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Draft genome sequences for Neonectria magnoliae and 
Neonectria punicea, canker pathogens of Liriodendron tulipifera 
and Acer saccharum in West Virginia

Hannah M. Petronek,1 Matt T. Kasson,1 Amy M. Metheny,1 Cameron M. Stauder,2 Brian Lovett,3 Shannon C. Lynch,4 Jeff R. Garnas,5 

Lindsay R. Kasson,6 Jason E. Stajich7

AUTHOR AFFILIATIONS See affiliation list on p. 5.

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

N 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; N50, 
246.50 kb; L50, 58; G + C content, 51.83%) and 47.36 Mbp (coverage, 34.2 x; N50, 
121.04 kb; L50, 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 
Illumina reads. Genome annotation was performed with funannotate (v1.8.15; (18)) 

January 2025  Volume 14  Issue 1 10.1128/mra.01042-24 1

Editor André O. Hudson, Rochester Institute of 
Technology, Rochester, New York, USA

Address correspondence to Jason E. Stajich, 
jason.stajich@ucr.edu.

The authors declare no conflict of interest.

See the funding table on p. 5.

Received 24 September 2024
Accepted 7 November 2024
Published 27 November 2024

Copyright © 2024 Petronek et al. This is an open-
access article distributed under the terms of the 
Creative Commons Attribution 4.0 International 
license.

https://crossmark.crossref.org/dialog/?doi=10.1128/mra.01042-24&domain=pdf&date_stamp=2024-11-27
https://doi.org/10.1128/mra.01042-24
https://creativecommons.org/licenses/by/4.0/


TA
BL

E 
1 

G
en

om
e 

st
ra

in
 in

fo
rm

at
io

n 
an

d 
st

at
is

tic
s 

fo
r N

eo
ne

ct
ria

 m
ag

no
lia

e 
an

d 
N

eo
ne

ct
ria

 p
un

ic
ea

 w
ith

 c
om

pa
ris

on
s 

to
 o

th
er

 p
ub

lic
 g

en
om

e 
re

so
ur

ce
s

Sp
ec

ie
sa

N
. m

ag
no

lia
e

N
. p

un
ic

ea
N

. p
un

ic
ea

N
. f

ag
in

at
a

N
. c

oc
ci

ne
a

N
. h

ed
er

ae
N

. n
eo

m
ac

ro
sp

or
a

N
. d

iti
ss

im
a

N
. l

ug
du

ne
ns

is
N

. s
p.

C.
 fu

ck
el

ia
na

St
ra

in
 ID

N
RR

L 
64

65
1 

/

FE
RN

 1
05

31

N
RR

L 
64

65
3 

/

W
VP

C2

CB
S 

11
97

24
 /

A
.R

. 3
10

2

CB
S 

13
42

46
 /

A
.R

. 4
30

7

CB
S 

11
91

58
 /

G
.J.

S.
 9

8–
11

4

CB
S 

71
4.

97
KN

N
D

K1
CB

S 
22

6.
31

 /

IM
I 1

13
92

2

D
SM

 1
13

08
8

D
H

2
CB

S 
12

51
09

 /

G
.J.

S.
 0

2–
67

Ye
ar

 s
am

pl
ed

 / 

se
qu

en
ce

d

20
18

/2
02

4
20

20
/2

02
4

19
99

/2
01

8
20

02
/2

02
1

19
98

/2
02

1
19

32
/2

01
8

20
15

/2
02

1
19

25
/2

02
1

19
80

/2
02

4
20

13
/2

01
8

20
02

/2
02

1

Pl
an

t H
os

t
Li

rio
de

nd
ro

n

tu
lip

ife
ra

Ac
er

 sa
cc

ha
ru

m
Fr

an
gu

la
 a

ln
us

Fa
gu

s g
ra

nd
ifo

lia
Fa

gu
s s

yl
va

tic
a

H
ed

er
a 

he
lix

Ab
ie

s n
or

dm
an

ni
an

a
Fa

gu
s s

yl
va

tic
a

U
nk

no
w

n 
w

oo
dy

 

ho
st

M
ec

on
op

si
s g

ra
nd

is
Pi

nu
s r

ad
ia

ta

Lo
ca

tio
n 

de
ta

ils
U

.S
.A

.
U

.S
.A

.
Au

st
ria

U
.S

.A
.

G
er

m
an

y
N

et
he

ra
nd

s
D

en
m

ar
k

G
er

m
an

y
Sl

ov
ak

ia
Ch

in
a:

 T
ib

et
N

ew
 Z

ea
la

nd

Co
or

di
na

te
s 

(L
at

., 

Lo
ng

.)

39
.0

34
 N

;

−7
9.

68
5 

W

38
.1

91
3 

N
; 

−8
0.

19
63

 W

--
 b

--
--

--
--

--
--

--
--

Se
qu

en
ci

ng
 

Te
ch

no
lo

gy

Ill
um

in
a 

N
ex

tS
eq

Ill
um

in
a 

N
ex

tS
eq

Ill
um

in
a 

M
iS

eq
Ill

um
in

a 
M

iS
eq

Ill
um

in
a 

M
iS

eq
Ill

um
in

a 
M

iS
eq

Pa
cB

io
Ill

um
in

a 
M

iS
eq

Pa
cB

io
 R

SI
I

Pa
cB

io
 S

eq
ue

l
Ill

um
in

a 
M

iS
eq

G
en

om
e 

si
ze

(M
bp

)

43
.6

7
47

.3
6

41
.4

7
42

.1
7

42
.7

4
43

.2
9

37
.1

2
43

.5
3

44
.7

9
45

.8
3

42
.2

5

N
o.

 o
f s

ca
ffo

ld
s

40
8

1,
07

7
1,

77
9

52
2

57
1

50
8

12
1,

27
4

15
43

73
7

Lo
ng

es
t c

on
tig

 / 

sc
aff

ol
d 

(k
bp

)

1,
15

7 
/ -

-
40

5 
/ -

-
--

 / 
34

2.
6

--
 / 

70
9.

7
--

 / 
53

2.
9

--
 / 

80
2

--
 / 

--
--

 / 
51

5.
4

--
 / 

--
5,

08
0 

/ -
-

82
2.

7

Sc
aff

ol
d 

N
50

 (k
bp

)
24

6.
50

12
1.

04
69

.9
2

23
7.

13
17

8.
88

24
8.

96
4,

61
7.

23
11

4.
09

4,
00

2.
58

1,
89

9.
89

25
5.

65

Sc
aff

ol
d 

L5
0

58
12

0
18

0
53

76
54

4
11

9
5

8
54

Av
g 

co
ve

ra
ge

 (x
)

77
34

25
20

20
52

65
20

1
80

20

To
ta

l I
llu

m
in

a 

se
qu

en
ce

 (G
bp

)c,
d

3.
7

1.
8

--
0.

00
18

0.
00

53
--

--
0.

00
28

--
--

0.
00

5

To
ta

l I
llu

m
in

a 

re
ad

sd

12
,3

21
,8

92
5,

83
8,

86
8

--
9,

90
0,

00
0

40
,4

00
,0

00
--

--
16

,7
00

,0
00

--
--

31
,5

00
,0

00

G
C 

co
nt

en
t (

%
)

52
52

53
53

52
50

53
52

52
53

50

Co
m

pl
et

e 
BU

SC
O

s 

as
co

m
y

co
ta

_o
db

10
 (%

) /
 

fu
ng

i_
od

b9
 (%

)d

1,
69

6 
(9

9.
4)

1,
69

4 
(9

9.
3)

--
 / 

1,
41

2 
(9

8.
2)

--
 / 

1,
35

3 
(9

4.
1)

--
 / 

1,
42

4 
(9

9.
0)

--
 / 

1,
42

9 
(9

9.
4)

--
--

 / 
1,

41
5 

(9
8.

4)
--

(9
6.

2)
 / 

--
--

 / 
1,

42
8 

(9
9.

3)

Si
ng

le
-c

op
y 

BU
SC

O
s

1,
68

6 
(9

8.
8)

1,
68

6 
(9

8.
8)

--
--

--
--

--
--

--
--

--

D
up

lic
at

ed

BU
SC

O
s

10
 (0

.6
)

9 
(0

.5
)

--
--

--
--

--
--

--
--

--

Fr
ag

m
en

te
d 

BU
SC

O
s

3 
(0

.2
)

2 
(0

.1
)

--
--

--
--

--
--

--
--

--

To
ta

l g
en

es

(p
ro

te
in

 c
od

in
g 

ge
ne

s 
/ t

RN
A

s)
d

12
,5

69
 (1

2,
39

4/
17

4)
13

,3
88

 

(1
3,

20
7/

18
1)

13
,1

80
12

,9
91

12
,9

41
11

,9
66

11
,2

91
13

,6
69

--
-

13
,6

06
11

,4
46

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)

Announcement Microbiology Resource Announcements

January 2025  Volume 14  Issue 1 10.1128/mra.01042-24 2

https://doi.org/10.1128/mra.01042-24


TA
BL

E 
1 

G
en

om
e 

st
ra

in
 in

fo
rm

at
io

n 
an

d 
st

at
is

tic
s 

fo
r N

eo
ne

ct
ria

 m
ag

no
lia

e 
an

d 
N

eo
ne

ct
ria

 p
un

ic
ea

 w
ith

 c
om

pa
ris

on
s 

to
 o

th
er

 p
ub

lic
 g

en
om

e 
re

so
ur

ce
s 

(C
on

tin
ue

d)

Sp
ec

ie
sa

N
. m

ag
no

lia
e

N
. p

un
ic

ea
N

. p
un

ic
ea

N
. f

ag
in

at
a

N
. c

oc
ci

ne
a

N
. h

ed
er

ae
N

. n
eo

m
ac

ro
sp

or
a

N
. d

iti
ss

im
a

N
. l

ug
du

ne
ns

is
N

. s
p.

C.
 fu

ck
el

ia
na

G
en

Ba
nk

 a
ss

em
bl

y 

no
.

G
CA

_0
37

95
43

05
.1

G
CA

_0
37

95
43

15
.1

G
CA

_0
03

38
53

15
.1

G
CA

_0
19

13
72

75
.1

G
CA

_0
19

13
72

65
.1

G
CA

_0
03

38
52

65
.1

G
CA

_9
17

56
39

05
.1

G
CA

_0
19

13
78

15
.1

G
CA

_0
41

72
15

85
.1

G
CA

_0
03

93
49

05
.1

G
CA

_0
19

13
72

55
.1

W
G

S 
m

as
te

r r
ec

or
d

JA
ZA

VK
00

00
00

00
0

JA
ZA

VJ
00

00
00

00
0

Q
G

Q
A

01
00

00
00

W
PD

D
01

00
00

00
W

PD
F0

10
00

00
0

Q
G

Q
B0

10
00

00
0

O
U

83
06

38
 

-O
U

83
06

49

W
PD

G
01

00
00

00
JB

G
LZ

M
01

00
00

00
0

RQ
W

H
01

00
00

00
W

PD
H

01
00

00
00

SR
A

 a
cc

es
si

on
 n

o.
SR

R2
49

38
46

1
SR

R2
49

38
48

4
--

SR
R1

28
73

40
5

SR
R1

28
73

40
3

--
--

SR
R1

28
73

40
2

--
--

SR
R1

28
73

40
1

Bi
oS

am
pl

e 

ac
ce

ss
io

n 
no

.

SA
M

N
35

64
27

10
SA

M
N

35
64

67
05

SA
M

N
09

24
20

91
SA

M
N

13
48

39
17

SA
M

N
13

48
39

19
SA

M
N

09
24

20
90

SA
M

EA
99

94
69

3
SA

M
N

13
48

39
20

SA
M

N
43

22
14

55
SA

M
N

10
49

21
66

SA
M

N
13

48
39

21

Re
fe

re
nc

e
Th

is
 s

tu
dy

Th
is

 s
tu

dy
4

6
6

4
7

6
N

/A
5

6

Bi
os

yn
th

et
ic

 G
en

e 
Cl

us
te

rs
 (B

G
C)

e

 
 T

1P
KS

12
10

9
8 

(1
0)

10
 (1

2)
7

12
11

 (1
6)

12
14

 (1
4)

14
 (1

7)

 
 T

3P
KS

1
1

1
1 

(1
)

1 
(1

)
1

1
1 

(1
)

1
1 

(1
)

1 
(1

)

 
 N

RP
S

11
10

10
10

 (1
8)

10
 (2

0)
10

6
7 

(2
3)

8
13

 (1
3)

9 
(2

2)

 
 T

er
pe

ne
s

6
7

6
5 

(5
)

6 
(7

)
7

4
6 

(6
)

5
5 

(5
)

5 
(5

)

 
 O

th
er

5
5

6
7 

(2
)

6 
(1

)
7

9
9 

(0
)

7
11

 (1
4)

4 
(0

)

 
 T

ot
al

35
33

32
31

 (3
3?

)
33

 (3
7?

)
32

32
34

 (3
9?

)
33

44
 (4

7)
33

 (4
0?

)

a Se
ve

n 
ad

di
tio

na
l t

ot
al

 g
en

om
es

 a
re

 p
ub

lic
ly

 a
va

ila
bl

e 
fo

r N
. f

ag
in

at
a 

(t
w

o)
, N

. c
oc

ci
ne

a 
(o

ne
), 

an
d 

N
. d

iti
ss

im
a 

(fo
ur

), 
bu

t a
re

 e
xc

lu
de

d 
fr

om
 th

is
 ta

bl
e 

as
 o

nl
y 

si
ng

le
 re

pr
es

en
ta

tiv
es

 p
er

 s
pe

ci
es

 a
re

 p
ro

vi
de

d 
fo

r c
om

pa
ris

on
.

b “-
-”,

 D
en

ot
es

 m
is

si
ng

 d
at

a 
ex

ce
pt

 fo
r c

oo
rd

in
at

es
 a

s 
th

ey
 m

ay
 e

xi
st

 b
ut

 w
er

e 
no

t r
el

ev
an

t t
o 

th
is

 s
tu

dy
.

c A
n 

Ag
ile

nt
 2

10
0 

Bi
oa

na
ly

ze
r s

ys
te

m
 u

si
ng

 a
n 

Ag
ile

nt
 H

ig
h-

Se
ns

iti
vi

ty
 D

N
A

 K
it 

w
as

 u
se

d 
fo

r s
iz

in
g 

an
d 

qu
an

tit
at

io
n 

of
 D

N
A

 s
eq

ue
nc

in
g 

lib
ra

rie
s 

fo
llo

w
in

g 
th

e 
m

an
uf

ac
tu

re
r’s

 p
ro

to
co

ls
.

d D
en

ot
es

 ro
w

s 
w

he
re

 d
at

a 
w

er
e 

ex
tr

ac
te

d 
fr

om
 th

e 
re

fe
re

nc
e 

lis
te

d 
ra

th
er

 th
an

 fr
om

 th
e 

N
CB

I G
en

om
e 

A
ss

em
bl

y 
Ac

ce
ss

io
n 

pa
ge

.
e A

nt
is

m
as

h 
re

su
lts

: n
ew

ly
 g

en
er

at
ed

 f
or

 t
hi

s 
st

ud
y 

(p
re

vi
ou

sl
y 

pu
bl

is
he

d 
re

su
lts

). 
N

um
be

rs
 f

ol
lo

w
ed

 b
y 

a 
“?

” 
de

no
te

 in
st

an
ce

s 
w

he
re

 t
ot

al
 B

CG
s 

re
po

rt
ed

 d
iff

er
 f

ro
m

 t
he

 s
um

 o
f 

th
e 

in
di

vi
du

al
 c

at
eg

or
ie

s 
sh

ow
n 

he
re

. R
es

ul
ts

 
ge

ne
ra

te
d 

fo
r t

hi
s 

st
ud

y 
us

ed
 a

 “s
tr

ic
t”

 d
et

ec
tio

n 
st

ric
tn

es
s, 

w
he

re
as

 p
re

vi
ou

sl
y 

pu
bl

is
he

d 
st

ud
ie

s 
di

d 
no

t i
nc

lu
de

 d
et

ec
tio

n 
st

ric
tn

es
s 

in
 m

et
ho

ds
.

Announcement Microbiology Resource Announcements

January 2025  Volume 14  Issue 1 10.1128/mra.01042-24 3

https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_037954305.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_037954315.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_003385315.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_019137275.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_019137265.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_003385265.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_917563905.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_019137815.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_041721585.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_003934905.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_019137255.1/
https://www.ncbi.nlm.nih.gov/nucleotide/JAZAVK000000000
https://www.ncbi.nlm.nih.gov/nucleotide/JAZAVJ000000000
https://www.ncbi.nlm.nih.gov/nucleotide/QGQA01000000
https://www.ncbi.nlm.nih.gov/nucleotide/WPDD01000000
https://www.ncbi.nlm.nih.gov/nucleotide/WPDF01000000
https://www.ncbi.nlm.nih.gov/nucleotide/QGQB01000000
https://www.ncbi.nlm.nih.gov/nucleotide/OU830638
https://www.ncbi.nlm.nih.gov/nucleotide/OU830649
https://www.ncbi.nlm.nih.gov/nucleotide/WPDG01000000
https://www.ncbi.nlm.nih.gov/nucleotide/JBGLZM010000000
https://www.ncbi.nlm.nih.gov/nucleotide/RQWH01000000
https://www.ncbi.nlm.nih.gov/nucleotide/WPDH01000000
https://www.ncbi.nlm.nih.gov/sra/SRR24938461
https://www.ncbi.nlm.nih.gov/sra/SRR24938484
https://www.ncbi.nlm.nih.gov/sra/SRR12873405
https://www.ncbi.nlm.nih.gov/sra/SRR12873403
https://www.ncbi.nlm.nih.gov/sra/SRR12873402
https://www.ncbi.nlm.nih.gov/sra/SRR12873401
https://www.ncbi.nlm.nih.gov/biosample/SAMN35642710
https://www.ncbi.nlm.nih.gov/biosample/SAMN35646705
https://www.ncbi.nlm.nih.gov/biosample/SAMN09242091
https://www.ncbi.nlm.nih.gov/biosample/SAMN13483917
https://www.ncbi.nlm.nih.gov/biosample/SAMN13483919
https://www.ncbi.nlm.nih.gov/biosample/SAMN09242090
https://www.ncbi.nlm.nih.gov/biosample/SAMEA9994693
https://www.ncbi.nlm.nih.gov/biosample/SAMN13483920
https://www.ncbi.nlm.nih.gov/biosample/SAMN43221455
https://www.ncbi.nlm.nih.gov/biosample/SAMN10492166
https://www.ncbi.nlm.nih.gov/biosample/SAMN13483921
https://doi.org/10.1128/mra.01042-24


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 logfiles 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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