PRI 2020,42(2) 1 228~233
Biotic Resources

DOI: 10. 14188/j. ajsh. 2020. 02. 010

WRIR i 1 21 2 22 Wkt A 12 1) 20 18 59 5

oA EERLE ML ERHLE AL A WL Ak AAE L Lek

(1. P2 BB, M T 467000
2. WM B, W M 467599)

WE Ak, B R e IR AR R AN (B0 B URUE M R S N BE A B T kL B U A AR W R R T R R B
T ARG & FE R R 5 0 4 2 RS o AR A R R MR AN T o 1 P R R B A 2 38 0B R 55 37 R X R )5 1 v A A W AT e
AR SR ORG (0 R T e 27 20 3R A [0 355 3% 55 4 8 0 07 8 TR 9, T8 5 16S rRINA I 3 X 2 41 3% A 4l TR HE AT 40 S L i
i 38 Ao ST G ke 3 — 25 43 BT A T AR T 2 FR O RE T o DARR IR T i v AL 3 20 Bk AR 4E R R AR AN 1 L 16S rRNA BE R )
25 W n ok A WA 8 (Enterobacter) 9 8% , AN I ¥ 1 J& (Acinetobacter) 7 8k , v 8 A0 [C 1 & (Klebsiella) 2 B , ¥ 2 BT 1 J&@
(Sphingobacterium) 1 ¥k F1 % Bk T4 )& (Sraphylococcus) 1 Mk o W 21 e (a0 50 25 2 WK, w75 17 G 8 W #k PDSCDXS 2B Al
8B, i & Wi AT 1 J& PDSCDXS _7C RIS #1  J& PDSCDXS _12C HA7 #2701 47 4 R WA AE 1 o B0 B R R IR J5 1 3 25 i 0
TE 1 ok LA £F 4 3R BR MR 0 n 4 T L O B OV AT 2 31 B A A0 D O D S AR AL T AR R R

KRR WRIR LT 4E R PR AN 5 16S rRNA

HESES: QY3331 SCHRBR IR : A SOG4 :2096-3491(2020) 02-0228-06

IU

il

Isolation and identification of cellulose-degrading bacteria in the posterior
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Abstract: In recent years, insect microbial species and genes with agricultural, energy and environmental values
have been developed, and insect intestinal microorganisms have demonstrated their great potential for application. Our
purpose is to isolate and identify cellulose-degrading bacteria from the posterior intestine of crickets. First, carboxymethyl
cellulose sodium liquid medium was used to enrich and cultivate microorganisms in the posterior intestine, then carboxy-
methyl cellulose sodium solid medium was used to separate and screen monophyletic colonies, and the cellulose degrada-
tion bacteria were identified by 16S rRNA sequencing. Finally, the ability of bacteria to degrade cellulose was further ana-
lyzed by congolese red staining. In our research, 20 cellulose-degrading bacteria were isolated from the posterior intestine
of crickets. The sequencing results of the 16S rRNA gene showed that 9 strains were from Enterobacter, 7 from Acineto-
bacter, 2 from Keleiboshi, 1 from Sphingobacterium and 1 from Staphyloccus. The results of the congo red stain test
showed that Keleiboshi has two PDSCDXS 2B and 8B strains, Schwannosin is PDSCDXS 7C, and Acetobacter is PD-
SCDXS _12C have high cellulose degradation ability. For the first time, we isolated and screened cellulose-degrading bac-

teria from the posterior intestine of crickets, which provided clues and scientific basis for the study of insect-derived cellu-

Wi 5391 : 2019-08-19 & H . 2019-11-13 % H . 2019-11-26
YEH A . 5kABH(1983-), 5 Ll YR B 58 05 1) S 3 2R s 5 349 . E-mail: kekely555@126. com
BEATH . Tl R L S 54T H (PXY-BSQD-2015006) ;i B 45 5 45 2 4 Bb 24 £ AR W98 8 505 H (16B180004) .

IR TR TR VR B A RIS I T 4k 3R AN IR 103 B M E T AR, 2020, 42(2) : 228-233.
Zhang K,Su Z P, Xu Y, et al. Tsolation and identification of cellulose-degrading bacteria in the posterior intestine [J]. Biotic Resourc-
es, 2020, 42(2): 228-233.




A W) R + 229 -

lose degradable bacteria.

Key words: posterior intestine; cellulose-degrading bacteria; 16S rRNA

0 51 &

B e AR SR e 2 AL D S iR AR o AT
RITEZWEIMERZ . BIUBEHEDESRER
fiid A I A ok B b B R T B S 2 R Y R
RESSH AV E YA D08 X B U ERRE R T
W PUES AT O Y A A A A T AR AR TR
Wt O EL, B R A Y REVE A AR LA —
FE 1 E YRR E PR SR B P A AR A RRAE . Y
I, B U S AR R oy B A B SR RL

W& S JE T 53 H (Orthoptera) , B& B BB Gr-
ylloidea) , i 2 J& ( Teleogryllus)™ , & 2= IR H |
25 Y B HURI SCAR B H 2 ROl 3 e, W] i e 3 T AT
bR B BRI E MU R, R AR
PR A W e R S PR B TR ATT SR % R R AL
B T B i A 1 R R Y Pl R0 W ) A0 TR R VR 4G
iy, e R R e 1 5 i v A A OB R A 2R YR S TR ER
FHA RO Al R SR R 2 B vk B A R e S
32 oy AR LT E R g . i 2R AR R
HU Rk A A AR MR Ul TN 43 B RN AT R A
PR AR RE I AN T o SR AE g A B M 1 R e
i T 2T 24 3R I ik 200 TR 14 3 5 RN S T T B ST A
AR LA E

A FE R 5 4R F0 03 B B R 19 T BO R IR 5
i 3Gt E AT B e 2T 4k R BE ) B9 Al R AT 1o T
YeE MR LG A0 . AWESE 1 R IR g 3 53
5 L R 21 2 3R I Ak 20 AL O AR 3R R YR AT 4 R I
T 2 AR PR R TR AR

1 #R5F*®
1.1 Hm=K%E

2016 4F 9 H , 761 B 44 7 T Ll 77 1 f 9 ) 50
Hiu 2 Bl 19 6 KT R 4R R e i | (]S 0L 2 B B
FBE A SRR R, — 80 CHRAF & .
1.2 #M&am

F—80 CUR A P BUE S M LAY 6 H ki 76
He ARG, 75 %0 RS B I R 3 AT R R
THEE, MK 1 mine SR, FHJC B 26 B0 ER /K o gk 3 38
fife ) W e IRCHC S B B N A5 o T T 1 G
P2 mL B4 (4 °C) i TG 1 A FEER 7K (0. 990 ik AT
W . — U T PR e

1.3 @i 4 B5 sk

H WIS G 1) R R S i NS I 2 mL Y A BER
K, A T R L 0.5 mL R TR W LA R
AR B 72 3 (CMC-Na AR 55 772 56 ) (5 B JL 27 4k
% 10 g/L,KH,PO,4 g/L,Na,HPO,4 g/1., MgSO,-
7H,0 0.2 g/L, CaCl, 0.001 g/L, FeSO, - 7H,0
0.004 g/L,BRE AN 2 g/L) it 7 B 4ER 57,37 C
Bi % 24~48 h, TR MR85 SR SEAR VMU B2 mL B
FEW N AH B CMC-Na {55 37 3 b 7 & £ 1 5%
24~48 ho #RJ5 MU 1 mL B AEAT 10 1% B0 BEH ¢
(43l 10',10°,10°,10%,10°,10°) , B 0. 2 mL A
[F) s o e 35 ) AT VR U AT ) R R 2 A R R 0
F(CMC-Na [FIR R 7256 (R R4 46 K 10 g/L,
KH,PO, 4 g/L,Na,HPO, 4 g/L, MgSO,-7H,0 0. 2
g/L,CaCl, 0.001 g/L, FeSO,-7H,0 0.004 g/L,
FEEE2 g/L, B3R 15 g/1), 37 CH; 3% 24~48 h,
e Ja R B VR AT R B L R
TR
1.4 mBFHETBERERDALET ARG
5

W 2l Ak 0 40 R & T AR Sk R T CMC-Na B
FFFAM b, 37 CH 95 48 he £ CMC-Na ¥ 37 3 °F
e W SR L R AT Y AR TR O B R
b EBREWE N mg/mL BNIRLIER , 1 h
Jei o A8 22 WAL W, A T mol/L B NaCl i , 30
min J5 &l 48 NaClUE W o BEIT, 7= A 27 4k Rl 19 B 7%
Jel B Ks 25 o B P R L A G (25 TR0, U o K B
FEZMDUEEERERD . UKkBEERS
W 7% HLAR Z e (D/d) 1 KN R 225 440, 4 1B 4 T
FEEFHE R T RE T, R LA B, SRR X T AR 1 7 £F
HE RO RE ) K, R Z BN
1.5 ¢4 &%mmE 16S rRNA A B # PCR
¥ 5 5

AW PCR Y14 L)L 40 B DNA Sy 8 4, 5% FH 40
% 5 Y 27F (5'- AGAGTTTGATCC TG
GCTCAG-3") 1 1492R(5"TACGGTTACCTTGT-
TACGACTT-3")., PCRM A F (30 pl):15.0 pL.
() 25 TaqPCRMix( KAR ,KT201-02),0. 2 pL (51 %
27F, 0.2 pL B9 51 ¥ 1492R, 2.0 pL B9 £ 42 DNA,
12.6 pL 4 ddH,0. PCR JZ R 45 F : 95 CHIAE P 5
min; 95 ‘CAF 1 40 5,55 ‘CiB & 40 s,72 ‘CHE{#H 2 min,
B 1T 35 MG 572 CHEAH 7 min, Z J5 4 CHRAF. 1%



+ 230 -

SR A5 R S £ A 2R I Ak A0 T 0 00 S M

TN B B IR L UK 43 M PCR 45 3 PCR 7™ 1 & #% Bl %
A A K R 5 e T
1.6 SF4R T o i st o 4

W5 B A5 40 T (1) 16S rRNA HE K 7 81, 7 NCBI %L
I JE v R AT BLAST FE Xt 43 #r , 28 8% A U 2 % )5 5
(£1). B&GMHHMEGA 6.0 % rb , %f ¢ 51 #E 47
) 5 b X, oF 57 81 22 R, oK H 4B 2 5 (neighbor-
joining, NI, & 4 W % 4 % & 15 & Bootstrap
1 000 YRGBy, #a ik ek 51 2T 4 % [ Al T 19 R G0 R
",

2 ZWHER
A S 0 — S 4y B B 20 Bk H A LT 4k K B i B

A, 7 FEENSE R D RENMESDIE:9
Pk W ¥ T8 J& (Enterobacter) , 7 ¥ A 3 AT % &
(Acinetobacter) ,2 ¥ 7 v A K H @ (Klebsiella) , 1
PR b B 2 AT B & (Sphingobacterium) | 1 ¥k R 1 2%
BK & & (Staphylococcus) o W 521 G 0 5 56 1) 45 2R
W7, £ 4 2 R R R ) A0 Y R B 2 AT R R Y
7C, v T AA K JE ) 2B A1 8B, LA K R Bh AT 1 JE )
12C,
2.1 ATt m A 16STRNA 5 7) B b 3t 45 #1
W A5 40 T (14 16S rRNA JF 51 5 NCBI# & )3
GIVECHE 2 A 08 e B 2R AT H T AR BORE L R B IR AT 43
Bro Ml Mega 6. 0 44 1 it #% gE AL 4 (181 1), AT L&
B, W R 12A.1C . 3C . 11C . 5A A1 10C, L K& 3B .78
HSA 5 7 AT T T 1 i Dt 3R 2R AE — i ; A Bk 8B A1 2B
5y w0 8 B R — R WAk 11A (2A
6A 3A 4A AC FI12A 5 A ZFF 1 & 19 nL 51 3R 2K 78

— B AR 7C 5 T E R OA 5 & AT B 1Y K 5
RABTE— B R 7C 55 4 Bk TE 8 1) i R
—
2.2 RBGHE T FHEXEMA G TBREA
9

W5 20 B B R 22 55 35 R0 ISR 2T et I I B R
FROK R EAR R A BRI B AR A5 HP A 16
PR 2 R G o 25 AR B S AT 4 R AN BA Y Yl (2 R
AR B G o FRATTRT 3 VO ke 48 TR 1 7K A P A R B VR
FEHEAT T A, 3 S TR BR A W] 1Y K il P AR K
/NFE (0. 9740.09) em %] (1. 354+0.29) em Z i), 7K
fift Pl EL A% RN TRV LA LU A 09 3 L O E 2. 01£0. 25
F3.1140. 2220 (F2),

3 3 it

EBhpiEEyMEE L BmBE R, T4k,
LA AR i 5 R BR LR 8 09 AR ) b 28 R B R A5
B TIF R, AT E RN AN, REE R —
P WLy 2x e e R R g RBTRE R B AN E
BUERWIZ . FI R AR WA E
LT Y R B S . PRI, A B ST o R P L £
Ak 2R BE PEVE S 35 R R 5 7 9 W vh 43 B 0T 40
RE RS 5 i 2T 2E 2R O AN T .

FRATT 53 5 B 1 2T 4 2% 6 ik B8 07 LU Ao 1Y) 2 e 7
1A & ( Klebsiella) A FT i J& (Acinetobacter)
S A BEFT B (Sphingobacterium) o« X = 2 0 B £
Yy 5 5 i T FR A RAF R R . BAR s E A R &
14— L6 B D1t B B A5 B L e AR AR SR Y
o M, SR T IZ T Y 3 b — L a5 B A fig it

F1 BRESFIESEZEMBAE 16STRNA FFI L £ R

Table 1 Comparison of 16SrRNA sequence alignment of post-intestinal cellulose-degrading bacteria
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Fig. 1 Phylogenetic tree constructed based on 16S rRNA gene sequence of cellulose-degrading bacteria in the intestine.
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Table 2 Degradability of cellulase-producing bacteria in the intestine after sputum (mean % standard error)

53 B R W% H A (d)/mm KB EH A2 (D) /mm D/d
PDSCDXS_8B 1.05+0.15 2.5940.47 2.46+0.79
PDSCDXS_7C 0.9740.09 1.95+0.54 2.01+0.25
PDSCDXS_12C 1.354-0.29 4.04+0.58 3.114+0.22
PDSCDXS_2B 1.024-0.23 2.14+0.27 2.124+0.23
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Note: The remaining 16 strains had smaller colonies and form

sured successfully.
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