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ABSTRACT The fungal genus Neonectria contains many phytopathogenic species
currently impacting forests and fruit trees worldwide. Despite their importance, a
majority of Neonectria spp. lack sufficient genomic resources to resolve suspected cryptic
species. Here, we report draft genomes and assemblies for Neonectria magnoliae NRRL
64651 and Neonectria punicea NRRL 64653.

KEYWORDS fungi, Nectriaceae, canker pathogens, Hypocreales, genomics

eonectria ditissima, N. faginata, and N. coccinea cause lethal canker diseases of

fruit (Malus and Pyrus spp.) and forest (Fagus spp.) trees and have been stud-
ied extensively (1-3). Since 2018, genomic data for these species and six additional
Neonectria spp. have provided unique insights into their biology, pathogenicity, and
host specialization [(4-10, Table 1)]. In 2020, N. magnoliae, a native canker pathogen of
tulip-poplar (Liriodendron tulipifera) and Fraser magnolia (Magnolia fraseri), was formally
described from isolates from West Virginia (Fig. 1; 11). During follow-up surveys in
Pocahontas County, N. punicea, a species rarely documented in North America (12), was
recovered from dead sugar maple (Acer saccharum; Fig. 1). Both N. magnoliae (Nm) and
N. punicea (Np) co-occur with N. ditissima (Nd) and N. faginata (Nf) in eastern U.S. forests
on three common hosts, L. tulipifera (Nm,Nd), A. saccharum (Np,Nd), and F. grandifolia
(Np,Nf), yet their incidence and impact on these and other hosts are largely unexplored
(1, 11-13). Neonectria and Corinectria canker diseases are of increasing concern (11, 14,
15), emphasizing an urgent need to fill critical data gaps; generating genomic resources
for these species is fundamental to these efforts.

Single-ascospore cultures of Nm (NRRL 64651) and Np (NRRL 64653) were harvested
from serial dilution platings of freshly collected individually macerated perithecia (Fig. 1).
Cultures were grown out for ~2 weeks on potato dextrose agar at 20°C under ambient
light conditions and genomic DNA extracted from harvested tissue with a Qiagen
DNeasy PowerSoil Pro Kit using the manufacturer’s protocols. An Illumina NextSeq 1000
(Marshall University Genomics Core Facility, Huntington, WV), generated 12.3 M paired
sequence reads or 3.7 Gb for Nm and 5.8 M paired sequence reads or 1.8 Gb for Np. The
assembled genome for Nm strain NRRL 64651 was 43.67 Mbp (coverage, 77.6 x; Nsq,
246.50 kb; Lsg, 58; G + C content, 51.83%) and 47.36 Mbp (coverage, 34.2 x; Nsp,
121.04 kb; Lsg, 120; G + C content, 51.47%) for Np strain NRRL 64653 (Table 1). Both
assemblies were cleaned of vector contamination and redundant contigs using SPAdes
v3.15.2 running within AAFTF (v0.4.1) (16) with the steps trim, filter using fastp (17), and
vectrim, sourpurge, and rmdup steps to remove contaminating contigs in the assembly.
Assemblies were further corrected by five rounds of polishing with Pilon (v1.24) with the
lllumina reads. Genome annotation was performed with funannotate (v1.8.15; (18))
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FIG 1 Insitu and in vitro photos of Neonectria magnoliae (A-D) and Neonectria punicea (E and F) canker pathogens of woody angiosperms. N magnoliae produces

both classic target-shaped or fusiform-shaped cankers (A and B) on healthy tulip-poplar (Liriodendron tulipifera) trees and inconspicuous cankers (C) on stressed,

small-diameter understory trees. N. punicea produces inconspicuous cankers on dead and dying sugar maple (Acer saccharum) trees (E and F), identifiable

primarily based on the occurrence of red perithecia (C and G). Single ascospore-derived cultures of N. magnoliae (D) and N. punicea (H) with characteristic

Cylindrocarpon-morph colonies.

utilizing alignment of proteins in UniProt and BUSCO with sordariomycetes_odb10 for
training. tRNA genes were predicted using tRNAscan-SE v2.0.9 (19). BUSCO v5.4.4 (20),
using the ascomycota_odb10 data set (21), identified 1,696 complete markers (99.4%) in
Nm and 1,694 (99.3%) in Np (Table 1). Default parameters were used or when specified,
available in the pipeline code, parameters, and lodfiles at GitHub and Zenodo (22). The
final genome annotations included a total of 12,394 protein-coding genes (PCGs) and
174 tRNAs for Nm and 13,207 PCGs and 181 tRNAs for Np (4-9; Table 1). AntiSMASH (v5.0;
(23)) predicted 32 and 35 biosynthetic gene clusters (BGCs) for Nm and Np, respectively.
Genome size, gene counts, and BGCs agreed with published statistics for other Neonec-
tria spp. (Table 1).
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