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Table 1  Primers used for quantitative PCR

Primer Sequence (5°—3")

16sF TACACACCGCCCGTCACAC
16sR CAGCCGCACCTTCCGATAC
09989+ TAGGAGATAGTTCACCAAT
09989-R CTGTTGTTGTCATCATCA
04825+ TCAACTTACCAATGTCATATAC
04825R CGTTACCATCACCTACTT
04820+ AAGAAGACAGGCGAATTCCA
04820R TCCAACTTTTGCTGTTGCAG
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Fig. 1  Growth curves of strain H1 growing in 0. 5% (A) and 0. 1%
(B) cellobiose.
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Table 2 Fibrolytic activities in the spent cultures of strain Hl grown in different concentrations of cellobiose and xylose

Mean specific activity (mU/mg of protein) +SD

Enzyme Cellobiose Xylose
0.5% 0.1% 0.5% 0.1%
Endoglucanase 566.5 +28.3 226.1+11.3 547.89 +27.4 96.1+4.8
Cellobiohydrolase 990.9 +£49.5 229.9 +11.5 1708.5 +85.4 435.9 £21.8

®3 Eif HI ERMHRE AL _ENAEEFY A HEBRERERKE

Table 3 Transcript levels of the three fibrolytic genes in the cultures of strain H1 grown in cellobiose and xylose

Gene transcript copies = SD

orf annotation Cellobiose Xylose
0.5% 0.1% 0.5% 0.1%
9989 Endoglucanase 3.3+0.3 0.8 0.1 3.4+0.7 0.9+0.1
4825 Endoglucanase 7.3+1.0 3.3+0.2 2.4+£0.3 0.8 +£0.1
4820 Cellobiohydrolase 1.8+0.2 0.3+0.0 5.4+1.0 0.5+0.1

" values are given as means * standard deviations; the transcript copies are given as specific gene copy numbers/1000 16S rRNA copies.



1072

Can Wang et al. /Acta Microbiologica Sinica (2012) 52 (9)

SR o 3, ML N R TA K P 2 o, RIRR HI
P 2T 24 252 I e Rk TR R 3K K- B 7 X BOR 8 3
WA o X SR JU T 50 7 300 180 PAY 0 A SR g v 1 3
B 2e AT s 1 Yl BE K AR S i 4 A 2o A s D) SREBE
il [X] 9989 18 Ak SR A1 6 5 A ST LU X A 530 g 10 £
JeAi s WU SR ARG S D 4825 [ L b 2 St S (i £
Y AR I [A] 4820 [0 e 3 A0 BRI B X £
LI 14 15 Ay o S50 45 RIGAIE T PR HL K
T Uk 2% W17 15052 A0 o U 4

I Enoglucanase #ZZ2 Cellobiohydrolase —4~0D

600

14000 — %
] 1122.4]
£ 12000t 1.8
2 116
= 10000 | |14
Z < &
5 8000 f 663.1 12 g
2 11038
g 60007 lis
& 4000} {06
= 208.4,, 104
200,0-4—'-? : 8% 1os
57 / v
/
00, 710
th
#9989 = #4825 =m#4820 0D,
18 20
B
16
14
2
T2
210 5
3 8 g
g 6
4
2
d,] 2|

2 TREKHHRE HL 7£ 0. 5% S 4% — 1%
BERMMAHERIEEE (A) REERERKTE
(B)

Fig.2 Fibrolytic activities (A) and transcript levels (B) of
strain H1 during the growth in cellobiose (0. 5% ) .
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Fig.3  Cellulase activities of strain HI in low cell density added

Es}

E

by the spent culture of the higher cell mass. A, cellulase activity
of the low cellmass culture upon addition with its own culture
medium; B, cellulase activity of the low cellmass culture upon
addition of the higher cell mass-spent culture; C, cellulase activity
of the low cellmass culture upon addition of Protease K-ireated high
cellmass—spent culture of H1; D, cellulase activity of the high—

cellmass culture.
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Cell density mediated cellulases synthesis in
Cellulosilyticum ruminicola

. *
Can Wang, Xiuzhu Dong
State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101,
China

Abstract : Cellulosilyticum ruminicola H1 is an anaerobic cellulolytic bacterium isolated from the rumen content of yak.

Previously, we found that strain HI lost growth on filter paper cellulose after several subcultures. The growth on cellulose
cannot be restored until a few transfers in the cellobiose—containing medium. This is contrary to the knowledge that
microbial cellulases synthesis is induced by the substrate while repressed by the metabolites, e. g. cellobiose, but provides
a hint of cell-density mediated cellulase synthesis. [Objective] The study aimed to test if cell density regulation
mechanism involved in the cellulase synthesis by Cellulosilyticum ruminicola H1. [Methods] By using enzyme assays and
realtime PCR quantification, we investigated cellulase activities and the gene transcript levels in the high— and low—
cellmass cultures of strain H1. We also determined the elevation of endoglucanase and cellobiohydrolase activities and the
gene expression in the low-cellmass culture upon addition of the high-cellmass spent culture. [Results] Both
endoglucanase and cellobiohydrolase of strain H1 were detected 3 to 10 times higher in the high cellmass culture than in
the lower cellmass culture either in enzymatic activity or the gene transcript abundance, thus confirming the cell density—
mediated cellulase synthesis. [Conclusion] This study demonstrates that cell density regulation is involved in cellulases
synthesis by Cellulosilyticum ruminicola H1.

Keywords: fibrolytic bacterium, cellulase synthesis, cell density
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