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nia solani Kithn) FIAEYIBT 16 RE T A =3 HEW,
W& IR AR FF (Trichoderma harzianum) P24 1) 85 [ B8
1o BH S 20 Ji T FA) i A, 3 B0 TR B ) Bl R A, R
T JE R A= N AL PR AR A G e s

AT TR W 70 3R B, R 0 R B TR R TR L
A U ) v i 2 A 22 A AR AR T i R DA R A
BRSCAI MR EE R B IR, JRYID R IL
3 PIMEA O E 1, 6 H 1N E AT de-novo
JrE I E , 493 7 IRBFR A1 o AT TR [ U
SLRERORSRAT H R B By, A SR U1k K TR
5T IRVE M JF AL A B SEILAE K7 AT 76 BL21
(DE3)pLysS i Ih i 3 RIE . A BUR AT B e
CRFEHRE: 2 g PR A S0 D) e SR LB AR S .

1 #MR57EE

1.1 BERRSERERL S S ISR R vk 2k
K% ; M5 (Aspergillus flavus) Pk GIM3.493 14
B ERF B AT T, H R IR G 57 R RE
B KA DHSoc S BL21(DE3)pLysS PL A 3k
pUM-T Vector 5 pET30a Vector FHANSZLS % LRAF -

1.2 FRAFISE RNA R E 27
s % BRI D e SR &\ DNA Marker
T4 % I 55 ; BioTeke 2xPower Taq PCR Master
Mix; 2§ [1 Marker. Gel Extraction Kit ; 5§ B 57
A THER AERS.

1.3 ERBRRMERE  LBRE . AR IR 5,
PDB A [ 1455 77 3% s SOXTAE 4%

14 REAKREHEZZ RNAKRA DNA &
B ASEHR ] OMEGA F i RNA $i2 Bt & (O
H Omega 2 FD RS R E I 28 ‘CRIFFEIRT did
JE WS B (1 T 22 5 RNA. F H M-MLV RTase cDNA
Synthesis Kit /% % 3% 185 & () 5 TaKaRa 2 5D & %
S—HE cDNA.

15 FHSIE0It AL IRYIBT FE kbt
EROREEHUE KT 322 7 82 A RUEAT de-novo
Fr 5 00 52 A E s 12 73 A 45 2 1 3 AN E8 73 IR BUY 51
W VPR KERE L 1 BBK B 1 #EAT BLASTp A
MRS 2R, I AR B H Bl i R R 4 D, AR
IR 7 B [R5 1 0 (514
AR AR R A ] SE D, I T T2 380, FH iz 5
Yy H B BT SIS vE AR 2.

1.6 RIGEMRE NGO R 22 452

®1 EREAMISKESH
Tab. 1 The peptide analysis of differential protein

EHEEAR i o3 kB 51

Protein Partial peptide sequence
Sample 1 ALTTQSGAPWGL[I]JGTVSHR
Sample 2 LITI[LIQYTFHGGPNQQWR
Sample 3 SAI[LISQHQPVDNQASNPTGR

&2 FRRSIFSY

Tab. 2 The primer sequences use

WD A

Enzyme

SIAFR

Primer

S A1(5'—3")

Primer sequence(5'—3") .
cleavage site

T1 ATGAGCAGCATTCGTCGT -
T2 TTAAGCACTGTTTCCGTTGA -
CGGGGTACCATGAGCAGCATTCG

MU or Kpn 1
CCCAAGCTTTTAAGCACTGTTTCC .

M2 CTTGA Hind Il

i3 CGGGGTACCATGGCTCCCGCAGE
TCTTCATA P
CCCAAGCTTTTAAGCACTGTTTCC .

M4 CTTCA Hind Il

(5 RNA 28 S 5% 53 A5 1) e DN A VE N BEAR , i it 5|
YITLANT2 % B br v B AT 9 1 . ONAE RECE
N : 2XPCR Master Mix (Bioteke /A 7] I 2) 10 wL;
X5 )8 1.0 W B 1.0 L, 43 1 343 F W& K
78220 pLe KBS FE B E N 95 CHIAR 1
5 min; 95 ‘CAE 1 30 s, 60 ‘CiE K 30 s, 72 “CHE i
1 min 30 s, J5# 35 ¥ ; B Je £E 72 “CF ZE4# 10 min.
PCR P2 28 1 1% 35t i B 45 12 vl ik (0 R 0 AN 48 5
BN TC R S5 » HR % DNA % B R 57 £ (Omega 24
A IR B AT A R KAl S 0 H R B
5 pUM-T vector i £ , i £ Jx N 4% B 7] &
(TaKaRa 2 7)) #6547, 22 ~ 25 CI M 10 ~
30 min. HUEHE =) Ak DHS5a , 7 1% FH 4 5 20 7,
HBEAT W PCR %72 , PCR R MAR R FIFE P[] |, K
TiAS M ZE K B 15 mine %852 IE A5 1642 KM T
WP A ) B ZH 5 R 44 8 pUM-T-ATvALP

1.7 £MERESH  HAEZAT SignalP 4.1 il
M2 A A5 5 K7 51 . SR F ExPASy Chttp://web.
expasy.org/protparam/) [f] ProtParam Al ProScale Tl
B 0 R SR R 2 AN i B P S R AR
Jii, 383 GOR4 i 43 BT B 14 2 11 g 6 R 4 50 26 1 1
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S5, IR H SWISS MODEL Chttp : //swissmo-
del.expasy.org/) T H: = 2 &5 . ] F ¥ 3 NCBI
B $2 17 CDD Chttp : //www.ncbi.nlm.nih.gov/cdd) 73 H
Bk B A B A T X k. BLAST 23 #7 EL 8 7 51 1)
FEABLAE , 1) F %0 1t DNAMAN HEAT [E] 5 1 40 47 A4 222
ARG

1.8 BHFRIERNMBESLEE LIEAFRN
pUM-T-ATvALP JyREAR, A8 H 51 % M1 AT M2 BL R )
B A5 5 K 5190 M3 R M4 (3£ 2) 34T PCRY™ 1. 1]
W stk 334 =4, iE ) pUM-T £k 4k (W H Bioteke
ANFED MNP % E o 0 I R AR L SRS K L2 b
pUM-T-TvALP . pUM-T-ATvALP (“A” R - Y1 15 5
K, T FD FERIEZ AR pET30a (M H Novagen A F),
15 FH Kpn 1 F1 Hind III (e H TaKaRa 2 &) 347 XU
Yl. BEVIJG K DNA B Bt alifh , 2R 5 5 KAt
P DHSo & 054k . Pk th B v o, 76 37 “CR iR
Gi¥E IR o SR FH B AR SR BUTRL (8 ) Axy-
gen A ] , IE T PCR AMXUEE VI #EAT 58 . )+
5 1F 1E 7 1 B 2 50RL B Ay 44 4 pE30a-TvALP Al
pE30a-ATvALP.

19 RAEERMFTE.LE FEHAFR pET30a-
TvALP F1 pET30a- ATvALP %% 16 N\ K W #F 1 E. coli
BL21(DE3)pLysS #1. Phik g%, JFE A
50 wg-mL™" Kanamycn 1 34 pwg-mL™" chloromycetin
O B b5 b B AR A e HRt) 9 5 mL LB 4
BRI T 37 CRE I 2R, %1%
% 1 42 i LB B g B h AT i KRG 7. s as
W) OD gy (355 0.4 ~ 0.6 I, NN IPTG & 4K i
N1 mmol- L7, 43515 5 0.2.4.6 ho [, LLER (L
H 234K pET30a 1) BL21 (DE3) pLysS 1F 4 B 14 X}
. HFE, BOBEERE, JEIA 1710 R FRH) 2%
SDS _FFEZE M, #E4T SDS-PAGE HLyKk 7> #T . HELIK
SERRUG » T HRSCRRP Y 7 R AT Gt F R 22
110 BMAEERMNSGEFMEN KIlEZs: 11
WINIPN 1xBinding Buffer(8xBinding Buffer:40 mmol -
WK, 4 mol - ™' NaCl, 160 mmol - L' Tris-HCI pH 7.9;
ANEREFO)DBITFH MW B2 A BB, H
5000 remin™ % 3 B0 15 min; £ B b IE T %18
20: 1 LB &5 6 mol- L™ JR & 1) 1xBinding
Buffer, FRJIFUTIE , 2R S5 B TUKIB 1 he 255, LA
14 000 r-min™" (3 FE 550 30 min, YW _FIE R IFIE
i 0.45 pm JE IS U8 o B fE BEAT AR A 2l AL

(D% 10 mL 7 6 mol - L' JR Z ) 1xBinding Buffer
AT (20 28 BN B S O (3) R
10 mL % 6 mol- L' JR % [ 1xBinding Buffer i £ ;
(4) 10 mL 20 mmol-L" Wash Buffer (20 mmol L™
Wash Buffer: 100 mL=11 mL % 6 mol- L™ JR & [f] 1x
Binding Buffer+6 mol - L JR 2% RS 22 M (4.1 mL
Wash Buffer+ 2 5§ 77K € 4 2 100 mL) ZR £ R
)8 5T 5 (S AT 5 mL & 6 mol - L JRER A 1XElut
Buffer (4xElut Buffer {4} :2 mol - L™ NaCl,4 mol - L™
I 1% , 80 mmol - L' Tris-HCI pH 7.9) K ¥E it H 45 &
1, AT 45 38 254 1) A0 36 446 5 38 1 SDS-PAGE HiL K
XF Al Ak e R0 B A A R AT R I . 2 AT B TR A Y
S (DM e & AR ED (D% & A7 3 L
BIFRENARF, NS A 1 L Z R (Tris-HCL
2.0 mmol - L, S AL A3 JHEH K 0.1 mmol - L', 3 JR
TR H K 0.9 mmol - L™, JRE 0.6 mol - L7, i JE KR
WD BTG, B T4 CRHFEENT 1 h; G)¥E T
W 7 —NEA 1 LEMERTEM G, dk8 1
4 CRHEFE2 hy (DRSENTRIAN G 1 L TE Z MK
(Tris-HCI 10 mmol-L™" pH 8.0) , EDTA 1 mmol-L"'
pH 8.0) (e 1, 4k S AE 4 CTRHEFE2 hy (D IRJE,
/D85 4 B (PEC) W EEE M R AT e 4 T 1%,
I 52 B IR

2 FBRE5HR

21 HZEREZRNAFREREEMRETE &K
S 5453 3 (1) cDNA 1E R0, 48 H 5149 T1. T2
(R 24T RT-PCR Y1, ££ 1 200 bp Pt i1 & 75 B
SEHHRE ok (B Do ¥ v % 2 DHSa, B8 5 1
WPCRY 18, % sh B (K 2)RM, Bl PCR A
71200 bp MHEA B 557, 5 H KA E —
B, MU B T, AR ORI

kb
2.0

1.0
0.5

1 PCRY¥IGEHR R ERRYEIKE
Fig.1 Electrophoresis diagram of the PCR-amplified

target fragment
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2 pUM-T-TvALP ORF HJE% PCR #&3
Fig. 2 Electrophoresis diagram of PCR detection
of bacterial liquid pUM-T-TvALP ORF

22 M EEESH

221 mEZOBERAFFIERZLE)N T
g5 BB IR , TvALP 22 (R [F) ORF 4= K0 1 230 /M
XF, Gt 1 409 N KL . SignalP 4.1 73 MR B,
TvALP 8 H & A 1 B KN 20 MR IS 5 K7
5. HESFHEIERFH) 5 HTHH de-novo 5T 15 /7 3k
3150 43 K B B AH T L , A bR 10 1 28 24 R
JFFNULER b1, 25 KRB (B 3), i TL AL — 2.

MSSIRRLALYLGALLPAVLAAPAALHKKPEAVPNKFIVTLKEGASIDTDSHLAWVND
LHRRSLTKRSTAGVEKTYNIRTWSAYAGEFDDETIEQIKSSPDVASVEPDYIMYLSD
IVEDKRALTTQSGAPWGLGTVSHRTSGSTSYTYDSSAGAGTFAYVVDSGINTSHQQF
GGRASLGYNAAGGQHVDTLGHGTHVSGTIAGSTY GVAKQASLISVKVFSGDSSTTSI
ILDGYNWAVNDIVSRNRASKSAINMSLGGPASSTWTTAINAAFNQGVLTIVAAGNGD
SLGNPQPVSSTSPANVPNAITVAALDINWRTASFTNYGAGVDVFAPGVNVLSSWIGS
NTATNTISGTSMATPHVVGLALYLQSLEGLSTPTAVTNRIKALATTGRVTGSLRGSP
NSIIFNGNSA

3 ESHMNEEEFYS de-novo FHIRITTE LA
0T 20 MEIERRFP 81 95 )ik
Fig. 3 Complete match of the deduced amino acid
sequence and the de-novo sequence

The first 20 amino acid sequences are signal peptides.

DALt , ZR e R BEPU B K VR T 34 22 Sl A P R
i LB 2 G

222 mEEFOBGERSEEHTA R
A DNAMAN HED , 23 0 A BB 14 2 1 B 1) 20 1
HLAINA3 KD, S N T7.96. N GOR4 ¥4 Bt
BRI B S R G A B I e S R UK
%R EER T A, L a- 158 )E (Alpha helix )
o1 &b, 5 B 2% 45 #) 1) 22.25% 5 %E{# 4% (Extended
strand ) 104 &b, (5 & 45 R 1) 25.43% 5 TC LN
il (Random coil 214, (5 2 45 K4 1) 52.329% (B
K13 TVALP & I A5/ D . fHt] WL, ToRi
W) i E B 2R B S M IR T -
PEAREE L TR A . SWISSMODEL #E4T =
REERITIN , 25 R BoRTME & A £ 1 a-helix 45
¥4 B-sheet J 24514 2 2 25 %4 loop FaI . 28 (15T
(P Th e SE AR T L 23 (] 45 4 R Th RE X 35, iX L6 1)
REDX 35T B & A A G IME B o BRIk, Tl L 1)
REX I B OCE T, & 4 FroR, J8 I NCBI P £ (it
(1) CDD T 2% 126l 14 25 B T e DX 384T 20 A
R B B 1 S R AT 1] 5] -F- (Peptidase inhibi-
tor_19) 78 X% il A B £ 1 il X R 2 IR R 1 1
S8 FIEHI— N, HALE Asp/His/Ser fiE A6 = B4k
IR, 22 TR IE A 55 (GTSMATPHVVG351-361) -
ARG YEAL A (HGTHVSGTIAG192-202) FllK 4
FIRTEVEAL A (AYVVDSGINTSH158-168) , [A] i ik
BHA 2N A A0

==

ST

Putative conserved domains have been detected, click on the image below for detailed results.
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A

bE

calcium binding site 2 Al
Inhibitor_I9

Inhibitor_I9 superfamily

Specific hits
Superfamilies
Multi-domains

calcium binding site TA\ A
Peptidases_S8_PCSK9_ProteinaseK_like

Peptidases_S8_S53 superfamily

El4 TvALPZERINREXEAIFUM
Fig.4 Prediction of the function domain of TvALP protein

223 5 FIIH R RELRAMS A BLAST
2 A Py M e R A = R R R A, RS
I DNAMAN S AFREAT 22 7 91 B, S5 Lo, Bl
Y5 AR R AR /K F 15 Trichoderma hamatum
1] alkaline protease (gblAAP15044.11) \ Hypocrea
lixii [] serin endopeptidase (emblCAL25580.11) [A] Y5
% 15 45%, 5 Gibberella zeae PH-1 ] hypothetical
protein FG03315.1 (reflXP_383491.1D Fi BeAH AL Hy
39 % (K5

23 EZREBENWESEE Kpn | M Hind
Il XY i ) 5 ki pET30a. 41 50 B i ki pUM-T-
TvALP F1 pUM-T-ATvALP, 3% 3 #4076 F 1 BL21
(DE3)pLysS 32540 . SIRZAIER A EA
Jii Fi pET30a-TvALP  pET30a- ATvALP i3t 47 PCR Al
WD) % 58 , 45 AN 6.7 B , PCR AUV 7
FHIE B AL B 346 L H 0 4% IE B 3 41 5k
& B WA B, & W pET30a-TvALP F1 pET30a-
ATALP F iRk B A C A 78 il
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TvALP
hypothetical_protein_TRIATDRAFT_302419_[Trichoderma_atroviride]
alkaline_proteinase_[Trichoderma_hamatum|
extracellular_serine_protease_|[Trichoderma_virens|
serin_endopeptidase_| Trichoderma_harzianum]
serine_proteinase_[Trichoderma_reesei_QM6a]
alkaline_proteinase_[Colletotrichum_higginsianum]
alkaline_serine_protease_alp1_[Colletotrichum_gloeosporioides_N]
alkaline_serine_protease_alp1_[Colletotrichum_orbiculare_ MAFF_2]
Alkaline_proteinase_[Fusarium_oxysporum_f._sp._cubense_race_1]
Alkaline_proteinase_[Fusarium_oxysporum_{._sp._cubense_race_2]
alkaline_protease_[Acremonium_chrysogenum]|

alkaline_serine_protease_Alp1_[Aspergillus_fumigatus_A1163]

serine_proteinase_[ Aspergillus_fumigatus]
extra('ellu]ar_alka]ine_pmtease
alkaline_serine_protease_Alp1_|Neosartorya_fischeri_NRRL_181]

El5 REABTVALPERSHMBYMEMLEDLE
ARG LER
Fig. 5 Phylogenetic tree of TVALP protein of Tricho-

derma viride and alkaline proteases of other species

kb kb
2.0 2.0
1.0 1.0

0.5
0.5

6 EHFH pET30a-TvALP B PCR K W4 E

A: 1. A FHRL pET30a-TvALP ) PCR & ; M : D1.2000
DNA Marker; B: 1. B 2 J5i ki pET30a-TvALP XU ;2. HAH
JiUHE pET30a-ToALP B U] 4706 1 M1. DL2000 DNA Marker
M2. 1kb ladder DNA Marker.
Fig. 6 Identification of the recombinant plasmid pET30a-

TvALP by PCR and double enzyme digestion

1. PCR confirmation of the recombinant plasmid PET30a-
TvALP; M. DL2000 DNA Marker; B. 1.
digestion of the recombinant plasmid pET30a-TvALP by Kpn
I and Hind Il ; 2. The recombinant plasmid PET30a-TvALP
(Enzyme digestion negative control) ; M1. DL2000 DNA
Marker; M2. 1kb ladder DNA Marker.

The restriction

[E7 =4HFApET30a-ATvALP #) PCR R BB K E

1. pET30a-ATvALP 5 28 5 R U] 41 %) I8 ; 2. pET30a-
ATWALP BB PCR; 3. pET30a-ATvALP 4L R S ] 5
4. M1. DL2000 DNA Marker;M2. 1kb ladder DNA Marker,
Fig. 7 PCR and double enzyme digestion identification of

the recombinant plasmid pET30a-ATvALP

1. The recombinant plasmid PET30a- ATvALP (Enzyme
digestion negative control) ; 2. PCR confirmation of the recombi-
nant plasmid PET30a- ATvALP; 3. The restriction digestion of
the recombination plasmid pET30a-ATvALP by Kpn 1 and Hind
IT; M1. DL.2000 DNA Marker; M2. 1kb . ladder DNA Marker

24 BEHRNEABHAERRE GHURE
1 pET30a-TvALP 5520 iR (1Y) R PR R BE S 3t 4R
E L, VIS 5 Ik B pET30a-ATvALP B 415 K ) 1 1k
1E 45 kD Ab B — 23 A B A Ay, ST & A K/
FRIE o SR 5 DI B AE 5 IR I B 20 B 1 20 6 7 I
W2 EE W a4 0 B s T E , 3E AT SDS-
PAGE HL 3K A, & B 36 4 2% 1 3 B R AR U
o T LA

PN S DI R S R TR L A i BN
A5 155 G 2 IR PR 25 20 °CLIPTG K & PR &
0.5 mmol - L™ , #£ 38 F#AK 42 100 r-min™', W1 8 fi7w
RN E AR A A AT REAEUTIE T R I
(B 8-A) o XHZALIAIE AT AL, 76 45 kD BT A 5
— B R A A (B 8-B) . Bl o e HEAT AR 1t
SV, RIALIR AR BT R B, S BRI,
TeFAT T 0 EAE BB TS PEGAIE .

M M 1
kD kD

66.2
+——45.0
35.0

A B

8 YIR{ESHELEHERISDS-PAGE kS R E L

A:1. BL21(DE3)pLysS/pET30a % F 6 h;2. BL21(DE3)
pLysS/pET30a- ATVALP & 5 % ; 3. BL21 (DE3) pLysS/
pET30a-ATvALP i%5 5 6 h:4. Hi75 it ;5. #EJIvE s M. &
1 Marker; B: M. 4 [1 Marker; 1. i 5 6h {7 BL21 (DE3)
pLysS/pET30a-ATvALP [W404L 8 1. M. & [ Marker; 1. i
5 6h ] BL21(DE3) pLysS/pET30a-ATvALP 240 1 .
Fig. 8 SDS-PAGE electrophoresis analysis and purification

of the recombinant protein with the signal peptide removed

A: 1. Induced BL21 (DE3) pLysS with pET30a for 6
hours; 2. Non-induced BL21 (DE3) pLysS with pET30a-
ATVALP; 3. Induced BL21 (DE3) pLysS with pET30a-ATvALP
for 6 hours; 4. Ultrasonic supernatant; 5. Ultrasonic precipita-
tion; M. protein molecular weight marker. B: M: protein
molecular weight marker; 1. Purification of the induced protein

of BL21(DE3)pLysS with pET30a-ATvALP for 6 hours.

3 i 18
31 RUESEMESE (7 U oo ey R ke [E A 41
2SR R R s B R AR . 127 9 R R R W gl
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L FH () SR ABL 2 A ) 356 ] Fp A PR S X3k, JE ek .
H A [F BAH L h BE 19 R LR S X 3, JE P

WAt FFE 5| AT PCR &34 LSRAS B AR i B, 15
456 cDNA R PRIE Y HR (RACE) AT 4L o {4 25
AR IRE 4K cDNA LK H |, 1% 077
CURRTh FL R T 2 P A B R , 6048 a2 R
it JI A D 3 R B A O IR DL Bk B T T R A
S (R I 9 2 T B R A 1 R R 2R (RGAD Y
HEF BN ARBE T AT B B
TR 7 31, SR F [EUR S B 4R, M 8 K 25 B Pk
Thod B T WP B A B EE R 1K ORF 791, 3 HoAtE &
H SRR 7 41 5 R S Ik B 1 56 4= UL AC .
3.2 WMHEAEB(IVALP) EEEXBTETRIE
S KRB B RIE R G0 DL PO ¥ R B RE R0
e I R P ) BT 1 44 . B H RN R B2
N W 9T B g ) HLAE S B B o e iz A8 FH )
RIERG. SHAERIERGALL, KIHFF#E R E
RO B A A A 8L T 5 B A R I AR B
(o e S AN N B - PN vl < o[ v
pET30a F 41 %42 H i i) 12 A8 I A% R I8 3,
s, AR RIGAT B AR R SEBL T 2 Fh S IR B A 1)
Feak0, AW ST LA pET30a R N I8 844 , DL
E.coli BL21(DE3)pLysS i HRIE W , It 1
4 ik AR pET30a-TvALP  pET30a- ATvALP , B
ik BRAR IR FE N 20°C , 982> TPTG 9 %4 0.5 mol - L™
DA J% 1 #5534 100 remin™' 25 551 S AR AL AE T
F 1 BL21(DE3)pLysS H, VB A5 5 Bk 1 S 4 R0k
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The cloning and prokaryotic expression of the alkaline

protease gene TvALP from Trichoderma viride

XU Yangyu'?, LIU Fuxiang’, HONG Yanbin', CHEN Xiaoping', LI Haifeng', WEN Shijie',
LI Xingyu', LI Ling', LIANG Xuangiang'
(1. Crops Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou, Guangdong 510640; 2. Guangdong Agribusiness

Tropical Agriculture Research Co., Ltd., Guangzhou, Guangdong 511365; 3. Guangdong Zhongshan Experimental Middle School,
Zhongshan, Guangdong 528404; 4. School of Life Science, South China Normal University, Guangzhou, Guangdong 510631, China)

Abstract: A peptide sequence was identified from antimicrobial proteins in Trichoderma viride based on the de-

novo mass spectrometry determination. Through BLASTp database searching, it was found that this peptide

sequence is encoded by a alkaline proteinase gene, and the target gene fragment was amplified using homology-

based cloning. Bioinformatics analysis reveals that the TvALP gene (GenBank number KJ659907) has a complete

open reading frame of 1 230 bp and encodes a protein composed of 409 amino acids. This protein has a predicted

molecular weight of about 43 kD, and an isoelectric point of 7.96, and contains a signal peptide composed of 20

amino acids. According to classification, the protein belongs to the peptidase inhibitor_I9 superfamily and is a
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member of the subtilisin serine protease S8 family. The sequenced plasmid was ligated into the prokaryotic
expression vector pET30a using double digestion, and the expression was induced in the host bacterium BL21
(DE3)pLysS. The result showed a specific protein band at 45 kD, which was consistent with the predicted size of
the target protein, indicating that the expression plasmid pET30a-ATvALP (“A” Signaling peptide excision) was
successfully expressed in the host bacterium BL21(DE3)pLysS. After sonication, the protein formed inclusion
bodies. However, after in vitro renaturation, no active protein was obtained for antibacterial mechanism research.

Keywords: Trichoderma viride ; alkaline proteinase gene ; prokaryotic expression; inclusion bodies
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