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Abstract FON (Fusarium oxysporum f. sp. niveum) causes watermelon Fusarium wilt, a destructive dis-

ease on watermelon worldwide. Research on the development and pathogenesis of FON lays the foundation for the
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control of the disease. Fluorescent labeling of the organelles and cell structures using fluorescent proteins is an im-
portant strategy in the investigations on fungal development and pathogenesis. In the present work, the nuclei and
peroxisomes of FON were labeled with green or red fluorescent proteins. Via AIMT (Agrobacterium tumefaciens -
mediated transformation), we generated three types of FON transformants which carried nuclei labeled with mCher-
ry, peroxisomes labeled with GFP or peroxisomes labeled with DsRED, respectively. In the strains with mCherry
labeled nuclei, the bright red fluorescence in round dots were detected in hyphae and conidia, overlaying well with
the fluorescence formed by DAPI staining. In the strains with GFP or DsRED labeled peroxisomes, green or red
small fluorescent dots were present in hyphal and conidial cells, corresponding with the distribution of peroxisomes
in fungal cells. Further, the numbers of the fluorescent dots was increased significantly on lipids. Calcofluor white
staining was also performed on the three transformants. Under confocal microscopy, the blue fluorescence of Cal-
cofluor white cooperated well with the fluorescence of green or red fluorescent proteins, producing ideal multi-flu-
orescent images. In addition, the fluorescent proteins could be stably expressed and well distributed during the sub-
cultivation of the transformants. The growth and phenotypes of the transformants were unaltered compared with the

wild type strain. We provided a useful tool for the study on the organelle dynamics, development and pathogenesis

of FON.
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Fig.1 The structures of pHMGA, pHMRI1 and pKD9-mCherry-H2B
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Table 1 Primers used in this work

ey FE 5 PCR™HKCJE

Name Sequence Length of PCR product
HPHS52 5'-AGC TGC GCC GATGGT TTC TAC AA-3' 585 bp

HPH34 5'-GCG CGT CTG CTG CTC CAT ACA A-3’

GFP-CHK1  5-GCC ACC TAC GGC AAG CTG ACC CTG-3' 502 bp

GFP-CHK2  5-GGG TGC TCA GGT AGT GGT TGT CGG-3'

REDI 5"-GAT GGT GTA GTC CTC GTT GTG-3' 368 bp

RED2 5'-GAC TAC TTG AAG CTG TCC TTC C-3'
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The randomly selected FON-HMGA (1-1, 1-2, 1-3), FON-HMRI1 (2-1, 2-2, 2-3) and FON-mCherry-H2B (3-1, 3-2, 3-3) transformants after five rounds
of sub-cultivation, three for each, were checked by PCR amplification with the primer pairs HPH52/HPH34, GFP-CHK1/GFP-CHK2 and RED1/RED2
to detect HPH, GFP, DsRED and mCherry fragments respectively. FON, the Wild-type strain; positive, the positive controls with the plasmids pHMGA,

pHMRI, and pKD9-mCherry-H2B as tamplates; MK: marker III.
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Fig.2 Confirmation of the FON fluorescent transformants using PCR amplification
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A: colonies of the FON wide type and transformants cultured on CM for 3 days ; B: colonial dimeters of the strains cultured on CM for 3 days; C: co-

nidiation of the strains cultured on CM for 3 days.

E3 HUFHERES, S KEES~HE

Fig.3 Colonial morphology, radial growth and conidiation of the transformants
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A: mCherry-labeled nuclei in hyphae and spores; B: co-localization of mCherry and DAPI in nuclei.
El4 FONLREAZAImCherrya S E {iL
Fig.4 Fluorescent labeling of the nuclei in FON with mCherry
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A: GFP-labeled peroxisomes in hyphae and spores; B: DsRED-labeled peroxisomes in hyphae and spores; C: the number of peroxisomes is increased
upon induction of lipids.
E5 FONI S LB BIGFPHIDSREDZESEARIT
Fig.5 Fluorescent labeling of the peroxisomes in FON with GFP and DsRED
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Fig.6 Co-localization of Calcofluor white and fluorescent proteins
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