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Supplementary Figure S1. BICs are interfacial structures outside the fungus. (a) BICs are
spatially separated from the fungal cytoplasm. Imaging was performed with fungal transformants
expressing a cytoplasmic fluorescent protein, in this case the cyan fluorescent protein (blue)
under control of the constitutive M. oryzae ribosomal protein P27 promoter. The BIC (),
labeled with cytoplasmic effector Basl:mRFP, does not co-localize with the fluorescent marker
in the fungal cytoplasm. Images left to right are bright-field; and merged mRFP and CFP
channels. (b) BICs contain material derived from plant membranes. The BIC region (») is

43734 which is internalized by endocytosis in

heavily stained by the lipophilic styryl dye FM4-6
infected rice cells. FM4-64 is excluded from fungal membranes by the surrounding plant-derived
EIHM. Here, infected rice sheath cells were exposed to FM4-64 for 4 h before imaging. Lack of
staining in fungal membrane is clearly observed by the absence of dye in the hyphal septa, which
would have become stained by lateral diffusion of dye that reached the fungal plasma membrane.
Additionally, there is no late-stage staining of fungal vacuolar membranes. Note that exclusion
of FM4-64 from fungal membranes in planta means that this dye is not useful for identifying

Spitzenkorper in these hyphae. Images left to right are bright-field alone; and red channel alone.

Appressorium penetration sites are labeled with a white asterisk. Scale bars, 10pum.
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Supplementary Figure S2. Alignment of the predicted amino acid sequences. Sequences for
protein secretory components in M. oryzae and other fungi were aligned using ClustalW* and
shaded by BoxShade 3.2. Identical amino acids are highlighted on a black background and
similar amino acids on a light grey background. The M. oryzae amino acid sequence is aligned
with the sequences of the putative homologs in S. cerevisiae, A. nidulans and N. crassa
respectively. (a) Mlcl (MGG _09470.6) is aligned with YGL106W, AN6732 and NCU06617. (b)
Sncl (MGG _12614.6) is aligned with YALO30W, AN8769 and NCU00566. (¢) Spa2
(MGG _03703.6) is aligned with YLL021W, AN3815 and NCUO03115. (d) Sec5 (MGG _07150.6)
is aligned with YDR166C, AN1002 and NCU07698. (e) Exo70 (MGG _01760.6) is aligned with
YJLO85W, AN6210 and NCUO08012. (f) Ssol (MGG 04090.6) is aligned with YPL232W,
AN3416 and NCU02460.
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Bas4:mRFP and Pwl2:GFP

Bas107:mRFP

SIp1:GFP

Bas113:mRFP

Supplementary Figure S3. Cytoplasmic effector sequences determine BFA insensitivity. In
fungi, a hallmark of Golgi-dependent secretion is sensitivity to the fungal metabolite Brefeldin A
(BFA)", which blocks ER-to-Golgi transport by blocking the recruitment of the ADP-
ribosylation factor Arfl to the Golgi. We tested multiple fluorescent effectors, with and without
an artificially-added nuclear localization signal (NLS), to confirm that BFA-insensitive secretion
is characteristic of BIC-localized cytoplasmic effectors and is independent of the fluorescent
protein or added NLS. Fluorescent BICs are labeled with an arrowhead (>>). (a) Secretion of
cytoplasmic effector Pwl2:GFP, with a C-terminal fusion to GFP instead of mCherry:NLS (Fig.

4b), continues in the presence of BFA. In this case, the Pwl2:GFP fusion protein does not contain
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an NLS signal. Even after 6 h and 50 minutes, fluorescent Pw12:GFP is not retained in the fungal
cytoplasm. At the same time, secretion of apoplastic effector Bas4:mRFP is blocked by BFA
treatment. The red or green channel in each image in the top panel is shown as a black and white
inverse image below, in order to highlight the fluorescence patterns associated with apoplastic
and cytoplasmic effectors, respectively, after BFA treatment. (b) Secretion of cytoplasmic
effector Bas107 is not impaired by BFA treatment. In this image, Basl07:mRFP, which
accumulates in the BIC and is translocated to the rice cytoplasm, shows its normal localization
pattern 5 h after exposure to BFA. Note that Bas107 fusion proteins naturally accumulate in the
rice nucleus (white asterisk) after translocation, without an artificially-added NLS. Images from
left to right are merged bright-field and mRFP; and mRFP as a black and white inverse image.
(¢) Additional apoplastic effectors Slp1:GFP and Bas113:mRFP show retention in the fungal ER
similarly to Bas4:GFP and Bas4:mRFP. Both infection sites were imaged 5 h after exposure to
BFA. Images from left to right: GFP or mRFP alone with corresponding black and white inverse

images. Scale bars, 10pm.
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Control Benomyl Latrunculin A

Supplementary Figure S4. Effect of cytoskeleton inhibitors on effector secretion. (a) In the
absence of inhibitors, cytoplasmic effector PwI2:GFP is secreted and localized in the BIC (3>)
and apoplastic Bas4:mRFP outlines the IH. (b) Rice sheath tissue invaded by the fungal
transformant in (a) was exposed to MBC (active ingredient in the fungicide benomyl), which
inhibits microtubule formation in the fungus, but not in plants. Secretion of apoplastic effector
Bas4:mRFP is impaired by 3 h after addition of MBC, but no effect was observed on
accumulation of Pw12:GFP in the BIC (3*). (¢) Rice sheath tissue invaded by the transformant in
(a) was exposed to Latrunculin A (LatA), which inhibits polymerization of actin in fungi and
plants. By 3 h after exposure to LatA, IH depolarization occurs and secretion of apoplastic
Bas4:GFP is impaired. No effect was observed on secretion and accumulation of Pwl2:GFP in
the BIC (3>). (d-f) FRAP analysis demonstrates continuous secretion of PwI2:GFP into the BIC
with or without chemical treatments. Transformants expressing both Pwl2:GFP and Bas4:mRFP
were incubated in MBC or LatA for 3 h, or until impaired secretion of Bas4:mRFP was
observed, before photobleaching the BIC. (d) Recovery of pre-bleach PwI2:GFP fluorescence
(green) was seen after 3 additional hours in the presence of MBC. (e) Recovery of PwI2:GFP

fluorescence (green) was seen in the BIC after 3 additional hours in the presence of LatA. (f)



Supplementary Information (Giraldo et al., 2013)

FRAP results were identical in the presence or absence of MBC (p=0.014) and in the presence or
absence of LatA (p=0.015). Bars show mean fluorescence intensity recovery after bleaching
(mean+SD, four FRAP experiments). Images (a-c) from left to right are bright-field; GFP alone;
and mRFP alone; and all images (d-e) are merged bright-field and GFP. Scale bars, 10um.
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Supplementary Figure S5. Southern blot analyses of targeted gene deletion mutants.

Genomic DNAs were extracted from wild type strain Guyl1 and putative transformants. DNAs
were digested with the indicated restriction enzymes and gel fractionated. DNA gel blots were
probed with Left Flank sequences (1.5 kb upstream of start codon). Fragment size differences in
each blot are consistent with replacement of the target gene coding regions with the hygromycin
or sulfonylurea resistance cassettes. (a) Targeted deletion of EXO70. Xhol digested genomic
DNAs showed a 1.9 kb difference, consistent with replacement of EXO70 gene. (b) Targeted
deletion of SECS5. HindIll digested DNAs showed a 2.0 kb difference, consistent with
replacement of SECS gene. (c¢) Targeted gene deletion of SSOI. Xhol digested DNAs showed a
2.8 kb difference, consistent with replacement of SSO/. Similar analyses confirmed targeted

gene replacement mutants in a second wild type strain, O-137.
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Supplementary Table S1. Protein secretion components used.

fusion

Name SGD ID Broad Inst. Size Function Localization Protein Family Blastp %
Version 6 nt e-value
(aa)
Mlecl YGL106W | MGG_09470 | 1018 Myosin regulatory Apical body, EF-hand 60%
(147) light chain Spitzenkdrper . 3.1e-24
superfamily
marker
Sncl YALO30W | MGG_12614 | 1295 v-SNARE, mediate Transport vesicle Synaptobrevin/ 68%
(125) endocytosis and membrane VAMP family of | 3.6e-25
exocytosis R-type v-SNARE
proteins
Spa2 YLLO21W | MGG_03703 | 3006 Polarisome component | Polarisome, hyphal | GIT_SHD domain | 55%
(951) tip family of ADP- | 3.5e-22
ribosylation factor
GTP-activating
proteins
Exo070 | YJLO8SW MGG _01760 | 1977 Exocyst complex Sites of the exocyst | Exo7-like 43%
(630) subunit in the plasma 7.9e-23
membrane
Sec5 YDR166C MGG_07150 | 3227 Exocyst complex Vesicle tethering in | Sec5-like 52%
(1055) | subunit exocytosis le-22
Ssol YPL232W MGG_04090 | 1900 t-SNARE, determine Plasma membrane Syntaxin-related 52%
(500) the site of vesicle 2.8e-28
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Supplementary Table S2. Plasmids used.

Clone Description

pBV14 RP27:ECFP expression binary vector derived from pSM324. Ampicillin and Bialaphos
resistance.

pBV176 EGFP expression binary vector derived from pBHt2. Kanamycin and Hygromycin resistance.

pBV317 Pw12:mRFP:B-tubulin-terminator cloned in EcoRI -Hindlll sites of pBHt2. Kanamycin and

Hygromycin resistance.

pBV367 mRFP expression binary vector derived from pBGt (Seogchan Kang, Pennsylvania State
University), consisting of three modules: P27 (EcoRI-BamHI fragment), mRFP (BamHI-Sphl
fragment), and N.crassa B-tubulin terminator (Sphl-Hindlll fragment) that were cloned in

EcoRI-HindIll sites of pBGt. Kanamycin and Geneticin (G418) resistance.

pBV403 EGFP expression binary vector derived from pBGt (Seogchan Kang, Pennsylvania State
University), consisting of 2 kb P274VR-Pita SP:GFP (EcoRI-BamHI fragment), and N.crassa
B-tubulin terminator (Sphl-Hindlll fragment) cloned in EcoRI-Hindlll sites of pBGt.
Kanamycin and Geneticin (G418) resistance.

pBV435 For expression of Pwl2:EGFP:Ter and Bas4:mRFP:Ter, cloned in EcoRI-BamHI sites of

pBV367. Kanamycin and Geneticin (G418) resistance.

pBV591 For expression of Pwl2:mCherry:NLS:Tnos and Bas4:EGFP:Ter, cloned in EcoRI-Hindlll
sites of pBHt2. Kanamycin and Hygromycin resistance.

pBV912 BAS107:mRFP expression binary vector derived from pFLR. Kanamycin and Hygromycin
resistance.

pBVO915 BAS113:mRFP expression binary vector derived from pFLR. Kanamycin and Hygromycin
resistance.

pBV946 For expression of MlIcl1:GFP, 1.76 kb of Micl gene, including 1 kb promoter and coding

sequence, cloned in EcoRI-BamHI sites of pBV403. Kanamycin and G418 resistance.

pBV947 For expression of Exo70:GFP, 2.97 kb of Exo70 gene, including 1 kb promoter and coding

sequence, cloned in EcoRI-BamHI sites of pBV403. Kanamycin and G418 resistance.

pNIT1 For expression of Ssol:GFP, 2 kb of Ssol gene promoter and coding sequence, cloned in

PYCI1 vector carrying Sulphonylurea resistance.

pNJT2 For expression of GFP:Sncl, 2 kb of Snci/ gene promoter and coding sequence, cloned in

PYCI1 vector carrying Sulphonylurea resistance.

pNJT3 For expression of Spa2:GFP, 2 kb of Spa2 gene promoter and coding sequence, cloned in

PYCI1 vector carrying Sulphonylurea resistance.
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Clone Description

pNIT4 For expression of Slpl:GFP, 2 kb of Slpl gene promoter and coding sequence, cloned in
PYCI1 vector carrying Sulphonylurea resistance.

pNITS For expression of Pmal:GFP, 2 kb of Sip/ gene promoter and coding sequence, cloned in
PYCI1 vector carrying Sulphonylurea resistance.

pNJT6 Lti6B:GFP, obtained from Kurup et. al., 2005,

pNIT7 GFP:HDEL, obtained from Zheng et. al., 2005,
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Supplementary Table S3. Fungal and rice transformants.

Name Description [background strain; plasmid used]

KV9 Transformant expressing constitutive cyan fluorescent protein [strain O-391; pBV14]. Bialaphos resistance.

KV96 Transformant expressing Basl promoter and coding sequence (115 aa) with mRFP reporter gene into KV9
[strain O-391; pBV367]. Bialaphos resistance.

KV105 Transformant expressing both a fusion of the Pwl2 promoter and entire coding sequence with the EGFP
reporter gene, and a fusion of the Bas4 promoter and entire coding sequence with the mRFP reporter gene
[strain O-137; pBV435]. Hygromycin resistance.

KV112 Transformant expressing Basl promoter and coding sequence (115 aa) with mRFP reporter gene [strain O-
137; pPBV367]. G418 resistance.

KV118 Transformant expressing Pwl2 promoter and coding sequence (145 aa) with mRFP reporter gene [strain O-
137; pPBV317]. Hygromycin resistance.

KV121 Transformant expressing both a fusion of the PwI2 promoter and entire coding sequence with the
mCherry:NLS reporter gene, and a fusion of the Bas4 promoter and entire coding sequence with the EGFP
reporter gene [strain O-137; pBV591]. Hygromycin resistance.

KV125 Transformant expressing Mlcl, promoter and coding sequence with GFP reporter gene [strain CP987;
pBV403]. G418 resistance.

KV126 Transformant expressing Mlcl, promoter and coding sequence with GFP reporter gene [strain KV118;
pBV403]. G418 resistance.

KV130 Transformant expressing Exo70, promoter and coding sequence with GFP reporter gene [strain CP987;
pBV403]. G418 resistance.

KV131 Transformant expressing Exo70, promoter and coding sequence with GFP reporter gene [strain KV118;
pBV403]. G418 resistance.

KV132 Transformants expressing BAS107:mRFP [strain O-137; pBV912]. Hygromycin resistance.

KV133 Transformants expressing BAS113:mRFP [strain O-137; pBV915]. Hygromycin resistance.

Ex0149 Transformant expressing GFP:Sncl (2kb promoter and entire coding sequence) [strain Guyl1]. Sulfonylurea
resistance.

Ex0150 Transformant expressing Spa2 (2kb promoter and entire coding sequence) fused to GFP [strain Guyll].
Sulfonylurea resistance.

Ex0151 Aexo70, KO mutant into KV121 [strain O-137; pBV591]. Sulfonylurea resistance.
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Name Description [background strain; plasmid used]

Ex0152 Asec5, KO mutant into KV121 [strain O-137; pBV591]. Sulfonylurea resistance.

Ex0153 Assol, KO mutant into KV121 [strain O-137; pBV591]. Sulfonylurea resistance.

Ex0158 Aexo70, KO mutant into KV112 [strain O-137; pBV367]. Hygromycin resistance.

Ex0159 Asec5, KO mutant into KV112 [strain O-137; pBV367]. Hygromycin resistance.

Ex0160 Assol, KO mutant into KV112 [strain O-137; pBV367]. Hygromycin resistance.

Ex0166 Transformant expressing Slpl (2kb promoter and entire coding sequence) fused to GFP [strain Guyll].
Sulfonylurea resistance.

Ex0174 Transformant expressing Spa2 (2kb promoter and entire coding sequence) fused to GFP [strain KV118;
pBV317]. Sulfonylurea resistance.

Ex0175 Aex070, KO mutant into the strain Guy11. Hygromycin resistance.

Ex0176 Asec5, KO mutant into the strain Guyl1. Hygromycin resistance.

Ex0177 Assol, KO mutant into the strain Guyl1. Hygromycin resistance.

Ex0178 Transformant expressing Pmal (2kb promoter and entire coding sequence) fused to GFP, into KV118 [strain
0-137; pBV317]. Sulfonylurea resistance.

Ex0179 Transformant expressing Ssol (2kb promoter and entire coding sequence) fused to GFP, into KV118 [strain
0-137; pBV317]. Sulfonylurea resistance.

EXR1 Oryza sativa cv. sasanishiki rice line containing Lti6B:GFP vector, Lti6B gene expressed under 35S promoter.
[pNJT6].

EXR2 Oryza sativa cv. sasanishiki rice line containing GFP:HDEL vector, HDEL sequence expressed under 35S

promoter. [pNJT7].




