Online system: http://www.jabiotech.org
KAl E Y E R FER
Journal of Agricultural Biotechnology
2022, 30(7): 1385~1393
DOI: 10.3969/j.issn.1674-7968.2022.07.015

LRSI T IRREARER Trchi2 A AR B 0 Fe B
TRAE " TR 212 Rk e

1 B AR K2 A B2 5E, 75 5 26610952 (1 ZR 44 B FH 3 14 5 4 50060 =2, 75 1 266109
* [ S DR
@ HAEH , hqxian0517@163.com

W E KR fE(Trichothecium rosewm) & — i B B2 1) B& 7 A8 L 1A , RER% I8 I B 25 A2 AR FH 4 1) 0 JiR
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Abstract  Trichothecium roseum is a kind of mycoparasites, which can inhibit the growth of Sclerotinia
sclerotiorum and other pathogenic bacteria. Chitin is the major component of the most fungal cell wall, the
chitinase of 7. roseum plays an important role in the parasitism and bacteriostasis. In order to achieve the
expression of the chitinase Trchi2 gene from 7. roseum and clarify its enzymological properties, 7. roseum
chitinase gene Trchi2 was cloned by reverse transcriptase PCR (RT-PCR), the recombinant expression vector
was constructed and transferred into Pichia pastoris GS115. The yeast transformants were screened and
identified by PCR, and the engineered yeast was cultured with methanol to obtain the protein Trchi2 and
studied its enzymatic properties. The results showed that the recombinant plasmid pPIC9K-Trchi2 was

FETH L RE E AT RI(2018GNC110024) s F & TR # RORE 51 5 % T1(21-1-4-ny-5-nsh)
Wk H 3 :2021-11-29 B3 H:2022-01-07



1386 BN AR AR

Journal of Agricultural Biotechnology

successfully constructed, and the engineered yeast GS115-Trchi2-2-8 that expressed chitinase Trchi2 were
obtained. The enzyme production was the highest after induction for 7 d, the enzyme activity reached 3.96 U/
mL, the apparent molecular weight of chitinase Trchi2 was 50 kD. The main product of chitin decomposition
by chitinase Trchi2 was N, N-diacetyl-chitobiose. The optimum temperature and pH of enzyme reaction were
45 °C and 6.0, respectively. Under 30 to 55 °C, the enzyme reaction was relatively stable. The enzyme solution
treated at 60 °C for 1 h still had 25% relative activity. While pH between 4 to 7.5, the relative activity was
stable at more than 50%. When there were Ag*, Hg*", Cu*" and Fe*" at a concentration of 50 mmol/L in
catalytic system, activity was strongly inhibited, and the relative activity was less than 5%. Na', K" and Ca®*
had no significant effect on chitinase Trchi2. The activity range of the expressed chitinase was similar to that
of most fungal chitinases, with a wide range of temperature adaptability. This study lays a foundation for the

further study of chitinase Trchi2 and also promotes the production and application of chitinase.
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LB JLT )T i 19 M2 = E (Goughenour et al.,
2021)EMEThRE AR, BB LT BT 2 5 KA
a0 B BE BT % S B 22 45 K L 3R BUE FF (Langner,
Géhre, 2016)- 73 A& # 1 #5 &« B B [A) 1) 5% 4+ A 27
A VHBE S Y AR Z AL (Tzelepis,
Karlsson, 2019). K 22 £ iE 47795 57 50 (1) 48 o B i
B LT BTl R BRI, JUTT o e 4 oA 2 1
A R — P E ) B (Loc et al., 2020).

21 56 vt /0 1 (Trichothecium roseum) & — Ff
TFAE, W LAEZ M R A, e 22
RE8 2 35 % AL T8 (Sclerotinia sclerotiorum) ¥ 4H il BE
PRI SCOR R AZ I LA, e —Fioy B 2%
77 1 2E b7 T (Huang, Kokko, 1993; 8 3% %%, 2004).
AR Rt (RS SRR A RN A P AW T /D)
ST 22 8% T (Rhizoctonia solani) & B 5% 5 HL/EH
RERE A M s B 22 A K, WA TE B 3 R RIS /)
(Jayaprakashvel et al., 2010); ¥ 21 5 b £ 7 A= 1) A
S LT B BEAESNTE By A R ¥ AR e
7 A8 ) I T AR R B 22 A K o IR R R B
(Alternaria alternata)~ ¥ B4 T # (Fusarium mo-
niliforme)~ F& & 93 W (Magnaporthe grisea) %5 % Fi )
JR B ERAT R A 4 /R FH (Li et al., 2004). Kkp 20
SR v A6 LT o e A R e Ak 31K W AF T8 (Escherichia
coli) ™, BE iy B ™ A2 KRB A WL RY LT Bl , X
TRl LT B B R = B 5T T P (Pan et al.,
2006). Ky 28 5 v 6l J LT BB R Trehil % AN
%L (Nicotiana tabacum) " 58 W A7 20 HE 51 I B0 7% JE
o P (Xian et al., 2012), % N IKFE(Oryza sativa)
RE I S 38 5 KRR SURG R BT IE (B, 2014).

21 5% v 6 B bk ML LT 5T Trehi2 2 1A

Trichothecium roseum; Chitinase Trchi2; Pichia pastoris; Enzymatic characterization

(GenBank No. KC845245), 45 1 4™ 488 aa 1] & [
(GenBank No. AHJ60250.1), JL T J5 B & 45 5 4> {#
SFEILER FF A “DXXDXDXE” FM“SXGG” , Trehi2 H
(13 P A 45 K 3 B B R T 91 93 53l 9 “DGVDIDWE”
F“SIGG” (J& E¥%, 2021), 547 725 515 (Tolypo-
cladium paradoxum)PM Y1 J1 T Ji 1 B1 & & B 7 51 #H
UL 55 5N 53.44%, 2 T ANHT LT R EESE A, 3L
WA PR AN R o R R AR BER A R Gk AT
AN 5 DR 2 3 i F 9 2k DR T R RN B 1 T o ) R
BT B FUNRAE JU T R SE ] Trehi2 7 51 vt
T, 56 B Trehi2 FE DA, 1)l =5 40 0K BURE, 7E B IR
BB BEAT T T R B Trehi2 35 [N (1) A% 2235, W
JUT J B Trehi2 FRGS 5, LA E— 50 5t 3L
SER D RE TR HLRL KR o

1 #RE5ERFE
1.1 ##

TRIzol ¥ H 1835 75 (4t 57) , PrimeScript™ I 1st
Strand cDNA Synthesis Kit {71 T, DNA & $21 «
FR ) 14 N VI8 Sac 1 ~Avr 1T EcoR 1 , & ££ 3L DNA
R W Ex Tag LA KA TR 2 F 5% %K .DNA
Marker 330 H KIEE AV A w], FURAEBUAT &0
1 OMEGA (3 [H), X-gal . D- % %] § (D-glucose) . ¥
R K3 (yeast extract) G418 antibiotic 1 JL T i H
AT ) AR B AR A BRI R A
FR (L) A R A 7], 42 %) 2 (D-Biotin) ) [ San-
land (3£ ), £ IfiL7% & [ (albumin bovine) L& FE R
Pz BRI B AL 5 2R3 E 5 N- £ Tk 20 58 7 %5 5% (N-
acetamidoglucose, NAG). G FEA 1~6 1L T ZEHE
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i 7 i (chitosan-oligosaccharides mixture 1~6) H
Sigma (3 [H), F BSR40 220 [ 7= 2 A 4l

AL R it (T, rosewm) B ¥k M1 A S256 5 £R
17, e IR BE(P. pastoris) GS115 TR # « B BF ik 5
A& pPIC9K I H Invitrogen (32 [E]), KW #F 18 (Esche-
richia coli) DH5a Jiii i pMD18-T ¥y § TaKaRa (X
By~ T, 5 ERAEY AR S B

JBAR LT Joi . DNS 71 e B W2 2% S0k (2 25,
T47,2019).

1.2 M EIRAE cDNA £ 15 A K

FIUT TR SR 7R A HUAE S 8598 5 d k4L
B U 10 B 42, K FH TRIzol 3% 3K 18 M RNA (T 14,
2008), LAFZHX )L RNA AR , fF PrimeScript™
II 1st Strand cDNA Synthesis Kit 3K cDNA.

1.3 JUT B A AR E E Fr 51 B9 3R EX

HR 4 JUT 5 B Trehi2 JE K %1 (GenBank No.
K(C845245), 43718 FH DNAMAN 6.0 % {4 FI17E 28 4
{4 SignalP 5.0 Server (http://www.cbs. dtu. dk/servic-
es/SignalP/index.php) 73 H1 JL T o g2 PRI g U 47 £ S
E9 M. Wit 1045 51 % M8505ps #1 M8505pa,
T8 AL 5155 K Trehi2 ORF B NPRE LT
5 g 55 ] 5 7] 9 N\ 14K pPICOK H , 43 I TE B R i
519 5%t dE N EcoR 1 Avr I IRIEEDIAL 55
M8505ps: 5'-CCGAATTCTCTCCTTTGGCTGTCGT-3';
M8505pa: 5'-CGCCTAGGTTACTGGCCACGGATG-3'.

DL 41 5% i 7 @ M1 () cDNA A B AR, DL
M8505ps F1M8505pa A I T 51 it 47 PCR 14,
M 3RAF LT T Bl AR 7 51

PCR B4 % : 8k DNA 40 ng. 10 pmol/L ]
1E A 5414 1 uL dNTP 2 uL.Ex Taqg DNA R &
fiff 0.5 uL+ 10x buffer 2.5 uL, F K B X FE K HP 2 25
uL, PCR 2 M2 FF : 95 °C 5 min; 94 °C 45 s, 49 °C
45,72 °C 120 s, 3£ 36 ME#H ;72 °C 10 min. PCR
FEPNEAT 1% B3 R W e H vl W, K K /N &
W1 P B E IS 34k pMD18-T 3 4% 5 5L E. coli
DH 5o /8% 52 75 2 i, 07 326 4 5 B, 03 3630 = 5 K
A IR SR HE (1) )KL i 44 08 pMD18-T-Trehi2 .

14 BEEREHEREE

$& WU KL pMD18-T-Trchi2 , F EcoR 1 F1 Avr Il
WU ) 5 R pMD18-T-Trchi2 FH 8 75 1 B 238 3 4

pPICOK , f Fi] T, 3% 2 16 °Cil i 42, 5 N\ v [
1 & DH5a, 3R 45 B FH 4 3 B 3547 1 7% PCR 38l
P B R EcoR T A1 Avr TT UV 3E— 2506
E H B BOR B Am AR IE B, K 58 UF 15 1 5k
i 44 N pPICIK-Trchi2 .

1.5 &% pPICIK-Trchi2 BB HH1L GS115 B Z 55
)il

{5 Sal T X} KL pPICOK-Trehi2 #HEAT 2614k,
37 °C [ N0 1 h, R A 34T B DI Ak BE A R
PPICOK-Trchi2 1E %o R, 1% Et HE R Ut i L ik A
Wl U 2R Bl W H R R B, Rl e ON R R I B
GS115 &3z A 40 1, i 772 [ Invitrogen 2 )
Ee SR W8 BB AE F M, ¥ A MD (Minimal Dextrose
Medium)iE £ .
1.6 EABSENFIHE

1% His "Mut 2 I R BE REEE AL T

2l Invitrogen A =) 52 75 BE B A T 0T, 4 &
FEP K H A I B A0 76 W s 42 AE MM (mini-
mal methanol medium).MD “F-#x I 4k 415 7% , i ik
His"Mut BB R EAL 7

AT 9 AR, A5 04408 FH 514 5'AOX1
3'AOX1 FFE A Trehi2 B 7 514 M8505ps M8505pa
73 B FEAT PCR YT, 0 — 2Dt 1 B B FH VRS Ak
1.62 3% N Tk

BRI 1 BE AL AR s 3 T AR (L, 2,
3, 4 mg/mL) G418 [I] YPD (yeast extract peptone
dextrose medium) -1 , i & fE 7E = WK FE G418 ~F 4
FAEKMESHZHE NS EN T, RKGERE
Trchi2 IR TAZ R -
17 EABFHNESRIE

¥ 1.6 T 153 B AR B TR W HEAT 5 R RIE
(A 1h5E, 2012), 53 IF 65 » GERG 24 h IR0 HE 2
ZURPE 0.5% , FEEUR R 1 mL, 85050 3 L A B
153 ) F -80 °CHEAR IR A 4 AR A7 , B 1k 2 (1 i A%
P ELEHURE9 do

1.8 RIEZYSDS-PAGE N TTURILT HREEFE
ME

1.6.1

BARAE 1 5 W4T SDS-PAGE 4041, 1l 5E
FETE S R WA 7 RIMR BRI, &5 B
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VE R, SR FH DNS 2 0 5 K g v b ) LT ot g
It PEGR AT SR, 2021) . BEHS /1 SAL(U)E SONBESY
BEPAAEA T 1 pg (IR RS B e B . BR R
8 % SR Bradford v , LA L 8 1 bR R
H, BRI J7VE S Ok (2= 1555, 2000).

1.9 JLUT J&Eg Trchi2 B R i

1.9.1  Trchi2 3& [ MG
7£30~75 °C2 [8], B 5 °CHE N 1 ANEERRE ,
43 B0 5E 4% B ST E R Trehi2 B35 1, 5 o e
PETE XN 100% , 45 3L LIRS BFE EROR
1.9.2  Trchi2 I8 B faE

H4 JUT 51 B Trehi2 FH B R 7E A 8] IR JE R (30~
60 °C, £ 5 °CH 1 86 ) 73 il Ok il 10~60 min,
10 min Jy—™INF[AI6 B2, Aor U6 4 RO B )
1.9.3  Trchi2 f%i& . pH

H4 Trehi2 FHEGAFN AR LT i VR A J5 FEAN [
pH %14 (pH 3~9) [ B2, I 5& JLT i i Trehi2 1)1
&7
1.9.4  Trchi2 BRHA & 140l &

#4 Trchi2 ¥ & 7 75 A~ [7] pH {8 26 £F T (pH 3~
8.5) 45 °CLRIU 1 h, A LT Ba B v 14
1.9.5  &:J@ 87X Trehi2 35 77 520 (I 52

Trehi2 MLAG A5 B I8 TL T IR & J5 I AN T
ERET, B4R E T 4UREEN 0.05 mol/L, Xt N
ZB TR, HHG IS 2 SN 100% , 25 5L LUAH X g
TR
1.9.6  Trchi2 BEA#E =415 Bt

K 2 JE T S B R T (BR /N
2008). N i fif S B JE B B W AR T s AL
GF254 T it b, LG FE R 1~6 IR G LT S0
R, IR T BE K R 1 K(10:5:5: )R )=
Ji s 7E 0.5% efi =B % 2 5 min, T 80 °CHEE
5 min BT .

2 ZER5H1M

21 JUTRES Trehi2 BB EEF IS =

DAY 21 5 3 70 B 1) cDNA AR AR , M8505ps A1l
M8505pa Ay F il 51 ¥4 T PCR Y3 , kA5 1 £ [
A K B2 81 400 bp (& 1). PCR =¥ 5

pMDI18-T iM%z , # AL E. coli DHSa /B2 2541,
BRIV PCR 1 126 BH 4 5 B2 5 Z800 %, 17 4 5 T AR ]
AR A E A TR I A 44 9 pMD18-T-Trchi2

22 BERZIHFENHENEE

£ F EcoR T F1 Avr 11 X% pMD18-T-Trchi2 41
J5R L N e RF 2 3K FAR pPICOK [] B 3F 47 Xt £7) 4k
(8] 1 432 bp [ Trehi2 5 K A BEAT 9.3 kb
pPICIK #ifAk Fr B, B4 AL E. coli DHS5 0L 52 25 4H
JEL, B HCBE 2 o, 2 L D7) 56 F TE A (B 2), 3R
151 B 2H Rk A i 44 9 pPICIK-Trrchi2 o
221 FEEBEEAL T I PCR %€

22 ME AL () pPICIK-Trehi2 v, il 1 4k, BE 7 %
GS115 /&2 & 400 , 1% £ His'Mut' B B2 REFE AL
18 FH 3 F 519 5'AOX1.3'AOX1 #E47 PCR ¥ 1 , 3
3126291 900 bp I 57 5 8 FH Trehi2 JE R 7
519 M8505ps - M8505pa 4 34 3k 14— 45 £1 1 400 bp
1 2% (1 3) 1 4% BOR /N5 TR 8 — 3, e
B Trehi2 32 R R I B 4 31 S AR B GS 115
222 Trchi2 FE R 2 ¥ D BE5 1 i ik

I G418 Pk imiidke , 3R1F 1 £ 4 DKL G418
SRR _E 35 RE AR K IR BERL A T 20 B L O IX G 1 B
AT AT SR IEANE S, g SN
GS115-Trchi2-2-8 TS 7 d B ARIRAK LT
g B N 3.96 U/mL (&l 4). SDS-PAGE Hijk

bp M 1

2000
1400 bp

1000
750

500

250

100

El1 PCR¥IH 1% IRAEVEER R Bk S 4

Figure 1 1% agarose gel electrophoresis analysis of PCR
product

M: DL2000 DNA Marker; 1: Trchi2
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SR EIR, KAV =L N850 kD (H5), 51
TR Trehi2 T K /1N (50.83 KD)AHFT , 2 BH Trehi2
TEE AR R IRMG T KBRS .

bp ML 1 M2 bp

—9300

El2 pPICIK-Trchi2 WEGHILE

Identification of pPIC9K-Trchi2 by restrictive
enzyme digestion

M1: DL15000 DNA Marker; M2: DL2000 DNA Marker; 1:
EcoR 1 F1 Avr Il XU Y] pPICOK-Trchi2

1: pPIC9K-Trchi2 digested by EcoR 1 and Avr Il

Figure 2

bp 1 M 2 bp

— 1900
— 1400

2000—

1000—
750—

500—

250—

100—

B3 ESHEUTFHPCREE

Figure 3 PCR determination of P. pastoris transformant
M:DL2000 DNA Marker; 1: H] 5’AOX1 #13'AOX1 § 5 ) #
2H % 1) B 5 40 DNA [ PCR 79 5 2 : FH M8505ps il M8505pa
37384 FF) 5 2H 8% BF 5L K 41 DNA (19 PCR /4]

1: PCR product of the recombinant yeast genomic DNA ampli-
fied with 5'AOX1 and 3'AOX1; 2: PCR product of the recom-
binant yeast genomic DNA amplified with M8505ps and
MS8505pa

2.3 JUT JREE Trchi2 BIEEF 14 R

JUT BB Trehi2 f & IR 5
U5 FEXT JLT R i Trehi2 BESE 74 B 5w (1
6), TE 30~55 °C IR Ja Bl P , B 7% P4 4 X 2 5 (A
T >50%) . [N N 45 °CHY Trehi2 v 14 i
o W E KT 55 °CH, B GG M SURI R %, 70 °CH
HIAH G 140N 20% , 245 TR 31 75 °CHy, JUT R

23.1

Chitinase activity

JUT RS 73/(U-mL™)

B4 JLT BREsE L F GS115-Trchi2-2-8 BiE B £

Figure 4 The chitinase activities curve of the transformed
GS115-Trchi2-2-8

51 dMb,*: 27 EFEP<0.05);*: Z R EZEP<0.01)
Compared with 1 d, *: Significant difference (P<<0.05); **:
Extremely significant difference (P<<0.01)

— 50kD

45.0 —

350 —

25.0

184 —

14.4 —

Figure 5 SDS-PAGE analysis of chitinase Trchi2
M: A RERE: LA EREA

M: Standard protein marker; 1: Purified protein
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B Trchi2 JUF 275 o
2.3.2 LT il Trehi2 Ji6 B A 5 1t

TR EEXT LT BB Trehi2 £ M W 5 52 mi (1
7), KR E MR, 7F 30~40 °CHRIE 1 h J5 IS
FIABA AN B &, U6 B AE 45~55 °CIN, il i 1 B 1 1R
B[] 7 SE A 320 T B, (H AR B 1 h 5 AT REOR B 50%
L R 63 1 S BT 60 °C Ab FE i B S 1 5
B, AEFER 1 h JERIBA 25% W E, BB LT R
Trchi2 [T #PE 4 0 HLRL R I& MY
2.3.3  JUT JFM§ Trchi2 i [ 3 pH

Trchi2 5 3& SN pH A 6, pH 3~6 I AH X6} il vl 76
50% LA -, HLBE pH A =g i s, pH KT 6 IS 148
b pH [ 7= B3R T B, 2 pHLak 21 8.5 B AH X B TS

120
100
80
60 L3
40
20

FHXS B /%
Relative enzyme activity

% 35 4 45 0 5 @ 6 M 7
T/°C

E6 Trehi2 WRiERMNIRE

Figure 6 The optimal reaction temperature of Trchi2

5545 °«CHILL , *: 78 7 |2 3 (P<<0.05); **: 72 7 i i 3 (P<

0.01)

Compared with 45 °C, *: Significant difference (P<<0.05); **:

Extremely significant difference (P<<0.01)

——30°C ——40°C —e—55°C
110 - —8—35°C —¥—50°C 60°C 45°C

—_
o
(=]

N NN 0O
[= el = -]

HHX TG/ %
Relative enzyme activity

N
(]

N W
S O

0 10 20 30 40 50 60
t/min

E7 Trchi2 HiRETEE

Figure 7 The thermostability of Trchi2

5.0 min Af HE, *: 2 57 35 (P<<0.05); **: 22 7 W Wk 3 (P<

0.01)

Compared with 0 min, *: Significant difference (P<<0.05); **:

Extremely significant difference (P<<0.01)

74929.88%, pHIA | 9IS, JL T Joii B Trchi2 J -2k %
(I 8), bR BH JL T i fiff Trchi2 5838 M R P 2644
B 2 A T S A
2.3.4  JLT Jiil# Trchi2 (1) pH A2 € P

JU T J B Trehi2 76 pH 4~7.5 £ 1 h G PR
IR AR E (>50%) , pH KT+ 7.5 B 3 P 10 T T [ (14
9), 7E pH 8.5 P53 1 AL 1 h J5 AH X v AR 10%,
Wi BH % B R A% e MR U, R IR B T - AR
JUT il Trehi2 5 id PRAF 54 pH 6.0
235 &JEBETXLTJ5EE Trchi2 5200

JU T Biff Trchi2 %F 0.05 mol/L Na* K", Ca*" ]
i 52 77 %88, BEE L T L A2 520, 225 0.05 mol/L
Ba® \Mg> \Mn*" . Zn* 4b 3 5 J 1T FEE Trehi2 i VESZ
B[R L B4, 25 S R A& F H 54 0.05 mol/L
Ag'Hg? .Cu*" \Fe?' I, Trchi2 J1 T Jofi ffg 7% 14 52 313
FUHDH], FHXETELE 5% LA R (K 1.
2.3.6  Trchi2 Bgf#E I == 4T 400

—_ =
xx O N
[ e -
*
*

N
[}

sk k

AEX T T 4/ %
Relative enzyme activity
3% [N
(=] [e=]
*
*

(=]

304 05 6 1 8 9
pH

B8 Trchi2 fY&ziE K M pH

Figure 8 The optimal reaction pH of Trchi2

5 pH 6 ML, *: 2 5 I 2 (P<<0.05); **: 22 7 il B & (P<

0.01); T

Compared with pH 6, *: Significant difference (P<<0.05); **:

Extremely significant difference (P<<0.01)

120
100 |
80 -
60 |
40
20

0

HERT B /%
Relative enzyme activity

B9 Trchi2 B pHIRE 1%
Figure 9 The pH stability of Trchi2
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¥ JUT B Trehi2 5B AAR LT BRI h, B
O J5 BB S W, AR 10 15 5 sURE T GF254 Tt i
M b, g5 RSN, JUT B Trehi2 20 g JL T B 32
B P O8N JL T . BE (N, N-diacetylchitobiose,
GleNAc2)(E 10).

3 it

AN AV B A A LB AR LT T R SR M A
FEZE S, Koy LB LT g 4 B AE 27~190 kD,
S NE H pH 4.0~7.0 , B id [ S 20~60 °C 5 )V
A 2 b 25 B 46 B 1k FLRZ A AN [R) (L, 2006; Li et
al., 2004). X T AR FL B JL T 0T B Ak D] A A AT B
£ R Z £ AE R W, M 5t N K % (Trichoderma
guizhouense) NJAU4742 Btk o v B 45 2 LT )il
filf Chi8 £ 30~40 °CH 1R m (1) 3% M , i i& pH 6.0,
Ca® 7 1E I B P i 25 42 iy, Co™ Cu® A Y i (1) 477
HAER BEAR LT BRI =4 FER LT ZHE (/D
FASE, 2021), e R RER K (1) LA 2 (Trichoder-
ma asperellum) J1."] Jii i Tachi 7£ 40 °C, pH 6.0 I 3%
PE I 51, MR R AL (1) LT i Tachi 2 35 #0 | K &
AL A K, R IE I % 5 ROS AR R AL 1 B s
PEFE =1 K S 2 B PP (R AR TN 48, 2016).

ko 1 5 v AR Ry — Fh o1 A5 A B ER R 8 A RN
Biiva 2 A IR T T LT 5T g e A £ R i AR G R
R AL E BRI . ki 22 5E(2002) Wk
2L R um A o B Atk 71N T EZI N 39 kD )
Ja A LT 5 B e A SR AN pHL A FH S L 43 il
940 °C4.0~7.0,5%F 2 Fii iR B AT R 47 I B7 A 2L
F FLgmAG LR R LR IE . Pan 25(2006) MY 415

F1 FAEEBEBF Trchi2 iFHEARM
Table 1 Effect of different metallic ions on Trchi2 activity

SEET ANEE% SEET AXNEE %
Metalions  Relative activity || Metalions  Relative activity
CK 100.00 Ag’ 2.57"

Cu™ 1.92" K 91.98

Ca™* 95.42 Na' 92.16

Mn* 27.00" Mg 55.47"

Fe™ 2.69” Ba™* 89.31°

Hg* 0.00" Zn* 68.00

E X CK (HO) M LE , *: 7 53 B 35 (P<<0.05) 5 **: 22 Rl
2#(P<<0.01)

Compared with CK (H,0), *: Significant difference (P<<
0.05); **: Extremely significant difference (P<<0.01)

Ui P61 B s24 SR BE T 1N RCUR EAE N 1143 bp
fi% 380 NMEILRR 7> T E N 41.6 KD )L T i, 352
1T T JEAZ30E AR LT R R £ SR FE 40 °C,
5 )d pH 4.5~6.5, 24 Hg™ {775 I 36 1% KR T B Cu™
S H VTR, Agh Zn® 5 HA 455 .

HHT, ok 20 SR f LT R B T b, A
W 5C 3@ T BRI RE AN IS R B Rk 1 77 20, 375
T JUT Bl Trehi2, e i& 4| IR FE AN pH 5 K5
Sy FLTE LT 5 B AE FH E FEAR A 5 i R Y
7 MR AR E PR, A R T AE AR P R R E
JUT J5i g Trehi2 78 BRI 26 AT N B 1t B AR E » 4
DG AT e A2 A 20 R i MU AE PR VE PR 55 T O 1 /KA L
TR AR I s Trehi2 5 AR LT U B =908 L
T W JUT U Trehi2 B S /134 3.96 U/mL, A
JE S BRAR P R BRI ARG IR 5 0 b 5 A IR
AT 5, 1 g TAR RO AT AR S5 Ty 4 i Hof
135 1 (He et al., 2019), LLIA B A4 P2 B3R o Trchi2
BASFELNSOKD, 5HADFE LT FBEFHI L,
HoarFrEB K. JLT B M Trchi2 1 Trchil
(GU361767) ¥k A K 41 R imfll M1 w bk, —F & H
JR 128 3L R 7 A1 AR AU D 39.71% , L B 0d e B i
FE pH . X 45 & 55 7 I B0 M R B AR e 1R 3 AN A
[, Trehi2 i FAAS E VEAR T Trehil (RGHESR, 2011).
Trchil A1 Trchi2 7] 8 & 21 5 i . M1 B AR AE A [

S 1

LT R
GlcNAc2

E 10 Trchi2 B IEILT B MBHEREER 27
Figure 10 TLC of hydrolysis by Trchi2 from colloidal
chitin

S: JUT SEMEARAE & s 12 Trehi2 BEFI A LT B4 : G1:N-
OB G2: LT hE:G3: L T =G4 L T
B GS: LT 1bE: G6: LT /NHE

S: Standard chitin oligosaccharides; 1: Hydrolysis products by
Trchi2 from colloidal chitin; G1: GlcNAc; G2: N, N-Diacetyl-
chitobiose (GIcNAc2); G3: GIcNAc3; G4: GIcNAc4; G5:
GlcNACc5; G6: GIeNAc6
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AR I YT B 3 N AN R P 35 1T 20 6 ) R LT
Wil 3 AT e AR £ 5 o 0 A K S BUK A [F)
T PO 2AH M B A rp A B R A

4 ik

A T I ) R AR B AN R R I R G
My T BRI RE T RE B GS115-Trchi2-2-8, 5 5%
KR E L LT BB Trehi2, K/N A 50 kD, AL i 4
JUT B = EEN LT B (GIeNAc2); 4
JUT B Trehi2 763 FE A 45 °C pH 6.0 I filg % ik
B K, 7E pH 4~7.5.30~55 °C &1 M X £ o2
0.05 mol/L ff] Ag™\Hg*" . Cu*" Fll Fe* 5 24 4| JL T
JR B S M o ASHIE TR LT BT B Trehi2 (1) 55 A J5i
BEAT T WEFT, N FLThRE RN R 48 R A= 77 )97 F St
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