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Applications of Aureobasidium spp. resources: biomanufacturing
and sustainable development

YANG Yu, Ndabacekure Odoline, LIU Wenxin, XU Xingran, ZOU Xiang

College of Pharmaceutical Sciences, Southwest University, Chongqing, China

Abstract: Aureobasidium spp. are a group of fungi with remarkable ecological adaptability and
stress tolerance. They are ubiquitous in natural environments such as plants and can survive under
extreme conditions. The genomes of Aureobasidium spp. show specific differentiation
characteristics, and the strains have obviously advantage characteristics in fermentation.
Aureobasidium spp. can utilize a broad spectrum of carbon sources and produce a rich variety of
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metabolites. Aureobasidium spp. and their metabolites have significant application potential in
fields such as biomedicine, biocontrol, and food processing. This article introduces the distribution,
classification, main metabolites, and multidisciplinary applications of Aureobasidium spp. In the
future, with the advancement in multidisciplinary fields such as genome editing and intelligent
biomanufacturing, Aureobasidium spp. are expected to play an important role in biomanufacturing

and sustainable development industries.

Keywords: Aureobasidium spp.; metabolites; genomics; biomanufacturing
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Figure 1  Multi-disciplinary applications of Aureobasidium spp. and its metabolites. A: Biotechnology and
applications of Aureobasidium spp. chassis; B: Applications of metabolites in drug delivery and antibacterial
treatments; C: Applications of living cells and metabolites in agricultural control; D: Applications of metabolites

in food processing and preservation.
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*1 BRRENEESEM
Table 1 The reported strains of Aureobasidium spp.

GiEA Sl (DA 1735 ARGE Sk
Species name Source Location Strain SEARA)y References
number Year of
effective
record
A. acericola LA Leaves of Acer [ Korea MB836925 2021 [30]
pseudosieboldianum
A. aerium 7235, Air i [EJt 5 Beijing, China MB843527, 2022 [26]
CFCC 50324
A. aleuritis N/A N/A MB309377 1977 [28]
A. apocryptum N/A N/A MB309378 1977 [28]
A. aurantiacum N/A N/A MB902111 2024 [31]
A. australiense N/A N/A MB501787 1896 [32]
A. bupleuri HATZ BESEHIIE Flowers of PEFEF Spain MB835676, 2021 [33]
Bupleurum gibraltarium CBS 131304
A. castaneae HETEIBE *F [E## Hunan, China MBg838314 2021 [34]
Leaf spots of Castanea henryi
A. caulivorum =¥ Trifolium spp. F[E UK MB326817 1962 [35]
A. dalgeri Fiehi i Leaves of Eucalyptus % Je Wt Tunisia MB309379 1977 [28]
A. faidherbiae IRFEA Wt #K LV Namibia MB848079 2023 [36]
Leaves of Faidherbia albida
A. foliicola N/A N/A MB326818 1964 [37]
A. hainanensis kIt Leaves of Kandelia candel VP [E 7 Fg Hainan, China RZIQ01000000 2019 [38]
A. harposporum SR 25 2 Viscum album VYIS B fE B Madrid, Spain -~ MB309380, 1977 [28]
CBS 122914
A. indicum N/A N/A MB103074 1985 [39]
A. insectorum TR Spittle insects "1 China MB571251 2023 [40]
A. intercalariosporum " Leaf /[ China MB571252 2023 [40]
A. iranianum 1 Bamboo P Iran MB800705, 2012 [41]
CCTU 268
A. khasianum SEMifiI Leaves of Wightia E[JJZ India MB_828278 2018 [42]
speciosissima
A. leucospermi TKREFRAEN Leaves of AR ZRAS MB560556, 2011 [43]
Leucospermum conocarpodendron  Stellenbosch, South Africa CBS 130593
A. lilii 1E4) Plant N/A MB326819 1964 [44]
A. lini VbR Linum usitatissimum FE UK MB283371, 1977 [28]
CBS 125.21
A. mangrovei WGEREME Avicennia marina P E Tran MB823444 2018 [12]
A. mansonii N/A N/A MB326820 1962 [35]
A. melanogenum N/A N/A MB807698, 2014 [2]
CBS 105.22
A. microstictum N/A N/A MB326821 1962 [35]
A. microstromoides = [EFE Catalpa bignonioides ) 7 F] Hungary MB326822 1962 [35]
A. microtermitis F Y Termite ENJE 5 P4 Gujarat, MB839078, 2021 [45]
India GTS2.7
(§28)
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(1)
4 Bl fr Rtk ARUE  SH R
Species name Source Location Strain ARy References
number Year of
effective
record
A. motuoense - Leaf F[E China MB571263, 2023 [40]
OP856710
A. mustum Wi Vitis vinifera FA IR AN South Australia MB836845 2020 [46]
A. namibiae H 2z i KA Dolomitic marble 442K He V. Namibia MB807701, 2014 2]
CBS 147.97
A. nigricans T H PN Vicia sativa N/A MB326823 1962 [35]
A. pini #AHT Pine needle FH[E China MB828664, 2019 [47]
CFCC 52778
A. planticola I Leaf HhE China MB571262 2023 [40]
A. proteae T3 N\Al EAE Protea Sylvia Rk South Africa MB560557, 2011 [43]
CBS 114273
A. prunicola AL EMZR Prunus virginiana 2 [F R B2 N Wisconsing,  MB309382 1977 [28]
USA
A. prunorum N/A N/A MB309383 1973 [48]
A. pullulans % Vitis vinifera ¥ E France MB101771 1910 [49]
A. ribis PRZCEE T Leaves of Ribes nigrum  N/A MB309384 1977 [28]
A. salmonis N/A N/A MB309385 1967 [50]
A. sanguinariae MR Leaves of Sanguinaria 35 VG 375 R WM MB309386 1977 [28]
canadensis West Virginia, USA
A. subglaciale WEK AV k)1 Subglacial ice from  #IBE Norway MB807700, 2014 [2]
sea water CBS 123387
A. thailandense A# 1 Surface of wood Z%[# Thailand MBS801148, 2013 [51]
NRRL 58543
A. thujae-plicatae FE4) Plant N/A MB309387 1978 [32]
A. tremulum SCEGE RIS YY) Culture EfVE Ty s iR MB829941 2019 [52]
contaminant in a laboratory Maharashtra, India
A. umbellulariae JnINAEE Leaves of Umbellularia 35 E A& JE T M MB309388 1977 [28]
californica California, USA
A. uvarum #7511 Grape juice B South Australia MB836846 2020 [46]
A. vaccinii %) Plant N/A MB126507 1989 [32]
A. vineae %] Grape juice FA A M South Australia MB836849 2020 [46]
A. vitis N/A N/A MB168679 1891 [53]
A. vitis var. N/A N/A MB168866 1898 [54]
tuberculatum
A. welwitschiae % 20T Leaves of Welwitschia 44K £ 1. Namibia MB848078 2023 [36]
mirabilis
A. xishuangbannaense AEEG 7K B H- i Mpyotis laniger 77 [E 2 B4 Yunnan, China MB849254 2023 [55]
A. zeae T KM Leaves of Zea mays 5= Germany MB283372, 1973 [56]
CBS 767.71

N/A: JEARCAE R
N/A: Not applicable.
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1700

YANG Yu et al. | Acta Microbiologica Sinica, 2025, 65(4)

HAT 7 TARIC R T )2 W T R 5
Yih 4 e Mgtk oA, W RO bR C B DA A0 65
H 4% 5% 18] B X (internal transcribed spacer, ITS).
B 5 1K K7 3 (28S rRNA), FE il A T -1q
(elongation factor-1a, EF-1a), RNA & 11 25
. K W 3 (DNA-directed RNA polymerase 11
subunit, RPB2) Fll B - i 4 & 1 (B-tubulin) 4% .
Gostincar 1l 1 Z 47 &5 DNA JF 515087, FHr
RETH MRS, mRORXREMEE . 4
subglaciale 1 A. namibiae iX 4 /Fh, 156 B J A
B TR R DR 2 2 1 A R R S PR O A RRAE s et
DNA J741) 22 5 ] DLHRE R B 2 A 1545 22 5 1 7
AT AR, X 45 AN R R O B MR EA T Y
RGER BTN, AR Zr S5 B AR A
VERRAE | L 7 R ROR RO B DY,
FE NCBI Zdfa e i A1 182 AR aE M 2
L R SR O A, T R R
PR N A, X5 Cernosa ZEPIGHI T4 e —
B, MeAh, AL b AR R A W S5
) RN b s S I DS S DAL =
W IE A A, SR ILRENE R H] 2 R T Ry
TR, R, LA IR A 2 2
ROPRR . BRI BeRERR
Y MOCHERYSE , Horh S 22 2R SRR
PR AR N B A B s i R, (HEBRER
A BCEE D N e B — s i 22 S0 e, A
REFEFRG RN ERTER, WRES A 5l
PRI 3 IO P A A0 O 1) A A DA il 42 5T
o FRATTRT T P A 2 Y BE DA A 3 At ke B
HAEA 5 T B PR v H L
X ] BE R IR AR T Sy ) B s AL i

2 BEFNFERMTEE

2.1 FEEE LB
0 A R 4 v R R R S K AL A 4y

P4 actamicro@im.ac.cn, 7% 010-64807516

it AR A S 14 43 6 B (VR 5% 42 0 1 4 i 3
PR & BEAE I PRI A0 . ACHE S5 BN LA KL o i
VENY . LR UER S ZHE RN TS )
wn, AT AR S SR G L 2 A
o 0 e PR 2 B BRI PR 2 R AN PN A 5
B FRPAEEER, SRR . RIS SRR
Lo e A= AR A BsE T fiph A i PR a8 R 4 X 2%
TR Y 7 A B R G B S5 A I R K S
5 H A AR R BB A FL L A 0 R R R AR
25-30 °CZ[u], FEFRIEMITARRT T AR T 24
WRECH, oA A0 7 K e ad 72 o L LA B
B, Aossk, REERBORR, 5 T#T L
P & B RO A, A B R 0 A R
L) IO B I £F 4 B . AR WERGSF 2 Fp A
Yy oAb A Sl XA R TR AR SRR
SN T AR R L8,
22 FEEEFERE~Y

FUAG, 56T A a1 = M i i o8 3 22 58
T R R BRI TR el e Rt fk . %6 2 4
2T AR I B R R KT,
ZE R 2R R WA, 2R Tl
THRRHTTE R . Bilin, 1 2F A% BLO6
DLURERE LT RT 7 140.2 /L &8 2 28, i
1K 3.3x10° Dl 2 A A 7 B 3R
P H SRR A A R AE S, BT R
IBRIEA R ZRE . 2RSS 7012D3NS [ R3E
R 7= O O 0 A b R = KT, ik
194.3 /L3, 7= M0 2 () T 1 Bl 7= B (0 R
JOAEAE, (HEB A 28 AR R 0 20 fif BE v ] AR
BB KU J 4 538 1] ;e AR S50 2 AR
liamocin Wi Mg, X LL M A5 HAT A [ 14 4 ) 2 1
PESL BAh, MRS RE A B DR, WA
W AR T DH177 Bk AT 72 93.9 g/L (& SR,
XU R, AR Tl R R T B
EPNSHI
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Table 2 The reported metabolites of Aureobasidium spp.
FEY) (L IEHI IR RBEREE  KEEE R EHORIE %O
Main product Strain Substrate carbon Fermentation Fermentation Yield Strainsource References
source temperature  time (h) (g/L)
(°C)
SR e 2 Hh 2R R JEHE Sucrose 28+2 120 140.2 950t [69]
Pullulan A. pullulans BLO6 Fallen leaves
2R AR Wi KA De-oiled 30 168 54.8 MYt R [70]
A. pullulans MTCC 6994  rice bran Plant leaves
HEES Ty i IR SEVER KR 28 120 546 N/A [71]
A. pullulans 201253 Potato starch
hydrolysate
2R HEA 28 N/A 33.6 MM Olive  [72]
A. pullulans AZ-6 Sugarcane molasses
RPRR 2R AR Wi Glucose 25 156 1943 #H%) Plant  [73]
Poly(malic acid) 4. pullulans 7012D3N5
7R A FIFWEY Malt 30 360 124.1 #¥ Plant  [74]
A. melanogenum GXZ-6  syrup
RS 5y AHBE Xylose 25 156 80.4 H# Plant  [75]
A. pullulans YJ 6-11
Bz 7 A R AT R 2K Glucose N/A N/A N/A VL [16]
Melanin A. melanogenum XJ5-1 Desert soil
2R R THEHE Sucrose 27 156 16.3 #24E Cherry [76]
A. pullulans 53LC7 blossoms
Liamocin 7RO R Hi%IHE Glucose 28 156 43.0 LR [77]
A. melanogenum M39 Mangrove
RSy JHEHE Sucrose 28 168 8.6 WM Leaf  [78]
A. pullulans NRRL 62042
7R R R A Xylose 28 N/A 7.8 FHY Plant  [79]
A. melanogenum SK25
Hh R £ J0lE Polyols 28 168 <4.0 N/A [80]
A. pullulans NRRL 50380
& R A. pullulans var. %% Glucose 28 168 93.9 HuFAEM  [81]
Fumaric acid aubasidani DH177 Leaves of
e-PYC Weigela
florida

N/A: JEARCAE R
N/A: Not applicable.

2.3 HARERE = LI

WA R R RIS A BRI
W H s E, RS RFENEYETE. B
U, TEJEE SR R PR Y M 2R A R T 22 AR )
Hh T TR I BE 2 W BT pestalotiopamide E

FURH R B 3T 2 2 pestalotiopin B, L K M| WA it
Y. SR AZAVEYS . A AR
12 7= ) v o3 B A 30 AR 2 IR B85 3R (griseofulvin)
AR YT It R IR LT, 7 S 2R A
B S2 W & M A Pk & ) (volatile organic
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compounds, VOCs)H 5 HI Y 2-8 S . 2- B
A TR T 53 X6 TR B9 B LA A a4 FH
M7= A R R AR LUOS Ay B T Cyo FI
Cio NRITT 8-PITR LA K AR IR R, sbal, s
R I ] 7= A AR BT 22 A T ax s
R FE T EREEE YR, B
Yo 7T 50, S AR B AE Py i A
A=WiG T Boh At T R AT

3 JEAEE FUR U R B T

3.1 EESKEMEWEMEIRARN
AR
3.1.1 REMMEMERR

ot A 2 DR LR R ) BRI PR T A Bl
BAEE ), (Y& RSS2 1z 560,
Bt L PR 2H 7 ORI gk 2D, AR 1 IS 2
TFRBAG T WERE, ENINZ AR RINE
X AN [ R Y A B AT T IR ARSI oy, 48
AT HIEF AR HE S E R, PR T
— FRN GBI A DGR B, R 2R
PR TR AL TR S . BN, Wang S5 X}
2R A R I SR 2 A0, BT S T
(10 5 S 005 7 Cmrdl 1R R 45 8 (polyketide
synthase, PKS)55 T I JCHEFE A, I3 4o i B A
PEFIRTERY, HE— P EY] T Cmrl FERARA I
TSGR E T

LU 108 256 A5 R IV 48 e 3 AR T (] i
HER . BEFEEA0 L W Ty, ds
%5 2% W R 75 7% i (hygromycin phosphotranferase,
HPT)J [A 4 ) B 5 28 MY 2P A A% HNG.2 1Y -1
RN - AL B N SidA B9 FF LB EAE S, M
MG SR T sE ™, s, ST HHEL
(2B RSB T I0L 28 PKS JE A 1 b FobiE i
AR AFEEN GieP Eg AP sRin, R E 4
TARFAAERCRM . TAFRE RSN, HEEds
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ICXELAEBR, X BRI T 2 — DR e,
I, BEFEEATTIA T H AR A ) i) R PR 4 AR
FOARTF AT Tk i, RS B L A
HheE FH BUAR 58 4R FT 5 (Agrobacterium tumefaciens)
I FHACE:, B INE DNA S30% & A 2E 5 il
B, HHTHWERERNAREECT, AT
LBRpTtEbric, BEFEENTEME T—Ff Cre/loxP
HAH RS, BINZITELE 2 WAL R e A S
WA PRI R, (HAaTE kKA F
F loxP fi7 P, Fifi %5 CRISPR/Cas9 # 4t i) 5
A, BRI G B CRAR B) T BE RTE
HSH T IhRCH SR ik . Zhang S5 F IR
1 5'- ¥ B B2 & A B (uridine monophosphate
synthetase, UMPS)EEKI1E Ry J ik 48 bric, &
T HH 2F J5 MR (1) CRISPR/Cas9 5 [K 4 48 7 1%
R T RIRACE . A, DK Cas9-RNA
HEY R AR, BT 2 &
SR Gk, IR BR B M A 1 B A sk )
T G B 20 A R P R M, W AR A
B LR — 20 N B T RS A
312 RFIEBHIERRENA

S A g 1 A AR I 4 SR AR TP B
P AT 30 g 45 A e . DA U8R v 280
RS A R AR L A 1) PR 2 )
FELEZ M s ARG, BRE Iz BRI
IR ER i 2 AV =R S 3/ B PR K S
PTG FRIBANTE M, AT LASE— 2D 5 5 A i ) Bk
PEAR RS N, i i i 2 8 A a AR A
AR T B AN I i T AT AR o S, P DL
P AR FHRCR AR B = AL B2

T i 388 - RN A0 R R 4% 07 T, A
AR IE AR v ) S B e % M DA R BE T 5 AR i i
&, DAL o W IS %) S S il A0 )
TR A A OGS R X 2 0 2L 20 A R
AP Hodh, UDP-%8 45 b AL i B TL B



BE SF | BUEYAR, 2025, 65(4)

1703

O B PR UM, 527 3 PR MR IR I H - AR O A
(cyclic adenosine monophosphate-protein kinase A,
cAMP-PKA) 5 3 % H i S 300 1 Msn2 (1)
PAEECT, A, REBR IR SRR A I (polymalate
synthase, PMAs) % [ Fl PKS 5 A % 354 =2
W B R T R R AE ), R R R
BT T, G R 2 A . R AR A
it R0 2R T 1 S A B B, AT DK ke
S RSP IR R ORI AR R e RSP 2R
PRI A%, PP i nlik 1943 g/L, HIIUS Y
SRR AL T ik 99.7% 7, [FR, A TCA
PEF(reductive tricarboxylic acid cycle, rTCA)H %
K5 CO, 25 ml I 35 S R 2 i A5
SURIIPALTE -5 B 3N A <V S i P
NIE AT KBRS, 3 B TR A AT RO T
AR fTCA Sl P A AGhE i, JF4ERRIRY)
PRI IR S SRR A5 1 e O B R e M, A
Tk A=, SR RAE B Y) 2e 5 T i
an AU AM UL AN 2l Ak, PRI ) 58 A28 TR )
108 B RIS A5 T 0 AT DL SRR A R, DA
P e b T FNAL A 1

e SR R P AE A 2 ) A AR vt i 2 G
SR o RO 1 B2 20 515 8] e 7R 1 i) 337
B 48 %% 5% A - (calcineurin-responsive zinc finger
transcription factor, CRZ1), HNEHEXMEAR S
Yy (target of rapamycin complex 1, Torcl), BElRIZ
M % 2 £ B B %% B2 I (phosphopantetheinyl
transferases, PPTase) il GATA # #% 5% [ ¥ Gatl
5 2 F PR TIORGOS I Cat8
i ALIE T SRR iR A, R E L R
JEC b 3RS SRR Ay e O A R S A (cell
wall integrity, CWI) {5 538 i H i % 5 30 R+
Cmrl o455 PE4E A PKST, MR AR
A IRU), RN, PKS i83ZF] PPTase AL
FEYE, H PPTase it FE K Npgl 1 Pksl 5% %)

SRR R R 5 A B B RITO . GATA ALFE SEH T
NsdD 7 [n] BB AR Gk, HIE m R
R 2 2R A A U, XA R
WY, e Rl A, AT DO R
YIE R, DN 5853 AR IR B L AT ) o
3.2 REESRKE~MEANEESRTT
SUHAIR A
321 SR FEIEAEEERFRINA
B 22 WA RO 55 5 o T A RHME R
R, TESE T 2RO B3 B
T EA RIS, B G2 20 H K
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