
Figure S1. Southern blot analysis of T-DNA insertion mutant B7. Genomic 
DNA was digested with EcoRI or HindIII and hybridized using the hptII
gene as the probe. Upper panel, Genetic map of T-DNA. Lower panel, 
Southern blotting image. M, DNA molecular marker (kb); U, undigested 
genomic DNA; WT, wild-type strain.



Figure S2. The localization of T-DNA insertion in transformant 
B7 (upper panel) and the expressions of the two T-DNA 
flanking genes analyzed by semiquantitative RT-PCR (lower 
panel). WT, wild-type strain; Hypo, hypothetical protein; gpi, 
gpi-anchored protein; tub1, tubulin gene. 
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Figure S3. Pathogenicity assay of Colletotrichum acutatum Coll-153 
(wild-type, WT) strain and transformant B7 on chili pepper cv. 
GroupZest. All pepper fruits were inoculated with the WT on the 
left side and B7 on the right side of a fruit, and lesion sizes were 
recorded 7 days after drop inoculation.
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Figure S4. Schematic illustration of the deletion fragment caused by T-DNA 
insertion (A) and multiple PCR assays to identify the deleted region in B7 (B). 
Primer sets 1-12 were used in the PCR assays. Primer set Tub was used to 
amplify the tubulin gene for the PCR control. The M13r primer was located 
at the right border region of the T-DNA. Primers Ntp-3’ck and RecQ-3’ck were 
located downstream of CaNRT2.1 and CaRecQ1, respectively.
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Figure S5. Amino acid sequence alignment of CaNRT2.1 homologs. Cn, 
Colletotrichum nymphaeae SA-01 (KXH38191.1); Ch, Colletotrichum higginsianum
IMI 349063 (XP_018163968.1); Cgr, Colletotrichum graminicola M1.001 
(XP_008090406.1); Cgl, Colletotrichum gloeosporioides Cg-14 (EQB59180.1); Vd, 
Verticillium dahliae VdLs.17 (XP_009649047.1); Mo, Magnaporthe oryzae 70-15 
(XP_003710887.1). ID, identity; COV, coverage. ID and COV are displayed in the 
blast results obtained using BlastP against the NCBI protein database.
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Figure S6. PCR screening for CaNRT2.1 gene replacement mutants (A), CaNRT2.1 complementation 
transformants of the B7 strain and ΔCaNRT2.1 strain F8 (B). A, Schematic representation of gene 
replacement with three homologous recombination events using the split marker strategy (upper 
panel) and PCR assays to confirm that three crossover events occurred in potential CaNRT2.1 gene 
replaced mutants (F8, A1, B1, A5 and A6). MK, DNA molecular marker; P, plasmid carrying the hptII
cassette as a positive control of hptII crossover and a negative control of 5’ and 3’ crossover; WT, 
wild-type strain; N, negative control; tub1 used as the PCR control. Dashed lines indicate the 
amplified regions of the three crossover fragments. B, PCR amplification of the nptII gene for 
CaNRT2.1 complementation transformants in B7 and ΔCaNRT2.1 strain F8.
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Figure S7. Amino acid sequence alignment of CaHP1 homologs. Cs, Colletotrichum
simmondsii (KXH49087.1); Cf, Colletotrichum fioriniae PJ7 (EXF79771.1); Cn, 
Colletotrichum nymphaeae SA-01 (KXH47772.1); Ch, Colletotrichum higginsianum
IMI 349063 (XP_018163966.1); Cgr, Colletotrichum graminicola M1.001 
(XP_008090403.1); Vl, Verticillium longisporum (CRK19371.1). ID, identity; COV, 
coverage. ID and COV are displayed in the blast results obtained using BlastP
against the NCBI protein database. 



Figure S8. Amino acid sequence alignment of CaGpiP1 homologs. Signal peptides 
and cleavage sequences are indicated with boxes, while the ω site is indicated 
with an arrow. Ca, CaGpiP1; Cn, Colletotrichum nymphaeae SA-01 (KXH47773.1); 
Cf, Colletotrichum fioriniae PJ7 (EXF79770.1); Co, Colletotrichum orbiculare MAFF 
240422 (TDZ25850.1); Cgl, Colletotrichum gloeosporioides Cg-14 (EQB59181.1); 
Cgr, Colletotrichum graminicola M1.001 (XP_008090404.1); Vl, Verticillium
longisporum (CRK19369.1). ID, identity; COV, coverage. ID and COV are displayed 
in the blast results obtained using BlastP against the NCBI protein database.
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Figure S9. Screening of CaHP1 and CaGpiP1 gene knockout mutants by PCR (A) 
and Southern blot (B) analysis. (A) Selection marker gene (hptII), 5’ and 3’ 
recombination fragments were amplified with primer set P3 and P4, P1 and 
P2 primers, and P3 and P5, respectively. The full length (FL) of the gene 
replaced fragment was amplified by primer set P1 and P5. Tubulin1 gene 
(tub1) was used as the positive control in PCR. (B) Southern blot analysis was 
performed using CaHP1, CaGpiP1 or hptII as the probe. The expected DNA 
sizes in the Southern bolting assays for the wild type and mutants hybridized 
with the three probes are indicated below the blotting.
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Figure S10. Colony morphology of the Colletotrichum acutatum wild-type 
(WT) strain, CaHP1 mutants (Δhypo-4a, Δhypo-3b), CaGpiP1 mutants (Δgpi-
11a, Δgpi-B79), and transformant B7 on PDA and Czapek’s medium 
containing different nitrogen sources at 5 days postinoculation. 



Figure S11. Growth of Colletotrichum acutatum Coll-153 strain (WT), CaHP1 
mutants (Δhypo-4a, Δhypo-3b), and CaGpiP1 mutants (Δgpi-11a, Δgpi-B79) 
under different stresses. A, colony diameter of fungal strains on PDA 
supplemented with azoxystrobin, tricyclazole or iprodione at 7 days 
postinoculation.B, colony diameter of fungal strains on PDA amended with 
NaCl, mannitol, sorbitol, Congo red or SDS at 5 days postinoculation.
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