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Isolation and identification of chitin-degrading bacteria from the
hindgut of Macrotermes barneyi

SUN Xin-Xin LI Jing-Jing NING Na TAN Hui-Jun NI Jin-Feng"
(State Key Laboratory of Microbial Technology, Shandong University, Jinan, Shandong 250100, China)

Abstract: [Objective] This study aims to isolate and identify chitin-degradation bacteria from the
hindgut of a fungus-growing termite Macrotermes barneyi. [Methods] Using an oligotrophic
medium containing chitin as the only carbon source, chitin-degradation bacteria were screened and
identified based on the transparent zone around the clone and morphological, physiological and
biochemical properties as well as 16S rRNA gene sequence analysis. [Results] Eight
chitin-degradation strains, which belong to Bacillus, Brevibacillus, Cellulomonas, Dactylosporangium,
Flavobacterium, Paenibacillus, Sphingomonas and Stenotrophomonas, were isolated from the gut of
M. barneyi. In addition to chitinase activity, the strains also exhibit B-glucosidase and endoglucanase
activities. [Conclusion] Eight chitin-degradation strains, which also have other carbohydrate-active
degradation activities, were obtained from the hindgut of M. barmneyi. The study can help us
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understanding how gut symbionts facilitate termite in its food digest.

Keywords: Macrotermes barneyi, Isolation, Chitin-degrading, Symbiotic microorganism
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ST R. 4 °C #5824 h, DA 5 AR 50%2
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5 C Rk BE S 50 o/L AL T RIS, 4 °C
TRAER AL
1.2 HRAEBEREENS S
1.2.1  FGRNIE : KERAE DI K FIOR T BE TG
KSR, SRJ5 FH 75% 094G IR #% 1 min,
%5 FH PBS 28 Wik (pH 7.4) 1% . 200 H ##K Fiy
TWAEBE G TSR, A E M E T
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30 °C #5357 5 do B HA KA B ) BT B e b 2 0T 11
JUT VAR FHREMAIL T B Rk bt 2 ki Ze ks
I, TE 30 °C MRS TR TR, EEIAS b,
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Figure 1 Eight strains growing in the chitin medium

*1 FILTERBERKBREERD)MEEER®®

HItLE
Table 1 D/d values of the chitinase producing strains

Strains D/d

chi-1 5.24
chi-2 3.67
chi-3 7.33
chi-4 10.69
chi-5 4.30
an-chi-1 7.10
an-chi-2 2.28
an-chi-3 4.64
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Table 2 Physiological and biochemical properties of eight strains

Items chi-1 chi-2 chi-3 chi-4 chi-5 an-chi-1 an-chi-2 an-chi-3
Shape Shortrod  Finger shaped ~ Short Short rod Short rod Short rod Short rod Short rod
sporangia rod
Gram staining - - + - + - - +
Type of catabolism  Aerobic Aerobic Aerobic  Aerobic Aerobic  Facultatively Facultatively Facultatively
anaerobic anaerobic anaerobic
Catalase + - + + + + w +
Oxidase - - - - - - - -
MR reaction - - + + + + - +
V-P reaction + - + + + + - +
Nitrite reduction - - + + - + - -
Casein + - - + - W + +
Tween 20 4 = = = = 4 = A
Tween 80 + - - - - - - +
Starch i W A i e s = A

Gelatin liquefaction = = =
Indole production = = =

Note: W: Weak reaction; +: Positive reaction; —: Negative reaction.

2.2.2 Bk 16S rRNA EEFFI 347 (E 2): 2505
7| 8 PRl LAREMRIL T AR, 16S rRNA ZEN P
S 532 B 8 BRE 439l & T Flavobacterium (FEFT
J&). Dactylosporangium (8104 % )&) . Brevibacillus
G ZE 0T B ) . Sphingomonas (B2 B A &) |
Paenibacillus (S5 H)E). Cellulomonas (£F4E
YU JR) . Stenotrophomonas (337 ¥ MW &) F1
Bacillus ((F1EFFIJE). 8 BRI 16S rRNA JEH )7

100 — an-chi-1 (KY634477)
100 L Cellulomonas flavigena DSM20109" (CP001964)

100

100 — an-chi-3 (K'Y 634479)
100

chi-5 (KY634476)

0.02

chi-1 (KY621530)
100" Flavobacterium oceanosedimentum ATCC31317" (EF592577)
100 - chi-2 (KY634473)
{ Dactylosporangium salmoneum NRRL B-16294" (F1973607)
[ Bacillus cereus ATCC14579" (AE016877)
chi-3 (KY634474)
087001 Brevibacillus borstelensis NRRL NRS-818 (D78436)

100 | Paenibacillus odorifer DSM15391" (CP009428)
— chi-4 (KY634475)
100 100 L Sphingomonas koreensis 1SS26" (AF131296)
100 an-chi-2 (KY634478)
t Stenotrophomonas panacihumi MK06" (GQ856217)

G X ) e KA AELE 98.2%-99.7% 2 1] (3 3). H:
H chi-1. chi-2 1 an-chi-1 JB8 TRZE ], chi-3.
chi-5 # an-chi-3 J& T/EEEE ], chi-4 1 an-chi-2 J&
TSI T,
2.3 AHEREEIENETE

AT NIRET G5 8 BRI A NP R
W, M 3A AR, 8 BRERIY AT A NI R
Bt , FCr chi-5 1 an-chi-1 7 A= 189 P9 D) SR G RGG

Actinobacteria

Firmicutes

Proteobacteria

2 ET 8 #REIAY 16S rRNA E[EFFIHEMN ARG LR
Figure 2 Phylogenetic tree based on 16S rRNA gene sequences of eight bacterial strains
{E: A MEGA 6.0 #{FH 1) Neighbor-Joining {AHEE R A FTHE 5 155 N AR 16S rRNA JEHFFSI7E GenBank HRIEST;5 7>
S _EMBEFEFOR AR G 1 000 YO SRE 0% R E 4 L.
Note: The tree was reconstructed by the NJ method using the MEGA 6.0 software. The GenBank accession number of each sequence is
shown in parentheses. Numbers at nodes represent bootstrap values (based on 1 000 resamplings).
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%3 16S rRNA EERF LB hEEFS

Table 3 The reference sequences used in phylogenetic analyses based on 16S rRNA gene

Strains Most similar strain in NCBI Accession No. Similarity (%) Remark
chi-1 Flavobacterium oceanosedimentum EF592577 99.7
chi-2 Dactylosporangium salmoneum FI973607 99.5
chi-3 Brevibacillus borstelensis D78456 98.2
chi-4 Sphingomonas koreensis AF131296 98.3
Type strains
chi-5 Paenibacillus odorifer CP009428 99.5
an-chi-1 Cellulomonas flavigena CP001964 98.3
an-chi-2 Stenotrophomonas panacihumi GQ856217 99.6
an-chi-3 Bacillus cereus AE016877 99.4

chi-1 chi-2  chi-3  chi-4

e -

chi-5 an-chi-1 an-chi-2 an-chi-3

o]

c chi-4 %

chi-5 an-chi-1 an-chi-2 an-chi-3

3 AYIEREEQN -EEEEIEG)EENEE

Figure 3 Endoglucanase (A) and pB-glucosidase (B) activities assay on the agar plates

B i P M-EMTR 0 LB SEAREE 8 HRE
JE A BTG, MIEl 3B Il 8 AR AT
FEAE B-H AT, Hob chi-1. an-chi-2 £l an-chi-3
PR ) B A B S R
3 Wik

AR SN R A TR A —— B K U o0 S
2 8 MR HA BORIL T MR B . b 3 Bk
JRFIERERT T, 2 MRE TR, 3 HRE Tk
W o T 8 BRI M AR BIREY, XTI
BERFORARE, BAEILT BRI F Ry KA
AT FEANA]. 8 PREGFTREAG L T BT, B AEmJL
TG T RE S B AR LT PR B TR L HRPLH

by TR AE T JERL 98 A K R 1 L R Y A
StV A 5 T R TR P M T R TR 2E A
FFBEAT LA A v A U v s o A i e K,

ZIRBACE W) AT B LT 5t Bl R BT At
PR D L i AR 4G o B TR U — 2RSS E R L
AT A P 5 A TR A B A I, BT i
A LR G R IR AT ISy« i O AR o
PR TR BTN 5 IR T OB X S B A S
Ja, WP IR, DA S o vk o ]
RIGFRILH . RIS TGAHCE £ 2 e
Y P8 #2717 (Fungus nudoles). =y i 1M 3= B2 HCE TR [
KBRSy, TR MR AP AT
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