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Figure S1. CLUSTAL Omega (1.2.4) multiple sequence alignment of fungal ARP1 orthologs. Accession
numbers are indicated in Figure S2 (phylogenetic tree). Abbreviations: Sm, Sordaria macrospora; Nc,
Neurospora crassa; Cg, Colletotrichum graminicola; Fo, Fusarium oxysporum f. sp. Lycopersici; Mo,
Magnaporthe oryzae; An, Aspergillus nidulans; Sc, Saccharomyces cerevisiae; Ca, Candida albicans; Pc,
Pneumocystis carinii, Sp, Schizzosaccharomyces pombe; Cn, Cryptococcus neoformans var. grubii; Um, Ustilago
maydis; Cc, Coprinopsis cinerea; Sco, Schizophyllum commune; Ro, Rhizopus oryzae; M1, Mucor lusitanicus. .
In the conservation line, asterisk indicates positions, which have a single, fully conserved residue; colon
indicates conservation between groups of strongly similar properties; and period indicates conservation
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Figure S2. Phylogenetic tree of Arpl orthologs from fungi. The phylogenetic tree of Arpl was generated
with the Neighbor Joining method. Orthologs were identified with BLASTP search using amino acid
sequences of the Sordaria macrospora SmARP1 (SMAC_(07827) indicated in red. The multiple sequence
alignment and phylogenetic analysis was performed with MAFFT version 7 [1]. Bootstrap values based
on 1000 replications are rounded to whole numbers and are indicated at the nodes. Accession numbers
are indicated. Abbreviations: Sm, Sordaria macrospora; Nc, Neurospora crassa; Cg, Colletotrichum
graminicola; Fo, Fusarium oxysporum f. sp. Lycopersici; Mo, Magnaporthe oryzae; An, Aspergillus nidulans;
Sc, Saccharomyces cerevisiae; Ca, Candida albicans; Pc, Pneumocystis carinii, Sp, Schizzosaccharomyces pombe;
Cn, Cryptococcus neoformans var. grubii; Um, Ustilago maydis; Cc, Coprinopsis cinerea; Sco, Schizophyllum
commune; Ro, Rhizopus oryzae; M1, Mucor lusitanicus.
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Figure S3. Verification of S. macrospora Smarpl deletion by PCR and Southern blot analysis. (a) Schematic
representation of the Smarpl ORF SMAC_07827 (black arrow) with three introns (white boxes). White arrows
indicate adjacent ORFs. After Golden-Gate cloning, the hph cassette replaced the Smarpl ORF. Primer binding sites
for the verification of hiph cassette integration (Arpl-v5f/ h3), presence of Smarpl gene (Arpl-v5f/ Arpl-vORF5-r),
and probe amplification for Southern hybridization are indicated. Regions of probe binding and size of the expected
DNA fragments generated by EcoRV hydrolyzation for Sm and ASmarp1 are plottet. (b) PCR verification of the
integration of the hph cassette into the Smarp1 locus and the presence of Smku70 gene in the Smarp1 deletion mutant.
(c) Confirmation of Smarp1 deletion by Southern Blot analysis. Genomic DNA was hydrolyzed with EcoRV. Signals
detected correspond to the fragment size of 3802 bp for Sm and ASmku70 strains and 5492 bp for the ASmarp1 strain

(indicated by arrows).
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Figure S4. Growth of S. macrospora ASmarp1 and complementing strains and corresponding expression controls via
Western blot analysis. (a) Phenotypic analysis of S. macrospora wt (Sm), ASmarp1 and the complementation strains
ASmarpl::Smarpl and ASmarpl::Smarpl-TagRFP-T. Strains were grown on SWG medium at 27 °C. Pictures of the
agar plates and microscopic images were taken after indicated days, scale bar = 0.5 mm. (b) Western blot analysis
of S. macrospora wt (Sm) and ASmarp1 ectopically expressing SmARP1-TagRFP-T, wt::TagRFP-T served as control.
Expected protein sizes are indicated.
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Figure S5. Localization of SmArpl-mNG and free mNG in S. macrospora. Heterologous expression of pSmarp1-
mNG in S. macrospora wildtype hyphae. Recording of hyphae from growing strains on BMM-covered glass slides
after incubation for 24 h at 27 °C. SmArpl-mNG shows comet-like localization at the hyphal tip. Expression of
mNG serves as control, size bar =10 um.
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Figure S6. Localization of Arpl and FM4-64 in C. graminicola. Heterologous expression of pSmarpl-mNG in C.
graminicola wildtype CgM2 hyphae. Recording of hyphae from growing colonies on CM topped with cellophane
after incubation for 3 d at 23 °C. Hyphae were stained with 1 ug/ ml FM4-64 for 15 min at 37 °C, size bar = 10 um.
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Figure S7. Localization of Arpl in unpolarized, non-germinated oval conidia of C. graminicola. Oval conidia of
CgM2 expressing endogenous Arpl-TagRFP-T were incubated to rate the chemotropic response to 50 mM glucose
(glc) for 6 h, 23 °C in the 3D printed device, size bar = 10 yum.



Tables

Table S1. Oligonucleotides used in this study.

Oligonucleotide

Sequence (5" to 3')

Arpl_promotor_f

Arpl-Neo r
Neo_f
Neo_TtrpC_r
TtrpC_f
TtrpC_pRS_r

Arpl_5'f

Arpl_RFP_r
RFP-f
REP-r-trpC
TrpC_F
PRS426GFPrev

5'CgArpl_pJet_fw
CgArpl_rev
tagRFP-
T_CgArpl_fw
TtrpC_r
nptll_TtrpC_fw
PtrpC_pJet_rev
Arpl-v5f
h3
Arpl-vORF5-r
Smku70-v1-f
ku70-ko-v3f(R)
GG_KO_fw
GG_KO_rv
Arpl-ko-5f
Arpl-ko-5r
Arpl-ko-3f
Arpl-ko-3r

Arpl-nat-5f

Arpl-nat-3r

TAAAACGACGGCCAGTGAGCGCGCGTAATTCAAAAATGGTTCGTGC
ACACAAA
ATGTTATCCTCCTCGCCCTTGCTCACCATTGTAAACTTCGTATGAATG
ATATCCGGA
ATGGTGAGCAAGGGCGAG
GTTTGATGATTTCAGTAACGTTAAGTGGACTACTTGTACAGCTCGTCC
ATGC
TCCACTTAACGTTACTGAAATCATCAAAC
GCGGATAACAATTTCACACAGGAAACAGCTCGAGTGGAGATGTGGA
GTGG
TAAAACGACGGCCAGTGAGCGCGCGTAATTCAAAAATGGTTCGTGC
ACA
TTAATCAGCTCTTCGCCCTTAGACACCATTGTAAACTTCGTATGAATG
A
ATGGTGTCTAAGGGCGAAGAG
TTTGATGATTTCAGTAACGTTAAGTGGATITACTTGTACAGCTCGTCC
ATGC
GATCCACTTAACGTTACTGAAATCATCAAA
GCGGATAACAATTTCACACAGGAAACAGCTCGAGTGGAGATGTGGA
GTG
GTTTTTCAGCAAGATATCGCCAGATTTCTAGGCCCC
CGTAAGCTTGGTGTGTATGATCT

CACACCAAGCTTACGATGGTGTCTAAGGGCGAAG

TCGAGTGGAGATGTGGAGTG
CACATCTCCACTCGATATCTCAGAAGAACTCGTCAAGAAGG
ATCTTCTAGAAAGATCTTGGCTGGAGCTAGTGGA
TCACTTCGACCCCITACTAAC
gtactcgccgatagtggaaac
AAACACCTCGCCCTCTAATGC
CATCGAGGTGAGCAAGTCAATG
GCGCAACTCCAGCGTGACTG
TAGGGCGAATTGGGTACCG
GGCCGCTCTAGAACTAGTG
GACTGGTCTCA AGTCCCCTTGGTGCAGTACATGCTC
CAGAGGTCTCA GCAGTGGGAGGGAATGTCTTCAAGA
GTACGGTCTCG GTCATGATGATGATGACGACGACGA
CTCAGGTCTCC CGTAACGATATGAAGCTATGAAGAC
GTAACGCCAGGGTTTTCCCAGTCACGACG
CCTTGGTGCAGTACATGCTC
GCGGATAACAATTTCACACAGGAAACAGC
ACGATATGAAGCTATGAAGA




Table S2. Plasmids used in this study.

Name of plasmid Features Reference
PRS-nat amp®, ura3, nat® [2]
pRS-hyg amp®, ura3, hygk [3]
p1783-1 ampR, ura3, hyg®, Pgpd:egfp::TtrpC [4]

pxyl-mNG ampR , ura3, nat®, Pxyl:mNG::Ttrpc [5]

pTagRFP-T_nat ampR, nat®, Pecgl::TagRFP-T::TtrpC [6]
Destination vector for Golden-Gate

pDest-Amp cloning; bla (Bsamut), lacZ gene with two [7]

internal Bsal sites: Bsal(4) and Bsal(7)
Bsal(6)::trpC(p)::hph::Bsal(5) in pDrive;

pGG-hph bla, kan 71
ampR, 5’-flanking region and 3’-flanking
pArpl-KO region of Smarp1 interrupted by hygR in this study
pDest-Amp
amp®, ura3, nat®, .
pSmarpl Smarp1P::Smarpl::SmarplT this study
amp®, ura3, nat®, .
pSmArpl-TagRFP-T_nat Smarp1P::Smarpl::TagRFP-T::TtrpC this study
. i amp®, ura3, hygx, .
pSmArpl-TagRFP-T_hyg Smarp1P::Smarpl:: TagRFP-T::TtrpC this study
ampR, ura3, nat®, .
Arpl- this stud
PSmMATp1-mNG Smarp1P::Smarpl::mNG::TtrpC 18 study
pI199 5.3-kb nptIl, ampR [8]
pletl.2 ampR ThermoFisher Scientific
ampR, genR, .
Arpl-TagRFP-T this stud
pCgArpl-Tag Cgarp1P::Cgarpl::TagRFP-T::TtrpC 18 study
plet_gen ampR, gen® this study

nat®: nourseothricin resistant, hyg®: hygromycin resistant; gen®: geneticin disulphate resistant; amp®: ampicillin
resistance; kan®: kanamycin resistance, ura3: Orotidine-5'-phosphate decarboxylase gene of S. cerevisiae; Pgpd:
promoter of the glycerinaldehyd-3-phosphat-dehydrogenase-gene of A. nidulans; Pccgl: promoter of the clock
controlled gene 1 of N. crassa; native promotors of genes are named 5’; TtrpC: terminator of the anthranilate synthase
gene of A. nidulans; mNG: gene for green fluorescence protein monomeric NeonGreen (mNG) of Branchiostoma
lanceolatum; egfp: gene for enhanced green fluorescent protein (eGFP) of Aequorea Victoria; TagRFP-T: gene for red
fluorescence protein TagRFP-T of Entacmaea quadricolor, nptIl: neomycin phosphotransferase gene

Videos

Video 1. Dynamic localization of SmArpl-mNG to growing hyphal tips. Heterologous
expression of pSmarpl-mNG in S. macrospora wildtype hyphae. Recording of hyphae from
growing strains on BMM-covered glass slides after incubation for 24 h at 27 °C, recording
interval =5 s, size bar = 10 um.

Video 2. Nuclear localization of SmArp1-mNG. Heterologous expression of pSmarp1-mNG in
S. macrospora wildtype hyphae. Nuclei are labeled by histone 2B with tdTomato (RH2B).
Recording of hyphae from growing strains on BMM-covered glass slides after incubation for
24 h at 27 °C, recording interval =5 s, size bar = 10 um.



Video 3. Dynamic localization of CgArpl-TagRFP-T in growing C. graminicola germlings.

Heterologous expression of CgArp1-TagRFP-T in C. graminicola wildtype CgM2. Tracking of

Arpl-TagRFP-T in germlings derived from oval conidia after 2 h of incubation on water agar,

23 °C. Recording interval = 5 min, size bar = 10 um.

Video 4. Dynamic localization of SmArpl-mNG in S. macrospora germinating ascospores.

Germinating S. macrospora ascospores which express Smarpl-mNG and red fluorescent

histone 2B (RH2B tdTomato) on BMM-agar supplemented with agarose after incubation for 3-

4 h at 27 °C, recording interval =5 s, size bars = 10 um.

Video 5. Establishment of a polar Arpl-TagRFP-T localization prior to germination of C.

graminicola. Heterologous expression of CgArp1-TagRFP-T in C. graminicola wildtype CgM2.

Tracking of Arpl-TagRFP-T in oval conidia after 2 h of incubation on water agar, 23 °C.

Recording interval = 5 min, size bar =10 pm.

Video 6. Tracking of Arpl-RFP-T during the germination of C. graminicola oval conidia.

Heterologous expression of CgArp1-TagRFP-T in C. graminicola wildtype CgM2. Tracking of

Arpl-TagRFP-T in oval conidia after 2 h of incubation on water agar, 23 °C. Recording interval

=5 min, size bar = 10 pum.

Video 7. Visualization of C. graminicola penetration hyphae dynamics during onion epidermis

perforation. 10° oval conidia of C. graminicola CgM2::Cgarpl-TagRFP-T were inoculated on

heat-inactivated on-ion epidermis overlaying water agar for 29 h at 23 °C, recording interval =

0.5 um, size bars =10 um.
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