTGTTTGATACTTTATGATTAGTTGATATGTAATTTTTAAATACGTTTGTTGTTGTATAATGTATTTTATTAGATGACTTATATATTCATAGTAAGTTTATTTT
TAAAAAATACTACATATAAATATATGTTTAAAAATATATTTATAAATATTTTTTATTTATTCTTTTAAATTATTAACATGTTATTATATTATAAAATGAGAGATATATGTGCATTTATATATT
AATAATAATTCATTGAATGTATTTTTTTTTTTTTAAGAATATAATACGTAGATCATTATATATAATAAAGGTGTCGAGATATATAAATTTATATATGTATATATATGAATATTTTTTTTTTTT
TCGAGACCCTATTTTAATTTGATATCATAATATGAATGTTATTAATTATTATATAGATTTTTATTGTATTGTTATTGTGAATAAGCTAAAATATTTTTTTAATTTTTTGGTTATATATATATG
TGGTGCTTTATTTTTACATACATTATACCTTAGTTAATAATATTGTAAAGAAAGAAATATAACTACTATTAAATGTTATTTTTATTTATAATATGTTTTTAAAAGAAAAGATATATTAAACTT
ATAATATACCATATAACTATTTTACATATTATGTGCATGTTTTTGCATATATTATATATATATATTTATATATATATATGTTAATTTCTCTTGTTCTTTTTTTTTTTTTITTTTTTTTTTTTT
TTTGCTTCTTTAATGTTGTATGTATGTTTAATTTTAATATATGTCCTATAGGTGTCAAACTATATTATTTGTCATTTTAAATATCCAACTTGTATTAATCATTTTTAAATTGTACAATTTATA
TAATAAGTATTTGTATTTACATTTTTGTATTACTAACCTTTTTCTTTTCATATATAAATATAAATATATTTATGTATATATTTATATATATACGTTTTTTATACTTTATGTATTATATTTATA
TTTATTTATTTATTTATTAGTATTTTTTTTTATTACAACCTTGTAACTATCTATATATAAGTAGGTACATTCAAATATCTCCATTATATTGGCACTAATTTAGATGTACAAAAT TTGAAGTAC
CAACATATACATATCAGTTAATATATATATATATATATATATATATATAACAGT TTTATATCGGACTAACATATAAGAATAAATAAATCATAAT TTTTAATAAGGAATATTTAAGAAGATG

m AP2-G Rev Pairing Element

= GTAC  -TeleraTATCTG

Supplementary Figure 10: Potential pfap2-g upstream regulatory elements. Forward
(red) and reverse (green) PfAP2-G cognate motifs and the upstream pairing element are
shown with respect to the pfap2-g start codon (orange). Truncated six-base PfAP2-G
cognate motif'* and M2 Pairing Element motif*° are shown for reference.
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Supplementary Table 3: Primers used for qRT-PCR validation of microarray results

Name

PF14 0744 F2
PF14 0744 R2
PFD1050w_F2
PFD1050w_R2
PF11 0037_F2
PF11 0037_R2
PF14 0745 _F2
PF14 0745 _R2
PF10_0374_F2
PF10_0374_R2
PFD1035w_F2
PFD1035w_R2
PFL1085w_F2
PFL1085w_R2
PFO7_0073_F
PFO7_0073_R
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Sequence
AATCCTTGTATCCAAAGAAATGT
TGAAGAAGAATAATTTGCAGAAG
GAAATTGTTGATGTATGTTTGGA
TCTAATAATAAACAACCAAGACC
TTAGAAATTTGTATGAAGATGAGT
TAACATTGCTTCTACTCATACCA
GATGCTCGATATTTTTATACTGA
GTATTTCACTTAAGGAACATAGAA
CAAGAGTACATTGTATATTGTGG
CATTATCATCAATATTTACCATC
GAAAAGTTATGGAGATACAATCA
TCATATTCTTCAATTCTGATTCG
GCTACCTTACTAATGTATTAAGTC
CATATTATTAAAGAATTGGTTCACG
AAGTAGCAGGTCATCGTGGTT
TTCGGCACATTCTTCCATAA



