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Polycomb Repressive Complex 2 (PRC2) is a histone methyltransferase that initiates facultative 

heterochromatin formation by trimethylating histone H3 on lysine 27 (H3K27me3). Mutations 

within its three primary subunits, KMT6, EED, and SUZ12, result in inherited diseases and 

sporadic cancers. In the fungus Fusarium graminearum, deletion of the gene encoding the catalytic 

subunit, kmt6, results in derepression of ~20% of the genome as well as distinct phenotypes. A 

partial crystal structure for PRC2 from the fungus Chaetomium thermophilum has been published. 
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findings in our model fungus. After selectively mutating the primary sequence of kmt6 by in vitro 

site-directed mutagenesis, important catalytic functions and KMT6-EED-SUZ12 interactions were 

disturbed. As predicted, this led to many mutants exhibiting the Δkmt6 phenotype. However, most 

mutants exhibited both novel and diverse phenotypes, indicating distinct partial losses of function 

and/or differential silencing of the genome compared to both WT and Δkmt6. 
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Introduction 

The complexity of genomic expression 

regulation is becoming increasingly 

understood as chromatin readers, writers, and 

modifiers are being discovered and 

characterized (1). However, while many of 

the major epigenetic players and mechanisms 

are known, many questions about what 

governs certain epigenetic processes remain 

unanswered. Specifically, the mechanisms of 

localization, cross-talk, and spreading of 

epigenetic complexes and their respective 

modifications have been difficult to elucidate 

due to the complexity of the interactions, 

chemical similarity and cross-talk between 

histone post-translational modifications 

(PTMs), and a general lack of structural 

information on the various epigenetic players 

(1). Clarifying these issues will lead to 

substantial benefits across a broad spectrum 

of basic biology and medicine. It will 

improve our understanding of the 

mechanisms behind cell differentiation and 

development, reveal the causes and 

mechanisms of certain diseases, and provide 

a way to more precisely engineer genomes to 

not only accurately predict expression levels 

throughout the genome, but investigate the 

products of normally silenced secondary 

metabolite gene clusters (2). Present in many 

fungi, these gene clusters commonly encode 

bioactive compounds such as antibiotics and 

pharmacological agents, but are often 

difficult to study because they are in 

facultative heterochromatic regions and 

rarely expressed under normal laboratory 

conditions (3). 

 

Trimethylation of histone H3 at lysine 27 

(H3K27me3) is an epigenetic mark that has 

been heavily scrutinized for its role in 

regulating facultative heterochromatin (4). 

Throughout most plants and animals, this 

mark competes with other known marks such 

as H3K4me2/3, marking transcriptionally 

active euchromatin, and H3K9me2/3, 

marking constitutive heterochromatin, to 

control genome-wide transcriptional 

regulation. Polycomb Repressive Complex 2 

(PRC2) catalyzes methylation of H3K27 to 

generate mono-, di-, and trimethylate H3K27 

(4). The general mode of action, and the core 

subunits (KMT6, EED, and SUZ12), are 

known and conserved in many organisms 

(Figure 1), but its mechanisms of recruitment 

to the proper genomic loci, cross-talk, and 

spreading are not well understood (5,6). The 

model organism Fusarium graminearum, a 

filamentous fungus and cereal pathogen, has 

been useful for studying PRC2, as strains 

bearing deletions of the genes encoding 

KMT6, EED, and SUZ12 are not only viable 

yet lack H3K27me3, but also result in an 

additional 14% of its genome expressed, and 

another ~7% of genes overexpressed. This 

produces a wealth of secondary metabolites, 

growth defects, and developmental 

phenotypes, such as female sterility (2). 

 

While Fusarium proves to be a perfect model 

organism for studying H3K27 methylation, 

further breakthroughs have occurred in the 

realms of bioinformatics and biophysics. The 

advances in high-throughput sequencing 

have made the genomes of fungi and other 

organisms easily available for sequence 

analysis. These were used in this study to 

reveal the domains and conserved regions of 

all PRC2 subunits (Figure 1). The lack of 

structural data made it difficult to compare 

motifs found in animal and plant proteins to 

fungal proteins and assign them specific 

functions. Advantageously, a partial crystal 

structure of PRC2 from Chaetomium 

thermophilum was recently published ((7, 8), 

Figure 2). The structure consists of truncated 

versions of KMT6, EED, and SUZ12, bound 

to S-adenosyl homocysteine (SAH), an 

H3K27me3 peptide, and an H3K27M peptide 

that was used to induce formation of a 

stimulated (active) complex proved 

necessary for crystallization. While not 
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Fusarium, the Chaetomium KMT6 sequence 

alignment (Figure 3), and phylogenetic tree 

(Figure 4) show a high consensus in many 

regions predicted to be important based on 

the structural and in vitro analyses, not just 

between these two species, but also with 

other fungi. 

 

Given the recent availability of a crystal 

structure and sequence alignments for PRC2, 

we sought to validate the predicted roles of 

the conserved sequences of KMT6 in vivo 

using PH1, a highly fertile Fusarium 

graminearum reference strain (9). 

 

Results and Discussion 

We constructed six kmt6 mutants (FMF828-

833; Table 1 and Figure 2), in which kmt6 

was tagged with gfp at the C-terminus. This 

was done by constructing the pZB1 plasmid 

containing a kmt6-gfp-s-hph cassette, and 

performing a Quick Change Mutagenesis 

protocol (10) to introduce mutations into 

kmt6 (Figure 5). The resulting mutant kmt6-

gfp-s-hph cassettes were then transformed via 

split marker into the Fusarium graminearum 

strain FMF361, where the original kmt6 locus 

had been completely removed by Cre-lox. 

This allowed integration into the endogenous 

kmt6 locus. Successful transformants were 

selected on YPD agar + Hyg Petri dishes and 

screened for GFP via fluorescent 

microscopy. The resultant strains were then 

purified by selected single conidia and grown 

on YPD agar + Hyg Petri dishes. Finally, 

strains were validated to be site specific, 

single insertion transformants by both PCR 

(Figure 6A), Sanger sequencing of PCR 

amplified fragments spanning the intended 

mutations (not shown), and southern blot 

(Figure 6B). Mutants were compared to WT 

and FMF361 strains by analyzing their overt 

phenotype and localization of KMT6-GFP in 

the nucleus (Figure 7), and growth rate on 

YPG agar plates (Figure 8). Additionally, 

western blots indicated the presence or 

absence of KMT6-GFP and H3K27 

methylation (Figure 9). ChIP-seq revealed 

the location and quantity of the H3K27me3 

marks throughout the genome (Figure 10). 

Below, the results of these experiments will 

be discussed for each individual mutation 

(summarized in Table 1), along with 

rationales for why each mutant was selected. 

 

FMF828: The SAL (SET Activation Loop) 

directly connects the surface of EED to the 

SET domain (Su(var)3-9, Enhancer-of-zeste 

and Trithorax), the C-terminus VEFS (Vrn2-

Emf2-Fis2-Su(z)12) domain of Suz12, and 

the SRM (Stimulation-Responsive Motif). 

These domains are required for catalytic 

activity of KMT6. Therefore, their 

communication through the SAL is crucial 

for proper enzyme function. Two highly 

conserved amino acids, R262 and F263, were 

both changed to alanine to assess their role in 

the communication of catalytic activity 

between the above-mentioned domains and 

subunits. Western blots indicate both the 

presence of GFP and H3K27me3, showing 

that KMT6 is both present and catalytically 

active. Furthermore, fluorescent microscopy 

reveals the location of the mutant KMT6 to 

be consistent to that of PH1, localized to the 

inner-nuclear membrane in several foci. 

However, the growth rate is slow, and the 

phenotype is yellow, neither resembling the 

WT or knockout strain. ChIP-seq data shows 

that H3K27me3 enrichment is normal is 

some regions, while lacking or deficient in 

others when compared to PH1. This suggests 

that although KMT6 is present and 

catalytically active in the right nuclear 

location, the disruption of communication 

between the catalytic SET domain and either 

EED, SUZ12, or SRM through SAL stops 

PRC2 recruitment and/or activity to a distinct 

set of genomic loci. 

 

FMF829: Two adjacent and conserved 

lysines in the SAL, K269 and K270, were 
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both changed to alanine. The Chaetomium 

equivalents, R311 and K312, both 

substantially lowered enzyme activity when 

mutated to alanine along with N313, but did 

not affect complex formation (7). The 

resultant phenotype was distinct from both 

FMF828, PH1, and FMF361. Fluorescent 

microscopy revealed correct, but faint, 

localization of the mutant KMT6, a finding 

further backed up by a faint band on the α-

GFP western blot. However, the α-

H3K27me3 western blot showed a strong 

band. While the western blots should not be 

regarded as quantitative, the combination of 

those results with the fluorescent data hints 

that PRC2 in the FMF829 mutant may not be 

as stable as in PH1, but still retains nearly 

complete catalytic activity. This result is 

further validated by ChIP-seq data, which 

shows enrichment of H3K27me3 in all 

normal locations. The growth rate is like 

PH1, but the color is slightly paler, indicating 

that the mutation does have a slight effect on 

PRC2 functionality. These results contradict 

the in vitro analysis of these mutations, as all 

experiments show a catalytically active and 

localized PRC2 with either equal or only 

slight reduced activity to that of PH1. 

 

FMF830: An H3K27me3 peptide binds to an 

aromatic cage on EED and parts of the SRM 

of KMT6, stimulating catalytic activity of the 

SET domain. The SRM was found to be 

disordered when the H3K27me3 peptide was 

not present. When it was present, the entire 

catalytic moiety of KMT6 shifts towards the 

SRM, revealing its active “stimulated” state. 

H284, and D287, residues in the SRM that 

engage in hydrogen-bonding with the 

H3K27me3 peptide, and P283, a conserved 

residue implicated in diseases when mutated 

(8), were all changed to alanine to assess the 

in vivo effects of disrupting SRM’s ability to 

recognize and bind H3K27me3. In vitro 

studies showed that mutating these residues 

eliminated enzyme stimulation and slightly 

reduced basal activity levels (7). In this study, 

all resultant phenotype, fluorescent 

microscopy, western blot, and ChIP-seq data 

indicated that this mutant exhibited a 

phenotype consistent with the knockout 

strain. Examination of the α-GFP western 

blot shows the lack of a detectable band, 

indicating the lack of formation, or rapid 

deterioration, of KMT6 after expression. 

These results indicate that the selected SRM 

residues are not only important for 

stimulating catalytic activity through 

recognizing H3K27me3, but are also critical 

for KMT6 folding and/or stability. 

 

FMF831: In humans, the A677G is a cancer-

related mutation proposed to increase 

catalytic efficiency in converting H3K27me2 

to H3K27me3. The Chaetomium crystal 

structure shows that A814 (the Chaetomium 

equivalent to A677 in humans) is in the 

substrate lysine channel, so mutating it to a 

glycine creates more space for the bulkier 

trimethylated lysine. Interestingly, our in vivo 

studies (Fusarium equivalent A814G) 

resulted in a nearly identical phenotype to 

FMF828. KMT6 was expressed, catalytically 

activity, and correctly localized in the 

nucleus, yet exhibited a slow growth rate and 

yellow color. Furthermore, ChIP-seq data 

showed normal H3K27me3 enrichment in 

some areas, but reduced or lacking 

enrichment in others. A814, may convey 

information about substrate binding and 

catalytic activity between the SET domain 

and EED, through the conserved residues 

that, when mutated, caused the phenotypes 

observed in FMF828. This would explain the 

similar phenotypes between the two strains, 

and further validate the role of EED in 

localizing and/or activating KMT6 in distinct 

genomic loci. 

 

FMF832: F864 is two residues away from 

the catalytic Y866, and is proposed to restrict 

modification of H3K27 to dimethylation 
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(11). The F864Y mutation somewhat 

supports this proposal as H3K27me3 was not 

detectable in western blots or ChIP-seq, but 

GFP was present in the western blots, and 

KMT6-GFP was properly localized in the 

nucleus. It is worth noting, though, that the 

fluorescent microscopy revealed much more 

punctate foci than in WT, showing that the 

mutant KMT6 could localize initially, but 

was unable to spread properly along the 

chromosome. The inability of PRC2 to 

spread could explain the difference in 

phenotypes to both PH1 and FMF361, as 

steric effects of the complex stuck at the 

initial positions could have inhibited 

transcription in those regions, or PRC2 could 

have some slight catalytic activity in those 

initial regions. 

 

FMF833: Y769A changes a catalytic 

tyrosine in the SET domain (8). Predictably, 

this leads to the strain exhibiting almost all 

characteristics of FMF361. Notably, the α-

GFP western blot and fluorescent microscopy 

reveal that the mutant KMT6-GFP is not only 

expressed, but appears to be localizing and 

spreading along the chromosome in a manner 

like WT. While the fluorescent microscopy 

data is not conclusive, this seems to suggest, 

in opposition to the findings in FMF832, that 

proper localization and spreading is not 

completely dependent on catalytic activity or 

the present of proximal H3K27me3 marks. 

 

Conclusion 

The in vivo results of this study both confirm 

and contradict proposed mechanisms derived 

from the Chaetomium PRC2 crystal structure 

and other previous research. Mutations of 

many conserved KMT6 residues in the SAL, 

SRM, and catalytic SET domains resulted in 

both similar phenotypes to PH1 and FMF361, 

and novel phenotypes displaying unique 

PRC2 localization in the nucleus and 

H3K27me3 enrichment along the genome. 

FMF828 and FMF831, comprising of 

mutations in the SAL and catalytic SET 

domain, respectively, displayed a similar 

novel phenotype with distinct growth rate 

and coloring. They also lacked the same 

distinct areas of H3K27me3 enrichment 

along the genome when compared to PH1, 

hinting that communication between EED or 

SUZ12 to the SET domain through SAL is 

not required to maintain catalytic activity, but 

is crucial for the proper recruitment to a 

subset of PRC2 targets. FMF829, containing 

other mutations in conserved regions of SAL, 

exhibited a phenotype indistinguishable from 

PH1. This contradicts previous in vitro 

results that indicate those residues are crucial 

for catalytic activity. FMF830, containing 

mutations in conserved residues of SRM, 

showed that not only are those residues 

crucial for stimulation of the catalytic moiety 

through binding to H3K27me3 along with 

EED, but that they are also required for 

proper folding and stability, as KMT6-GFP 

was expressed, but not detectable by either 

fluorescence or α-GFP western blot. FMF832 

confirmed the importance of F864, as the 

F864Y mutant was unable to generate 

trimethylated lysine, and PRC2 was unable to 

spread along the chromosome, indicated by 

the punctate foci observed by fluorescent 

microscopy. The difference in phenotypes of 

this mutant to FMF361, mainly a much 

slower growth rate, could be due to 

differential amounts of H3K27me2, which 

will be explored in future studies. FMF833 

shows that mutation of the catalytic Y769 to 

an alanine causes a complete loss of function, 

with no detectable H3K27me3 and a 

phenotype equal to FMF361. However, 

fluorescent microscopy revealed that the 

mutant KMT6-GFP did localize and spread 

correctly along the genome, absent its 

H3K27me3 mark. This suggests that PRC2 

spreading is not dependent on proper 

catalytic activity or recognition of its own 

mark, inconsistent with previous literature 

(12). Overall, this study offers further 
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mechanistic insight to that proposed by the 

Chaetomium PRC2 crystal structure, and 

expands on our understanding of the role of 

PRC2 in an in vivo setting. Further work will 

focus on quantifying the presence and 

localization of H3K27me2, performing 

RNA-seq to assess the effects of these KMT6 

mutations of global gene expression, and 

carrying out similar mutation studies on the 

other PRC2 subunits, EED and SUZ12. 

 

Methods 

Growth Conditions 

Strains were grown in 50 mL liquid YPD in 

150 mL flasks and shaken at room 

temperature for 1-3 days to create vegetative 

tissue used for DNA, RNA, total protein, and 

histone extractions. Conidia were generated 

by inoculating 50 mL of liquid CMC in a 150 

mL flask with a small amount of frozen 

conidia or tissue and shaking at room 

temperature for up to two weeks. Conidia 

were collected by filtration through 

cheesecloth and stored in 25% glycerol at -80 

°C. Growth rate and phenotype assays were 

performed by inoculating YPD agar Petri 

dishes with 10,000 conidia on either the 

center or side, and taking pictures or 

measurements when necessary. 

 

Construction of kmt6 Mutant Strains 

The plasmid pZB1 (Figure 5), containing the 

unmutated kmt6-gfp-s-hph cassette, 

underwent a Quick Change Mutagenesis 

protocol to introduce the various kmt6 

mutations into the plasmid. Pairs of reverse 

complement primers that aligned with kmt6 

except for the mutation sites were mixed with 

pZB1 and a PCR was performed. The primers 

annealed to pZB1, and upon amplification 

around the plasmid, introduced their specific 

mutations. Primers pairs were: OMF4475 

and OMF4476 for FMF828, OMF4477 and 

OMF4478 for FMF829, OMF4479 and 

OMF4480 for FMF830, OMF4487 and 

OMF4488 for FMF831, OMF4481 and 

OMF4482 for FMF832, and OMF4483 and 

OMF4484 for FMF833. After the PCR, the 

nicks in the new mutated kmt6 plasmids were 

ligated with T4 DNA Ligase, and the 

methylated, unmutated parent pZB1 plasmids 

were degraded by DpnI restriction enzyme 

digest. The resulting plasmids were 

transformed into NEB-10β E. coli cells, and 

successful transformants were selected on LB 

agar + ampicillin Petri dishes. The new 

plasmids were extracted via alkaline lysis, 

and validated by Sanger Sequencing (not 

shown). Split marker fragments of the mutant 

kmt6-gfp-s-hph cassette were generated by 

PCR, and transformed into the Fusarium 

graminearum strain FMF361 using a method 

described previously (2). Validation of the 

transformants is described in the 

Introduction. 

 

Histone Purification 

Histones were isolated by acid extraction as 

previously described (2). 

 

Western Blot Analyses 

Western blots on KMT6-GFP and histones 

were done as previously described (2). 

Primary antibodies used were: SantaCruz 

GFP (B-2): sc-9996 for α-GFP blots, 

Millipore #07-030 for α-H3K4me2 blots, 

Active Motif 07408001 for α-H3K27me2 

blots, and Active Motif 39155 for α-

H3K27me3 blots. Secondary antibodies used 

were either Pierce 31460 HRP conjugated 

goat α-rabbit or Invitrogen 62-6520 HRP 

conjugated goat α-mouse. 

 

Chromatin Immunoprecipitation and High-

Throughput Sequencing (ChIP-Seq) 

ChIP was carried out as described before 

(2,13). Illumina dual index sequencing 

libraries were generated based on a published 

protocol from New England Biolabs (NEB 

Manual E7600). Respective histone PTM 

antibodies were the same as described above. 
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Short Read Mapping and Data Analysis 

All data from ChIP- and future RNA-seq will 

be submitted to the NCBI SRA database. 

Fastq files were used as input for BWA (14) 

and aligned to version 3 of the Fusarium 

graminearum genome. Sam-formatted 

alignment files from BWA were converted to 

bam format, sorted, and indexed with 

samtools (15) for viewing in the gbrowse2 

genome browser (16). Normalized 

enrichments for each gene were calculated 

using epichip. 

 

RNA-seq reads will be mapped with Tophat 

(17) with options -a 5 –m 1 -I 30 -l 2000 and 

processed in the same way as BWA output 

with samtools. Cufflinks will beused to 

quantify gene expression values as reads per 

kilobase of exon per million reads (RPKM), 

and cuffdiff to identify differentially 

expressed genes between samples (18,19). 

Heatmaps and clusters of samples with 

similar gene expression patterns are 

generated in R with pheatmap (http://cran.r-

project.org/web/packages/pheatmap/pheatm

ap.pdf).  

 

Acknowledgements 

We thank Zack Bango, Ally Erlendson, Brett 

Pierce, Kristina Smith, Lanelle Connolly, and 

Michael Freitag for their help with designing, 

running experiments, and analyzing results 

for this project. We also thank Rodrigo 

Goncalves, Jorg Bormann, Steve Friedman, 

Jake Mazzola, Madison Esposito, Mark 

Geisler, Kendra Jackson, Morgan Pelker, and 

Anna Mikami for comments and assistance 

with this work. Funding for this project was 

provided by a CURE Science Scholarship 

(BJ), a SURE Science Scholarship (ZB), a 

Chris and Kate Mathews Graduate 

Fellowship (AE). Work on chromatin-based 

gene silencing in the Freitag lab is supported 

by the NSF (MCB1515998). 

 

 

Conflicts of Interest 

The authors declare that they have no 

conflicts of interest with the contents of this 

article.

http://cran.r-project.org/web/packages/pheatmap/pheatmap.pdf)
http://cran.r-project.org/web/packages/pheatmap/pheatmap.pdf)
http://cran.r-project.org/web/packages/pheatmap/pheatmap.pdf)


Figures 

 

 
Figure 1: Polycomb Repressive Complex 2 (PRC2) from three fungi have different components.  

Facultative heterochromatin, enriched with H3K27me2/3, is generated by PRC2 complexes. 

Approximate arrangement of complex subunits is based on published structures of human (20) and 

Chaetomium PRC2 (8).  Fusarium has a core PRC2 complex that lacks a homolog of the S. 

cerevisiae Msi1 homolog (crossed out MSL1) that is found in PRC2 of Neurospora (NPF) and 

Cryptococcus (Msl1). 
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Figure 2: Pymol derived images of the Chaetomium thermophilum PRC2 crystal structure (PDB: 

5M5G). (A) A surface representation and (B) a ribbon diagram of the entire structure with EED 

(red), KMT6 (green), SUZ12 (yellow, stick), and the histone H3 11mer containing K27me3 (blue, 

stick). (C) The mutated residues of FMF830, P283, H284, and D287 (purple) binding to the histone 

H3 11mer (blue) sandwiched between KMT6 (green) and EED (red). (D) The mutated residues of 

FMF829, K269 and K270, interacting with other residues of KMT6 (green). (E) The mutated 

residues of FMF828, R262 and F263 (purple) binding to EED (red) near its interaction domain 

with the histone H3 11mer (blue). FMF831 residues, A814 (orange) is adjacent to SUZ12 (yellow), 

the catalytic site (flanked by a cyan phenylalanine and black tyrosine), and the R262 and F263 

residues. The FMF832 residue, F864 (cyan) and the FMF833 residue, a catalytic Y769 (black), are 

both adjacent to the VEFS domain of SUZ12 (yellow). 
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Figure 3: (A) Fusarium KMT6 contains ten structurally distinct motifs (8), named SBD 

(SANT1L-binding domain, 1), EBD (Eed-binding domain, 2), BAM (b-addition motif, 3), SAL 

(SET activation loop, 4), SRM (stimulation-responsive motif, 5), SANT1L (SANT1-like, 6), 

MCSS (motif connecting SANT1L and SANT2L, 7), SANT2L (SANT2-like, 8), CXC (cysteine-

rich pre-SET domain) and the catalytic SET domain. Sites of mutagenesis in this study are 

indicated with arrows, color coded corresponding to their annotated mutations located on the 

multiple sequence alignment in (B). The sequence alignment contains the KMT6 protein sequences 

for Fusarium graminearum, Chaetomium thermophylum (source of PRC2 for the crystal 

publication), and other related fungi. 
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Figure 4: A phylogenetic tree illustrating the relationship of the SET domains of KMT6 proteins 

from Fusarium graminearum (FgSet7), Chaetomium thermophilum (CtSet7), and other related 

fungi (NcSet7, N. crassa; PaSet7, Posdospora anserina; PtrSet7, Pyrenophora tritici-repentis; 

LmSet7, Leptosphaeria maculans; TrSet7, Trichoderm reeser; NhSet7, Nectria haematococca; 

Fo5176Set7, Fusarium oxysporum [b and c are pseudogenes]; FvSet7, F. verticillioides). 
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Table 1: A summary of the strains constructed and utilized throughout this project. Overt 

phenotype, KMT6-GFP fluorescent nuclear localization, and growth rate information is provided 

for each strain. 

 

  

Strain Kmt6 Mutation Resistance Phenotype Kmt6 localization Growth Rate

PH1 Wild Type kmt6 None White/purple No fluorescent data, see FMF299 Standard

FMF361 Δkmt6 None Orange N/A Slow

FMF828 kmt6 RF262-263AA-10xGly-GFP hygromycin White/yellow Localized like WT Similar to Δkmt6

FMF829 kmt6 KK269-270AA-10xGly-GFP hygromycin White Localized like WT but faint Similar to WT

FMF830 kmt6 PHLRD283-287AALRA-10xGly-GFP hygromycin Orange Not present in nucleus Similar to Δkmt6

FMF831 kmt6 A814G-10xGly-GFP hygromycin Yellow/brown Localized like WT Similar to Δkmt6

FMF832 kmt6 F864Y-10xGly-GFP hygromycin Redish orange Localized like WT, punctate foci Slower than Δkmt6

FMF833 kmt6 Y769A-10xGly-GFP hygromycin Orange Localized like WT, blurry foci Similar to Δkmt6

FMF381 Δkmt6, eed-GFP neomycin Orange N/A, Eed mislocalized Slow

FMF299 kmt6-gfp hygromycin White/purple Foci near inner-nuclear membrane Standard
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A) 

 
B) pZeroGFP-S-hph from Rodrigo Goncalves. 

C) 

 
Figure 5: MacVector plasmid maps for pXCTOPO-FgKmt6 (A), the origin of wildtype kmt6 gene 

which was cloned into pZeroGFP-S-hph to create pZB1 (C), containing the full kmt6-gfp-s-hph 

cassette. A Quick Change protocol was used on pZB1 with primers indicated above (and described 

in Methods) to create plasmids with the desired kmt6 mutations, tagged with gfp and conferring 

hygromycin resistance. 
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Figure 6: Validation of site specific, single integration of kmt6-gfp mutant cassettes A) PCR check 

for successful site specific integration on kmt6-gfp transformant gDNA. A primer inside the 

cassette, OMF4316, and an external primer aligning upstream of kmt6, OMF4314, were used to 

amplify a 2.3 kb band. PCR products were run out on a 0.8% agarose gel via electrophoresis and 

visualized with ethidium bromide. Many replicates of each mutant proved to be successful, with 

the transformants chosen for further study annotated and indicated with an arrow. The several faint 

non-specific bands were ignored because they also showed up in the PH1 positive control (not 

shown). B) Southern blots to validate site specific and single integration. Restriction enzymes DraI 

(top) and SpeI + Xho (bottom) were used on the same gDNA samples as in (A) to cut out 14 and 

3.5 kb fragments, respectively. Digested gDNA was run out on a gel, transferred to a membrane, 

and probed with an hph probe. Faint bands necessitated performing two southern blots, but all 

selected strains (annotated and indicated with an arrow) were confirmed at least once.  
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Figure 7: Growth habit (left) and fluorescent microscopy images (right) for PH1, FMF361, and 

FMF828-833. To generate phenotype images, 10,000 conidia generated by growth in liquid CMC 

were inoculated in the center of a YPD agar petri dish and grown at room temperature for 7 days. 

To create fluorescent microscopy images, conidia grown in liquid CMC were pipetted onto a glass 

cover and imaged. Fluorescent image was *FMF299 (KMT6-GFP) and **FMF381 (EED-GFP). 
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Figure 8: YPD agar plates were inoculated on the edge in triplicate with 10,000 conidia from 

PH1, FMF361, and KMT6 mutant strains FMF828-833. Growth was measured daily from the 

side of the plate to the furthest point of growth. 
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     PH1          361            828          829           830           831          832          833           (+) 

 
 

 
Figure 9: α-GFP (top) and α-H3K27me3 (bottom) western blots for PH1, FMF361, and FMF828-

833. (+, top) was a H1-GFP control and (+, bottom) was a calf thymus histone control. In the α-

GFP western blot, a faint nonspecific band is observable at a slightly higher MW than the expected 

band. It is concluded to be nonspecific as it is also present in PH1 and FMF361, which do not have 

GFP. Additionally, the bands were observed at the MW predicted for just GFP. We predict that 

the protein extraction and purification protocols we are using cleave off GFP from the rest of 

KMT6. While these results are less reliable due to this, the presence and intensity of all GFP bands 

does match exactly with what we see for the localized fluorescent microscopy data, so we are 

confident it correlates well with actual KMT6 levels. 
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Figure 10: H3K27me3 ChIP-seq results for PH1 (bottom row), FMF361 (top row), and FMF828-

830 (middle rows). There appears to be no enrichment in FMF361, 830, 832, and 833 (top four 

rows), indicating lack of H3K27me3. This is consistent with phenotypic data that suggests 

similarity between those strains. Alternatively, PH1, FMF828, 829, and 831 (bottom four rows) 

all show signs of enrichment indicating presence and localization of H3K27me3 (indicated with 

black arrows). However, while FMF829 appears to have an indistinguishable enrichment patterns 

to PH1, both FMF828 and 831 have regions lacking in enrichment relative to PH1. These regions 

(indicated with red arrows) suggest that the novel phenotypes observed for FMF828 and 831 are 

not just due to a partial loss of catalytic function, but are the result of an inability to localize to a 

distinct set of genomic loci endogenous to normal function. 
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