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Fig. S1. The trx! and trr! mutants and TRX over-expression affect both H3K4mel and H3K4me3 levels. (A and B) Histone

1118

H3 in salivary glands from trx* raised at 18 (control) or 29°C in A and from TRX over-expresser in B (w***® as control) were

analyzed by quantitative western. Standard error bars were calculated from three independent samples. (C) Immunostaining of

1118y and trr'/Y mutant embryos (at stage 11) with anti-H3K4me1l and anti-H3K4me3 antibodies. trr*/Y mutant

wild-type (w
embryos were indicated by arrows. DAPI staining indicates embryo position. (D) Immunostaining of wild-type (w***®) and trr’/Y
mutant embryos (at stage 13) with anti-H3K4me3 antibodies. Note that the H3K4me3 level in trr¥/Y mutant embryos was

unchanged.
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Fig. S2. H3K4mel and TRX-C are enriched at PREs. Plots of PC in Drosophila S2 cells (Tie et al., 2012), TRX-C in Sg4

(Schwartz et al., 2010) and S2 cells (Enderle et al., 2011), H3K4mel in Kc (Kellner et al., 2012) and S2 cells (Herz et al., 2012)

are shown for the Bithorax (in A) and Antennapedia Complexes (in B). Arrows indicate known PREs. Enhancers of Ubx, abd-A,

Abd-B and Antp identified by STARR-seq in S2 cells (Arnold et al., 2013) are indicated by asterisk (strong enhancer with double

asterisks). Note that H3K4mel and TRX-C peaks are present at all PREs. Note that three enhancers (marked by 1 and 2 in A,

and 3 in B) are close to or overlap at PRESs.
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Fig. S3. TRX SET is an H3K4 monomethyltransferase in vitro. (A) In vitro histone methyltransferase (HMT) assay. TRX SET
domain (wild type and G3601S mutant as indicated at top of each lane) and radioactive *H-methyl were used in HTM assay with
peptide histone H3 (1-20) as substrate. (B) G3601S mutation (trx“'*) abolishes the H3K4 monomethylation activity of TRX.
Peptides of H3 (1-20) after HMT assay above were analyzed by MALDI TOF mass spectrometry. Note that monomethylated
peptide when using wild type TRX (top) disappeared when using G3601S mutation (bottom).
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Fig. S4. WRAD (WDR5, RbBP5, Ash2L, and DPY-30) components of MLL1 core complex dramatically enhance H3K4
monomethylation by TRX but have no change on product specificity. GST-TRX-C251 (residues 3476-3726) (top) or GST-
TRX-C251 in a stoichiometric complex with human WRAD components (bottom) and histone H3(1-20) peptide were used in vitro
HMT assays. Products were measured by quantitative MALDI-TOF mass spectrometry as previously described (Patel et al.,
2009). Note that while approximate 90% of H3 peptide is unmodified and 10% is monomethylated in top panel (using GST-TRX-
C), ~100% of H3 peptide is monomethylated in the lower panel (using GST-TRX-C + human WRAD).
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Fig. S5. Alignment of conserved SET domains. The TRX SET domain was aligned with eight SET proteins in Drosophila
melanogaster (in bold), yeast (y) SET1 and human (h) MLL1-4. Eight Drosophila SET proteins: TRR, SET1, E(Z), ASH1, SET2,
SU(Var)3-9, MES-4, CG4565 was listed in the order of similarity score from the highest at top. Human MLL1 and 4 are orthologs
of TRX while MLL2 (ALR) and 3 are orthologs of TRR. Invariant residues are in red (indicated by asterisk at top). Highly
conserved (or similar) residues are in magenta color. Residues that are conserved or similar in TRX, TRR and human MLL1-4
are highlighted in blue. Note that TRX Gly (G) 3601 and Glu (E) 3616 are invariant sites and that the TRX Tyr (Y) 3701 at F/Y
switch position (indicated at bottom) is replaced by Phe (F) in E(Z), SET2 and SU(var)3-9. The 10 residues omitted in the Post

SET of SU(VAR)3-9 are VPYENLSTAV.
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Fig. S6. A TRX-C complex containing CBP acetylates H3K27 and monomethylates H3K4 in vitro. GST-TRX-C pull-downs
in the presence (+) or absence (-) of nuclear extracts (NE) were used for in vitro HAT and HMT assays. Free recombinant
histone H3 was used as substrate and analyzed by Western blots. Recombinant H3K4me1/2/3 (20 ng/lane) were used in lanes
9-11 for positive and negative controls for antibody specificity. GST pull-down results of CBP and SNR1 in Fig. 5 are

summarized at bottom. The complex(es) pulled down by TRX-C751 and ASET (but not by TRX-C343 and C251) was able to



acetylate H3 on K27 and K18 (see lanes 2, 4, 6 and 8), modifications that we previously showed to be carried out by CBP in vitro
and in vivo (Tie et al., 2009), indicating that the complex associating with TRX-C has active CBP histone acetylation activity.
TRX-C fragments containing SET domain and complexes formed by them all possess only H3K4 monomethylation activity (lane
1-6, top). H3K4 di- or trimethyltransferase activity was not detected from the TRX complexes with stringent antibody specificity
controls (second and third panels). Theses results indicate that other components (such as SNR1 and CBP and unknown
proteins) in the TRX complexes do not alter specificity of H3K4 methylation and that H3K4 monomethylation by TRX and histone

H3 acetylation by CBP are compatible.
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Fig. S7. Strong TRX-C and PC peaks co-localize with peaks of TRR, CBP and H3K4mel genome-wide. Plots of ChIP-chip

(PC, CBP, UTX, H3K27ac and H3K27me3) (Tie et al., 2012) and ChIP-seq (TRX-C, TRR, H3K4mel, H3K4me3 and RNA)

(Enderle et al., 2011; Herz et al., 2012) are displayed at chromosomes 3R and 2R in S2 cells. Six clusters with strong PC

binding, marked by a, b, c, d, e and f at top, are the homeotic genes Antennapedia Complex (a) and Bithorax Complex (c), the

homeobox genes hth (b), tin, Ibl, Ibe, C15 and slow (d), inv and en (e), PcG-regulated genes vg, Psc and Su(z)2 (f). Strong TRX-

C peaks predominantly co-occupy with strong PC, as well as TRR and CBP at H3K4mel-marked regions (also see Figs S8, S9).
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Fig. S8. TRX-C is correlated with H3K4mel at PREs and PcG-regulated genes. ChIP-chip (Tie et al., 2012) and ChlP-seq
(TRX-C, TRR, H3K4mel, H3K4me3 and RNA) plots (Enderle et al., 2011; Herz et al., 2012) are displayed at repressed homeotic
genes Antennapedia (in A) and Bithorax Complexes (in B), homeobox genes hth (in C) and Ibl, Ibe, C15 and slow (in D) on
chromosome 3R in S2 cells. Note that known PREs, marked by arrows at top in A and B and are strongly enriched with PC and
H3K27me3, are also enriched with TRX-C and H3K4me1l but are absence of H3K4me3. Also note that H3K4mel is absent at
five TRR peaks (non-PRE sites, circles in A and B), suggesting that TRR is enzymatically inactive at these sites. Enhancers of
Ubx, abd-A, Abd-B and Antp identified by STARR-seq (Arnold et al., 2013) are indicated by asterisk in A and B. Active genes are
enriched by H3K27ac and H3K4me3 but weak TRX-C (see right side in C and D). Scales in A, B, C and D are same. Note that

three TRR peaks (marked by asterisk in D) but no TRX peaks are present at active non-PcG targets CG7922 and CG7956.
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Fig. S9. TRX-C is enriched at PREs and promoters of active Polycomb target genes. ChiP-chip and ChlP-seq plots are

displayed at Polycomb target genes srp, pnr and zfhl on chromosome 3R in S2 cells. PREs (vertical arrow), Promoter (vertical
line at H3K4me3 peak) and known enhancers (asterisk) (Arnold et al., 2013) are marked at top. Horizontal arrows indicate 5' to
3' direction for the genes described. Note that RNA and H3K27ac peaks are present at these three active genes. Also note that

the distance between PRE and promoter of srp, pnr and zfh1l genes is less than 5 kb.
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Fig. S10. TRR is enriched on active non-PcG genes in absence of TRX-C. Representative plots of ChIP-chip and ChlP-seq
are displayed at chromosome 2R in S2 cells. Note that both TRX-C and TRR co-occupy with H3K4me1l and are enriched at
repressed PcG gene Optix and active PcG genes lola and psg. However, only TRR (and absence of TRX-C, indicated by

asterisk) is enriched on non-PcG genes (marked at top).



