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Differences Analysis of Cellulase Activity and Its Related Gene Expression
in Shoots of Camellia sinensis

ZHOU Han-chen, YANG Ting, LEI Pan-deng, DING Yong, HUANG J ian—qin*

(Tea Research Institution, Anhui Academy of Agricultural Sciences, Huangshan 245000, Anhui, China)

Abstract: In order to understand the characteristics of cellulase in shoots of Camellia sinensis, the changes in
cellulase activity and related gene expressions in three cultivars of C. sinensis were studied. The results showed
that the cellulase activity in the three cultivars had significant difference. The activities of the endo-glucanase and
exo-glucanase in ‘Pingyang Tezao’ and ‘Fuzao No. 2’ increased with leaf maturity, which was contrary to the
‘Shuchazao’. The B-glucosidase activity in the three cultivars was the lowest at stage of three leaves with a bud,
and its activity in young parts was higher than that in maturity parts in shoots. Otherwise, the activity of
B-glucosidase in tea shoots was higher than that of exo-glucanase. The expresions of five cellulase-related genes
could be detected in shoots of three cultivars by semi-quantitative PCR, in which the expression of two homologous
genes had significant difference. Therefore, the glucanase would play a role in quality formation of tea.

Key words: Camellia sinensis; Cellulase; Glucanase; Semi-quantitative RT-PCR

e KA —Fh 2 Ao oA"Y, B
EGAH 3 P EZH S N Y R B B (Endoglu-
canase, EG, EC 3.2.1.4). #MJJ% il (Exoglucanase,
EXG, EC 3.2.1.91)A1 B-#i %] §% £l (B-Glucosidase,
BG, EC 3.2.1.21). W VI R BERGHEBENLUI I 21 4 5%

AR B PR B SRR, R AR ASN AN IR AL
R, AN SR B P T 2 4 2R B A BT R I 2
YERIRG AT ET 2 B, 3-8 ) W Tl E /K R 2T o —
FUSERE A R AT RER ). 274 G RG0S 0 1k 40 e )
PIRAK I IIs %, IRIEEMII M. RS Bk,

oA B 88 2016-07-22 BZHH: 2016-10-09

EEWE: 2R R ARG K ST H (15B0837); % A R AL A4 e R 61357 BT H (13C0815);  FE S BLA AR b 7= b 43 AR Ak 52 3 B0 T3
(CARS-23)% Bl

This work was supported by the President Foundation of Anhui Academy of Agricultural Sciences (Grant No. 15B0837), the Scientific and Technical
Innovation Group Foundation of Anhui Academy of Agricultural Sciences (Grant No. 13C0815), and the National Modern Agricultural Industry
Technology System Project of China (Grant No. CARS-23).

TER I FIDUER(1989~), %, Wiz, FEMNEIHAEWN I F . E-mail: teazhc@163.com

* JE{E/E# Corresponding author. E-mail: Tuesday1011@163.com



158 P A P i

25 %

IR AR A BE D) o AL SR S 5%, A KK E
¥ AR,

ZM (Camellia sinensis) & & E B L[ EFFEY),
FEARKESER R BH  WARFTHIIX . ZREE
W2 AW R H RN, TR EAKKE TR
ARSI T AR A R HEAEE . A
U B A1 4 WAL A0 T R R R A
WEI S B R R R R R, N
He I BETE W) o Al o 53 At B ) Bl S 5 AR
B BEERMEHESNAEREVIMEK, B25 75
S HE BT R R T H RO T AR T 4k K i
IR Z2 SR (e B8 ) BB 1 I, 1T % T e 4 i
e P 7] e SR B AN 1) SRO6E e 1 BT AT
. UL, AHEFCH N U SRR . A R
il R B~ 26 K T 23 B8 A R R MR AR AL, S Xt
GenBank 8 5% [ 5 W 214 25 Bl AH S S R AT 4 &R
A1 5E B RT-PCR 70 #r, W70 4F4E R B AE A it o
TERCFI M AR KOk B R I E R BRI 555

1 MR

1.1 #+8k

PAZEW[Camellia sinensis (L.) O. Kuntze]dh F
135 2 5°(‘Fuzao No. 2°, FZ). “FRHER5." (‘Ping-
yang Tezao’, PT). ‘&7 %% 5. °(‘Shuchazao’, SC) ki
ML BEAT 2016 45 4 H R B L HE &L
el ) 5 AEAE SR AR A

1.2 MBSV SR EL

T A TR S AR B B 0 2 g, I\ 20 mL (1)
100 mmol L™ 715 B =88 -F7 45 BR & 71 ¥ (pH 5.0)+
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PVPP)FI 0.5 g £ 95k B T UK L FBE =R . SJ R
L 8000xg T 4°C R &> 5 min, B _EiERFFT 4°C
F LA 10000xg &0 10 min, b iR I Ak

1 MR B 5L RT-PCR 519 F7 51

Table 1 Primer sequence of cellulase-related gene in Camellia sinensis
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PI IR BB S D 52 K DNS AL i
1K £ 9: 200 pL B . 200 L 5 g L' R AL 4%
BA1 600 uL 100 mmol L' #7452 = 4M-F7 ¢ B2 22 o
i(pH 5.0), 49°C M 2 h J&, A 3 mL DNS i,
0 10 min, H AR Multiskan GO T 540 nm
W6, CARSIFT AN 3 mL DNS 3R571 4 1k 2 B
RN R AU SRR TR B T W I 0
i, JE#4: 519 10 mmol L™ PNPC £ 10 mmol L™
p-NPG, J= Nk F 2% A+ 5 4 1) 6 5% 0% g AH [
RMZEF G, SI 2.5 mL I 1 mol L™ Na,CO; %
1B N, B FR1X Multiskan GO - 405 nm R il 5&
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1.4 FERTHREF ¥ E R RT-PCR 17

FIH Primer Premier 6 #F i1 E&m51¥M(E
1), & RNA $2EUA A RNAiso for Polysaccharide-
rich Plant Tissue, /%3857 & A PrimeScript™ [st
Strand cDNA Synthesis Kit, PCR f# H 5 & & Ex-Taq
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TR i 2§ (Glyceraldehyde-3-phosphate  dehydrogenase,
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514 Primer [¥%1 Sequence 5|4 Primer 731 Sequence
GAPDH-F TTGGCATCGTTGAGGGTC CaBG2-F GCAGGAAGCCACGCTGACAATCTTG
GAPDH-R CAGTGGGAACACGGAAAGC CaBG2-R TCACTGGACGGCCACTAATGAGGAC
CaEG-F TGTCAGTGGATACGCAGATGAGTTG CaBG3-F TCCTCATTCGTGCCAACGCCAACT
CaEG-R CGGAGGTGAGATAGTCGGAGTAGA CaBG3-R ACTGATCTCATCGGCAGCAACAAGC
CaBG1-F TGGCAGCGAAAGGGTCAGTTGTAGT CaBG4-F AGCGGAGGAGTGAACAAGGAAGGT
CaBG1-R GGCGATACCTTCCTTGTTCACTCCT CaBG4-R ACAGCAGCAGCATGAGAAAGAAGCA
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Fig. 1 Shoots of different tea cultivars. A: ‘Pingyang Tezao’; B: ‘Shuchazao’; C: ‘Fuzao No. 2’.
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Fig. 2 Cellulase activities in shoots of three tea cultivars. OLB: One leaf
with a bud; TLB: Two leaves with a bud; TLAB: Three leaves with a bud;
PT: ‘Pingyang Tezao’; SC: ‘Shuchazao’; FZ: ‘Fuzao No. 2’. Different letters
above column indicate significant difference at 0.05 level. The same is

following Figures.
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Fig. 3 Cellulase activities in different parts of three leaves with a bud. BUD:

Bud; FL: 1st leaf; SL: 2nd leaf; TL: 3rd leaf.
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Fig. 4 Expression of cellulase-related genes in Camellia sinensis by RT-PCR. FL: 1st leaf; SL: 2nd leaf; TL: 3rd leaf.
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