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polymorphism. To observe the organelle morphology in A. oryzae and provide references for the
localization prediction of unknown proteins and the disclosure of biological reaction pathways
in A. oryzae, we fused different subcellular localization signals with green fluorescent protein
(GFP) to obtain different subcellular localization vectors, which were then transferred into
A. oryzae by Agrobacterium tumefaciens-mediated transformation. The A. oryzae reporter
strains with fluorescence-labeled nuclei, mitochondria, endoplasmic reticulum, vacuole, lipid
droplets, peroxisome, and Golgi apparatus were successfully constructed. Furthermore, staining
with small-molecule specific dyes was carried out to validate the co-localization of
fluorescence-labeled mitochondria, nuclei, and lipid droplets in the reporter strains, which
further confirmed that the reporter strains were successfully constructed. The distribution and
morphology of fluorescence-labeled organelles were observed at different growth stages and
under different culture conditions. The constructed reporter strains provide basic tools for
studying the organelle morphology, localization of unknown target proteins, and subcellular

localization in A. oryzae.

Keywords: Aspergillus oryzae; organelles; fusion fluorescent protein; co-localization
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A HIAZ L E AL B ptrA-pEX1-H2B K i 254
FE 0.1 pg/mL DAPI YA P =9 F 15 min
J&, FH PBS PR 2 K.

Primer name Primer sequence (5'—3") Product size (bp)
H2B-F GCAGACATCACCCTCGAG ATGGCACCCAAGGCTGCTGAG 477

H2B-R GGTACCTACGTACTCGAG TTTGGCAGAAGAGGAGTACTTC

MTS-F GAGCAGACATCACCCTCGAG ATGGCTTCTTCCTTGAGAATCG 228

MTS-R CTCACCATGGTACCTACGTAG CTGGTCGAGGGTGACCTCGC

AoCIxA-F GCAGACATCACCCTCGAG ATGCGTTTCAACGCAGCTGTTG 1 686
AoCIxA-R GGTACCTACGTACTCGAG CTGGGCAGAAGAACGGGTGGTA

Aovam-F GAGCAGACATCACCCTCGAG ATGTCTTTCGACCGTCTTAG 813

Aovam-R CTCACCATGGTACCTACGTA TCCAATAGTAGCCGCCAGCA

GFP-PTS-F GAGCAGACATCACCCTCGAG ATGGTGAGCAAGGGCGAGG 729
GFP-PTS-R CTCACCATGGTACCTACGTA CTACAGACGGGACTTGTACAGCTC

AAMB-F CTTGAGCAGACATCACCCTCGAG ATGGAGCTTACCATCTTTATCC 117

AAMB-R TTGCTCACCATGGTACCTACGTA GAAGTAGGGGAACCATTTTTTG

GFP-Aogosl-F TGTACAAGCTTAAGGGATCC ATGGCTGCCTCAACAGGTAC 824
GFP-Aogos1-R TGATTTCAGTAACGTTAAGT TTATCGGAAAAAAAGCAGCA

MTS-Mcherry-F TTCACGTGCCCGTGCTTAAG ATGGCTTCTTCCTTGAGAATCG 228
MTS-Mcherry-R CCCTTGCTCACCATGATATC CTGGTCGAGGGTGACCTCGC

AoClxA-Mcherry-F TTCACGTGCCCGTGCTTAAG ATGCGTTTCAACGCAGCTGTTG 1 686
AoCIxA-Mcherry-R CCCTTGCTCACCATGATATC CTGGGCAGAAGAACGGGTGGTAC
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Figure 1 Construction scheme of fusion protein expression vectors. A: The expression vector of GFP fusion
protein was constructed with ptrA-pEX1 as the parent vector, which was screened by ptrA marker and
expressed under gpdA promoter, which was used for staining of nuclei and lipid droplets and observation of
organelle morphology. B: The expression vector of Mcherry fusion protein was constructed with pEX2B as

the parent vector, which was screened by pyrG marker and expressed under amyB promoter, which was used
for mitochondria staining and observation of the development of endoplasmic reticulum and lipid droplets.
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Figure 2 Construction of fusion protein expression vector. A: The binary vector ptrA-pEX1 harboring ptrA
marker and GFP fluorescent protein (left), the binary vector pEX2B harboring pyrG marker and Mcherry
fluorescent protein (right). B: The results of vectors linearization and genes amplification.

Mcherry MitoTracker Green Merged
DAPI Merged

B- e
GFP Nile Red Merged

E 3 MTS-Mcherry. H2B-GFP #1 AAMB-GFP 54 ER A ERMEELM K41k MTS-Mcherry

H2B-GFP 5{ AAMB-GFP J5 ki K i B 3.042 B 224K FHLRLIARRIC YLkl MitoTracker Green i bRic Ye ket
DAPI B lg BiARic 4kt Nile Red Je 0. NAEZEAL: By, MGEAMIOCRIE, FreEfermsotkg,

6 H MR A IR EIR. HBIR=5 um

Figure 3 Co-localization of MTS-Mcherry, H2B-GFP and AAMB-GFP with specific fluorescent dyes. The
mycelium of A. oryzae 3.042 transformed with MTS-Mcherry, H2B-GFP or AAMB-GFP plasmid were

stained with MitoTracker Green, DAPI or Nile Red. Left to right: Bright filed, fluorescent images of fused
proteins, fluorescent images of specific dyes, merged images of fluorescent and bright field. Scale bar=5 pum.

http://journals.im.ac.cn/cjben



EaR F | AT R BRRERRER MRS 3005

Merged

s
- B ¥ 5
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CD g 773 30 °C##H 3. 6. 72 h, 1 DIC MZOLEHET PSS, HHIR=5 pm

Figure 4 Morphologies of organelles during Aspergillus oryzae growth. A—G: Morphology of labeled strains
(nuclei, mitochondria, ER, vacuoles, lipid droplets, peroxisome, and Golgi apparatus) at different periods on
micro medium. Conidia of transformants harboring the GFP fusion proteins were incubated in CD agar medium
at 30 °C for 3, 6, 72 h and observed with DIC and fluorescence microscope. Scale bar=5 um.
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Figure 5 The morphologies of ER and lipid droplets. Conidia of transformants harboring the AAMB-GFP
and AoCIxA-Mcherry were incubated in CD solid medium at 30 °C for 3, 6, 72 h and observed with DIC and

fluorescence microscope. Scale bar=5 pm.
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Figure 6 Morphologies of organelles in aerial hyphae. Conidia of transformants harboring the GFP fusion
proteins were incubated in CD agar medium inserted with sterilized cover glasses at 30 °C for 3—5 days and
observed with DIC and fluorescence microscope. Scale bar=5 um.
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Figure 7 Morphologies of organelles in liquid culture. Conidia of transformants harboring the GFP fusion
proteins were incubated in CD medium at 30 °C and observed with fluorescence and DIC microscope. Scale

bar=5 pm.
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