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Figure S1. Amino acid alignment of GiNT with nitrate transporters from Aspergillus nidulans (XP_658612.1)
and Solanum Ilycopersicum (AAF00053.1).



F.nesolformans
. pomibe
F.mossae3s
FiEs 1

FIiFS2
GF.aintrarsdicses

F.rnecformans
=. pominzs
F.mosSse3s

L W ey

FiEsa
F.intraradicsass

F.neolXformans
5. pomibe

G MossaI3s
FiFS I

FiFS2
GF.dntraradicss

I A

- MES LI ATKE RV D LL AP YL AL DOGSRVOAEY TWMIDAEGGT RESETMTLDEAFPSSWADLEE
MES Oy D WVEP L LS KEAATL NEYADLPONGEWVMAEY ITWIDGFNHL RSETHMTLDAKEPSS IDOLEREW
————MAVANKSNIOTLAKYL SLDOSGKIOAERY IWIDGDEEL REKTTTLDEF KFTD WS ELEE
————ME¥NNNES NI IETLAKYLSLDOSGEVOAEY ITWIDGDSECLRSETRTLDEF EPFADWVSE IS E
—— T MAFINKSNIETLAKYLSLDOCGHKIOQAEY IWIDGDGEEL REKTTTLDEF KFTD WSELEE
————MYHHHKSNTETLAKYLSLDQGGKVQAEYIWIDGDSGLRSKTRTLDFKPADVSEISE

+* * *  * e Ak kE A E +*

L P VAT FKDPFRGGANILVLCECYDNDETPNESNY RAH CE K
L P VAMYNDPFRREDNIL VLA CY¥ TADGSPNGFNHRDA CA K
LRPCAIFKDPFRGGD NILVLAECYNNDETEPNRTNY RHS CTE
LERPVATIFEDPFREGDNILVLNECFNNDSGTPNRERTHNHEHS CA
LRPAS IFEDPFREGGDNIIVLAE CY¥NNDGTPNRTHNY RHS CA K

L RPVAI FEDPFRGGDNILVLHNECFNNDGTEFNRTHNHEHS CA K
.+ Tr oz zkEEE A kA .ok * 2 L * . x * *

tEE RS E 8

VMDA AKD TEFPWESLECEY TLFDAD G OWEGWEPENGFPGEP OGP ¥ YO EWEAGKEWVEFARDEF I EA N
LLEKHADKETWES IECEYTHMLDY YD RPFGWPEGGFPGP OGP FYCEWVETERWVEFARD IWEAH
LMSAHSEAKPWES IEQOEY TLFIMDG OV LGRWPEGEFPEP OGP ¥ ¥ CSWEANYARFGRDWVW EA H
WHMETYTDOHPWES ITIECEYTLFESDGSWVLGWEPEGEFPGEP OGP ¥ YOS WEANW AR GR DWW EA T
IMETHADAWPWEE IEQEYTLLDAD G OVLEWPHEGSFPFPGPOGP FYCSWEANWARGRD IW EA H

VTME T Y TDOHPWEFE IEQEY TLFESDG S VLGWPEGEFEFGPOGR ¥ ¥CSWEANVAFGRDWV YW EAH
- A

DAk Ak o B S St S S S S e o O kA

F.reoformans 177 ¥FRACLYAGIKISGINAEVME SOWEF OVGEPCTGEIEMGD HLWMPRFLLLERIGEEWS ITPSLH
S. pomibs 120 ¥FRACLYAGINISGINAEVMEP SCRHMEYOQWVEP CAGIEMSD OLWMSRFLLHRIAEDFGWVEISFH
F.mosse3s 17Ee ¥FRACLYSGVHNISGVNGEVMEP G WNEYOVWVEP CESZIDMED HLWW SRYLLORVAEDEG IWVWVISFH
FiEs 1 176 ¥FRACLYAGVNISG INAEVME GOWEF OVGPCEGIDMGD HLTWIARFLLORVAEDFG I IWSEFH
FiFS2 176 ¥FRACLYAGWNISGEWVHNAEVME GCWEF OVEP CTSEFIDMED HLIWV ARYLLORVA EDFE & WW W TF H
GF.dntraradicss 176 ¥FRACLYAGVNISGEINAEVME GCWEF OVGPCEGCIDMEDHLWIARFLLHRVAEDEEIIWVSFH
kA A Ak noak Ak 2k AEEE  kkkokkhkhk ok AE o AAA ohkk . ok oak A k. Ao owk o SEEE
GSputatve ATP-bowlite v 1 signatre
F.nrnesoformans 237 PERDESDHNHEAGSEHS S THEDMRTP GEGMAATED ATKELENKHLEHIAVY GEDNDLRELT
= pomiys Z40 Pj THE D TRAEG- G IKATES Y LEKFAKRHEEHIAWVY GDDNDLELT S
G.mosssess 236 P TEAMRIEG SIKAIHDAID RMSKRHAEHIAVY GEDNDERLT G
3 Es I 226 PI TOoOATMREE — I FKATHAATD FMAARPHADHITVEY ZEDNDORTLT &
GiGs2 236 P§ THEAMREE G—GIFKATNEATERIGKERHAEHIA WY SEDNDORLT =
F.aimtraradicss 236 PJ ST oOAMREE G G IKATHAATITD FMAARHAD HITVY SEDNDORLT &
***: *********:* **- +* +* *: **_ T .z :* :**:***:*** E
F.necformans 297 EKHETASMT ITFSAGWVANRGAS IRIPRHVGAOSYSYLED RRPASNVD PYRVTAILW ETT WL NI
5. pomis 200 RHETGSIDEFTYSVAD RGASVRIPRSVAMNGCGYFED RRPASSIDPYLVTSIITETMFE H—
Gomos=ss3s 295 RHETGHISEFSFGEWANRGAS IRIPRHVAAOGEYGEYFEDRRPASNIDEPYRVIEVIWVESTLG ——
FAFSE 296 RHETGHISOFS ¥ WANRGAS IRIPRHVAAESKESGSYLED RRPASNIDPYRVTOIIWVESSLA ——
GiGgs2 ZOE6 RHETGHIS TFSSGVANRGAS IRIPRHVAAEGSRGYFED RRPASNIDPYRVIEIIVESSLG ——
F.dintraradices Z96 RHETGHISOFS TG WVANRGAS IRIPRH‘.’MEGKGYLEDRRPASNIDPYRVTQIIVESSL———
S R L & S e o e
ﬁ.tnspnrus
cewlindrmospaoaruarm
S . bowinus
Ao rmuscaria
SoCc Ormirriun e
F . neoformans
Sormos seas
Gh352
ShiE=1
Soirtraradice s
A onidulans
T.boarchii
= . pombe
G Fajikuroi
. haesmatoc oc ca
M crassa
Socingulata
Cogloeosporiolde =
S.cerevisias
So_tw phirmariorm
_

Figure S2. Amino acid alignment and
phylogenetic analysis for GiGS/ and
GiGS2. A, The alignment of GiGS/ and
GiGS2 with GS reported from Glomus
intraradices, Filobasidiella neoformans,
Glomus mosseae, and Schizo-
saccharomyces pombe. Amino acids
shaded in grey represent conserved
signature regions. B, Phylogenetic
relationship among fungal GS sequences.
The sequence of Salmonella typhimurium
was used as an outgroup; branches are
drawn to scale (the scale bar correspond to
0.1 changes per site). The accession
numbers of the sequences used in the
alignment are: AF462037 (Tuber borchii);
000088 (Agaricus bisporus); CAD22045
(Amanita muscaria ); CAD10037
(Filobasidiella neoformans); CAC27836
(Gibberella fujikuroi); Q12613
(Glomerella cingulata); AAD52617
(Nectria haematococca); NCU06724.1
(Neurospora crassa); NP_593400
(Schizosaccharomyces pombe);
AAF27660 (Schizophyllum commune);
CADA48934 (Suillus bovinus); AY360451
(Glomus mosseae); DQ063587 (Glomus
intraradices); M65157 (Schizo-

B saccharomyces cerevisiae); AF333968

(Aspergillus nidulans); AF411820
(Hebeloma cylindrosporum); L78067

(Colletotrichum gloeosporioides);
1301273 A (Salmonella typhimurium).
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Figure S3. Amino acid alignment of GiG/uS with NADH dependent glutamate synthases from Aspergillus
clavatus (XP_001269425.1) and Botryotinia fuckeliana (XP_001547433.1). Amino acids shaded in grey
represent conserved residues.
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Figure S4. Amino acid alignment of GiCPS with other available CPS sequences from Aspergillus clavatus
(XP_001274012.1) and Fusarium graminearum (XP_389730). Amino acids shaded in grey represent signature sequences.
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Figure S5. Amino acid alignment of Gi4SS with argininosuccinate synthases from Aspergillus nidulans
(CBF85751.1), Cryptococcus neoformans (XP_570386.1), and Sclerotinia sclerotiorum (XP_001594845.1). Amino
acids shaded in grey represent conserved sequences.
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Figure S6. Amino acid alignment of Gi4AL with the argininosuccinate lyases (AL) from Aspergillus clavatus
(XP_001270795.1) and from Schizosaccharomyces pombe (NP_596817.1). Amino acids shaded in grey
represent conserved residues.
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Figure S7. Amino acid alignment and
phylogenetic analysis for GiCARI. A, The
alignment of the GiCAR with the reported
arginase from Laccaria bicolor, Agaricus
bisporus and Schizosaccharomyces pombe.
Amino acids shaded in grey represent
conserved residues. B, Phylogenetic
relationship among fungal arginase. The
sequence of Cryptococcus neoformans was
used as an outgroup; branches are drawn to
scale (the scale bar corresponds to 0.2
changes per site). The accession numbers of
the sequences used in the alignment are:
XP 001875445 (Laccaria bicolor);
CAG26693 (Agaricus bisporus);
AAW44454 (Cryptococcus neoformans);
NP_595133 (Schizosaccharomyces pombe);
XP 001542989 (Actinobacillus
capsulatus); XP_001941966 (Pyrenophora
tritici-repentis); XP_001588035
(Sclerotinia sclerotiorum); XP_001556008
(Botryotinia fuckeliana); XP_002143546
(Penicillium marneffei); EED19435
(Talaromyces stipitatus); XP_959759
(Neurospora crassa); XP_754476
(Aspergillus fumigatus); XP_001244242
(Coccidioides immitis); XP_001271144
(Aspergillus clavatus); XP 001263320
(Neosartorya fischeri); XP_001385197
(Pichia stipitis); EDV11110
(Saccharomyces cerevisiae); CAX41791
(Candida dubliniensis); EEH39780
(Pteronura brasiliensis); NP_842720
(Bacillus anthracis str.Ames).
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Figure S8. Amino acid alignment of GiOAT1 with ornithine aminotransferases from Aspergillus nidulans
(XP_659414.1), Schizosaccharomyces pombe (NP_596588.1) and Laccaria bicolor (XP_001879943.1). Amino
acids shaded in grey represent signature region.
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Figure S9. Amino acid alignment of GiODC with ornithine decarboxylases from Aspergillus fumigatus
(XP _748770.1), Caprinopsis cinerea (XP_001836715.1) and Mucor circinelloides (CAB61758.1). The amino acids
shaded in grey represent a conserved signature region.
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Figure S10. Amino acid alignment of GiURE with ureases from Neurospora crassa (XP_964986.1) and
Aspergillus fumigatus (CAE17672.1). Amino acids shaded in grey represent conserved signature residues.
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Figure S11. Western blot of the expressed proteins in yeast. Whole-cell protein extracts from the yeast transformed with Gi genes
were fractionated on a denaturing 12% polyacrylamide gel, transferred to polyvinylidene fluoride (PVDF) membranes and detected
with Anti-His(C-term)-HRP antibody. The yeast knockout mutants were independently transformed with the empty pYES2.1 vector
or the vector fused with GiCARI, GiASS, GiOATI, GiODC and GiURE. a, The expression of the Gi genes without the induction of
galactose; b, The expression of the Gi genes with the induction of galactose; ¢, The expression of the empty vector with the induction
of galactose (as the negative control).



Supplementary Table S1. Primers for gene cloning

Gene Forward (5’- 3°) Reverse (5°- 3’)

GiASS ATGTCACAAGGTCGCGTTCTTCTCG TAAATTGTTGCCAAAAGCAGTTTCTCC

GiCARI GTAACTAACTCTATAAAGATGGCC TAACAAAGTTTCACCGAAACAACA

GiGS1 TTAAATCTGAAAGATGTATAACAA TGCAAGTGAAGACTCAACAATAAT

GiGS?2 AAACATTAATAACGAAAATGGCTTTTAT | ACCAAGAGAAGATTCAACGATGATC

GiOATI ATGTCAACTCAACTTAGTCAAAAAG ATCATCGCAAAACTGATCA

GiODC ATGAAGGGGCCTACGAATCAGC TGTAACATCATAGAGATAATCAAAAACATGAGG
GiURE ATGAGGTTAGTACCGAGAGAATTA AAACAAGTAAACCGTTTGAGTTAAAGG




Supplementary Table S2. Yeast strains for functional complementation

Yeast knockout mutant

Corresponding parent line

Source of the strain

Haploid AGLN1 (MATa, his3D1, leu2DO,
met15D0, ura3D0, YPRO35w::kanMX4)

YPRO35W (MATa, his3D1, leu2DO,
ura3D0, AGLN1::kanMX4)

Made from diploid YPRO35W by
sporulation

YPRO35W (MATa, his3D1, leu2DO0, ura3DO0,
AGLNI1::kanMX4)

BY4743 (MATa, his3, leu2, ura3)

Open Biosystem, USA

YOLO58W (MATa, his3, leu2, lys2, ura3,
ARGI A ::kanMX4))

BY4742 (MATa, his3, leu2, lys2, ura3)

Open Biosystem, USA

YKL184W (MATa, his3, leu2, lys2, ura3,
SPE1 A ::kanMX4)

BY4742 (MATa, his3, leu2, lys2, ura3)

Open Biosystem, USA

YBR208C (MATHa, his3, leu2, lys2, ura3,
Durl,2 A ::kanMX4)

BY4742 (MATa, his3, leu2, lys2, ura3)

Open Biosystem, USA

02463d AARGS8I1 (leu2, ura3) 02463d Evelyne Dubois, Universite ~ Libre
de Bruxelles
12T7cl ura3, ACARI 2T7cl ura3 Evelyne Dubois, Universite ~ Libre

de Bruxelles




Supplementary Table 3 Primers for real time PCR

Gene Forward (5’-3°) Reverse (5’-3%)

DcGS GGATGGCCAAATGGAGGATT TGTCGGCACCAATACCACAGT

DcEAF AGGATGATCCCGCCAAAGAG CCAGGGTGGTTCATGATGATAA

GiAL ACGGACTTGGCTGAATATTTGGT GCCCCTGCAATATGATGAGTTT

GiASS GCATTGGTCGTATTGATATTGTTGA TTGTTCCCCCAGGAGTTTCA

GiCARI TGATGCGGTGAATCCTAAGAGA GATCAAGTGCATCAACGTCAAAG
GiCPS GATCGCCGTCGTTGACTGT CGCGCCGCGTTTAACTAA

GiGS1 AGTGGCCTTCGTTCAAAGACTAG CATCACCAGGTGCTTGATTAGTA
GiGS2 CCAACATTGATCCTTATCGTGTC CTCCTAAATTAGAGAAAGAAAAAAAGGG
GiGluS TTCGCAGCCGGTGATTG CGACCCTCATTTATACCCCATACA
GiNT GGCTTGCTGCGGTTCAGT CGACTAATCCTGATATTGCACCAA
GiOATI GGTTCGAGCGGATATTGTCATAC AGGACTGCTGATATTGGGTAAACG
GioAT? CGGGTAAGATGCTTTGTCAAGA GCCTGAAAGTGCTTTACCAAGTATAAC
GioDC TTGATTGCGTTACCAAAAATGG TCGAAATACAACCAGTCACCAAGA
GiSR4 AAGCCGCCTACGTGTCGTT AACAGGTGGTAGAAATATGGGAAG
GiURE CGCAAATGGGAGATGCAAAT CAGCACTTGCATAATGACCAAAC




