- 64 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 5

TR, XIPHY, MG, S T AL AC-XT KRIL T RS AC—chi6195 JE[H (1 5w MRk R AE WA IR EE ST [T). S5 MR, 2025, 57
(5): 64-74.

WANG SY, LIUD D, DU S L, et al. Cloning, expression and bioactivity analysis of chitinase AC—chi6195 gene from Arthrobotrys conoides AC=X] strain [J].
Animal Husbandry & Veterinary Medicine, 2025, 57 (5). 64-74.

FETMNAE AC-XJ #RJLT FREE AC-chi6195 E FE /Y
REREREYFEERAR

EACRY, AAAN, HDES WA, Fook™?, KEHE?,
BEFEFT, K2, FAH'?, KE
(L AL K2 ShUNEE 22, il 48R 830052
2. W ST S O TS, H BB AT 830052)

T SEFTRSEYAE LT R YR, 26 B AR AC-XT A3 N 410 P LRk, SBBULT BRI AC—chi6195
FEN G, FHHUHT IS 0 TR T R RS EA M, R 3, S-EEKEIR (DNS) H @k E % E A & AW EEE T, riEE
AHEALEAN pH ., B KY . &BE 7 XA S0 B A B, R LR T 75 0 BaokT 28 0 e 25 [ 28 iy = 30 4h AR i AR 422 1)
fiE, 459 AC-chi6195 ZER 41K 1453 bp, A 2 NN TSI, i 308 NEAEERR, AC-chi6195 J& THEIL/K il 18 F ik H.= 245 # Jy L8 (1
JUT Bl =BRSS5 B LT TR S 0 F AR XJ-A1 #JL T B AO-379 4% ZMN iRl ; SDS-PAGE 4Mr R, &
HEEH AC—chi6195 43 TR 24 42 kDa; R Ni )2 HrE454 Western blot Kl {7, #R75 T 4lifbny H AV ; DNS i JFORREAR I 7R , % HEAH
JUT B TE R 102 U/mg; BEREREMT B, BRI RGE I B S5 pH=7, 40 °C, 1, 4- " HfCHMERE (DTT) . SDS. Cu® X HAg 1l 1E
A, BT AR L T BRI RS s, LT B AC—chi6195 2 AR TR 75 Wi B 28 s fn o BB 2k s =1 4h du 12, 24 36 h Ji, Rk
FFEBFET-F 53510 65% |, 93% . 100%, EHEITEL R =4 RBET-353010 75% . 97% . 100% . 5T 45 5 A 4 £ 1 0 TR v 00 2 il il 75
AR AE T 1k H

KRR AT AR, JLT RS, BESERRE AW

FESES. S852.6 XHERARERD . A XEHS: 0529-5130(2025)05-0064-11

Cloning, expression and bioactivity analysis of chitinase AC—chi6195 gene
from Arthrobotrys conoides AC—X] strain

WANG Shuiyi"*, LIU Dandan'*, DU Shaolei'*, LIU Yutong"*, JIANG Bingbing'*, ZHU Huiru'"’,
Bayinchahan'*, ZHANG Yang'”, LI Yongchang'®, ZHANG Wei'**
(1. College of Veterinary Medicine, Xinjiang Agricultural University, Urumqi 830052, China;
2. Xinjiang Key Laboratory for Research and Development of New Herbivore Drugs, Urumqi, 830052, China)

Abstract; To explore the biological functions of chitinases from Arthrobotrys conoides , this study was focused on the cloning and molecular
characterization of chitinase gene AC—chi6195 from the Xinjiang strain ( AC=XJ) of Arthrobotrys conoides, which was previously sequenced
by our research group. The gene was cloned and expressed in prokaryotes to obtain recombinant proteins. The enzymatic activity of the recom-
binant chitinase was determined using the DNS method ; and its enzymatic properties under various conditions such as pH, temperature, sub-
strates, metals, and chemical reagents were analyzed. Furthermore, the biological function of the recombinant chitinase was assessed by trea-
ting the nematodes Caenorhabditis elegans and Strongylus equinus third —stage larvae. The results showed that the AC—-chi6195 gene was
1 453 bp in length, and that it contains two intron sequences and encodes 398 amino acids. AC—chi6195 belonged to the glycosyl hydrolase

18 family and had a typical chitinase three—dimensional structure in the form of a barrel. Phylogenetic analysis revealed that it was relatively
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closely related to the chitinase AO-379 from the fungus the Arthrobotrys oligospora XJ—A1 strain. The SDS-PAGE results indicated that the

recombinant chitinase AC—chi6195 had a molecular weight of approximately 42 kDa. The purified target protein was verified through purifica-

tion by Nickel column chromatography and identification by Western blot. The DNS assay demonstrated that the recombinant chitinase had an

activity of 102 U/mg. The enzymatic characterization analysis showed that the optimal reaction conditions for this enzyme were pH=7 and

40 °C, and DTT, SDS; and Cu®* exhibited inhibitory effects. The enzyme degraded colloidal chitin and a small amount of chitosan. After

treating the third—stage larvae of C. elegans and S. equinus with the recombinant chitinase AC~chi6195 for 12, 24, and 36 hours, the mortal-

ity rates were 65% , 93%, and 100% , respectively, for C. elegans; and 75%, 97% , and 100%, respectively, for S. equinus third—-stage

larvae. These findings contributed to the development of efficient chitinase biopesticides from predatory fungi.

Keywords : Arthrobotrys conoides; chitinase; enzymatic properties; biological activity

B TE 2 U 2 A BR A O™ s R 19 2 A
Z—, BT REREREFREMFLRCE, W
TN 2 A B LT, HHAY & dUs g 3%
PRI BRI | BRIRSE AR IR IR EK He 2l {HAk
P LR 250, B =2k, e
FNMAERET I A5G, e U5 AR R
B P 2 HUjs (1 2 (0 SR G A il R0 L A b LR
— IR . RIEANTHALL RO T, HAR N AR
PP BB AR YN 1, BER LRy
BT B A 2R I 1 4D TR M B £ R L
i, EVEREATEA B FEE PR, Wb
AV EL R, HIZEEREEAR A 2
FArE, XTREETRIS Y, HA RAFMR RS

R TEE R E LT B LR iR & dL, 78
g & ferh, Rl g AL A S
KEmE (ANE A BEAILT SR ) B 4G [ I o
LR ARE, BER AR, RAZR, I R
AR do i AR R U R LT RS RE K Ak
HUR AR BPRILT B2, TERBEE | KRR
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(Aspergillus nomius)'® | WREWFE (Paecilomyces li-
lacinus) s YEL R ETE T , FEIBLE RO AR R
PR s 0 2 B AUL T RS, TRl S )L
TR R S A EA TR R A OG, X SR JL
T TR R I R - 0 98 7 P R TR E A

SR Ny e NENTEISTAS E Ai0] L EaWERT P (DN e
fE  (Arthrobotrys oligospora) , 1RIHETT ANFETE (Ar-
throbotrys conoides) 5 HAEILAE 5 & 7 =X LAHM,
AP T B 519 AL P 32 A TP X R A B
FRMEFILS 2 FRAE A &l FEEsE b, Xl
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B 12 h e BRI ILT il AO-
801 AbIRFETNFAATFL I 12 h [ 4 di AT FE T HAREE I
4, RFEvbE; F AO-801 AbFHEE diG | 6 h J5 HiEp
kAR, 12 h JFO0Fe ' R UL T R
XoF T 2 0 28 % SRR ) A AR LA R T T
SR H AT E 1B 45 AL B T AR XL T B s A
HEATRIFGT AR S50 28 A ST (514 77 DA P e ok 4 3
PIEHIN Y, s LT B 5L R 20 4>, M
IR BUL T BB AC—chi6195 HEAT R ik | il
TEPED 7 K PR BT gy, [ IR X 4 B i A= 9
Uite. RGN — P E R RSNLT
T AR FALH PR A T RE, W SRR A Y g
il F ALy A

1 #RETE

1.1 #HiXEkRER

KIGFFIE OPS50 514 7 M\ FL B K 75 i s AT 4k
TR K22 75 28 LI = R, A BRTEL R
LYTRUESPQERER Y Oy S /7
1.2 FERKH

DR EAERK (PD) W HH S A
ARRAF; LRARKIERE (NGM) WA LG
YRR A F; RPT His FREEBUA . HRP-£47
7 1gG W A Affinity A Fl; KIAFFE DH5a M Rosetta
(DE3) J&Z M. cDNA R FRF &8 [ K
AR (dbnt) ARAF,; KA DNA $2
B & B AL R ERHE A R AR AU E
RNA #h#2 417 & . RNase Free DNA &5 55X F &
P A A T A A FL BOR AR BUATR 08 | OMEGA
NH His inE A LifbiRA & (MR RE AR W
HER KAV ARFBRAF; BCA A B I E it
F & A b a & TR AR A F,

EAILT Bl . FREL4 g LT kRS
120 mL JKEEFRIE &, ERBEFE 24 h 5% T TR
250 WA BT 60 min J5 AkSEHEFE 30 h, PEATIA TR
pH {HH] 5.5, dRZHE A AR 1 h JF 5 IRIEFH: 18 h,
FH 2 B F R LB ) B B0 19% W ISR LT 5 -9



- 66 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 5

I pH EH,

1.3 JLTJ/EE AC-chi6195 HIE=EREWIE B
S

1.3.1 3145 4a &

ST T IR A AL AC-XT BRHEAT T 4
FERA A4 PR ALy £ b LT e 3
AC—-chi6195 H#iHg , {8 Primer Premier 5. 0 ¥}k
RS Y. EUESIWIF S A 5 - CGG-
GATCCCGATGTTGTTCAAATACA - 3", F X £k &b Xy
BamH 1 BYINL 85 TUES 195508 5'-CCAAGCTT-
GGCTAGCTGGACAAGAAG-3", FRIZ N Hind Y]
N, SIS mAETAY TR (B BOERS
Al A
1.3.2 E4EF AFE A H 2 DNA, RNA #2 A
cDNA 4%,

P22 . R IR T AFRL TR AC - XT R EEFD 22 K
B PD WiiAR IR, 26 CAMFFRRFE10d, ibignh
VEIFIEE 22 &

FEDIZH DNA $2HC. 8 TE 22 4 I L B 2 DNA
PEIOGA VLA PRI, BT -20 CIRAAR L,

RNA $2 U0 K cDNA & . B B 22 4% I8 H B R
RNA $l £ 20 Ak 120 57) &2 156 B 5 4 JRC I 4 75 DA 96 T L
RNA, SRJE{HH cDNA S5 550 &8 RNA % 5
9 ¢DNA, B T-20 CIEFEEH .

1.3.3 JUT /B AC—chi6195 & B 6 % &l 5 & 4 4
158 F 5

A3 LA TR 45 A FL 240 DNA FT cDNA A
Mt 4T PCR 3%, HE R BV &M R, 94 C
5 min; 94 °C 30s, 61 °C 30s, 72 °C 100 s, 30 ME
¥ 72 °C 10 min, PCR ¥ ¥4/=#yz4iftk . BG5S
& pMD19-T iz, AL B KT DHS« 32 745
Hiffirtr, 37 Cabm s, PRICATR P IF 1T PCR %
JE, 4 PCR % 0 IHYE R e Ak 3% 18 LA T AY)
TN R TIT .

A H SignalP | InterPro, Phyre2 25 W) A B B A
X} AC—chi6195 J R K g tish 2 (1 2547 )5 51 43 B 2
R, FE ] MEGA 6.0 %k LASRETE (NJ) *f
AC-chi6195 ZHERRFHI A1 14 AR B E LT Bl
FEIR Iy A i R Gk B R
1.4 JUTRBE AC-chi6195 EE KR FRiL K 4k
1.4.1 E28 pET28a~AC—chi6195 Rty M d 5 % &

DB HE 95 A3 cDNA A AEA, PCR 738 AC-
chi6195 FE[H | 38 A8 Byt iR WG 1 L vk Rz I B ) SR K
NI H B R B, B pET-28a 25 85k 5 H A9 A
By s BamH 1 A1 Hind 34T WG], B4
FE T4 EERER T 16 CiliiEsz, W EA Tk ik
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P Rosetta (DE3) KIFHFF £ B W #E, JFXF T4 R
REHATHRI PCR %0 | RUEDI S8 Sy
1.4.2 E41 pET28a~AC—chi6195 Ji %5 64 R 4 K ik |
HF A &G sk

1401 BRI K5 27F 600 nm P KT
MERIWOCEEME (ODgy,,) M 0.6~0.8 J5, Xf ik
TTESAMIUL, B FE S 0~8 h, IPTG i
SUE TR TG AW E 0~2 mmol/L, 55 IR ¥ i
WA 16, 25, 37 C., WHEERIEFMHTIHESNEE
fifi 1 His A& alifbinlon &l & kA7 aifl, Rt RIg
Pt His bREEPiA N —Pi . HRP-FHi R 1gG N =Xt
HEHEHIHFT Western blot &, XH4ifb s ERE
PE, BARLER. KaifbiE R mimtied, i
WEHRNG6, 4, 2. 1 mol/L JRE & 0.01 mol/L PBS &
WBENT 6~8 h, WEBHASTEN.
1.5 F|ZHJLTEE AC-chi6195 FIEFF 45
1.5.1 FILT Fill AC—chi6195 & &

Fie i BAC B 11 B I s X700 G v B s X E 4 UL
T IEHE AC—chi6195 # P B AT AE

i 3, 5S-—f53K#R (DNS) Fo kil e )L
T RS, WEE 10 min J5 ARG OEAILT B
PERBAYEXT R B 50 Wl EZJL T S-S B PEXT B8 2
A5 200 pl 1% M ECAR L T BT 2J, 50 C &N
30 min; A A 500 wL DNS i #|, /K% 5 min,
10 000 r/min, 5 min, HE3HWINE OD,,, . [, B
HEEEE A N-Z i -D- 2L E A MR 2 (NAG)
THREJLT BRg
1.5.2 pH /A E48IUT Fi B AC—chi6195 #3%

ROl ROV pH H: 7EpH A3, 4,5, 6,7, 8,
9., 10 2, J I T AH LT ol A A il v

pH FeuE e, K EAILT Bl 5I7E pH {ER 3,
4.5.6,7,8,9, 10 N4 CHHEI12h, fFix
TG SAE R D g A0 LT BT AC - chi6195 ) pH 2
FETE
1.5.3 BEXFTLILT b AC—chi6195 4977

il SN B . FEON TR EE A 20, 25, 30, 35,
40, 45, 50, 55, 60, 65 170 C AT, 45
LT ol AF N B

PEE R, K EALILT R 4 B ECE AE 20 ~
70 C AR EE FHCE 2 h, %P 20 min J5 7 R0E 5%
e LT R AC—chi6195 AR E M,
1.5.4 JRM*ZTLIUT R AC—chi6195 497w

SEMEEH 1% LT BB R . BARJLT B, 52
B R RAERIRY), TERE 50 N IE i
Py T T S
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1.5.5 2B & FAMNFRANTELILT FKds AC-
chi6195 #%

Sy BIECH 1 A5 mmol/L 9 MgCl,, FeCl, .
ZnCl,, CaCl,, KCl, NaCl % &H &85 TR,
TE o3 SN S5 1T 00 4 T 85— %o il 3 P P S

Ay Eedl 1A 5 mmol/L B —Hi 7rAEE ( DTT) |
LRV R (EDTA) | HidE LM, SDS, TEfib
JoF RIS N Ak 2R ) T M R S
1.6 EHJLTRES AC-chi6195 Xt 4k & iR & 1
=AU
1.6.1 kB Re9H &

75 W BT R A ) &5« K NGM. [ i 85 77 2
HIA 0.6 mL R E OP5S0, A 37 °CAyE R4
EREFRAE G SR 12 h 5, KR RE IR L A 75
BATLR B oy U0 T ok, BB BIH R, B R
10 d J&, FHZEKMTIR, A&,

LRI 2 = 14 OB 45 . R AR D S R

WEEPER T, 27 CHFREAT~10d, HIFEHET
TR R, PRAERHL,
1.6.2 EJUT Fubfad s & &4 &

W WL 2% vh IR IE W (PBS) M X RE 4L, 50
mg/mL B LT il AC—chi6195" ik B2, 44
AIMAE] 12 FLFIR A Rt REALES N 2 mL
X R AR ST 200 SR2k L, BRI 3 ASPATIAE, 7F
25 CHEAFFArHIAE 12, 24, 36 h G AHL BpET:
R IEMER LR AR AR LRI

2 HRE5HM

2.1 AC-chi6195 EE# PCR ¥ & 55E

PCR 45578 (B 1), AC-chi6195 LLBIHET A
IR 2 DNA AR HEATY 1S, 153 1 453 bp 1Y
H IR By LABI4ES AT cDNA AR EFTH 1,
351197 bp I HB B, 54 SER 4L 35k i
DUy 2 PR R/ —3

M. DL2000 DNA Marker; 1~2. PCR =¥y,

1 AC-chi6195 E[E DNA (A) #1cDNA (B) ¥ igEX=4

2.2 AC-chi6195 EFmBEHK S FHAES T
AC—chi6195 J¥HI L& 2 NN & F, WETHB
PLGT JF3k, AG #5&, 4r3lfiF 210~394, 679~751
iR, BAREEN S T FFFIE, AC-
chi6195 FE[H 4ifih 398 NI, 5/ AR X -
A1 JLT R AO-379 JE B 7 51 1 [R] JR 144 87. 04% ,
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IR S R TR H 89. 50% . AC—chi6195 4T3k
55 1~20 MR IR NS S IRGER, 5 128~ 132 Jylidt
IR AR 18 FRIRHEE A0 M X3, 2 172~ 180 7K
B AL TR PEAL A (8 2) o A Phyre2 BF T 4
=54 R JLT il AC - chi6195 H A LAY (1)
GHI18 JLT Fuif — IR S B 453k (11 3)
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PTG PR A

2.3

3 AC-chi6195 EFE &R E B/ = KL

AC-chi6195 ERE H) =& 54
$t AC—chi6195 ZHEML P4 SR E R ( Beau-

ATGTTGTTCAAATACATCGCCTCCCTCGCCGTCCTGGCATCTTCCGCCGTCGCACAGGCCAGCTACATAGGCGGGTACAATGCAGCTTTC
R k=i K e An S ifie Mo dlEcnie 8% Sr M WA B K S Y T 8 6 ¥ N A A F
AAGAATATGACCGCTGTCTACTGGGGTCAGAATGCCGGTGCCAGCGTTGACCCAAACAAGCAATCCAACCTACTCAAGACATGCAATAAC
K N H T AV Y WEB QN AGBAS VO NIKQSNLLKETECHNDN
ACCAACATCGATGTGGTCATTATTAGCTTTGTGACCAAGTTCAAAGGAAAGGCGGGGGTCCCAATTgto0gacacactctctaotecata
TN I 0V VI T SFVYVT XFKSGIKASGYVIPI
ttcotacccttgtctttttatgtgatctgttgecgcoacggcttecttgcatetgcatgcagtgacaggtttttttgecgttcgggggaate
gotctgcttgttteccgtteccoatategetgggtgcganotcgetaoctcggotgggrtantgtctttgtagCTCAACCTGTCAAACCAATGE
L ML S N Q€
GGCAATGTCTTCCCTTATGCGGAAAATCCAAAGAATCTGACTGATGTCTTGAACTGTCCTGATATTGGAGAAATGATCACTCAATGCCAG
6 NV F P Y A EHP K- NILTODVY LNEPODTI G EMNTITQTCAQ
GGACTCGGAAAGAAGGTTCTTTTGTCTTTGGGCGGATCGACTTATCGAGATGCAGCATGGAAAAGTGCTGCTGATGCCCGTGATACTAGE
6 L 6 K K Vv L L 3 L-86- ¢ § T Y R DAAWI K S A ADARDTS
AACACTCTTTGGGCTATGTTTGGCCCTCCCAGTTCOTATAAATATCGACCTTTCGGTAATGCAACTGTTGATGGATTCGACTTG6tgagt
N T LW AN FG6 £ PSS Y K YRPF G N AW NI "©FW.L
aocooootgctgottttgtgatacttcotocotcgggotagooctttctancoottgtattctotaggACTTCGAATATGTAGCCAATCA
0 F E Y V A N Q
GCCTTTCACCGACACTTTCGCTGCCCATATCAAATCAAAATTTGCCCTTGACAAGAAGCGCCAATACCTCCTCACTGCTGCCCCACAGTG
P ET OTF AAMR T K S KFE A LD KK RQYLLTAMRIPQTE
CCCCCAGCCCGACGGTGCCCTCAACGTTGCCCTTACCAAGGTTGCATTCGATGCCATTTTCATCCAATTTTACAACAACTTGTGCCAGAC
P QP D 6 AL NV A LTIEKUVYAFDATITFTITQFYN-HRLTCECOQT
CTCGACCTGGGCCAAGGGTAAATCCCAAATGAAGAACACCTCCTTCAACTTCCAGTTGTGEGAGAACTGEGCGCGAACCAACAGCGCCAA
S T W A K G K S QMM KDNT S F NF QL WEWMNMWTARTNSAN
CAAGAACATCAAGATCTTCATCGGTTTCCTCGGTGGTGGTGTTCCAGGTACTAGCGGATACGTCAACAAGAATATTGCCCAACAGATCGT
K N1 K1 F I 6 F L 66 6V P 6T S 6 Y V N KNTIAQAO QTIWV
TGCCGATTCTCTCAAGTTCAAGAGCTTTGCCGGTGCTATGTTTTGGGACGCATCTATCCTCAATATCAATACTGGAATCTTGCCAGCTET
A D S L KF KS F A G A M F WD A S I LNTIMNTYZGI L P AV
CAGGGACGTCCTGACTGGCAAGGTTGTCATCAAGAAGCGTGAGATTGAGGAGCGTGAAATCAAGGTCCCTGTTGGAGGTGCTTCCACCTA
R D ¥ LT K Y W I K KR EJXTEEBEREI KWEEREVESASTY
TTCCGCTGAAGACTATATCGAGGTCAAGGCCCCGGCCGAGGCTGTTCGCAAGTTCAAGAGAAGACACATCCACCACCGTCGTGCGGGLTT
S AE DY I E VY K AP AEA AV RIKTFI KR RRUHTIMHKUMHRIRATGEGTF
CTTGTCCAGCTAG
L s §

B2 AC-chi6195s EEFIREHESHNIERFT

veria bassiana) . A5 [QHMERF ( Beauveria brongniartii) . IH 15 DA SRR b 5 2% O R AT 0T
G T B W ( Metarhizium anisopliae ) , #53 Jit HL B
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AL DRI 2060 R H K i

( Cordyceps farinosa ) . BUMH @ 4L 5L ( Cordyceps fu-
mosorosea) F& 5 FEL B PEECE LT TiME, [ HE
[ 4§ BL 2 ( Drechmeria coniospora ) . K Tl ¥ ¥ B
( Vertillium dahliae) . TI1{OMEU B ( Lecanicillium psal-
liotae ), J& 1 3 ¥ 0] J& W & ( Pochonia
chlamydosporia) . V#1175 N B (Arthrobotrys oligos-
pora) . BT NILE  (Arthrobotrys musiformis) . FE
fUPRIE I (Dactylella cylindrospora) . P47 AAFHL i
AEF (Arthrobotrys entomopaga ) . T £ V£ B& $5 #
( Dactylellina cionopaga) F£9 FhE£E H BB JL T 5 i
R G AL R, 45 R R W] Bl 4 5 A TE AC -
chi6195 504195 MBI A0-379 R4 K Rk, H
HESHE AR AR AR, MRk A
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Arthrobotrys oligospora AO-379 (AVR59248.1 )
59 100L— @AC-chi6195
Dactylella cylindrospora Endochitinase (KAF3936852.1 )

| Dactylellina cionopaga Endochitinase (KAF3917938.1 )

48 Arthrobotrys entomopaga Endochitinase (KAF3909593.1 )

99

Arthrobotrys musiformis Chitinase 1 (KAK6507278.1 )
,-——Beauveria brongniartii RCEF 3172 (OAA52283.1)

100 Pochonia chlamydosporia 170 (XP 018141218.1)

Verticillium dahliae Chitinase (KAH6697667.1 )

Cordyceps farinosa GH-18 (AIU45789.1)
poy ———— Drechmeria coniospora Chitinase 1 (XP 040658157.1)

loo{Comyceps Jfumosorosea Chitinase (AGG09185.1)
99 Lecanicillium psalliotae Chitinase (ABQ57240.1 )
Beauveria bassiana Chitinase (WAS59302.1)

Metarhizium anisopliae Chitinase (KFG86526.1 )

© ARG B R

B4 JLUTREE AC—chi6195 E R W= F L o

2.4 BHFRH pET28a-AC—chi6195 KINEEYI L E

8 BamH 1 A1 Hind Il X} pET28a—-AC - chi6195
JRiREAT UGV, BEU)E A BES AR B/
£, RUTEHFORAE (K5),

1197 bp

M. DL2000 DNA Marker; 1. AC—chi6195 JFi L1

5 EBEHRNNETIRIE

23

2.5 BEAEABSEGMRL

AC—chi6195 7£ IPTG 0.7 mmol/L, 37 CiEF 4 h
Bf, HEARBIOR A, 55 K/ 42 kDa (W
HEH (K6).
2.5 BEHERSGURETE

i His PR A alifbinlh G raife, Fralife
J5 B FE S AT SDS=PAGE 43 M % Western blot %5 %€ ,
R R AC—chi6195 4ifbROUR R 47, 2lifh i R/h2y
42 kDa WWHEMHAEH (K 7).
2.6 ZFAJLTREBHEEEREBEER
2.6.1 BaEH

i BCA B &R E AL T Kl AC—chi6195
FEEWRE N 1.42 mg/mL; I NAG brifE i<k i15,
DIBAR LT BT ik ¥y, il & 240 JL T BT AC -
chi6195 MG PEN 102 U/mg,
2.6.2 mIER M pH AR pH #& 2 M

LT i AC—chi6195 7 pH =7 W} TG 1 5
L, SO RS (B 8), AL T B AC—chi6195
1€ pH=6~8 A/ TFCE 12 h J539RA 65% LI 1Y
B G M
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42 kDa
42 kDa

42 kDa

M. ZEH Marker; 0~8. AC—chi6195 i S0}/ 0~8 h; 9. FATEXS M, 10~17. FEFWEHHIH0, 0.1, 0.3, 0.5, 0.7, 1, 1.5, 2 mmol/L;
18~20. WP 37, 25, 16 C,

Ble EHAZRFSHE (A), FSRE (B) MFEIEE (C) i

100 =
90 = - IRIE L

80 — - FEt

70 =
60 =1
50 -
40 =
30 -
20 -
10 —

42 kDa
42 kDa

AR 1/ %

pH{E

8 pHEXTEAILT FlE AC-chi6195 iFH MMM
M. # Marker; 1~2. #lift AC-chi6195,
2.6.3 RIER IR EARAL T M

E7 Z=AEH SDS-PAGE (A) #1 Western blot (B) %% LT Bl AC—chi6195 13 14 e & I B 1Y 7+
VT 2 W 4 K AE 40 °C I ik B A KM, ik AC -
chi6195 1Y 3k J2 7 ik B2 4 40 °C, AC - chi6195 7
60 °C PR 2 h J5 B PR I% 2 37%, 76 70 CARIE 2 h
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