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Isolation and Characterization of an Efficient
Cellulose-decomposing Strain YN1
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(College of Life Science, Nanjing Agricultural University, Key Laboratory of Microbiological Engineering of
Agricultural Environment, Ministry of Agriculture, Nanjing, Jiangsu 210095, China)

Abstract: To obtain cellulose-decomposing strains, and to use them for decomposition of rice straw and rice
hull. A cellulose-decomposing strain YN1 was isolated from cattle and sheep feces compost. Strain YN1 was
identified by morphologic and phylogenetic analysis. Moreover, we performed the liquid and solid fermenta-
tion of YNI, and the degrading test of cellulose. In addition, scan electron microscope was used to observe the
fixed propagation of YN1 on the cellulose and cellulose degradation. The morphologic and ITS gene sequence
analysis suggested that YN1 was Aspergillus sp.. Through liquid fermentation, endoglucanases, exogluca-
nases, beta-glucosidases and the total cellulase activities reached to maximum at the 3th day, and they were
95.7, 14.6, 20.5 and 26.6 U/mL respectively. Though solid fermentation, the 4 kinds of cellulase activities
reached to maximum at the 5th day, and they were 1192.2, 100.6, 136.9 and 210.7 U/g respectively. In the
degrading experiment, YN1 could degrade 41.87% of rice straw, 31.59% of rice hull in weight in 7 days re-
spectively. The remarkable phenomenon that YNI degrading crude cellulose could be observed by scan
electron microscope. YN1 showed value of practical applications in rice straw and rice hull decomposition.
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1.1 EHxEE

MR 21 3 7 450 K,HPO, 0.5 g, MgSO,-7H,0
0.25¢g, AW 2 g WHEE 1 g, HIEK 1.5 g, WIE
£1.0.2 g, H,0 1000 mL. VMK BRI &AMk
3 g, NHu,NO; 2 g, BEEEER 0.5 g, KHPO, 4 g,
MgS047H,0 0.3 g, CaCl,2H,0 0.3 g, m35-80 0.2 g,
R L 2T 4E K 4 (CMC-Na) 10 g, H,0 1000 mL,
pH 6.0, [EI{A & FERE SR F5#F 50 g, KH,PO, 0.05 g,
MgSO,-7H,0 0.025 g, (NH4),SO, 1 g, ZE @K
100 mL. #i##bEE3R3E: KH,PO, 1 g, FeCly-7H,0
0.01 g, MgS0,4-7H,0 0.3 g, CaCl,-2H,0 0.1 g,
pH 7.0-7.2, #& [RBifig #5 7% 5&: NaNO; 2 g, K,HPO,

1 g, KCI0.5g, MgSO,4 0.5 g, FeSO, 0.01 g, J A

30 g, B 20 g, H,O 1000 mL, pH H k.
1.2 AEEH

WA R T 25k 250 mL =3 100 mL 55553,
FAFTALESEUEAS N 8 mm Y YNI1 HBFERP, 30°C,
160 r/min FEH; 5 do A& 254 500 g #EK L 50 g
Rk, BHrEFIYNL, 30°C J55% 7 d.
1.3 EHRBSE

AR AS  SRFEMENE, WiV AR I AR T K )
A AL 8, T OCEK T, RAIFERE, WA
TFLAGERNIRLORE SR b, 30°C K, Mg
I L RE e B B iz BH K Ak 1% TR Ak B2 B 7™ &1 4k
R G TRAR o K 2 A 2R Y R R R R o B Al
FERDZ L CMC-Na Sy ME— Rl 5 (R AR A e 35 77 ik vh
ST, I E A% T PR B 4T 4 R TS AT A 0
14 EHRBIETE
141 E#HRESEE: 2% (PEIEEE) X YNI
PITEREAF LD,
1.4.2 fR5FF% ITS XA PCR IR ASE A
B9 PCR AR Z (50 uL)My: 10 x Buffer 5 pL,
MgCl, (25 mmol/L) 10 pL, dNTPs (10 mmol/L)
1 uL, 51%) ITS4 (2 pmol/L)FI5[4) ITS5 (2 umol/L)
% 2 uL, #ilt DNA 1 uL, Tag B (5 U/uL) 0.5 L,
7&K 28.5 uL. A DNA i CTAB #:42H(. PCR 2
FEAI R : 94°C 3 min; 94°C 45 s, 56°C 45 s, 72°C 75 s,
35 AMEFR; 72°C 10 min, il H5IF4N 1TS4:
5-TCCTCCGCTTATTGATATGC-3', ITS5: 5'-GGAAG
TAAAAGTCGTAACAAGG-3'H Invitrogen 23 7 & i, .
PCR =4 ¥ i Invitrogen /A wISERL. K E 15 31
() ITS 1457 5 51 5 NCBI B 122 Hh i AH G T R i) 1TS
TR SF Iy 50 3#E 47 Fe Xt 43 M, JF A1 MEGA3.1 |y
Neighbor-joining ¥4 & HEAL A4
1.5 HAHERMEMNERE

YNI FEHRZERE . R KRRES, S s.0)n
BRI, 0 BILL 1% (W/VRF L4 R . 1%
IEREFAER . 1%K 1 . 50 mg IBACHIRY), W
SELTHER N UING . AMUIMEG . B 1 B A 2 2 R Tl
TS R R R R ph IR R BRI, T 50°C R RB
30 min (WS ZF4EZRBEE SN 1 h), fin 3 mL #Y 3,5-
THIK R (DNS), Bk 5 min, EAMEEE T
540 nm PRI E OGRS . DA ph
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1.2,
1.7 YN1 WAHZRBIRENE
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SRR 1 g BEFF. FESE . UBAC. ARAE R AE—
T S P VR IR 2 T R 0k, B ARBFRIT YN, 30°C
160 r/min #5355 7 d, L BRI IEIT R AR B 4R 4 R
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1.8 YNI1 7EJE4K. FBIHAMBEREERE &SRS
R EBENER

B YN R0 2 A BE A0 FEFF ARG 5 148 (b
ZREME SR EL) P 30°C ., 160 r/min KRG 7 d, KEkE
i BY RGE MR/, I RS, RAERE T
BEILES YN FEUEAR ., FEFF RS FE b 5 e 45 Fh &7
YL R 5 IR S22 4k
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2.1 HAHRMEEERITGIE

WL AR e R W LR FRIEYI TR 65 MREF4ER
Bt T, 0T P 0 O B AR R A T AT A S W, &
PR Bk YNT BN YOG . SMUI . B-H T il S AT 4
REFE Y E THALR R, Hbdke YN AR Rik—4
WFERT 4 .

22 EHRBIETE
221 FEHESLETE: YN EERBERIRIE FA4
K, WiE-FHIF A RSPIRI L, B 22 504K
VKRR RAA, Ao E, S5 A RR R
AT RN RS, AR AR TR
JBT, E TOUREFR AN IR BOAR €0, RESTUE T AGE
2, mAEfrEE, BE DR, HAE 1).
2.2.2 RSFFSITS XA PCR TR RAFKELE
S L PCRY I IRIFRIPR YNT B ITS fR5F 7471,
3t 561 bp, GenBank % 5¢54 GU290041, 43T ILFF
S & B, HY5 GenBank $i4i 2 Hh (1 H A iy 55 [ A8 il
(Aspergillus  japonicus) K H A< fli & B 1 A8 Fp
(Aspergillus aculeatus) 1TS F&[H 55 HA 100%#[F]
JEPE. YNI IMRGLEEWILE 2. MIEEE¥ KR
SRB T, %% N B (Aspergillus sp.)o
2.3 YNNI E#kRR. BEIRE BSR4 E

R FNBAAR . [V R B TR 35 5% YN, B 24
h SRAEINE N DI . AU . BRI M A A R
4 FhREGTG, ARILE 3 RE 4, FEHFRSRT, YNI
(1) 4 FhehdE R B TE A2 L aH AN, 45— g
HHZE . WIRRE IR T, 4 FRERE S8 76565 3 Rk H ik
RAEL, VIR . SNUIEE . B-A T il S B 2T 4 2 BRI
9 95.7, 14.6. 20.5 1 26.6 U/mL., & [&455 55 504
T, 4 RIS RS 5 KRB KME, KKK 1192.2,
100.6, 136.9 A1 210.7 U/g. [AIA$H & 3 AIAI, WAk
FE AR LA, 25 BiE RN R YD >
MR > B-WETTEE > SN, DIREA R N
B, 7£5d W, NYIEGEEGSF-IIMEN 912.9 Ulg, b
VI~ 80.7 Ulg, B-HEH1HE 113.5 Ulg, BLF4E KN
159.1 U/g. LRI UL, BT 2 2l 0 05 M IR HoAth 3

B 1 YNI EHkEI RSN
Fig. 1 The microcosmic modality of YN1
A YN EE B T B ROIIE 25 ( < 200); B: YNI i F AR L N B BOIIE S ( x 2000).
Note: A: The microcosmic modality of YN1 in the scan electron microscope ( x 200); B: The microcosmic modality of spore of YN1 in the
scan electron microscope ( % 2000).
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87 | Aspergillus oryzae strain G16 (AM909647)
46| | Aspergillus flavus strain WM 03.223 (AJ853764)
100 I gspergillus sojae strain CICC 2128 (EF121333)
Aspergillus tamari strain CICC 2415 (EF121336)

Penicillium decumbens isolate 1321 (AM176726)
S4| T 9oL spergillus fumigatus strain WM 04.472 (AJ853744)
| ————————— Aspergillus homomorphus strain CBS 101889 (F1629334)
Aspergillus niger strain GX9-2B (FJ037755)
YNI1 (GU290041)
Aspergillus japonicus strain MUCL 13578 (AJ876880)
Aspergillus aculeatus isolate UOA/HCPF (FJ878653)

_{ Aspergillus versicolor strain WM 05.16 (FM178322)
Aspergillus ochraceus strain CECT 2093 (AM997160)
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100
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Fig. 2 The phylogenetic tree based on the ITS sequence of cellulose-decomposing strain YN1
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Fig. 3 The dynamic progress of 4 kinds of cellulose activities in liquid fermentation
A NUIEG; B: SNUIEE; C: B-METT I D: SLAF 4 K.

Note: A: Endoglucanase; B: Exoglucanase; C: B-glucosidase; D: Total cellulase.
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Fig. 4 The dynamic progress of 4 kinds of cellulose activities in solid fermentation

A YIRS B: SMUIEE; C: BB, D 2T 4R 2.

Note: A: Endoglucanase; B: Exoglucanase; C: B-glucosidase; D: Total cellulase.
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Fig. 5 Scan electron micrographs of filter paper, rice straw and rice hull degraded by YN1

e Ax JEAR( x 2000); B: FEFF( x 150); C: FE5E( x 800).

Note: A: Filter paper ( x 2000); B: Rice straw ( x 150); C: Rice hull ( x 800).
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