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Vorführender
Präsentationsnotizen
Principal Investigator (PI) 


Fungal resources applied in biochemical/biotechnological terms

are widely unused and hardly investigated in Vietnam

So far, more than 1.400 species of higher fungi have been
described for VietnamKXict et al. 2011, Dorfelt et al. 2004 it this is surely
just “the tip of the iceberg’ (estimated ~72.000 species in
nature). There is huge biodiversity of fungal organisms in the

country due to diverse habitats, which let expect a promising

potential of species and biocatalysts (enzymes)



Vorführender
Präsentationsnotizen
Nếu ước tính số loài nấm có thể có trên lãnh thổ Việt Nam gấp 6 lần số loài thực vật bậc cao thì số loài có thể lên tới 72000 loài. Điều đó có nghĩa là hơn 90% số loài nấm có thể có của Việt Nam còn chưa được định loài và nêu tên trong danh lục


Degradation of the lignocellulose complex (LCC)
by wood-rotting fungi



Vorführender
Präsentationsnotizen
Trong số các sinh vật phân hủy lignocellulose, các loài nấm được biết là có hệ xúc tác sinh học hiệu quả nhất và được chia thành 3 nhóm: nấm mục trắng, nấm mục nâu và nấm mục mềm. Trong khi có nhiều nghiên cứu tập trung vào nhóm nấm mục trắng và mục nâu (chủ yếu thuộc ngành Basidiomycota), có rất ít các nghiên cứu trên hệ enzyme chuyển hóa lignocellulose bởi nhóm nấm mục mềm (phần lớn thuộc ngành Ascomycota hay nấm ascomycetes). 
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Vorführender
Präsentationsnotizen
From the biotechnological point of view, the enzymatic disintegration of the cell wall complex is an attractive and challenging goal, because it would deliver sugars for fermentation (glucose, other hexoses and pentoses) and bioethanol production as well as aromatic compounds as raw material for the chemical industry.


O

MAIN OBJECTIVES

Overall goal of the project is to obtain whole genomes of some Vietnamese fungi
for the novel enzymes, which would facilitate the conversion of lignocellulosic
biomass info biobased products required by the chemical and pharmaceutical
industries.

The second goal is to identify the most relevant enzymes by a secrectomic

approach and followed by recombinant study to produce the promising biocatalysts.
Genes of interest could be also identified by in silico screening.

The project fostered the exchange of mycological and biochemical knowledge to

enhance the academic education from both collaborating countries, i.e., in the fields
of innovative analytical, molecular techniques and exploitation of bicinformatic
data.

The project helped to build a bridge between White, industrial-relevant
biotechnology and ecological research by focussing on functional key aspects of
fungal biodiversity.


Vorführender
Präsentationsnotizen
Overall goal of the project is to obtain genomic information on Vietnamese fungi to screen for the novel biotechnologically relevant enzymes, which would facilitate the conversion of lignocellulosic biomass into biobased products incl. platform chemicals, building blocks and organic precursors (e.g. sugars, phenolic resins, alcohols, acids), that required by the chemical and pharmaceutical industries. 
The second goal is to identify the most relevant enzymes by a proteomic (secrectomic) approach. Identification and characterization of enzyme proteins would be possible followed by recombinant study to produce the promising biocatalysts. Genes of interest could be also identified by in silico screening. 


MAIN RESULTS of the current project

A selection of 57 fungal isolates with potential for lignocellulolytic
oxidoreductases and hydrolases were selected for subsequent purification and
characterization

22 isolates were completely genome-sequenced, annotated and functionally
analyzed.

The secretomes were analyzed for eight genome-sequenced fungi. In turn, enzyme
preparations were obtained in order to enzymatically convert various lignocellulose
substrates (e.g. rice straw, bamboo, pure cellulose).

Ten enzyme-encoding genes for use in the recombinant production of the
corresponding proteins.

Finally, seven wild-type enzymes (e.g., laccase, UPOs, dye-decolorizing
peroxidases/DyPs, cellobiose dehydrogenase/CDH, esterases) were produced,
purified, and biochemically characterized.

As part of the project, a species Candolleomyces eurysporus, which also produces a
new peroxygenase, was described for the first time.


Vorführender
Präsentationsnotizen
- A selection of fungal isolates (54) was tested in detail for lignocellulolytic oxidoreductases and hydrolases and promising candidates were selected for subsequent purification and characterization... 
22 isolates were completely genome-sequenced, annotated and functionally analyzed using an IonTorrent-IonS5 system or Illumina-Nextseq 500.
- The secretomes on the growth substrate were analyzed for eight genome-sequenced fungi. In turn, enzyme preparations were obtained from these isolates in order to enzymatically convert various lignocellulose substrates (e.g. ground rice straw or bamboo, but also pure amorphous cellulose) in a cell-free system ("in vitro").
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Vorführender
Präsentationsnotizen
Unfortunately, the Covid-19 pandemic prevented a more intensive scientific exchange; several planned research stays and meetings had to be cancelled.



Bang 3.1. Hoat tinh enzyme chuyén hoa lignocellulose ctia cac ching ndm

Hoat tinh enzyme thiy phin Hoat tinh enzyme oxy héa Hogt tinh enzyme thiy phin Hogt tinh enzyme oxy héa
R # Ching ndm Feruloyl esterase,  Acetyl esterase, Laccase, Cellobiose dehydrogenase, Lignin peroxidase,
# Ching nam Feruloyl esterase, Acetyl esterase, Laccase, Cellobiose dehydrogenase, Lignin peroxidase, D-d (mm) uL uL UL UmL
18 Schizophyllum commune CP29 o 9353 4.562,2 104 309
D-d (mm) U/L U/L U/L U/mL
19 Tyromyces lacteus CP31 o 1.990.3 o o 0
l DECOHfCa Coprophl'ja CP[_[ 5!0 2217,7 127,5 21‘0 0 20 Ganoderma applanatum CP32 35 1.753.8 0 17,7 59
21 Campanella junghuhnii CP33 28 X 0 19,1 7,0
2 Trametes coccinea CP0O1 0 0 0 0 0 22 Tyromyces lacteus CP35 0 0 0 0 0
23 Xylaria polymorpha CP37 42 096,5 0 89 2,1
3 Psathyrella pygmaea CP4 0 346,0 0 14,5 0
- 24 Hericium erinaceus CP38 14 3.142,0 o o 0
4 Xylaria allantoidea CP5 23,0 1.234,5 837,7 15,7 6,9 25 Phoma multirostrata C202 0 29 0 0 0
26 Poria sp. MPNO1L o 0 o o 0
5 Nigrospora oryzae CP8 0 1.874.4 0 42,4 4,3 27 Agrocybe sp. MPN3 0 0 0 ) 0
- N - 28 1) . MPN9 o 15749 1.646,6 198 24
6 Nemania bipapillata CP13 53 1.343.9 1.958.9 15,6 17.8 yromyees sp
29 Trametes sp. MPN10 o 20573 0 o 0
7 Nemania bipapillata CP14 6,0 1.047,1 2.6553 144 0 30 Agrocybe chaxingu MPN11 3.7 1817.5 6207 199 50
31 Lentinus squarrosulus NIPN12 o 3.650,8 57353 212 393
8 Xilaria xanthinovelutina CP15 20,0 1.918,9 7275 16,5 0 32 Lentinus squarrosulus MPN15 26 3.537,2 76513 192 298
33D Ve . MPN16 o 0 o 1,0 0
9 Trametes sp. CP16 0 0 0 0 0 romyees sp
34 Pleurotus pulmonarius MPN18 o 3.526,7 7.658,5 159 31,8
10 Lecanicillium fungicola CP18 0 859 0 0 0 35 Trametes sp. MPN19 0 0 0 0 0
11 Clitopilus prunulus CP19 4,0 1.752,1 206,9 15,5 3,0
- 5 Hoat tinh enzyme thiiy phan Hoat tinh enzyme oxy héa
12 Tyromyces sp. CP20 0 0 0 0 0 # Ching nim Feruloyl esterase,  Acetyl esterase, Laccase, Cellobiose dehydrogenase, Lignin peroxidase,
13 Trametes sp. CP21 6.0 2.660,4 0 15,5 12,6 D-d (mm) UL o oL UL
36 Trametes sp. MPN24 o o 0 o 0
L4 Fomitopsis feei CP25 7.0 ] 0 4.6 0 37 Hexagonia papyracea MPLOL o 0 0 [ [
38 Poria calcea MPL2 o o 0 o 0
15 Ganoderma oroflavum CP26 0 2.171,5 156,06 124 15,2 _
39 Marasmius maximus MPL8 0 970,9 1.021,5 23,5 28
16 va’omyces SP' CPZ‘? 0 2 135 ,7 0 0 0 40 Lentinus squarrosulus MPL15 o 3.541.2 1.996,5 156 8,0
41 Trametes sp. MPL21 o o 0 o 10
17 Myvcena galericulata CP28 4.0 0 34,7 0 0 12 Umbelopsis sp. MPL21b o o o a1 o
43 Phlebia brevispora MPL23 o o 0 o 6.9
44 Xylaria longipes MPL25 o 14172 1338 204 L5
62
Hoat tinh enzyme thiy pha | 45 Ganoderma australe MPL29 ) 1.280.4 2217 159 12
# Ching nim Feruloyl esterase,  Acetyl ester | 46 Flammulina sp. MPGO2 0 0 ) 1,3 0
D-d (mm) U/L | 47 Schizophyllum commune MPGO4 0 1393,7 5.950,3 19,5 347
Hoat tinh enzyme thiy phan Hoat tinh enzyme oxy héa > 1112 48 Schizophyllum commune MPGOS 24 997.4 5.806.2 10,8 323
72 Ganoderma sp. VI-111-2 0 0
# Ching nim Feruloyl esterase,  Acetyl esterase, Laccase, Cellobiose dehydrog Lignin i 73 rosea VT-110 0 0 49 Lentinus squarrosulus MPGS, 0 2.907,6 5.146,1 12,5 157
D-d (mm) UL UL UL U/mL 74 Clonostachys rosea VT-124 4 o 50 Haddowia sp. MPG12 0 3.5954 1.557.3 20,0 6.8
53 Umbelopsis sp. CG-GO03 0 ) ) ) T8 25 Trichoderma hamatum VT-136.3 o o | 51 Coprinettus aureogranuiatus MPG14 0 1789 774 0
55 Coriolus sp. CG-G14 22 0 0 0 ° 76 Candolleomyces efflorescens VT-131 0 ol e Unbelopsis isabellina MPGL4-A ° ° >t °
53 Tyromyces sp. CG-G02 0 0 ) 0 )
56 Inonotus sp. CG-G15 0 365.9 2574 385 37 77 Di ufocornea VI-134-2 0 807.4
57 Poria sp. CG- COL 0 0 0 0 0 78 Ce eurysporus VI-137 0 0
v b 64
58 Umbelopsis sp. CG-COS )
59 Clitopilus albovelutinus CG-C12 47
60 Pycnoporus sanguineus CG-C14 19 . N P n P -
Hoat tinh enzyme thiy phan Hoat tinh enzvme oxy hoa
61 Poriasp. CG-L04 0 . v . d !
62 Pleurotus ostreatus CG-L05 0 & A . = . -
o = # Ching nam Feruloyl esterase, Acetyl esterase, Laccase, Cellobiose dehydrogenase, Lignin peroxidase,
entinula sp. CG- 2,
64 Haddowia sp. CG-L14 0
P D-d (mm) U/L U/L U/L U/mL
65 Mycena sp. CG-L20 0
66 Galactomyces candium VT-H2 0 1 et = .
Y 90 Physisporinus lineatus VT-162 0 1.032 609,8 0 0
67 Aspergillus jensenii VT-H6 Ll

68 Pestalotiopsis microspore VI-D1

91 Purpureocillium lilacinum VT-164 2,6 0 0 0 2.4

69 Lecanicillium saksenae VT-O1

0

[
70 Galactomyees peudocandidun VT-106 0 92 Xylaria curta Babe-10 2,0 672,1 952,3 2.3 20.8
71 Xylaria arbuscula VT-107 0

93 Fusarium decemcellulare Babe-19 0 0 0 0 0

94 Lecanicillium fungicola Babe-33 0 0 0 1.4 0

Chii thich: - CP = Ciic Phirong, MP = Miréng Phing, CG = Can Gié; Babe = Ba Bé, VT = chiing CHLB Phire cung cdp.
- D-d = duémg kinh vong thily phén co chit.



. Tag ABTS Naphtol Tannin Mn? Orange G AX Casein Cellulose GM Xylan
Basidiomycota Stamm
10 14 21(10 14 21(10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21
Candolleomyces efflorescens ~ VT131 +H o + + +
Candolleomyces eurysporus VT138 + o+
Fomitopsis feei VT142 (+) (4 (+)
Physisporinus lineatus VT162 +H+ o+ H (4 O+ + + + + + +
Physisporinus sp. VT165 | (H) 4+ + | (4) (#) + +H+
Tag ABTS Naphtol Tannin Mn2* Orange G AX Casein Cellulose GM Xylan
Ascomycota Stamm
10 14 21 (10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21
Alternaria alternata VT145 +H O+ H |+ o+ 4+
Alternaria alternata VT-H1 A |+ + + |+ + +H o
Alternaria alternata VT-H2 + o+ 4+ (+) + (+) + + (4) (4) | +  +++ +++
Aspergillus terreus VT148 ++ + +H+ (+) + + o+ + H
Aspergillus versicolor VT-H6 + o+ o+
Clonostachys rosea VT118 + o+ +H ) (#) (#) + o+ (+) (4 (+)
Clonostachys sp. VT124 +
Clonostachys sp. VT139 (+) +
Cylindrocladium sp. VT153 + + + + + + +H
Dicephalospora rufocornea VT134-2 + 4+ +H o+ +
Fusarium acuminatum VT150 + + + + o+ + + + + o+
Fusarium oxysporum VT151 + + o+ (+
Fusarium oxysporum VT151-1 + + + + + 4+
Fusarium oxysporum VT111 +H o ++ + +#H
Fusarium proliferatum VT147 + + o+
Galactomyces pseudocandida VT106
Gliocephalotrichum humicola  VT158-1 +H o+ (+)
Lasiodiplodia mahajangana VT137
Lecanicillium saksenae VT-01 +H o+
Leptobacillium symbioticum VT124-01
Metarhizium robertsii VT158-2 +H+ o+ +
Neocosmospora solani VT105 ++ o+
Neopestalotiopsis microspora  VT-D1 + o+ o+ +H o+ +
Purpureocillium lilacinum VT164
Schizophyllum commune VT143 +H o+ +H o+ o
Trichoderma hamatum VT126-2 o o+ H O H O H((H)H @ HOoHE(H) (H) (H) |
Trichoderma harzianum VT125 +H o+ |+ + o+ +H | (4) (4) (+) |+ A
Xylaria anisopleura VT137-2 +H o+ ++ o+
Mucormycota T ABTS Naphtol Tannin Mn?* Orange G AX Casein Cellulose GM Xylan
10 14 21[10 14 21(10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21|10 14 21
Mucor irregularis VT111-2 +H O+ HH (+) (#) (#) + +

ABTS, naphtol, tannin, Mn2+, Orange G, arabinoxylan (AX), casein, cellulose, galactomannan (GM), va xylan.
(+) Hoat tinh yéu, (++) trung binh va (+++) hoat tinh manbh.
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gtcgtcgtea
ccaccactgg
- . - tcgagaagesa
Basidiomycete Candolleomyces eurysporus, a new species 201 asactetate

381 caagctcaag

361 gacccccaag

isolated from Cuc Phwong. Bar = 50 um (A), 10 um (B-D). 421 tegtetcace

[

481 catgatcact

541 tgaattcgaa

681 caccctcggt
Jtranslation="MGKEKAHVNVVVIGHVDSGKSTTTGHLIYKCGGIDKRTIEKFEK 661 tctaatcata
EAAELGKGSFKYAWVLDKLKAERERGI TIDTALWKFETPKFMYTVIDAPGHRDFTKNM 721 atcgtttcac
ITGTSQADCAILITAGGTGEFEAGT SKDGQTREHALLAFTLGYRQL IVAVNKMDTTKW 781 ccaaggetgt
SEDRFTETIKETSNF IKKVGYNPKAVAFVPTSGWHGDNMLEESKNMPWYKGWTREAKS 841 cgaagaagta
GPVKGKTLLDAIDAIEPPYRPSDKPLRLPLODVYKIGGIGTVPVGRVE TGIIKAGMIY 9@1 catgccgtgg
TEAPTNVTTEVKSVEMHHEQL EQGNPGDNVGFNVKNYSVKDIRRGNVASDSKNDPAKE 961 cctectcgac
AASFNAQVIVLNHPGQIGAGYAPVLDCHTAHIACKFAELKEKIDRRTGKSLEDNPKFY 1821 tcteccteotc
KSGDAATIVKLVPSKPMCVESYNEYPPLGRFAVROMRQTVAVGI IKSVEKTDKSGGEKVT 1081 tgagactggt

1141 cgaagtcaag
1281 cgttggtttc
12681 cgactccaag

KSAEKAAKKK™

1321 caaccacccc

GenBank NCBI: 1381 catcgettgt

1441 cgaagacaac
MW369459 1591 sgacatgoss
1621 cggtggcaag
1681 attacagtca

23[0.640]
I: KC992882 | Candolleomycos tinitatensis

63 [0.985]

I:L: KJ138422 | C:

I: KJ138423 | C.

I: KX017210 | Candolleomyces cacao

I: NR 148106 | Candolleomyes cacao

|: KRO03281 | Candolleomyces secofioidas

I: NR 160805 | Candolieomyces subsingeri

I'L: KC992884 | Candolleomyces luteopallidus

I:L: DQ389720 | Candoileomyees candalleanus
B I'L: KC992883 | Candolleomyces badhyzensis
35[0.765]
Q 8 O Q O Q Q QQ b |:L: KCA92886 | Candolleomyces tubsrculatus
4z [0.796]

I:L: MK421517 | Candolieomyces aberdarensis

1: MG734714 | Gandollsomyces subsingeri
0881 | MGT34742 | Candolieomyces subsingsri

I: MG825900 | Candolieamnyces halophilus

1: MG734736 | Candolleomyces luteopallidus

I: KC892941 | Candolisomyces efflorescens

I:L: MT651560 | Candolleomyces eurysporus

ces sulcatot.

vees

I: MG734718 | Candolleomyces singeri

I:L: KC892885 | Candolleomyes leucotephrus

aaaaggccca
tcgettateca
ccacttgate
agccgetgaa
actgattttg
ECCEAECECE
ttcatggtta
ttatccoccgt
ggtacctccc
gcoggtatet
gtccgtcage
geoctetgtg
tgaaatcatc
tgetttcgty
agttgcttat
tacaaggget
gccatogacg
caggatgtct
attatcaagg
tccgtcgaaa
aacgtcaaga
aacgaccccg
ggtcaaatcg
aagttcgctg
cccaaghticg
tgtgttgagt
cagaccgttg
ggtacgtgta
ccaagtccge

cgttaacgtc
tctccctcag
tacaagtgeg
cttggcaagg
ttctgatcte
agcgtgetat
ccghtatgtecc
aggtcattga
aggccgattg
ccaaggatgg
tcatcghcge
tacagcattt
aaggaaacct
cccatcteeg
cgtitgtcaag
ggactcgtga
ccatcgagee
acaagatcgg
ccggtatgat
tgcaccacga
acghtctecegt
ccaaggaggc
gtgctggcta
agctcaagga
tcaagtctgg
cctacaacga
ccghtcggtat
gtctatgectc

tgagaaggct

gteggtetet
tcatcggtea
gtggtatcga
gttccttcaa
tgcctttote
cactatcgat
cggttttttt
cgcccctggt
tgctatecte
ccagaccogt
tgtcaacaag
gctgatggtc
ccaacttcat
gctggeacgg
ctcttgatcg
ggccaagtct
coccecgtecgt
tggtatcgga
cgtcaccttc
gcagcttgag
caaggatatc
tgcctoctic
cgctectgte
gaagatcgat
tgacgccgee
gtatcctoct
catcaagtcc
accgtatcat
gccaagaaga

atcaatctta
cgtecgattcc
caagcgtace
gtatggtacg
cctctagett
atcgecoctct
tttcatctta
caccgtgact
atcattgetg
gaacacgctc
atggacacca
attcttgeag
caagaaggtc
cgacaacatg
taactaacgt
getceccgtea
ccctocgaca
actgigcccg
gcccccacca
cagggcaacc
cgcegtggea
aacgcccagg
ctcgattgee
cgccgaactg
atcgtcaagc
ctcggtegtt
gttgagaaga
cgtttgtctg
agtaa

tcaagcgetc
ggtaaatcga
attgagaagt
tcatctgaaa
gggttcttga
ggaagttcga
tctaaatgag
tcatcaaaaa
gtggtactgg
tococttgeett
ccaaggtcag
tggtctgagg
ggttacaacc
ttggaggagt
tcttatgeag
agggtaagac
agccocotoog
tcggtegtgt
acgtcaccac
ccggtgacaa
acgtcgecte
tcatcgtoct
acaccgccca
gcaaghctct
tcgtgooccag
tcgocgtocg
ccgacaaghtc
acatgcaact



Két qua phén tich genome nam va cac tham so ding ky trén co s& dir liéu NCBI

Ubersicht iiber die genomsequenzierten vietnamesischen Pilze einschl. der zugehorigen NCBI-Referenznummern

# Ky hiéu min Loai Ho Bioproject Biosample SRA Genome
Basidiomycota
1 MP-N11 Agrocybe chaxingu Strophariaceae PRINASBS5555 SAMN20495170 SRR19976510 JANKHOO000000000
2 VT131 Candolleomyces efflorescens Psathyrellaceae PRINABOS058 SAMN25825145 SRRI9880696 JAMZDI000000000
3 VTL38 Candolleomyces euryspous  Psathyrellaceae PRINAG647680 SAMNIL5594885 SRRI12301154 JANBPKO000000000
4 MPG-14N  Coprinellus aureogranulatus Psathyrellaceae PRINABS8204 SAMN20674617 SRR20123497 JANDKEO000000000
5 MPL-01 Cubamyces cubensis Polyporaceae PRINAB96878 SAMN3LI571188 SRR22139685 JAPEVG000000000
6 VT141 Leucocoprinus birnbaumii Agaricaceae PRINAB62647 SANMN29986910 SRR20664319 JANIEX000000000
7 MPL23 Phlebia brevispora Meruliaceae PRINABS8594 SAMN29722454 SRR20324709 JANHOGO000000000
8 VTLle62 Physisporinus lineatus Meripilaceae PRINASS5382 SAMN29490437 SRRI19971384 JANAWDO000000000
9 MPG-05 Pleurotus djamor Pleurotaceae PRINABO6869 SAMN31571033 SRR22139622 JAPEVF000000000
10 CG-Cl4 Fychnoporus sanguineus Polyporaceae PRINAB68136 SAMN30223348 SRR20999418 JANSHEO000000000
11 CPO1 Trameftes coccinea Polyporaceae PRINARBOT412 SAMN31578566 SRR22164348 processing
Ascomycota
12 cuo2 Boeremia exigua Didymellaceae PRINAB99497 SAMN31658913 n.a. JAPHNI000000000
13 VT168 Cylindrodendrum hubeiense Nectriaceae PRINAG09647 SAMNI14257347 SRRI11216888 JTAANBBO000000000
14 Babel9 Fusarium decemcellulare Nectriaceae PRINABS8405 SAMN29714644 SRR20181387 JANRMS000000000
15 VT137 Lasiodiplodia mahajangana Botryosphaeriaceae PRINA911226 SAMN32166878 n.a. JAPUULO000000000
16 Babe33 Lecanicillium fungicola Cordycipitaceae PRINABG5064 SAMN30090092 SRR20769827 JANIQOO000000000

12




#

Ho

K¥ hiéu maiu Loai 0

Bioproject

Biosample SRA Genome

17
18
19
20

Babel0

VT-01 Lecanicillium saksenae Cordycipitaceae
CPl4

VTL07

Nemania bipapillata Xylariaceae

Xylaria arbuscula Xylariaceae

Xylaria curta Xylariaceae

PRINASB55341
PRINAS96792
PRINAS62450
PRINASGS144

SAMN29489342
SAMN31566648
SAMN29977060
SAMN30224423

JANAKDO000000000
JAPESX000000000

JANPWZ000000000
JAPDGRO000000000

SRR 19970639
n.a.

SRR20649208
SRR20999430

Mucormycota

21 MPG-14A Umbelopsis isabellina Umbelopsidaceae PRINAB64657 SAMN30077657 SRR20746300 JANJFKO000000000
Oomycota

22 VT-H3 Phytophthora cinnamomi Peronosporaceae PRINAB96933 SAMN31572647 SRR22164408 processing

BioProject |BioProject | |PRINAG4TE0

[ scorcn]

Create alet Advanced Browse by Project attributes

Display Settings: - Sendto: ~

Candolleomyces eurysporus strain:VTCC 930004

Candolleomyces eurysporus strain:VTCC 930004 ing and Iy

Psathyrella euryspora, a new fungal species, was isolated. The fungus that grew on deciduous deadwood was identified based on
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Cac thong so by gene cua cac loai nam nghién ciru gidi trinh tw
Sequenzierte Pilzisolate und deren Genomparameter und weitere KenngrofRen

) Kich thwée 7 # G+C CDS
Ky hiéu Lodi nam Nsp Predictor
(Mb) Contigs Protein (%0) (e bp)
Basidiomycota
MP-N11 Agracybe (Cyclocybe) chaxingu 40.4 4467 12440 50.9 220 18131 Coprinus cinereus
VTI131 Candolleomyces efflorescens 33.6 565 9128 51,5 261 157606 Coprinus cinereus
VT138 Candolleomyces euryspous 70,0 1966 16680 50,0 252 78579 Coprinus cinereus
MPG-14N Coprinellus aureogranulatus 58.2 4667 20330 527 271 16685 Laccaria bicolor
MPL-01 Cubamyces cubensis 42.0 1364 13614 55,6 232 72235 Coprinus cinereus
VTl41 Leucocoprinus birnbaumii 45,7 2238 13114 47.9 230 32048 Laccaria bicolor
MPL23 Phlebia brevispora 28.6 2087 9457 50,5 200 12551 Laccaria bicolor
Cryptococcus
VT162 Physisporinus lineatus 46,9 2700 13430 48,4 257 51059
neoformans var. gattii
MPG-05 Pleurotus djamor 62.5 2603 19729 49.9 224 52533 Coprinus cinereus
CG-Cl14 Pycnoporus sanguineus 35.2 7979 14788 55,1 206 6341 Laccaria bicolor
CPO! Trametes coccinea 71,8 3690 22555 51.3 261 44973 Laccaria bicolor
Ascomycota
cuo2 Boeremia exigua 206 2028 10759 523 497 27149 Botrytis cinerea
VT168 Cylindrodendrum hubeiense 48,8 1038 13747 51,8 492 85271 Neurospora crassa
Babel9 Fusarium decemcellulare 50,5 6066 17261 50,1 443 19398 Aspergillus oryzae
VT137 Lasiodiplodia mahajangana 40,1 4499 11238 48,1 420 12129 Botrytis cinerea



Vorführender
Präsentationsnotizen
Contigs là các đoạn trình tự liên tục thu được từ các đoạn reads (đoạn trình tự nhỏ) gối nhau. Scaffolds là tập các contigs được sắp xếp theo trật tự và được nối kết với nhau.
Giải trình tự Illumina tạo ra số lượng lớn các đoạn đọc (read) ngắn (< 300 bp) có chất lượng cao, rất tốt trong việc phát hiện các biến thể. 


Chu thich chiwre nang gene

CAZymes (carbohydrate active enzymes, kohlenhydrataktive Enzyme)
und andere biotechnologisch relevante Zielenzyme der im Projekt genomsequenzierten Pilze.

Tong GH6/ GH10/
Ky hiéu Loai AA AA1 1 AA2 AA9 CBM CBM1 CE GH GT PL UPO DyP
CAZymes GH7 GH11
Basidiomycota
MP-N11 Agrocybe chaxingu 444 115 12 7 17 12 2 30 204 355 6/0 64 19 7 2
VTI131 Candolleomyeces efflorescens 349 100 12 2 25 9 0 32 140 2/5 5/4 50 18 13 1
VTI138 Candolleomyces euryspous 602 201 16 3 39 13 0 53 240 5/5 6/10 73 22 62 2
MPG-14N  Coprinellus aureogranulatus 529 160 12 3 36 11 1 33 227 1/5 o/'s 77 21 18 1
MPL-01 Cubamyces cubensis 455 95 6 18 20 6 2 23 238 04 7/1 79 14 5 0
VTL41 Leucocoprinus birnbaumii 514 164 L5 5 32 L1 1 32 234 1/8 4/0 54 19 15 1
MPL23 Phlebia brevispora 272 72 5 12 8 7 1 11 130 1/0 5/0 45 7 2 3
VTl62 Physisporinus lineatus 364 80 9 13 L7 3 1 17 188 0/3 5/0 60 16 3 2
MPG-035 Pleurotus djamor 847 243 20 29 47 55 2 45 372 717 10/7 85 47 11 6
CG-Cl4 Pycrnoporus sanguineus 336 64 6 9 11 2 2 14 176 0/3 6/0 69 11 1 0
CPO! Trametes coccinea 684 159 10 20 26 18 0 83 309 2/6 9/14 90 25 7 4
Ascomycota
cuo2 Boeremia exigua 532 117 4 7 18 6 0 42 254 372 371 74 39 8 1
VT168 Cylindrodendrum hubeiense 659 117 4 4" 13 19 0 47 325 22 2/3 110 41 4 1
Babel9 Fusarium decemcellulare 688 153 12 3" 6 17 0 51 329 0/2 2/1 102 36 8 0
VT137 Lasiodiplodia mahajangana 408 105 4 3" 18 4 0 25 195 1/3 0/1 66 13 4 2
Babe33 Lecanicillium fungicola 445 98 6 2" 0 7 0 18 241 0/1 0/0 62 19 1 4

o0
Lh
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annotation and functionally analysis of genomes


Tong GH6/ GH10/

Ky hiéu Loai AA AA1 1 AA2 AA9 CBM CBM1 CE GH GT PL UPO DyP
CAZymes GH7 GH11

VT-0l1 Lecanicillium saksenae 402 73 7 7" 1 9 0 25 211 0/0 0/0 80 4 1 1

CP14 Nemania bipapiiiata 359 93 3 3" 13 4 0 24177 272 1/1 48 13 3 1

VTL07 Xylaria arbuscula 504 143 6 4" 26 5 0 31 239 2/3 0/2 69 17 6 1

Babel0 Xylaria curta 373 104 5 3" 26 2 0 24 169 1/3 1/3 65 9 1 3
Mucoromycotina

MPG-14A  Umbelopsis isabellina 355 24 4 2" 0 4 0 28 176 0/0 0/0 107 16 1 0
»Oomycota* (Peronosporales)

VT-H3 Phytophthora cinnamomi 475 80 6 2" 0 6 0 31 226 577 5/0 95 34 8 1

AA Auxiliary Activity (hoat tinh hd trg), AA1 1 Laccase/p-diphenol:oxygen oxidoreductase/ferroxidase (EC 1.10.3.2); ferroxidase (EC
1.10.3.-); Laccase-like multicopper oxidase (EC 1.10.3.-), AA2 manganese peroxidase (EC 1.11.1.13); versatile peroxidase (EC 1.11.1.16); lignin
peroxidase (EC 1.11.1.14); peroxidase (EC 1.11.1.-); cytochrome-c peroxidase (EC 1.11.1.5); ascorbate peroxidase (EC 1.11.1.11), AA9 (GH61)
lytic polysaccharide monooxygenase (LPMOs); xtic tic phan cat chudi cellulose v&i sy oxy héa carbon Cl1 va/hodc C4, C-6; lytic cellulose
monooxygenase (hydroxyl héa vi tri Cl) (EC 1.14.99.54); lytic cellulose monooxygenase (khnt hydro vi tri C4) (EC 1.14.99.56), CBM
Carbohydrate-Binding Module, CBM _1 Cellulose-binding domain ho I, CE Carbohydrate Esterase, GH Glycoside Hydrolase (EC 3.2.1.-), GHé
endoglucanase (EC 3.2.1.4); cellobiohydrolase (EC 3.2.1.91); lichenase/endo-f-1,3-1,4-glucanase (EC 3.2.1.73), GH7 endo-p-1.,4-glucanase (EC
3.2.1.4); cellobiohydrolase (EC 3.2.1.176); chitosanase (EC 3.2.1.132); endo-p-1,3-1,4-glucanase (EC 3.2.1.73), GH10 endo-1.4-B-xylanase (EC
3.2.1.8); endo-1.3-p-xylanase (EC 3.2.1.32); tomatinase (EC 3.2.1.-); xylan endotransglycosylase (EC 2.4.2.-); endo-p-1.4-glucanase (EC 3.2.1.4);
endo-B-1.4-xylanase dic hiéu arabinoxylan (EC 3.2.1.-); xylanase xuic tac dau khir tdn cing oligosaccharide (EC 3.2.1.156), GH11 endo-p-1,4-
xylanase (EC 3.2.1.8); exo-1,4-B-xylosidase (EC 3.2.1.-), GT Glycosyl Transferase (EC 2.4.x.y), PL Polysaccharide Lyase (EC 4.2.2.-), UPO
Unspecific Peroxygenase (EC 1.11.2.1), DyP Dye Decolorizing Peroxidase (EC 1.11.1.19), * Peroxidase (POD) Nhom II- AA?2 chi ¢6 & nim
Basidiomycota.

2]
(=1
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Proteomisch nachgewiesene, sekretierte Enzyme und deren Substrat-Aktivitaten

Két qua nghién ciru phan tich secretome

Aspergillus terrens VIT148 (Ascomycota, Trichocomaceae)
Gene ID NSAF% Danh phap Enzym Co chit xiic tac
g8565.t1 9.77 EC3.2.1.91 Cellobiohydrolase (GH7) Cellulose
g3044.t1 6.28 EC3.2.1.8 endo-p-1,4-Xylanase Hemicellulose (Xylan)
(GH10/11)
g5817.t1 5.52 n.a. Protein chuwra dinh tinh n.a.
g9837.t1 3.33 (FAD)-domain GMC-Oxidoreductase Lignocellulose (+
ECI1.1.99.1 (AA3) H;0»)
g2843.t1 2.49 EC3.2.14 endo-B-1.4-Glucanase Cellulose
(GH6)
g1263.t1 1.57 EC3.5.1., Amidohydrolase Amid- hodc Ester tam
EC3.52.- (Amidase) carbon- va phospho
g6973.t1 1.40 EC3.2.1.8 endo- B-1,4-Xylanase Hemicellulose (Xylan)
(GH10/11)
g8272.t1 1.35 EC3.1.1.72 Acetylxylan-Esterase Xylane und
(CEl) Xylooligosaccharide
g336.tl 1.25 EC2.4.1.34 p-1,3-Glucan-Synthase Lién két B-glucan
thanh té bao ndm
g4517.11 1.21 EC3.2.1.55 a-L-Arabinofuranosidase Arabinoxylan va
(GH2) Arabinogalactan
g8748.t1 1.20 EC3.2.1.151  Xyloglucanase (GH16) Hemicellulose
(Xyloglucan)
g7290.t1 1.17 EC3.2.1.91 Cellobiohydrolase (GH7) Cellulose
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Độ đa dạng protein được tính toán theo Hệ số phong phú phổ chuẩn hóa (normalized spectral abundance factor, NSAF) 



Expression of acetyl esterase (PpAE) from

Pleurotus pulmonarius MPN18) in E. coli BL21

M
T7 promoter primer #63348-3
Bglll T7 promoter lac operator Xbal rbs
AGATCTCGATCCCGL GAAATTAATACGACTCACTATAGGEGAATTGTGAGCGEATAACAATTCCLCTCTAGAAATAATTTTIGTTTAACTTTAAGAAGGAGA
IS Eagl Aval
Ndel Nhel — T7-Tag PET219 pamiy| EcoRI Sacl _ Sall Hindll _Notl  Xhol His+Tag
TATACATATGGCTAGCATGACTGGTGGACAGCAAATGGETCGCGRATCCGAATTCGAGC TCCGTLGACAAGCTTGCGGCCGCALTCGAGCACCACCACCACCACCACTGA
4200 MethloSerMetThrGlyClyGInGInMetGlyArgGlySerGluPhelluleudrghrgGindlalysGlyArgThrirghlaFroProfroProProleu
pET-21b .. . GGTCGGGATCCGAATTCGAGC TCCGTCGACAAGCT TGCGGCCGCACTCGAGCACCACCACCACCACCACTGA
PET'QIﬂcol .. .GlyArghspProAsnSerSerSerValbsplysleuhloflablaleuGlulisHisHisHisHisHi sEnd
... TACCATGGCTAGE. .. pET-21e.d .. GGTCGGATCCGAATTCGAGCTCCGTCGACAAGCTTOCGGCCGCACTCGAGCACCACCACCACCACCACTGA
MethlaSer Glyhral leArgl leArghlaProSerThrSerLevhrgProHisSerSerThrThrThrTheTheTheGlu

Bpu1102 1 T7 termi
GATCCGGCTGLTAACARAGC CCGAAAGGAAGCTCAGTTGECTGCTRCCACCGC TEAGCAATAACTAGCATAACCCCTTRAGGCCTCTAAACGGLGTCTTRAGGGRTTTTTTG
-

T7 terminator primer #69337-3

pET-21a-d(+) cloning/expression region

Protein Hoat tinh Hoat do o .
< < o Hieu suat Do tinh sach
Cac bwéc tinh sach tong tong rieng

(mg) (U) (U mg?)

Dich chiét tho 2.2324 12.940.6 5,8 100 1

(%) (1an)

HisTrap™ sp 207.9 10.000,5 48,1 77 8.3

10 kDa cut-off 106,6 8.581.3 80.5 66,3 13,8
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Bang 3.12. Cac enzyme (nguon, cau truc gen lién quan, so EC) cho biéu hién tai to hop

trong Saccharomyces cerevisiae sit dung plasmid biéu hién pYES2.1/V5-His-TOPO.

Loai Ky ID gene, Enzyme dich Danh phip 03 enzyme téi t6 ho’p du’O’C bléu
hiu  Kich thuéc (bp) hién trong S. cerevisiae dam bao dé
Lasiodiplodia VTLl37 20ADUHLP, 1710 Laccase EC1.10.3.2 tinh S_aCh:
mahajangana . . . .
Lasiodiplodia VT137 20ADW4WP, 768 Unspecific EC1.11.2.1 - Laccase (LaC) tU’ LaSIOdlplOdla
mahajangana Peroxygenase mahajagana
Lecanicillium fungicola Babe33 20ADWA4LP, 1290 Chitinase/ EC3.2.1.- - UnSpeCifiC peroxygenase (UPO) tl‘J’
Chitobiase GH18 . . . .
— _ . o Lasiodiplodia mahajangana
Lecanicillium fungicola Babe33 20ADWA4TP, 684  Peroxiredoxin ECL.11.1.15
Nemania bipapillata ~ CP14  20ADWA4QP, 1320 classIIPOD, eci7 || - Cellobiohydrolase (CBH) tw Xylaria
Peroxidase curta.
Nemania bipapillata CPl14 20ADW4NP, 693  Xylanase GH11 EC32.1.-
Ji [ 5 1 i - 2 7. 2 &
Umbelopsis isabellina MPG 20ADW4MP, 942  Ketoreductase ¢ «'f}{ -Z§? _é{ & ‘§ '2{.,, -§ .1‘? é:; ‘%{o
oA Yo 88 S e ¢ ¢ L
Xvlaria curta Babel0 20ADW40P, 1356 Cellobiohydrolase .\,13-' .&?; o O L& oo VN
& wd.n $f’$~f¢rﬂ“$f$.f$f &/ & o o o o
Xylaria curta Babel0 20ADWA4PP, 1728 Glycoside X o e g o ¥ ¢ & 8 ? 3 SLLEL
Y
hydrolase GHS kDa E. gl Y f_ Tep FoF f o i A
Xylaria curta Babel0 20ADWJ4RP, 1296 IRDC, o
Protocatechuate-3 EE:U - 8
4-dioxygenase
J~d BT Sttt




Cellobiose dehydrogenase (CauCDH)
from Coprinellus aureogranulatus MPG14

Chit nhin dién ti @ S6 e ™ Ka(M)  kear(s)  KeaKm (M1sY)
Cyte 2 1.3 30.1 23.2x 106
DCIP 2 1.6 30.0 18.4 x 106
ABTS™ 1 15.6 47.4 30.4x 10°
Potassium ferricyanide 2 18.5 37.7 20.4x 10°
1.4-Benzoquinone 1 37.1 25.2 67.9x 10*
2,6-Dimethyl-1,4-
) 1 292.2 19.3 66.1x 103
benzoquinone
2,6-Dimethoxy-1,4-
) 1 325.5 114 35.0x 103
benzoquinone
4 pH
1.2
| 9.5
1 A
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e 1 6.9
8 06
2 | 6.0
8 04 - :
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.

Unspecific peroxygenase from Candolleomyces euryspous (CeuUPO)

- Km Vmax kcat kcat/Km
Co chat” - ) ) . pH
(M) (nmol min™) (s™) (s"mM™)
ABTS 39 0,414 270 7,01 x 10° 5,0
VA 693 0,106 69 9,98 x 10* 6.5
DMP 117 0,076 50 423 x 10° 6.5
*ABTS [2,2"-azino-bis(3-ethylbenzthiazoline-6-sulfonate)]; veratryl alcohol; DMP: 2,6-
dimethoxyphenol.
0407 y=(0414°[S])[0.038+S]) 20 o e -
M 1 kDa S o .
| £, e fol |
zzozw f £ # [ \:
=  —116.0 \ o] f i
— I 66.2 owuju o s -2\5 ‘\] 2|5 5|D 7\5 1‘;01;51;0 "\,5 072 24587 EED 072 ses et e
— - 450 Cagrs (MM) I 0]
f— — 350 040 y=(0.106*[S])/(0.693+(S]) 250
0.08 e = 200 100 100
— 25.0 EDOE /"//‘ g‘ﬁﬂ— Z w0 J F s
g s £ £ w
- 184 ot = . I
0.02 50 . 2
_— —14.4 oo — r T ] "]
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0.07 - Y=(0.0TG*[SIH(O. 117+[S]) 100 -
e [ ~ wl A‘W}— .?H. AH’H]— .Fl'.
foal / = TSI R I
3 E h # H #
Eoosqg 2 40 i~ ¢ %, i<l 5 %,
= " 44 g

00+
00 02 04 06 08 10
Cour (MM}

—_

(=]

(=]
|

120

80

170U
"unbound"

Absorbance at 280nm, 420nm (mAU)

o N % TR 7% T %
o th o g
[ =T = T = ]

Lo 1 & 1 4 |

2
|

100 H

"

[+
o O
L+ 1

100

Elution volume (ml)

-20 50
- 40
15 |
S 30
—1.0g 3
20
- 10
oo O
— 100
— 80
[ 5
B0 T
- o
| -—
— 40 =
o
I o
- 20 ~

Absorbance at 280nm, 420nm (maAll)

h
=

T
100

,JT E\.—/\-Z U

150 200
Elutiom walume (mil)

I
250

21

UPOQ (U/fraction)


Vorführender
Präsentationsnotizen
NCBI currently provides more than 2,500 fungal genomes with thousands of putative UPO sequences. Only nine ascomycetous and 08 basidiomycetous UPOs (excluding protein isoforms) have been purified and characterized to date, resulting in more than 4,800 non-characterized peroxygenase sequences.



Absorbance at 280 nm

A B c

»45kDa 2kDa <01kDa 35 kDa 2 kDa<0.1 kDa >250kDa 35 kDa 2 kDa <0.1 kDa
|

250 — : ’ e ST ”Enzyme cocktail”
200 -

150 —

100 - - 0,5% (w/v) LLC substrate

N -5 mg I protein
0 7 - Na-acetate 500 mM, pH 4,8
-U 24 °C, 24-168 h
O V= T T 1T T T T T 1
6 9 12 6 9 12 6 9 12

Retention time (min)

HPSEC-profile of lignocellulosic fragments

after treatment with fungal culture of Xylaria curta

Substrates: - Cellulose (middle, B);

- Lignocellulosic biomass ( A — bamboo, C — rice straw);
Black- control without enzyme, Read — incubation with enzyme;

Green — molecular mass region (kDa)
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(%) Transmittance

Oxidization of lignin by Lignin peroxidase (LsLiP) from Lentinus squarrosulus
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Synergetic conversion of biomass
by “enzyme cocktail”’ and optimization

» Lignolcellulose (rice straw 3%, w/v)

+  “Enzyme cocktail”:

Cellobiose dehydrogenase (CauCDH)
CMC/glucuronoxylanase (Cell/Xyl)

Acetyl esterase (AE)

* Products: carbohydrate (glucose, xylose) &
gluconic acid

) Gia tri t6i wu
Cac bien phu thuéc m

Thl_l’c nghi@m Dl.l’ doan ly thuyét 100 100 100 100

Y — Glucose (mg g!) 165,18 = 3,19 165,69 Ani g=2 ce02
Y, — Xylose (mg g™) 64,21+ 1,22 65,57 Iy iy || NSy
Y3 — Gluconic acid (mg g!) 5,17+0,13 526 b ke

Y1 = 165689 Y2 = 655678

Y3 = 526435

Cellulase/xylanase: Acetyl-esterase: CauCDH:

Cell/Xyl:AE: CauCDH = 18,9:26,8: 49,5 (U/g) t,,, = 45°C, pH, 5.0, for 48 hrs.
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Sự khác biệt giữa các giá trị hàm mục tiêu lý thuyết và thực nghiệm là không đáng kể. Điều này một lần nữa khẳng định mô hình xây dựng phù hợp với điều kiện thí nghiệm. 
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PLANNED UTILIZATION OF RESULTS

1. Generating the first set of complete genomes of “Vietham-specific’ macro-fungi
as data-mining basis for diverse biotechnological research approaches and
applications.

2. Enabling Vietnamese scientists to make use of their local mycological and
functional diversity with the perspective to exploit them in the future, e.g. in the fields
of Green Chemistry and Biorefinery (biomass conversion).

3. Developing and transferring advanced analytical and molecular “Omics”
knowledge with/to Vietnam to facilitate continuation and extension of this kind of
research.

4. Investigation and demonstration of applicability of enzyme-based methods to

convert lignocelluloses and plant biomass into valuable and usable platform
chemicals for industrial purposes.
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The relevant points can be summarized as follows:
1. Since no “Vietnam-specific” fungal genome is available so far, the project will go - already just by its basic concept - beyond the state-of-the-art. Thus, the first full genome sequences of Vietnamese fungi will fill an existing gap in Vietnamese biosciences and form the basis for further developments in this field including large-scale search for new bioactive compounds and biocatalysts with industrially relevant potential (bioprospecting).



ADDED VALUE OF THE INTERNATIONAL COOPERATION

The partners - TU Dresden (IHI Zittau) and VAST (INPC Hanoi) - intend to continue

the over twenty-years collaboration in the fields of Biotechnology and want to
further contribute to the exchange of scientific knowledge (young scientists, Ph.D.,
MSc. students, postdocs). Since 2003, 20 Vietnamese (INPC-VAST) and 15
German (IHI Zittau) researchers/scientists have been visiting the partners’ institutes
and some of them stayed several times for several months there.

Generally, the bilateral relations between Germany and Vietnam are of a particular
quality. The successful cooperation between both partners has become manifest in
the identification of new fungi, biocatalysts, and metabolites. Altogether, the
partners have published hundreds of SCI/E articles, most of which dealt with fungal
enzymes and their applications.
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Thanks for your attention!
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