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W E: AR L BT EERREAT Orpinomyces sp. YF3 /£ R R % -F T 49 /% BEAL
B, AR ARAREIZRE AL 10 mL AEah3z ik 5 5 m R E 8 R 2 2% & 49 ) 2 ¥ (glucose,
Glu). &4 (filter paper, Flp). #&&h4F 4% (avicel, Avi)& 8 g/L 4F A" — BB BATARIN R BE, A&
BER T 00 4T Y T MR B E M A L MR BT BR, ST A 45 3R 40 F 48 A Orpinomyces sp. YF3 #9 /= B L4 .
SREVREABFFTOLABARYTRT RS ELME., MATEER. BABRRRBERG T, &
LR 2 F A 5(P<0.05), MBER. THE. F T 2 FEIK(P<0.05). #—F o LAE
oF oI5 R Bl AR 5% 09 £ 5+ & 3% 3K A (differentially expressed genes, DEGs)ZE Glu 28+ 2% Fifl, AFE A
1K (gene ontology, GO)Z %65 % 27 DEGs 2 & ¥ ERFAEEG . H 47, F] HBEFHAKINEY
F oo mRA LR R XBEE M, RAAEAKAE AT AL FH (Kyoto Encyclopedia of Genes and
Genomes, KEGG)ili 34547 g & 3 69 4F 4 5 iR B AR X 09 £ 718 3% = 2 R e e Kastie 2. b
RABTEfRIR R, vA B REA, vAE 48 A 50R 49 69 Orpinomyces sp. YF3 o1 38 i ¢f 4 & 4R B 7&
M, RE TR, it s A S AR AR K B 69 KA B KR HHE R R AR S 2T R G TR R AL ), 4R
BB AR 2, XA Orpinomyces sp. YF3 & 52 FR A 7= o 64 i B 3248 T 3230 Jhmd
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Enzyme production mechanism of anaerobic fungus
Orpinomyces sp. YF3 in yak rumen induced by different
carbon source

DU Xue’er, ZHOU Linlin, ZHANG Fan, LI Yong, ZHAO Congcong, WANG Lamei,
YAO Junhu, CAO Yangchun*

College of Animal Science and Technology, Northwest A&F University, Yangling 712100, Shaanxi, China

Abstract: In order to investigate the enzyme production mechanism of yak rumen-derived
anaerobic fungus Orpinomyces sp. YF3 under the induction of different carbon sources, anaerobic
culture tubes were used for in vitro fermentation. 8 g/L of glucose (Glu), filter paper (Flp) and
avicel (Avi) were respectively added to 10 mL of basic culture medium as the sole carbon source.
The activity of fiber-degrading enzyme and the concentration of volatile fatty acid in the
fermentation liquid were detected, and the enzyme producing mechanism of Orpinomyces sp.
YF3 was explored by transcriptomics. It was found that, in glucose-induced fermentation
solution, the activities of carboxymethyl cellulase, microcrystalline cellulase, filter paper enzyme,
xylanase and the proportion of acetate were significantly increased (P<0.05), the proportion of
propionate, butyrate, isobutyrate were significantly decreased (P<0.05). The results of
transcriptome analysis showed that there were 5 949 differentially expressed genes (DEGs)
between the Glu group and the Flp group, 10 970 DEGs between the Glu group and the Avi group,
and 6 057 DEGs between the Flp group and the Avi group. It was found that the DEGs associated
with fiber degrading enzymes were significantly up-regulated in the Glu group. Gene ontology
(GO) function enrichment analysis identified that DEGs were mainly associated with the xylan
catabolic process, hemicellulose metabolic process, -glucan metabolic process, cellulase activity,
endo-1,4-B-xylanase activity, cell wall polysaccharide metabolic process, carbohydrate catabolic
process, glucan catabolic process and carbohydrate metabolic process. Moreover, the
differentially expressed pathways associated with fiber degrading enzymes enriched by Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway analysis were mainly starch and sucrose
metabolic pathways and other glycan degradation pathways. In conclusion, Orpinomyces sp. YF3
with glucose as carbon source substrate significantly increased the activity of cellulose degrading
enzyme and the proportion of acetate, decreased the proportion of propionate, butyrate and
isobutyrate. Furthermore, the degradation ability and energy utilization efficiency of fungus in the
presence of glucose were improved by means of regulating the expression of cellulose degrading
enzyme gene and participating in starch and sucrose metabolism pathway, and other glycan
degradation pathways, which provides a theoretical basis for the application of Orpinomyces sp.
YF3 in practical production and facilitates the application of Orpinomyces sp. YF3 in the future.
Keywords: yak; rumen anaerobic fungi; fiber-degrading enzyme; volatile fatty acids;
transcriptomics
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R4 8 e KRB, FE 5
MU . . BEMEA Y, ETRE s
fr 2RI 24 REY), MEF . Aok
Y5, Ty HUASRBERE R . AL, BATE
AE A AR 0T & RO AR ) 241 4EAE 0 B IR R R
HEAE R PR fR (volatile fatty acids, VFAs), &
HAth/NrFPBT, aned FERR A e AR 22 SR N IR
W, dEmEA R B A AR g B
G R, RSN I B IR AR B TR X e LA
WY i — 20 A I K sl A e e ) B e HLA
PR, P th T AR, B A
TG B S5 RV Jo AP e %) 2R £ (o R A HE A iR i B
ik AR RE T, 98 E N B DR A L T At
SR P TR A B LA 5 1) A ) A4 L R O
RESIOTY, DR AR AR IR T e DR AR TR A O B
FA BT AR AT Z—

9o 1 IR AR L TR VR R 2T 4 B T Y B TR
%, R EBUEY B 5%-20%", AEFIH
R B BRE 2R E XH AE ) AH 2 25 R A LA
O3 fE, IR RS UMK AR A W 1 [ (carbohydrate
active enzymes, CAZymes), UNZF4ERMF. F4F
YEZWE . A AN A, o BEAR B i 7E
KGR T Re AL AR IS, XA 4y BE A7
Wi, o LR AR B B A fE 4Rt ae
ETONES R ch 1133 AL SR 0 S e b N
A CE T R B W o B e B TR AN K TR B
FUS N 25 AR B W RE A AR v R AR
A, oy e Ak 0 DA LT ] R e R
im0 ES Bh 3 B g A B9 I ARDE G T BT
RFW AT E LIRS FHE R T RE B
PRSI K el A 5 R e TR S R Je R T
o B R e i T RS [ RS 4 %o PR 4R L
TR 75 SR S BB L] H R ANTE T

ASHIEGEF  he 5 52 2% BE AN () 1) G 40 %) S B
T BRI AR A9 B R4 HL A Orpinomyces
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sp. YF3 UEATURAN R, Aor s 1 PNk 1 Hig
IR i, FEh A a2+ 9% Orpinomyces sp.
YF3 (RSN E BERA R = BEALE], IR A5
A-95  DRAA ELA D RE AR I ARG MBS IR AR
BT B e Rt MRSt —S Ik
I R AR BT 7 A B 2T e A e 4

1 57

1.1 KIE Rt

A5 i PSS A1 RS 2 1 A B IR
YA R4 LA Orpinomyces sp. YF3 (GenBank
kS MWS801447),

SERfESREL, MR 1.0 gL, B 10 gL,
JIREHW 1.0 mL/L, FREREEN 7.0 /L, LY
RAPRERERER 1.7 g/L, JCHNNRE 5% 170.0 mL/L,
LV W1 82.5 mL/L, ERIAWEII16.5 mL/L,

VAT (g/L): NaCl 6.0, (NH4),SO, 3.0,
KH,PO, 3.0, CaCl,2H,0 0.4, MgSO4 7H,0
0.6, ZEBKELZ 1000 mL,

ERSTRIL: 4 g KoHPO, ZEIRVKEZY 2 1000 mL.
1.2 RWAE

P4 AR L Orpinomyces sp. YE3 B T 97
N7 0.08 g FZNE . UEAC. TARETFAEZR A 10 mL
SerbRE AL, IE 3 ANEEE, BRRAAEE 4-5
52, 39 °CH53% 6 d J5 REE
1.3 EIRFRFNGE

(1) BT 000

K 3,5- 3K R (dinitrosalicylic acid,
DNS) bt .7 F) FH 2 D el AR (BioTek  Synergy
HT)R A R . L TEMR S . U8 406 5 M
B H LA 2l R NG S AT 4k K . B IR R R
7%, 1000 r/min. 4 °CE§.L> 10 min, I ED
FH T J5 S0 i B

ST 2 R AN P AT 2 R TS A . FRRE G
AW ERR . 10 /L JIRYI(LF 4 IR 705
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HFR W ILLFYE R . R AT A R IR AL R e
A KB F BTN . 50 mmol/L PBS F
KA 39 °CTHHN 15 min, 1.5 mL 25,04 FPRIK
A 75 uL KL . 75 L PBS F150 pL 4, K
AIK R 39 °CCRUNV (LT 4EE B 30 min, A4
HEZEEEN 15 min)/F A 300 L 281k 0 i
DNS, & 5 min f5, RHEEHREEI 200 pL
FERIR AT T 96 LBt AR, I Z DI RERFARAYL
£ 540 nm R RTINS RE o AR 5 B ) EA
(R AR b it TSR0

Tk TR G V35 P 000 2 < O R 3 A BT
W . 2 mmol/L p-filFEARZAEFN 50 mmol/L PBS F
39 °CHi# 15 min, 1.5 mL BEOERIIA 50 uL
FIBERR . 100 uL PBS Al 50 pL R#(p-filFHIR L
gy, FEEFMH 39 °Cl) 30 min J5§, 415nm T
R GRS, MR p-AE AR AR IR RS

I A T P A - R VR T T - S R i %
IR 39 °CHIA 15 min, BTY] 1 emx3 cm BB E
1 SUEAC, HBRVNEIIA 5 mL BL.OEHN, Kk
A 175 mL B R - B PR A1 22 vl (pH 4.8) il
0.25 mL MHEHRIRST, B.O0EET 50 “CKIEH
1 h, LA 1 mL DNS &7, Zk 10 min JF2H1,
FHBARUAE 540 nm RGO GRS, ARG 2
PRI RGN RS E A T

(2) R MG WITR(VEA)I &

FEAL AL . SRR IR EL 4 °CRITR R
%, 13 500 t/min, 4 °CE.L> 10 min 438 K
B FEIARFRAR, T 4 mL BRI INA 400 uL
TRBETR A 2 mL WV G W, EUEIRST, 4 °CH
¥ 3-4h, 13500 ¢/min. 4°CZ.0> 15min, T 1.5mL
B RIOMA 200 pL G AT 1 mL FIEW,
iR AT, 4 °CHE 0.5-1 h, BHR SIS
JEME(0.45 um HHLR)EBBISHIM, 4 CHRAF
fill o SR AU 35U (Agilent 7820A GO)MIE
IR VFA, (o325 SP-2560 BN @ikt it
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i A &k M B F K I 2% (flame ion  detector,
FID), 4075753 M Zhao 2l SCEE
1.4 FHREZFNF
1.4.1 2 RNA RERMF

A RNA FEEUS Y 26 5 AR I RH A R
A SE

BUE A, WA SIS IS 5 R AT
A 1 mL HiY8 Trizol f9 1.5 mL B.045, Rl
HFp 2@, =IACE 5 min, 13 000 r/min,
4 °CE.Ly 5 min, W EZWIAZEY — .08
B, A 200 pL Sf5, PRGIRSE R IR BUE
5 min, 13 000 r/min. 4 °CE.0> 15 min, WZHEL
FJZKAH@E00 uL)ZE 5 —E0E T, AR
HAR S NEE, ZERACE 10 min, 13 000 r/min.
4 °CELC 10 min, 37 B3, A 1 mL Hi2 19 75%
M, HUTTEETE, 12 000 r/min, 4 °CES.L
5 min, 7 i, EROEROER, HTEEE
EEHMRR, A 10 pL HSkWRRR, =il
T 3-5 min, AIA 20-50 pL KEK 0.1%
DEPC /K¥%f#, —80 °Cfff
1.4.2 %= 73K iAE [# (differentially expressed
genes, DEGs)RY 7747

FIF fastx_toolkit 0.0.14 X} LA E R E T i
PEAGAS 20 B, I Trinity 30085 i 4%
Pa AT k2l %, F)H] TransRate A1 CD-HIT %4
PEFTOTE . AR E X RIEFATALTCRIF S . F
A BUSCO # /434 unigene 5%, transcript FZH2&5¢
bk, WP REN S TP H O R MEAR IR clean
reads, JTARAEAAY mapping 45 RAE MG S5 HEAS
FER R A E RS . R GO Fi KEGG %%
Pt PEXH R B G T RETE RS A DESeq2 %k
X B AT ST b, FETFARIEA ) P-value
RIGHY P-ajust (HAE M ERIAZSH: P-ajust<0.05
&|log,FC]>2
1.4.3 DEGs BWINgEEE D

FIHT GO 1 KEGG %448 2%t DEGs #£4 718
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P T
1.5 B\ o

FIFH Excel 2019 Xf#i4l /4B, R
IBM SPSS Statistics 26.0 Z5 304X ¥R 1 L2 4k
T N € T e S R A ] 53
ARG E, & VFA, 2R, NIR. T
MR, S TR . KRR S GIR & AT B A 3R
ANOVA 737, i Duncan £ Ho 846 56 2H ]
5, P<0.05 UEREREBE, P>0.05 REESF
ANEFE, 0.05<P<0.1 fLFEA L,

2 ZERE54

2.1 AERIERIXT Orpinomyces sp. YF3

B P A4 RPERRERIEMEAD VFA B9520
M2 1 AT, Glu 418 B SLLF 4 2 BT P i

FRT Avi 41(P<0.05), Glu 4IRS 4k K il

T 5825 KT Flp 4480 Avi 4(P<0.05), Flp 401y
T TR TG 1 4 25 R T HA 2 ZH.(P<0.05). Xf
VFA S i, g 2 s, & Glu 4
B R & & KT Flp ZHA1 Avi 4H(P<0.05),
Flp AN TR S ®EFHERT Glu 4
(P<0.05), H Avi ZHEGNERFIT RS & EE KT
Glu 41 (P<0.05). HAthHgHr7E %41 M\ o i 2% 5+
(P>0.1)
2.2 NEFEHIENREITE

DU 7 I X A A A A 1 D s T ) 540 1 7
FEAE R AN EL 5 5 o0 A S5 B VPAL R EAT
BT ¥, DT A5 B BT A Y BT 2L 4 (clean
data), W 3 Frn, BFEARR Q20 Fl Q30 EH
/D RT 97.39%F1 92.10%, H GC & Y
EAHEEP, RPNFEERTE, TiEfT)E
SRR

®1 FRBREYXREEE Orpinomyces sp. YF3 4 R IEMREGE £ RIF M
Table 1 Fiber-degrading enzyme activity of Orpinomyces sp. YF3 in the presence of different carbon source
Enzyme Carbon source SEM P-value

Glu Flp Avi
Xylanase 247.00 156.76 150.63 23.64 0.170
Carboxymethyl cellulase 145.20a 109.94ab 57.09b 14.36 0.029
Avicelase 255.84a 132.77b 134.16b 19.43 <0.001
Acetyl esterase 38.56b 47.10a 30.29¢ 2.14 <0.001

Different letters in the same row means significant difference between the treatments (P<0.05), same letter in the same row means

not significant difference between treatments (P>0.05).

%2 AEBBRISKREER Orpinomyces sp. YF3 1% % 14 5 B E& AU $2 0
Table 2 Total VFA and individual VFA molar proportions (%) of Orpinomyces sp. YF3 in the presence of

different carbon sources

Item Group SEM P-value
Glu Flp Avi

Total VFA 20.97 17.46 17.74 1.06 0.342
VFA proportion

Acetate 76.25a 71.10b 69.33b 1.14 0.014
Propionate 12.79b 15.75a 16.81a 0.62 0.004
Isobutyrate 0.58b 1.29a 0.70b 0.11 0.001
Butyrate 8.52b 9.69ab 10.74a 0.37 0.035
Isovalerate 0.93 1.10 1.11 0.05 0.208
Valerate 0.93 1.07 1.30 0.06 0.187

Different letters in the same row means significant difference between the treatments (P<0.05), same letter in the same row means

not significant difference between treatments (P>0.05).

&: 010-64807509
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*3 MFBEEFIES T

Table 3  Statistics for quality control of the sequencing data

Sample name Raw reads Clean reads Error rate (%) Q20 (%) Q30 (%) GC content (%)
Flp1 44 812 104 44 140 574 0.023 9 98.49 95.26 48.25
Flp2 44 191 754 43 752 600 0.023 6 98.58 95.52 54.07
Flp3 43 685 310 42 517 238 0.023 8 98.52 95.33 51.98
Flp4 44 208 422 43 026 906 0.023 7 98.56 95.44 49.97
Glul 45 061 694 44 893 488 0.026 2 97.69 92.87 41.61
Glu2 40 977 942 40 793 958 0.026 8 97.44 92.26 40.46
Glu3 48 993 206 48 817 818 0.0270 97.39 92.10 39.77
Glu4 46 252 758 45964 720 0.026 4 97.51 92.72 52.32
Avil 44 533 714 43 725 218 0.023 8 98.52 95.38 51.24
Avi2 45 575 554 43 485 900 0.023 9 98.47 95.23 53.63
Avi3 44365 510 43 780 340 0.023 7 98.60 95.47 50.42
Avi4 41948 832 41329 438 0.023 9 98.47 95.22 52.07
Avi5 44 147 166 43 534 122 0.023 8 98.53 95.36 51.11

Flp: Filter paper; Glu: Glucose; Avi: Avicel.

23 AREHRKRYAEREAER
Orpinomyces sp. YF3 I EF FRIAEH

XF 3 A4k B2 M TE B A B A 7 25 e SRk
G3#r, SEARINE] 15 844 4~ DEGs, MM HAR
K, Glu#l5 Flp H1F7E 5949 4> DEGs, Glu
Y5 Avi H477E 10 970 4~ DEGs, Flp 415 Avi
HA7FHE 6 057 1~ DEGs. HH Glu 415 Flp 4[]
4 975~ DEGs -4, 4974/ DEGs i, Glu
5 Avi HH4 1320 4 DEGs L, 9 650 4>
DEGs 1, Flp 415 Avi 4164 2 895 4~ DEGs
98, 3 16241~ DEGs Fi(Kl 1), FIHIRETE
FE X B 7K b & W 16 M 1§ (carbohydrate-active
enzyme, CAZymes)E K P HLEHAT 501, &
BALERS] 202 4~ DEGs, & ZAMiF K
ﬁﬁ%ﬁ%%(glycoside hydrolases, GHs). i 3
R il % R [H (glycosyl transferases, GTs) .
Z M 2L fR I L K] (polysaccharide lyases, PLs).,
i 7K Ak & W BR B J& ] (carbohydrate esterases,
CEs) #l % /K fb & ¥ 45 & # I 5k W
(carbohydrate-binding modules, CBMs), Horopl
K fife it W R % i 1) B PR R e & 22 ]

http://journals.im.ac.cn/cjben

X2 (R 4)o WEFYERE R B AH G/ DEGs #1758
Por 8T, WE 2 iR, &3 Glu 415 Flp 41M
Avi HZ [MAFTE R %225, H Glu) DEGs £ik
T THAN 2 4, EKUIPRKEFE Orpinomyces

sp. YF3 & 7 78 4 RE (I a2F 21 4k 2% [ Ak il A %
HER AR
Differential statistics

10 000 - m Up 9 650

9000 W Down

8 000}
G 7000-
@
E 6 000
g 50000 4974
'g 4000+
Z 3000

2000+

1320
1000l 273
0

Glu vs. Flp Glu vs. Avi Flp vs. Avi

1 Orpinomyces sp. YF3 % % 3 fiikiRE R RIA
EHRE G E

Figure 1 Statistical diagram of differentially
expressed genes in Orpinomyces sp. YF3 when
comparing different carbon source pairs.



HE)L % FEBEAS FESME RS Orpinomyces sp. Y3 BIFEHAH

# 4 Orpinomycessp. YF3 % B% 3 #ifxi[f CAZyme KikE R FRILEEHK
Table 4 The number of DEGs in the CAZyme family of Orpinomyces sp. YF3 when comparing different
carbon source pairs

Group Glycoside hydrolase = Gycosyl transferases Carbohydrate-  Carbohydrate esterases Polysaccharide lyase
binding modules

Gluvs Flp 32 42 19 7 1

Gluvs Avi 61 62 31 16 2

Flpvs Avi 20 25 6 3

Heatmap (Fibrolyti cenzyme)

[ |

TRINITY DN56623 c0 gl
TRINITY_DN60497 c0_gd
TRINITY_DN98950 c0_g2
TRINITY DNB86338 c0 gl
TRINITY DN95480 c0 gl
TRINITY DN67251 c0_g3
TRINITY DN103344 ¢0 gl
TRINITY DN42688 cl gl
TRINITY DN40213 ¢0 gl
TRINITY_DN3018 _c0 gl
TRINITY_DN35053 ¢1_g6
TRINITY _DN11682_c0_gd
TRINITY_DN17697 c0_g6
TRINITY_DN17697 c0_gl
TRINITY_DN17697 c0_g4
TRINITY _DN60497 c0 gl
TRINITY DN63802 ¢l gl
TRINITY_DN35440_c0 gl
- TRINITY _DN67251 c0_gl
TRINITY_DN33652 ¢l gl
TRINITY DN69348 c0 gl
TRINITY DN69348 c0 g4
TRINITY DN12849 ¢l g4
© TRINITY DN82292 ¢0 g3
TRINITY_DN333 c0 gl
TRINITY DN42688 ¢0 gl
TRINITY_DN35053 cl_g2
TRINITY DN35053 cl_g4
TRINITY DN25586 _c0 gl
TRINITY DN107138 c0 g3
TRINITY DN106894 c0 gl
TRINITY DN14169 c0 gl
TRINITY DN112300 c0 gl
TRINITY_DN62406_c0_gl
TRINITY DN60497 ¢0 g2
TRINITY _DN104356_c0 gl
TRINITY _DN50900 ¢0 gl

I

2 Orpinomycessp. YF3 & B 3 #ikifR 5 T4 I RERIE X B E R Ko

Figure 2  Cluster analysis of fiber-degrading enzyme related genes in Orpinomyces sp. YF3.
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2.4 DEGs HJ GO #1 KEGG ##h

FIH GO Lyl T B X 41 4k % it It A 56 1
DEGs #4143, K FE/A7ECd .
Mot . ANRAN X IR S5 A R AR T 1 L R
(F 5). XU EFNK DEGs #H17 GO BT,
KA DEGs FEAEHP7EAR RN il At
Fr. 4R FLERTIELE . R
fiff 1 1 A K AR A W oy f AT 4 R v (B
3A). Wb X G i 2T Ak R A %) A AR A%
PEFFT KEGG i, 255 R B SeIE R 5 424
T A9 AR AR I LA B JH A 3R 0% o i 7 2 AR 3
(& 3B). RiE 5 N ) SRR g 0
KA 56, Ja# 35 55 P 20 IR IR 1 4 A0 2% [

& Xylan catabolic process

Xylan metabolic process

Hemicellulose metabolic process

Cellulose metabolic process

Beta-glucan metabolic process
Extracellular region

Cellulose binding

Cellulase activity

Endo-1,4-beta-xylanase activity

Xylanase activity

Cell wall polysaccharide metabolic process
Polysaccharide catabolic process
Carbohydrate catabolic process

Hydrolase activity, hydrolyzing O-glycosyl compounds
Carbohydrate binding

Pattern binding

Polysaccharide binding

Glucan catabolic process

Carbohydrate metabolic process

Cellular polysaccharide catabolic process

Other glycan degradation

Koo XX 2 ML PE— M7 5 K P Flp 4181
Avi A, Glu 41 P g s Py U] 4 58 8 1 AR BT 2
TR i T P 6 DR IH (2 3 (36 6),

=5 GO DGR

Table 5 GO classification statistics

GO ID Type Description Percent
GO: Biological Metabolic 31/37
0008152 process process
GO: Biological Cellular 16/37
0009987 process process
GO: Cellular Extracellular 16/37
0005576 component region
GO: Molecular Binding 22/37
0005488 function
GO: Molecular Catalytic 28/37
0003824 function activity
. P-adjust
L 0.000 10
L -0.000 09
L 0.000 08
| -0.000 07
-0.000 06
i -0.000 05
B Gene number
- s 5
i ® 14
i o 22
i @ 3!
Y T S Y NS SO N B |(0
O Vo O O X
I T T TV
Rich factor P-adjust
6e-10
Se-10
4e-10
3e-10
2e-10
-le-10
-0

Starch and sucrose metabolism

Gene number
* 7
1 1 1 1 | 1 1

QF

| I I |
S HE OO D oS b o @3
NCROIOEIRO RS eI SH e B e B
S I FILITIT TS
Rich factor

B3 AHEMEMEEEEXA DEGs B GO (FT 20081 KEGG E& 71
Figure 3 Enrichment analysis of GO (top 20) and KEGG of DEGs related to fiber-degrading enzymes. GO
functional enrichment analysis (top 20) (A) and KEGG pathway enrichment analysis (B).

http://journals.im.ac.cn/cjben



HE Z/FEEEES FIEFESREER Orpinomyces sp. YF3 BIFEEGHLH 4935

®6 SHEMMEARHRE, RtRERRRENTLEERIBER SN

Table 6 Gene analysis of fiber-degrading enzymes involved in starch and sucrose metabolism and other

glycan degradation pathways

Gene ID Up/Down Description
Glu-Flp Glu-Avi Flp-Avi
TRINITY DN14169 c0 gl l l — Endoglucanase
TRINITY DN25586 c0 gl - l — Endoglucanase
TRINITY DN56623 c0 gl - ! — Endo-fB-1,4-xylanase activity
TRINITY DN60497 c0 gl l l Endoglucanase
TRINITY DN60497 c0 g2 1 1 Endoglucanase
TRINITY DN60497 c0_g4 — - ! Endoglucanase
TRINITY DN67251 c0 gl - l — Cellulase
TRINITY DN&86338 c0 gl l 1 — Endoglucanase
TRINITY _DN107138 c0 g3 ! 1 — Feruloyl esterase
TRINITY DN17697 c0 gl - l — Feruloyl esterase
TRINITY DN17697 c0 g4 - l — Feruloyl esterase
TRINITY_DN17697 c0_g6 — 1 — Feruloyl esterase
TRINITY DN333 c0 gl l 1 — Feruloyl esterase
TRINITY_ DN62406 c0 gl l 1 — Feruloyl esterase
TRINITY DN63802 cl gl - ! 1 Feruloyl esterase

: Significant down-regulation of gene expression. —: There is no significant difference in gene expression.
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W Tt (1) £F 2 28 e S DR R B i 1, e,
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HE IR R A it i T LI AN I 6 1 i) £F 4 % fi
ML Fe A, M LAIELC N Y & Y 2T 4k 5%
fiff ity i DR R 3K O TRAR AR 4E R, RIPIRA
ELJH Orpinomyces sp. YF3 76 [RIRRIE T fE 18 it
AR 2T A 2% Tl R R 1Y) 8 38 i R R T AT 4 R Tl Y
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AHIESE R DR AR R B R AR R A9 IR
A HL 14 Orpinomyces sp. YF3 1E&i%5kE . uE4CH!
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Orpinomyces sp. YF3 i) K& E 1 o LA
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