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Supplementary file 3: KEGG pathway analysis

Chytridiomycota versus
Ascomycota and Basidiomycota

The following color codes are used:

Present in 21 in all groups: Obligate biotrophic chytrid (Obl_Chyt), Culturable chytrid
(Cult_Chyt), Culturable control species (Cult CTRL), and Obligate or facultative
biotrophic Control species (Obl_CTRL)

Absent in both Obl_Chyt and all Obl_CTRL, but present both in 21 Cult_Chyt and =1
Cult_ CTRL

Present in =21 Obl_Chyt and 21 Obl_CTRL, but absent in all Cult_Chyt and
Cult_CTRL

Present in 21 in all groups except Obl_Chyt

Present in =21 Obl_Chyt, but absent in all other groups (Cult_Chyt, Cult CTRL,
Obl_CTRL)

Present in 21 in any specimen included, but not following the grouping as described
above

Numerical values in colored boxed {a, b, c, d} represent the number of Obl_Chyt strains (a, max = 2),
Cult_Chyt strains (b, max = 9), Cult_CTRL strains (c, max = 3) and Obl_CTRL strains (d, max = 3) for
which a element was predicted by Interproscan.

Species and strains included
Obl_Chyt: Synchytrium endobioticum LEV6574
Synchytrium endobioticum MB42

Cult_Chyt: Batrachochytrium dendrobatidis JAM81
Batrachochytrium dendrobatidis JEL423
Chytridium confervae CBS 675.73
Gonapodya prolifera JEL478
Homolaphlyctis polyrhiza JEL142
Powellomyces hirtus CBS 809.83
Spizellomyces palustris(= Phlyctochytrium palustre) CBS 455.65
Spizellomyces punctatus DAOM BR117
Synchytrium microbalum JEL517

Cult_CTRL: Saccharomyces cerevisiae (SCE)
Cryptococcus neoformans (CNE)
Neurospora crassa (NCR)

Obl_CTRL: Ustilago maydis (UMA)
Melamspora larici-populina (MLR)
Puccinia graminis f.sp. tritici (PGR)






1. Carbohydrate metabolism

MAP PATHWAY
10 Glycolysis / Gluconeogenesis
20 Citrate cycle (TCA cycle)
30 Pentose phosphate pathway
40 Pentose and glucuronate interconversions
51 Fructose and mannose metabolism
52 Galactose metabolism
53 Ascorbate and aldarate metabolism
500 Starch and sucrose metabolism
520 Amino sugar and nucleotide sugar metabolism
562 Inositol phosphate metabolism
620 Pyruvate metabolism
630 Glyoxylate and dicarboxylate metabolism
640 Propanoate metabolism
650 Butanoate metabolism
660 C5-Branched dibasic acid metabolism
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FEMNTORE PHOSPHATE PATHWAY
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2. Energy metabolism

MAP PATHWAY

190 Oxidative phosphorylation
680 Methane metabolism

910 Nitrogen metabolism

920 Sulfur metabolism
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3. Lipid metabolism

MAP PATHWAY

61 Fatty acid biosynthesis

62 Fatty acid elongation

71 Fatty acid degradation

72 Synthesis and degradation of ketone bodies
100 Steroid biosynthesis

561 Glycerolipid metabolism

564 Glycerophospholipid metabolism
565 Ether lipid metabolism

590 Arachidonic acid metabolism
592 alpha-Linolenic acid metabolism
600 Sphingolipid metabolism




FATTY ACID BIOEYMTHESIS

-
. ﬂcetyl.r::n%4
* rH—DCijwate nwta}:ncn]ism)
Mlalonyl-Cot
I e (T TRy
- K00665 ?'::‘.CP
4
Acetyl- [acpfOF ¥ Malonyl [acy]
- ™ s
- r@zﬁg;t]ﬂacewl- cw%éc%:jmhemyl- C@%ﬁjﬂmtmﬁ- 0@?&%?:decm3ﬂ- C@Bﬁ%ﬁ,&}]"jﬁﬁ_ °‘®€éﬁm§§é¢m3ﬂ- ‘O3 Oyoheradecannyl- [acp]
acp arp

K00665
K11533

N -
K11533 -

C({,31%_1.1’:-

K00665
K11533

K10780

ot lor]

enovl-[acy]

K00665
K11533

K00665
K11533

K10780

K00665
K11533

Rhesanogton]

coytrans-Hex-
2-enioyl-[acy]

K00665
K11533

K00665

K11533 -

cmstmm-l:]ct-

— =
-
2

K11533

Sy

2-enovyl-[acp]

K00665
K11533

Jedy
N s

N
trans-Dec-

2-enovyl-[acp]

K10780

K00665
K11533

K00665

K11533

K00665

K11533

C

K00665
K11533

oS -~ CER -~ I-f —— % -~ CE¥S -~
Butyryl-[acp] Hezxanovl-[acp] | Qctanoyl-[acp] Decanoyl-[acp]

| K01071... K01071...
|
| cis-Dieg-  “QF°
I Céﬁ 3-enoyl-[acp] Cél
|  Orctanoic acid Diecanoiz acid
|

W

00061 Er1300 5
(o) Kanehiza Laboratores

(Lipn:nin: arid metahu:u]ism:)

O

-7 Onsaturated acyl-[acp]

C 3

trans-Diodec-
2-enioyl-[acp]

K10780

K00665

K11533

E)-3-H - R)-3-H -
F :élecamyﬁﬂw C‘@“%etﬁ*&d&caﬂ%ﬁ
[acp] [arp]

N -
K11533 -

cﬁim-Tetmdec-

2-enovyl-[acp]

K00665
K11533

K00665
K11533

K00665

cept B-3-H -
e :?:adecmyl?:urgﬂrﬁacp]

C@irams-He:-:adec-
2-enoyl-[acp]

K01071..

¥
CqEBFQ
Dodecanoic acid

'Dndeca.mgrl- facp]

K11533 | -
K09458

C?QE-Dchtadecam},rl- [acp]

C

& Octadecanoy

¥
JR1-3-H 3
4 F’nﬂml]-{l'{au:p]

b4
cCFtrans-Oetadec-2-enovyl-[acp]

[ ] ] Hom Octa-
i oy / D S oy cenoyl-[acy] Y — decem%rsl- [acy]
Tetrade 1 -
[;':P] i It:_lleﬁmsﬂ- Hﬂcp] [[?agﬁdecmyl_
Y | Y Y Y
cER4 k11533 I [ CEF2 Q@O Qo2
Tetradecanoic acld- Eﬁé:&decmm Hexadecenoic acid  Octadecanoic acid Orctadecenole acid
________ I |
ir-.-. K01897... |
| I
v . | "
: : S _[}(-_ i lyerolipid metahu:u]ism:)
CF&ttj.r arid degr&datlnn:) Hex&decw L T
I" ________ _E (Gl;rtemphnsphn]ipid metahu:n]isr:rD
\




FATTY ACID ELOMGATION

In rratochondna (4=n=14)
Leetyl-Col
Butannyl-Cok \ \ \ \ \
ceepoa-I_ln- cqep - I_IMin- cepa- 10~ c 33-(:]2{!3- ceya-Unotetra- ceypa-Ixohexa-
((326 hexanoyl-Cok @Gnct&m}rl—lﬂnﬂ (eedecmnj,rl-Cnﬂ ?ﬁ %%‘%;CWFI' ?decm;rl-ﬂnh qi} decanoyl-Cod
¥ ¥ o3 ) ¥ (5)-3-Hydroxy- ¥
ceyt3)-3-H - ceyph1-3-H : ceypisi-3-H - eyl 3-Hirdroy c ar ceypi51-3-H -
?%em;r}{%g? @nctm:nj.r -CDEF 4 :.';mﬁi:ﬁzﬁr ?%%‘%ECHIWFI— ‘@(ngﬁdecmgrl- g :;:adec%ﬁuﬂ
sl 42174 42174 42174 sl 42174 42174 42174
cgayirans-He:-:- cyetrans- ot - cystrans-Dec- C(@'azirﬂl'ls-DDdEE- ceydrans-Tetradec- oy Arans-Hexadec-
2-enoyl-Cok 2-enoyl-Cok 2-enoyl-Cok 2-enoyl-Cok 2-enoyl-Colb Z-enoyl-Cols
wsz2 |[1313 wsz 1318 sz 1318 wsz2 |[1313 sz 1313 osz |[13138
X - o X - / s
e o MO E o MO S Nea “CHexadecanoyl-Col
Hexanoyl-Cok Oetanoyl-Cod Decanoyl-Cod Diodecanoyl-Cod Tetradecanoyl-Cob
2,9,2,2
C Fatty acid degradati o4
atty ac tion fF————=0F
Hexadecanoate
Gereral forms
In mitochondra (d=n=164) In erdoplasrrie reticulur (re=16)
Leetyl-Col Llalonyl-Cob
beyl-Cod A Long-chain RS
(d=n=l6) acyl-Cod (n=16)
C 0 C@G
? KO07508... * 2,9,3,3
| |
| . | gy Long-chain
| 3-Oxoacyl-Cos I E-Dr}l%ac_f,.rl-lﬂnﬁ
|
| 1,9,2,3 1,923 |
| || |
| |
| c | c J_J:I -Chﬂjl'l.
| 3-Hydroxmracyl-Col | 3-1{;%:]m:-:§,ras§.rl-i3cuﬂ
| |
| 4214 | 28,32
| |
| | _
COgoYyB-- coydong-chain
I 2,3-Dehydroacyl-Cob } %tmﬁ.zj-dehydmacyl.r:ua
| K07512 | K10258
| | [FERE |
| |
l l :
— : — — — — — sspplong-chain
ﬂéa Loyl-Cok (n+2) I,’— —==== &E}IF%::DPL (ntd)
V
E:ttj.r acid e _qz%e [Cuti:ﬂ,_ su}:nenﬂmd —
sradation Fatty acid wax biosynthesis e chain fatty asid

( Hexadecanoate)

000&a2 32016
(o) Eanehiza Laboratonies




FATTY ACID DEGEADATION
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5. Amino Acid metabolism

MAP PATHWAY

220 Arginine biosynthesis

250 Alanine, aspartate and glutamate metabolism
260 Glycine, serine and threonine metabolism
270 Cysteine and methionine metabolism

280 Valine, leucine and isoleucine degradation
290 Valine, leucine and isoleucine biosynthesis
300 Lysine biosynthesis

310 Lysine degradation

330 Arginine and proline metabolism

340 Histidine metabolism

350 Tyrosine metabolism

360 Phenylalanine metabolism

380 Tryptophan metabolism

400 Phenylalanine, tyrosine and tryptophan biosynthesis
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CYSTEIMNE AMND METHIONIMNE WMETABOLISI
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6. Metabolism of other amino acids

MAP PATHWAY

410 beta-Alanine metabolism

430 Taurine and hypotaurine metabolism

440 Phosphonate and phosphinate metabolism
450 Selenocompound metabolism

460 Cyanoamino acid metabolism

480 Glutathione metabolism
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7. Glycan biosynthesis and metabolism

MAP PATHWAY

510 N-Glycan biosynthesis

513 Various types of N-glycan biosynthesis

531 Glycosaminoglycan degradation

563 Glycosylphosphatidylinositol (GPI)-anchor biosynthesis
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8. Metabolism of cofactors and
vitamins

MAP PATHWAY

130 Ubiquinone and other terpenoid-quinone biosynthesis
670 One carbon pool by folate
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9. Metabolism of terpenoids and
polyketides

MAP PATHWAY

900 ‘ Terpenoid backbone biosynthesis

909 ‘ Sesquiterpenoid and triterpenoid biosynthesis
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10. Biosynthesis of other secondary
metabolites

MAP PATHWAY

261 Monobactam biosynthesis

332 Carbapenem biosynthesis
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CARBAPEMEN BIOSYMNTHESDS
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11. Xenobiotics biodegradation and
metabolism

MAP PATHWAY

791 Atrazine degradation
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