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Abstract: Objective: This study aimed to explore high-efficiency aroma-producing functional strains from the stacked fer-
mented grains of Jiangxiang Baijiu, systematically analyze their biological characteristics, environmental tolerance, and
brewing functions, and further provide scientific data support for the development of Baijiu microbial strain resources and
the optimization of flavor quality. Methods: Strains were isolated from the stacked fermented grains of Jiangxiang Baijiu.
Strain identification was completed through morphological observation, physiological and biochemical experiments com-
bined with whole-genome sequencing. Gradient stress experiments were used to analyze the strain's tolerance ability. Gas
chromatography technology was applied to detect the content of flavor substances of the strain in sorghum juice medium
and simulated fermented grain fermentation system, respectively. Finally, Illumina NovaSeq sequencing technology was
used for whole-genome sequencing, and functional annotation was conducted to analyze core functional genes. Results: A
high-efficiency aroma-producing strain XJ-YDGO001-1 was isolated and identified as Geotrichum candidum. This strain
could produce floral, fruity, sweet, and acidic aromas, and tolerate 6% ethanol and 8% lactic acid. In the sorghum juice
medium fermentation system, strain XJ-YDGO0O01-1 significantly increased the accumulation of ester substances, raising the
ester content from the initial (5120.41£58.43) mg/L to (38186.97+158.89) mg/L. Further verification through simulated fer-
mented grain experiments showed that this strain could also effectively promote ester synthesis, increasing the ester content
in fermented grains from (60.41+3.86) mg/100 g to (188.65+15.54) mg/100 g. Whole-genome sequencing revealed that the
strain had a genome length of 22937131 bp, a GC content of 46.09%, and 6955 predicted protein-coding genes. The results
of genomic functional annotation indicated that the strain's genes were highly enriched in metabolism, genetic information
processing, and molecular catalytic functions. It also carried key genes such as glycoside hydrolase (GH15) and esterase
(CE10), which could participate in the flavor synthesis process of Jiangxiang Baijiu by decomposing substrates and cat-
alyzing precursor substances. Conclusion: Geotrichum candidum XJ-YDGOO01-1 has excellent aroma-producing ability and
environmental tolerance, and has potential application value in the flavor regulation of Jiangxiang Baijiu. This study pro-
vides a theoretical basis for the exploration and utilization of functional microorganisms in Baijiu production.
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Fig.1 Schematic diagram of sampling during stacked
fermentation
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H]; Q33226 % Qubit4.0 ZIGE Y . Micro21R % &5
KGR E DL PR G RBH (R ED A R
w13 WH-3 BUGANERIE G I PE TR
AHRRAF]; ETC811 B PCR Y TR AR 240 B2
XA IR T DY Y-11 BRI Jbatiis—13s
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PRIEE 3 45 ¢

1.2.2 BEMRECE PO SCLe DB 4B B HAT
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J&a, SIS et R TRV E Y.
1.2.3 EARIEASMELE R 15088 2 i PR AR EE R
T WL BAREEFREE [, T 28 C fHiRIEFE 2~5 d )5,
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FRFERFE bG48 h, WEL R A KRS . [RIBsT, 53591
BB AN 2517489 YPD iR R 3735 pH i 1~7,
NaCl Fiid 3500 1%~5.5% . ZERARFIECN 0.5%~
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Ja LA 2% MBS IR 280 T AR 541 YPD IR A 55
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KRR XI-YDGOO01-1 4lifb)is, #:FP 2= YPD M Aks
FEFE, THEPR 180 r/min. 28 °C 553% 24 h 5 3k15Fh
T, WGP 107 Bue g KA BRI B LA
10%(mL/100 g) . 15%(mL/100 g) . 20%(mL/100 g)
PR R T 100 g HERRUR Bl B T T v, AN
FERN R AW AE R X B, DA AR A 1, AR 6
Fr AN HE R R A FHERLEE, 85324545 12 DBy
BRI TRE IR, BB B THR AR T 4 oA 28 29,
30.31.32. 33,34, 35, 36.37. 38. 39 °C, &%NWB>
BEEAT 6 ho KRIFLS RIS, FREL 10 g W/, T 50 mL
53%voL V¥ IR HE 4 h 5, A 0.22 um AYJCEE 1 F
R g I, IS AR E S HEARST & W A i 45 X
R ST A TSI 530 O, A AN S5 1] 1.2.7
1.2.9 FWETEME(OAV)IT i ARy i Ak
J& (concentration, C) 5 [#{E (odor threshold, OT) i Lt
{EITFE AP T OAV, OAV>1 [ B XF 1 75 <,
JE A L DTHK, JZ Rk At HAHRA
ﬁj‘j:
Cx1000

OAV= oT

K C A FMEY R EMEE, mg/L; OT h
HBESAMMEYHIE, ng/L.
1.2.10 PR AR A FLHE M)y 4 NucleoBond®
HMW DNA G & X i g LR 20 DNA $2H¢, 8
i Qubit 4.0(Thermo, Q33226) M52 DNA ¥ & Fl i
B, EI 0.75% BEIEREEER LUK Pl DNA S84,
4= FE R4 DNA g% BEHL A B 46 8 734 200~400 bp
IR/ Jrise i Be g Rufe & L 3wl k. 3k
ZEFEAN PCR 8% (38 254420 : 98°C FIAEPE 1 min;
BEJE 54T 12 D3 HEEER, B RIS 98 °C 2B
10 s. 60 °C iRk 30 s, 72 °C #E{#1 30 s; JEIRLE R )5
F 72 °C &ALAH 5 min, BeJF 4 °C [HERT) . L
BRatifb )5, 5 Qubit 4 ZEGTT X SO R4 T BT B K
W, F3E L 2% BAEBEEE R P UK ITAS SO . BA%

M4 SC 2R e v I Y SRS AR W B R AT BR 4N ]
( Sangon Biotech) [) MGI DNBSEQ-T73F & I LU
300 bp My i K HE 4TI 7 o WY 58 S,
Fastp!"?! 38 iF 25 B 422 S AT L 32 B [t 4 e B 32k
ATEE0E, MM ARASIE TS 1B . i SPAdes?” 173k
[KIZH 2H %%, Hdi FH Gapfiller"! X} 81422 51 #4757 1E
9B LH 2R 5E 38 751 o
1.3 IR

L RE PRI R T GeneMark X 2H 2 4% S 647 3L
PRI A, 1) FH NCBI Blast B Bk B4 5L K 5K 1 7581 5
FERARIEEIRZE (GO)P2 | BEAZ A Wy [R5 1 5
P (KOG) P | st 3k PR 55 3 PRI 21 Bb 4 1 e 122
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il R MEGA7 B AR 3R G2 & 5 M5 BRAR
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Fig.2 Morphological features of the G. candidum strain
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Table 1 Sensory evaluation of strains
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Table 2 Experimental results of carbon source utilization by G.
candidum strain XJ-YDGO001-1
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X H PR XI-YDGOO1-1 i) 7453 2] 1) 26S rDNA
FL K 7 31 %% 5% NCBI 2085 JZE (https://www.ncbi.nlm.
nih.gov/) HATIFFIXTLL, IR MEGA 7.0 A4
MR RGE L TN, 5B 3 FiR, Bk XJ-
YDGO001-1 5 Geotrichum bryndzae(45¢"5 LC1717
22.1) B4 S 53R R 89%, 5 Geotrichum silvicola
CEE5'5 DQ377646.1) L5524 81%, 5 Geotrichum

candidum (% 55 MH130230.1) SZ 5535 99%, it
HH XJ-YDGO001-1 5 G. candidum W)2EZ: 5 R AL
SR B B, SRR SE R im B v o [, JEERE bR
REH, XJ-YDGO01-1 5 G. bryndzae. G. candidum
S5 SR, BEEH EAT T EERDT 3122 55/, 1R 3R
ZE R FRIT . MFRMITUESE, Geotrichum bryndzae 5
Galactomyces candidus “NIFISH44, T Galactomyces
candidus LW Geotrichum candidum PG PRI, —
HA A [A]—H At 1 s P N [R] BB T B (Galacto-
myces candidus A VEAFAM B, G. candidum 277G
PEAFA BT B P28 ZHU G i a5 SR ubsk b
#5(Geotrichum candidum )5 Galactomyces candidus .
Geotrichum silvicola. Geotrichum bryndzae VIl
], R, MRS R ge kT AR, Btk XJ-YDGO0O01-1
Y 5E N Geotrichum bryndzae 8% Geotrichum candi-

dum

XJ-YDGO01-1

DQ377646.1
MH130230.1
LC387261.1 Gala

JN974275.1 Geo:
MH130257.1 Geotrichum reessii

candidus

AY520390.1 Ge

AY520357.1 Geotri
AY520292.1 Geo

HEG663399.1
MIHS595026.1 Geotrichum klebahnii

0
96
DQ466527.1 um ghanense
MHI130253.1 Dipodascus albidus

K3 LT 268 rDNA JEN A FHHIE R bR XI-YDGOO1-1 HY)
W aski)
Fig.3 Phylogenetic tree of the fungus strain XJ-YDGO001-1
of G. candidum based on 26S rDNA

ifif 52 ARG 45 AR B, N3 3 R, HHLER XJ-
YDGO01-1 BEFE 25~40 °C & E 4K 7 pH=1.5~
7.0 A FREAE K, BefE pH N 5.0~7.0; IZ B PRTEAR
FRATECH 5% B9 YPD-NaCl 537 2 EIE A= K,
BETEARTS R 1.0% 1Y YPD- e isar kb i b A
K, BT EORT 1.0% B, BRI AR K323
i, If ELAETH 52 1%~8% mIFLIR, H 7EFLIR & &
H<7.0% F&AF AT Ah, IR A B

3 HHEREE XI-YDGOO01-1 i 32 P50 Hr
Table 3 Tolerance analysis of G. candidum XJ-YDGO001-1

METH TR 52 15U

; 25 28 31 34 37 40 43 46 49 52
YE (o

TREE(C) 4 4 4 . n W N N B N
- 15 2 25 3 35 4 5 7
P -+ o+ o+ o+ o+ o+ A+
NaCl(w/w) 1 15 2 25 3 35 4 45 5 55
+ 0+ o+ o+ o+ o+ o+ + -
(V) 05 1 15 2 25 3 35 4 45 5
+ 0+ - - = = = = = =
o s 1 2 3 4 5 6 7 8 9 10
FLER (v/v) oL L 4L e e . -
1 2 3 4 5 6 7 8 9 10
ZHE(IV) v 4w -




547 % % 16 1) st

P, A BRI A R B S | R S AR A T

- 245 -

LW 2V, BETEAARBUI R 6% B L5 i T ik
.
23 BMEXRYIR R LEEST

T8 A X A [ % 57 Sk e I S AU 4 B X L
Hr, Bk XI-YDGOO1-1 753 3R ik ih A KRBT,
TEA T HE P A A IR ) T e 00, T e 3Ry H s 3Rk

WA | P MRIE RS, eI TIZ PR S A 7E =
BT B S

PE—2E XA 5 AT 2R BH, ANk 4 Jros, B
Wymah, mERHE SR I 35 (P<0.05), L BEAE S
MEFSREGAH 1 s TR IR 1, F AR R A
OAV 4RI, LEEAE = 3T 4H H I OAV 433l

HANA . AERA MR, 22 2P et o

A 9.74(525G4H) 5 8.13 (X

4 ARIIREE R BT E KR O L

Table 4 Comparison of flavor compounds before and after fermentation on different culture media

HE ¢

4-»\/

H) , S ST i IRk

PN SRS (mg/L) 2 FR 3 (mg/L) R g/ LI B BRI 0AV
XFHRZ1 SR XifHEZH2 SEA2 XTHRZH1  SCHGeHl XFHRg12 st
L 9.76+0.77° 11.69+0.54° ND ND 1200.03 8.13 9.74 <1.00 <1.00
ST 1.36+0.69° 1.70£0.13° ND 1.48+0.05° 1312.56 1.04 130 <1.00 1.13
Vil ND 3.54+0.21 ND ND 2086.50 <1.00 1.68 <1.00 <1.00
eI ND ND ND 7.34+0.47 16.51 <1.00 <1.00 <1.00 444.58
s 410.59+9.67° 267.11£6.25¢ 265.73+10.49°  302.41+5.89" 44029.73 9.33 6.07 6.04 6.87
S (5F) 421.7149.73" 284.04+6.28° 265.73+10.49°  311.23+5.91°
PR 2T 6.64+1.24° ND 6.97+1.21° 1277.59+28.33" - - - - -
IR g ND ND ND 249.53+9.69 32551.60 <1.00 <1.00 <1.00 7.67
SR 2 TR 5.64+0.94¢ 18.60+0.77° 7.7241.38° 18.36+1.37° 6.89 818.58  2699.56 1120.46 2664.73
LIRS IR 0.62+0.51¢ 17.87+1.36° 0.73+0.05° 35.31£2.16" 93.93 6.60 190.25 7.77 375.92
IR 2T ND 13.02+0.95 ND 0.39+0.07° 26.78 <1.00 486.18 <1.00 14.56
CER TR 1.60+0.16° 16.31+1.13 1.10+0.13¢ 26.96+1.60" 55.33 28.92  294.78 19.88  487.26
FmR MR ND ND ND 338.64+13.44 128083.80 <1.00 <1.00 <1.00 2.64
BRER 2T 410.18+4.49°  9979.20+61.87°  301.97+14.44°  8277.26+28.64° 13153.17 31.18 758.69 22.96 629.30
CRR TR 31.97£1.69¢ 1046.17+16.41° 42.66+3.12° 906.14+18.26° 677.84 47.16 154339 6294  1336.81
¥R 5.78+1.02° 581.32+15.93° 5.30+0.73¢ 721.16+£16.75° 12.87 449.11  45168.61 411.81  56034.19
KRR 0.67+0.06° 2925.08+43.05 2.81+0.41° 4889.94+25.61° 406.83 1.65 7189.93 691  12019.62
FRRER 2 TG 0.92+0.06° 887.11+11.95° 4.76+0.85° 780.20+11.95° - - - - -
TR 2T 43.62+1.73¢ 196.05£11.01° 93.55+3.98° 433.26+17.59° - - - - -
WIHRR MR 4612.77+58.16° 27626.65+123.92° 1209.07+42.46° 20765.32+40.61" - - - - -
BRZe(14Fh)  5120.41+58.43° 43307.38+147.75° 1676.64+45.19° 38720.06+73.32°
T ND 0.03+0.01° ND 0.47+0.06° 50000.00 <1.00 <1.00 <1.00 <1.00
2- T ND 3.81+0.62° ND 92.23+5.82° 194313.01 <1.00 <1.00 <1.00 <1.00
S 6.21+1.24° 7.93£0.91° ND 7.20+0.28° 179190.83 <1.00 <1.00 <1.00 <1.00
JRE 4.61+0.42¢ 6.87+1.03° 6.25+0.48° 6.89+0.63" 37370.00 <1.00 <1.00 <1.00 <1.00
(Y- 1.15£0.45° 3.83+0.41° ND 8.47+1.25° 7747.72 <1.00 <1.00 <1.00 1.09
2,3-T 39.32+2.50¢ 213.74+14.96 173.39+12.48° 171.76+8.60° - - - - -
1,2-T5 i ND 13.91+1.32° 15.39+1.39" 11.81£1.30° - - - - -
H LB ND 17.75+1.48" 4.66+0.43° 8.07+0.29 2892273 <1.00 <1.00 <1.00 <1.00
s (8FH) 51.29+2.86¢ 267.87£15.14°  199.69£12.57°  306.90+10.56"
2 660.28+15.93¢  2180.72+60.79°  1188.54+32.29°  1392.64+36.00° 159690.60 4.13 13.66 7.44 8.72
R 12.76+0.81¢ 79.63+3.74° 24.09+1.66° 56.12+4.36 18137.76 <1.00 4.39 133 3.09
5T TR 18.17+2.51° 8.26+0.56¢ 13.47£1.76° 20.11+8.50° 1584.94 11.46 521 8.50 12.69
T 101.78+2.82¢ 44481+14.03°  1259.58+24.14°  1686.02+20.23" 964.64 10551  461.12  1305.75 1747.82
SR 67.49+2.96° 253.29+13.59°  897.93+11.67°  1073.50+12.22° 1045.47 64.55 24227 85888  1026.81
i 3.49+0.21¢ 9.71+1.27° 5.880.40° 14.70+1.13° 389.11 8.97 24.95 15.11 37.78
CiR 13.14£1.00° 23.47+1.18° 5.57+0.54¢ 12.00+0.87° 2517.16 5.22 9.32 2.21 4.77
B 1.44+0.12¢ 21.07+2.26 5.80:£0.54° 12.65+0.68" 13281.32 <1.00 1.59 <1.00 0.95
FIR 1.58+0.27¢ 12.99+0.97° 1.04+0.05¢ 4.77+0.34° 2701.23 <1.00 4.81 <1.00 1.77
2 (9FH) 931.42+16.69°  3301.82+64.03°  3601.59+42.05"  4579.41+44.14°
2- S ND 61.45+4.19° ND 50.73+0.76° 70000.00 <1.00 <1.00 <1.00 <1.00
3-3E-2-THI  11.88+0.62¢ 66.63+2.79° 42 47+1.70° 44.84+1.31° 259.00 4587 25726 16398  173.13
FiZE (2F) 11.88+0.62¢ 128.08+5.03" 42 47+1.70° 95.57+1.51°
T “ND"RIRARME 5“7 RN IO W BE; [RIATAH IR 08 P>0.05TC 1 35 26 57, N [F) R38R P<0.0525 57 1.5 2R51]
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Table 5 Comparison of flavor compounds following simulated fermentation of mash
with varying inoculation amounts (on a dry basis)

g CVHUTR SRMUTR  SORMRER SRt i FIGA SR AT HIOAV
WEE(2/100g) W (mg/100 g) WEE(mg/100g) HEE(mg/100g)  (pg/L)U™ 2y szussf1 Soibgl2 SCId3
B2 1.21+0.77 0.76+0.05° 1.95+0.45° 1.72£0.34% 13281.32 <1.00 <1.00 <1.00 <1.00
¥R 3.37+0.69 3.79+0.68° 3.96+0.76" 4.07+0.67* 2701.23 125 1.40 1.47 1.51
=7y 15.59+4.34 18.27+1.27* 15.74+1.34° 18.04+1.46° 2517.16 6.19 7.26 6.25 7.17
T 138.47+11.28 154.36+8.34° 172.82+10.43°  166.33+11.24% 964.64 143.55 160.02 179.15 172.43
SR 9.70+1.23 9.3120.79* 10.22+0.98" 9.07+1.27° 1045.47 9.28 8.91 9.78 8.68
R 4.07+0.87 6.99+0.65" 5.89+0.23° 8.08+0.58" 389.11 10.46 17.96 15.14 20.77
R 8.93+1.24 9.23+1.22° 10.98+0.75 10.81+1.35° 18137.76 <1.00 <1.00 <1.00 <1.00
TR 1.80+0.24 44.1343.54° 5.05+0.66" 6.12+0.47° 1584.94 1.14 27.84 3.19 3.86
ZM 137.04+12.23 167.61+6.45°¢ 267.55+7.43° 182.89+10.27° 159690.6 <1.00 1.05 1.68 1.15
225 (9F) 320.18+17.31 414.45£11.32°  494.16£12.98°  407.13+15.44° - - - - -
5T 3.37+0.53 2.60£0.27° 2.14+0.47° 3.7140.26° 28255.17 <1.00 <1.00 <1.00 <1.00
23-T W 254.56£14.53  226.58+16.72°  206.36+15.47°  210.57+14.74° - - - - -
1,2-N 558.8+17.73 556.34420.64°  518.38+21.46°  502.69+18.62° - - - _ _
BRI 11.61+0.52 10.65+0.79° 8.32+1.64° 10.25+2.01° 28922.73 <1.00 <1.00 <1.00 <1.00
L 0.56:0.04 0.76£0.06° 1.03+0.05" 1.90+0.13° T747.72 <1.00 <1.00 <1.00 <1.00
2-J 0.34+0.07 0.5+0.06° 0.75+0.09° 0.66+0.05® 194313.01 <1.00 <1.00 <1.00 <1.00
T 0.82:£0.41 0.7+0.05° 0.75+0.05° 0.410.04° 273335 <1.00 <1.00 <1.00 <1.00
SR 11.13+1.63 11.99+1.83° 12.39+1.35 14.59+1.29° 179190.83 <1.00 <1.00 <1.00 <1.00
jpai 6.81+1.48 7.67£2.73° 7.91£1.63 8.29+1.53" 37370 <1.00 <1.00 <1.00 <1.00
2k (9Fh) 848.00423.04  817.79£26.76"  758.03+£26.63°  753.07+£23.92° - - - - -
H R 12.01+1.84 3.85+0.52° 11.93+2.47° 13.37+1.64® - - - _ _
LR ND ND 2.92:+0.84 ND 32551.6 <1.00 <1.00 <1.00 <1.00
SR R 0.28+0.05 0.66+0.06° 1.48+0.46" 1.19+0.24° 6.89 40.64 95.79 214.80 172.71
LRSI 1.19+0.53 1.25+0.36° 1.85£0.25° 1.31£0.12° 93.93 12.67 1331 19.70 13.95
diTa 0.12+0.06 0.15+0.06° 0.80:£0.05° 0.34+0.06 26.78 448 5.60 29.87 12.70
CRR LB 0.080.02 0.31:£0.04° 0.67+0.02° 3.584+0.31° 55.33 1.45 5.60 12.11 64.70
PR L TR 0.99+0.35 2.08+0.46" 1.8320.64° 2.80+0.36° 13153.17 <1.00 <1.00 <1.00 <1.00




547 % % 16 1) WP, A EE R A AR RE | AT S R T - 247 -

&S
g VTR SRAVEE  SORODIRR  SRABRR B FIGA SR IRALFHIO0AY
W (g/100g)  HE(mg100g) W (mg/100g) WE(mg/100g)  (mg/L)™ ey 9zibgA1 SIb4l2 SCER43
2N Y ND ND 7.26+1.35 ND 128083.8 <1.00 <1.00 <1.00 <1.00
CLR TR 0.96+0.08 2.00+0.23° 1.17+0.04°¢ 1.73+0.75° 677.84 1.42 2.95 1.73 2.55
FIR TR 0.32+0.04 0.47+0.08° 0.95+0.02° 2.6140.35° 12.87 24.86 36.52 73.82 202.80
KR T 12.38+1.35 14.4242 64" 13.75+1.35 13.72+1.46" 406.83 30.43 35.44 33.80 33.72
FrARIR £ g 3.28+0.79 90.64+12.64° 101.59+14.68" 34.89+3.27° - - - - -
TR 2T 11.29+1.26 21.02+3.46" 18.14+2.59° 13.53+1.35° - - - - -
IR Z Mg 17.50+2.66 27.5245.63" 24.33+2.85" 20.29+3.26° - - - - -
EAS(14%1) 60.40+3.86 164.37+14.53"  188.67+15.54° 109.36+5.38° - - - - -
LI 16.93+3.75 20.09+2.66" 16.94+4.25¢ 26.13+3.57 1200.03 14.11 16.74 14.12 21.77
ST 1.45+0.59 1.67+0.37° 3.02+0.36" 0.43+0.06° 1312.56 1.10 127 2.30 0.33
S 3.26+0.24 4.23+1.63° 3.30+0.68" 1.16£0.24° 16.51 197.46 256.21 199.88 70.26
e 2.41+0.47 1.72£0.25° 4.54+0.89° 4.52+0.85° 44029.73 <1.00 <1.00 <1.00 <1.00
S5 (4F ) 24.05+3.83 27.71£3.15° 27.80+4.41° 32.2443.68 - - - - -
3-RHE-2-THN 36.6645.73 26.92+2.73° 18.44+2.52° 26.76+2.4° 259 141.54 103.94 71.20 103.32
PR (1F]) 36.66+5.73 26.92+2.73" 18.44+2.52° 26.76%2.46 - - - - -
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=, LI 5T OAV ¥5>1.00, 2SS < bR sIMk
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2.4.1 BER XJ-YDGOO1-1 Jik [5 21 Ty R 1 Be 45 51 43
Mr A Trimmomatic??! 44X} Illumina NovaSeq
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Fig.4 Circular map of the genome of strain XJ-YDGO001-1
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Fig.5 Phylogenetic tree of the Trichoderma bracteatum strain
XJ-YDGO01-1 based on the Bootstrap method
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Fig.7 Annotation classification of G. candidum strain XJ-
YDGO001-1 KOG
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Fig.8 Annotation classification of G. candidum strain XJ-
YDGO001-1 KEGG
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2.4.5 CAZy ¥ ¥a JE F B4y Br o 8 XJ-
YDGO001-1 ZEFEHEIE S CAZy BAHEIATXT LS5
B, G5 R R, KL ZH A 260 >R gm A 9 25 1
JREEFIEE T CAZy S5, G5RAUNKE 9 B, BHER:
F2 W (Glycosyl Transferases, GTs)#Z 113 . 5t
43.46%, 5 GT3. GT15. GT4. GT5. GT41. GT48,
GT35 45 ¥ /K (Glycoside Hydrolases, GHs )78
(5L 30%), 5% GH105, GH109. GH125, GH13,
GH15, GH16. GH17. GHI18. GH2. GH3. GHS5.
GHY. GH93; #¥# J5 g f# i ( Carbohydrate Esterases,
CEs) 31 4~ (5 H 11.92%) . 5 AL 86 I i ( Auxiliary
Activities, AAs)23 (5 L 8.85%) | ik /KIL & W4
& a5 (Carbohydrate-Binding Modules, CBMs) 14
A Oy b 5.38%) il 2 B 24 f# Iil§ ( Polysaccharide
Lyases, PLs) 1 1~ (5 kb 0.38%) o TENEH /K fif i,
WAL (GH1S S5 A 2 A4, e il 3L
(GH13 FiGFHH )3 4, L4 R (GHS Rk
K12 4.
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Fig.9 Classification of G. candidum strain XJ-YDGO001-1
CAZy annotation
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