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HiFES: hC
ATHES: Hsr
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2015104009669 2015 7E 7 A 9 H (09.07.2015) CN
HFEAN: TREMERELER AT (SUNSHINE

LAKE PHARMA CO., LTD.) [CN/CN]; T H ] K E %
ZE T KA 1L 98 B 4 2k @ X, Guangdong 523000
(CN)o

RUEA: B¥IB (XIAO, Haipeng), T [H ) %4 452
WK 2248 F VD IR 2408 368 5 R PHOERHE ), Guang-
dong 523871 (CN). ZEFIEE (LI Lijia), TE A4
REN K ZHE LY IR %R 368 5 R R,
Guangdong 523871 (CN). AP (LIN, Shushan);
FETRERFEN K 7 L VDIRE IR 368 5 41
Y& [, Guangdong 523871 (CN)o  ZEFB (LI
Yusheng); H E " RARETKLHE LD IREH
368 5 4 P 6 FH% B, Guangdong 523871 (CN).  #
¥ (YANG, Bin); 1 "R HKIETK 24 LIk
%% 368 5 AR PHOE R [T, Guangdong 523871 (CN).

MRV (CHEN, Xiaofeng); 1 [H ) REREH K%

(8D

(84)

B Vb ¥R 2 % 368 5 R BH OB R B [E , Guangdong
523871 (CN). ZEICHE (LI Wenjia), T K& &K
MK LHE IR LIS 368 5 A6 A,
Guangdong 523871 (CN).

HEE A ERE, TR AT IR A E XA
#): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LU,
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW o

Wl GO ERE, TORE AT R A X A
#"): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BR P (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#ll (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

EEBRAT:

L b R 5 (R 2088 21 25 (3)-
BIEUE T B R BN 5.2(a))

(54) Title: PREPARATION METHOD OF RECOMBINED LY SINE-SPECIFIC ENZYME

(34

REAEHK . — T MR R R MR RO 4807

(57) Abstract: A preparation method of recombining and expressing lysine-specific endoprotease in Pichia pastoris. The method
comprises: optimizing, according to a codon preference of a yeast, a gene sequence of a lysine-specific endoprotease; constructing a
recombination expression vector containing the optimized gene and genetically engineered bacteria; and fermenting and generating a
recombined lysine-specitic endoprotease.

(57) TE: —FhTE ARl B P B AR AR RN TR AR (Lysine-specific endoprotease) [l %7715, HA
FEAR LT BEBEAD T i PR U Ry S N VT EE ARG IR ZE R P 3 M 5 2 0 A 2 DR ) B A ek A R B [
TTRERR, JF ORI AR = S R e N IR B
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—Fh E LU R RR R R LR ] 2 7 R

ARG

AR B TR AR Bk, AR B34 T — b B 40 &R RS 3 PEE (Lysine-specific
endoprotease, Lys-C) I Al # /i, GHE LRI, B MR R i RL 5.
BREAR

TS R - VE R (Lysine-specific endoprotease) /& — P PEE (1lE, 4 FELN 26kD, BT 2&RE
AR ZEBRMR AL —. BRI E A, Cerrm KM Lys R Em (5RHEMMER RSN, arel
77 HE EE Trypsin 2 BIBGAZ KB, w7 BT K 1% Fe ar BN B MS/MS DG IEFCBkAT 8 A %5 e, BRI FE R
RS T BRI SRR S 4k, BWH S EN L — MBI, Lys-C AT H T HAEEA T
b A P R A D E) i Sy AT, [Nk Lys-C B Al 72 3R R TR 24 49008 ple oA B 19 2638 R Ui b4k )
TLAR, REEHT A LRGN LR TR, A% 51 ED¥i.

H i i LR B R 2 o RN R RIA =4, A =M e T & AR Lys-C: P2
P, AKBTCEFH, MR . IR e O B PR AT I RO A, O K R AT
BrFRrh 4y B9 F) . RIASRIN Lys-C M B B3 5E, 41 Promega 11 Lys-C T2 370 Jo/ug. [FIES =
WATEMEN Lys-C B2 A, PR, REEAMEK, HRMTZRE R, XA RME T
Lys-C B9 iZ M H .

H i RA S R A A R, T oA . 208, WA G e e s e, TS5
HME A . [FIESE P E RS ARG BB i MR = 20 A P ik, Tt H rlys-c MM S BN B, K&
W SEE 1T rLys-c B4 K RIR R Z A P2 A, R, BEar—FhUE. fI(E. Foog . 35 Ve rlys-C 1A 7
2, TR RN T K CA R 5 B R S S AN E .

RANE

AR T s LRI FR ISR EAA R, 3R 4E T — i I R M & i, W K A
SRR MRS AR T B 12 TR 1 B 2 2 0 B R R L A 1 4 S % o 2t S TR e g
il 4 7k . N AR RS S R R LV AR AR TR MR

AR I TR AL T — M AR A A R R R e LR, %8R DNA 55128 SEQID NO: 1.

bk AR R LR AR R, SN SEQID NO: 2.

—FpEMAEML, SHF SEQIDNO: 1 K pPICOk-PIV.

AR IR T 3 50— T TR T —Fhm R A E A RS S PR TRE I, ik TR & 8
SEQID NO: 1 5 /RFEELTA

TEAR B — e sy A, B i TA2 A GS115/pPIC9k-PIV.
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AR I F AR 7 S TR B A 1 — i AR ik A AR R R DR A, BT R

1) 3404k DNA F£% SEQID NO: 1, &3 C 5wilsin 6xHis #8345, FRAZEREFES] 57 Al 37
53 BN A G RO S S5 Kex2 A7 80, RABATEEER G, K15 PIV;

2) CHEBAET S Ko T 1 PIV 6 AR pPICOk H, 3 4K pPICOK-PIV;

3) K BIRFTR UKL pPICIK-PIV #H1T Sac SetAk., FFH R EE/RIERE GS115 Wk, &3R5
R, GrIE AR = e B bk GS115/pPIC9k-PIV,

— R PO R R LR A R A R R R R T, AR B R, BREE LR, SRR
B AH Rk 1 L R R T G

— ol R L i R R A AR S R R S R T T v, HARRIEAE T, BELUT PR

a) SRR PR AR AL . S BB T — IR R R, 7E 28-30 T HIFRE ODeoo ¥ 15-20
i, #EE g, 28-30C BRI, & 8-12h tMINF RESHT IR SRIA, R 12-1200 FEIE,
BB FR U L

b) REEAEST: KRR R ERER BB, 1R 28-30°C TR R E R EIL 70-80%0F, LA
2-4ml/min SINH I 9~12 /N, IS 1%~1.2%PTMI1 B BEVEREEIT S, 60-72h J5 467 4-12h UK EE
O AT B S R

o) I LRRFRIMA S E . AR AR T R E O E QT .

FEAR g — e sl 77 s, SBIR by REEIG R B R R I B & 1-5%

FEAR B — e sl /7 srp B ER @) A FEEZ IS S0 10 pH N 4.0-8.0; B3R b) o IS S B3R 2R 11
pH {E>4 5.5-6.0.

FEAR R IR — e St b, ki B A 20T BIEEA T .

PRARIREIL T Sk R, B, ARSI H AV EE R E. Bl PR a) RS
pH B K 4.0-8.07, F£IRDER a HHELHE ST pH A 4.0<pH<8.0,

AR AR B NIEAME, B E SHA R 8 47 S BEBEA s B 1%,
2% 5% 7% 8% 10%FE R HUAITT— N HA N BTN, FMEA N+/-1%, N+/-2%, N+/-3%,
N+/-5%, N+/-7%, N+/-8%5% N+/-10%E A E 7 W WA TT, M “+/27 Z i,

AR TE KT L 2E R R S MRS (N SRR AT S0t S5, SR MR AR R R A T, Oy A R R
PRI Dok AR Pt 7R ROR L . 5 E R P B TR, K AR AT, R R SR R A TR A L
TR T AR AR, REEAMRK, HIRE TR RSN, TR A AR 1 i IR HL A UK
W BRE SR, HAEF I thys-C W s, X T EE LRAWIF R U LAY S R AR BRGNS
W FANE .
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& 1 N EH RIS KL pPICOK-PIV 7~ &,
Kl 2 4 PIV AN [H)75 5 B[R] R I 3 B vl v 45 o = 1
Besgiiy X

NS A BARSE % A R A i — 25 B TRAEA, (R B S AR Tk, TR R
I TS, SRR AT
SHE 1 RARATORL pPICOK-PIV KRR

1. EH R R R B R R (PIV) I 4 5 Al

FRYE GenBank 23 A [ B B o 7 1k B2 AP 51 (AY 062882) A ZL R [y 51 (AAL47683.1), 2B EF#
AP ARG SN, ) B R o M AL R 7 U AT Ak, TR 7EH C st 6xHis #3548, FR7E PIV ZE[H 351
57 S A Xhol S A Kex2 & AABERE VI 45 Lys-Arg Xt M HI ST AAAAGA, 37 5l TGA &K IF#1S
T Nofl f7 5%, SR1G9mASEEIN PIV, AN G A Al #i T & KA M (pUC57-PIV).

2. B RIKFORL pPICOK-PIV [1JH4 2

FIH Xhol 1 Nofl {7 5 AbFL I {4 (8] 44k 18 T-ao v Ei ik i B, 5 pUCS7-PIV £ Xhol Fil Nofl XU T [A]
W AF B B Bk AT e, R 19 2 PHIE Bk 18T-a-PTV. 73 B BHME AL 18T-0-PIV £ BamHI I Nofl 3L
PG, Wk E IR A B (a-PTV), 5 pPIC9k £ BamHI F1 Nofl XUV J5 MU FO 344 Beidh A7 4%, ik
738 e & A RIL UKL pPICOK-PIV, SR W& 1. R 57 AOX1 137 AOX1 SIatATilfe, W4 R %
NSRRI B ELIt — 2

s 2 R GS115 B RRNE kB

1. pPICOk-PIV HHE: 4L,

FIHT Sacl B V)AL 5 %6 2215 KL pPICOk-PIV HEAT 264k, , #4218 Invitrogen /A 7] EasySele Pichia Expression
Kit FHYJ7 i & W RS T RIRZ A, IR R YRR GS115 Btk AT MD “PAR b, 30CTFH:%
3-4 RACH R

2. HREERRR SR R R A R I T

PRk /NS B MBI 0 S Y RN 2 BMGY 5%t (FRE A, BEEER 1%, EAM 2%,
YNB1.34% . Glyceroll % ¥ 0.004%. 100mM BEER 22 pPifD, 30°CIEREEFR, ODgoo Z14 15-20,
R YA S0mL BMMY 3575 (Jii A 40 b, BEERRY 1% Ak 2% . YNB1.34% . AE4 3 0.004%. 100mM
BERR AR 2D 19 500mL H#EFEIMH, T 220rpm $EIKH 30°CHFR, & 12h #0196 AAR 1 F Bt AT 5 SR
ik, JLRE9R 96h. BIESE/SEUEE IR, B0 (12000rpm, Smin, 4°C), B 3G AN [F 5 B 9 10 8 T
Wi, IR B TR B R R E AR, AT SR R A

3. HERIERRR SRR R B
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HARJ 308 DRI E =Wk (CREMUR RS 0.817U/mL) #HAT S0L R WERER . Bl Fh
BN 5%, HEERA 201 HatiEERE (Bl 40g/L. KxS0417.5 g/L. MgSOs 14 g/L. KOH 3.2g/L. CaSO4
0.8¢/L. PTMI 3ml/L, pH A 6.0) K 50L KEEGEH, Ki7% 16-18h, FREEMEEIR 0% LT3 70-80%, 4%
2mL/min I HH 10 NEF, Fi6ES, AFE SR pH N 5.5-6.0, FEiEFHNMASE 1.2%PTM1 [ H
B 5 60-72h, JLRME 121h, &R 4h BUR REMEEATRGRE R, 45 1 0L 2.

KM 3 BEREE RS 5 T R

1. W RS M BRI 214K

R b5 2 R A G E B i, B A VA 30mM Tris-HCL, ANy 5k 40 T8, HALA 0.1m2,
ERYEJS P E pHS.0, 0.1M NaAc Pl (A B 7 Z A3kl DR ERE NAFEH e, &
FER) pH 9 pH 5.0, H% 7.0ms/cm. JFH pHS5.0, 0.1M NaAc 2t T b, SHHEH 0.1M NaAc Al
0.3M NaCl 283 (pH 6.0) HEATVEML, HJ5H 0.5M NaOH Bt 17 B4, ®GHHATET, MEREE, W
1.

2SR S R T S T

1) W BCH] . Tris-HCL £8P (100mM, pH8.5): FREL Tris2.428g ¥ T 200mg H4li/K ', F HC1
pH % 8.5, Lys-C JEMIVEWR : BL— 37 Smg % JE Y (N-p-Tosyl-Gly-Pro-Lys 4-fifi & ZEfZ BEBS £5 ) EL#EH] 3.939mL
AR RIS

2) SEEGIE AR B Tris-HCL 22 MR 180uL, MIAFE A, 10uL, RV 10ul, 215 FHESFR4C, T 405nm
b, BFRE 208 K EL, 3L 30min, RIVIRE 30°C, il MLk, BURMATIEHY B LR T 4 R .

3 HHEAR:

AATEx(Tv] Sv)x N

R B (UmL) =
[£x 8]

AAR: B F)FE IR CRURNV AT B R4

Tv: RNV RBER

Sv: AR & (1 1A AR

b: JaEA lem

N: FE BT 2L

& BERWICHRE (HEKIEN 9.620mL/umol/cm)

4) BEWEE S B EEAL 1umol /K A T 5 (O & 2 SO — AR AL

R 1 B R R LR & 5 5 BRI 2 45 R

4
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alifk bR fiffi% (U/mL) [ 2 (Yo)
R b 13.32
PH 25 15 75.09 43.28
e 80.97 62.17
HF 7.763U/mg 75.35
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<110>
<120>
<130> 2010
<160> 2

<170>
210> 1

211> 1355
<212> DNA

213> Lys-

<400> 1

ctcgagaaaa

tcaccagcett

ggaattcatt

aagcctggta

cttgetacct

tcegeagetg

ttgcetgatg

ggtaaagatt

accgttgage

caggtcagtt

tcaggaagtt

aacgctacag

atctgtactg

gcegeacatt

C

gagccecagg

ccacaggtca

ttgcecgeace

ctcctettea

tggagtggat

gagccgcate

acgttttget

tgtccgttaa

ttgtecttgee

attttgetga

gtgaggttga

cagctgttge

gtacattgct

gtattgaaga

IR AR B2 A B A 7

PatentIn version 3.5

agcctcagag

cgetagatte

acctgctaga

agttggtgte

cgatactcca

acttagagct

tcactttgca

cagaccatac

agctaatttg

ttetttgtac

tgeecgtetge

taagatggtc

taacaatgga

tcaagctacc

SEQUENCE

Pl LA A R R S R ) A T 0k

atggcaggag

gctaacccta

agagttgcca

ggattgaaaa

gacggtagac

gcecatcagat

ggtgctggaa

tggtctcetg

caacctggag

aaggeccggtt

gcaactcaat

tttacctctt

aattccccta

gctgecactt

LISTING

atgtcgecegt

atgctgecac

gagctgecece

ccgcaactce

atacagctag

tggaaactag

aggaaatttt

tcatcgaagg

atttgagatt

atagagacgg

ccggtacaag

ccgeecgacgg

aaagacaatt

tgcagacaat

PCT/CN2016/089324

tettcaagee 60
ttetgeaget 120
attggetcca 180
agaaattgat 240
attccctatt 300
atctggttee 360
cgaggettet 420
agacacactt 480
gtcagttcca 540
ttteggaget 600
agcatacgac 660
tggatcttac 720
gttttggtea 780
ctggttetac 840
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aacactacac

ggtggagcca

agaactccac

tctttgggac

gtttctgetg

tcegetgttg

tcttatcaac

cagagaaacg

gceccteate

<210>

211>

212>
213>

438
PRT

<400>

Ala Pro Gly Ala

1

Ser Pro Ala Ser

Thr Ser Ala Ala

35

Ala Arg Ala Ala

50

Gly Val Gly Leu

65

Lys—

aatgctatgg

atatcttgca

ctgetggtgt

atgatatcca

ttggtgtcac

tcgaaggtgg

ttagaggtgg

actatttctc

atcatcatca

C

5

20

Ser Glu

Thr Gly

Gly Ile

Pro Leu

Lys Thr
70

tgacgcttce

cagagatgca

tttctaccaa

tcaccctaga

ttatgatgga

atcaagtggt

attgtacggt

cgatttcagt

tcattaggcg

Met Ala

His

His
40

Ala
55

Pro

Ala Thr

actattaacc

aagagagaca

ggatggagteg

ggtgacgcca

cacacagcat

tcaggacttt

ggaccaagtt

ggtgtttact

geege

Gly Asp Val
10

Ala Arg Phe Ala

25

Phe Ala Ala Pro

Lys Pro Gly

Pro Glu Ile
75

agtcagttac

ccttgetttt

ccactccaat

agaaatacag

tgaccagagt

tgactgttge

attgecggtge

cacagatttc

Ala Val Leu

Asn Pro Asn
30

Pro Ala Arg
45

Thr Pro Leu
60

Asp Leu Ala

cgtccttact

ggagttgaaa

tgcaaacggt

tcagggaaat

tgactggcecca

tggagatgga

tcctacatcet

cagatacttc

Gln Ala

15

Ala Ala

Arg Val

Gln Val

Thr Leu
80

PCT/CN2016/089324

900

960

1020

1080

1140

1200

1260

1320

1355
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Glu

Ser

Gly

Pro

145

Val

Gln

Gly

Gln

Met

225

Thr

Ala

Trp Ile Asp

Ala

Ser

Lys

130

Tyr

Leu

Val

Phe

Ser

210

Val

Leu

Ala

Ala

Gly

115

Glu

Trp

Pro

Ser

Gly

195

Gly

Phe

Leu

His

Gly

100

Ser

Ile

Ser

Ala

Tyr

180

Ala

Thr

Thr

Asn

Cys
260

Thr Pro Asp

85

Ala

Leu

Phe

Pro

Asn

165

Phe

Ser

Arg

Ser

Asn

245

Ile

Ala

Pro

Glu

Val

150

Leu

Ala

Ala

Ser

230

Gly

Glu

Ser

Asp

Ala

135

Ile

Gln

Asp

Ser

Tyr

215

Ala

Asn

Asp

Gly

Leu

Asp

120

Ser

Glu

Pro

Ser

Cys

200

Asp

Asp

Ser

Gln

Arg

Arg

105

Val

Gly

Gly

Gly

Leu

185

Glu

Asn

Gly

Pro

Ala
265

His

90

Ala

Leu

Lys

Asp

Asp

170

Tyr

Val

Ala

Gly

Lys

250

Thr

Thr

Ala

Leu

Asp

Thr

155

Leu

Lys

Asp

Thr

Ser

235

Arg

Ala

Ala

Ile

His

Leu

140

Leu

Arg

Ala

Ala

Ala

220

Tyr

Gln

Ala

Arg

Arg

Phe

125

Ser

Thr

Leu

Gly

Val

205

Ala

Ile

Leu

Thr

Phe

Leu

110

Ala

Val

Val

Ser

Tyr

190

Cys

Val

Cys

Phe

Leu
270

Pro

95

Glu

Gly

Asn

Glu

Val

175

Arg

Ala

Ala

Thr

Trp

255

Gln

Ile

Thr

Ala

Arg

Leu

160

Pro

Asp

Thr

Lys

Gly

240

Ser

Thr

PCT/CN2016/089324
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Ile

Asn

Asp

305

Ala

Ser

Ser

Ala

Ser

385

Arg

Gln

Ser

Trp

Gln

290

Ala

Gly

Leu

Gln

Leu

370

Gly

Gly

Arg

Arg

Phe

275

Ser

Lys

Val

Gly

Gly

355

Thr

Ser

Gly

Asn

Tyr
435

Tyr

Val

Arg

Phe

His

340

Asn

Arg

Gly

Leu

Asp

420

Phe

Asn

Thr

Asp

Tyr

325

Asp

Val

Val

Leu

Tyr

405

Tyr

Ala

Thr

Val

Thr

310

Gln

Ile

Ser

Asp

Leu

390

Gly

Phe

Pro

Thr

Leu

295

Leu

Gly

His

Ala

Trp

375

Thr

Gly

Ser

Gln

280

Thr

Leu

Trp

His

Val

360

Pro

Val

Pro

Asp

Cys

Gly

Leu

Ser

Pro

345

Gly

Ser

Ala

Ser

Phe
425

Tyr

Gly

Glu

Ala

330

Arg

Val

Ala

Gly

Tyr

410

Ser

Gly

Ala

Leu

315

Thr

Gly

Thr

Val

Asp

395

Cys

Gly

Asp

Asn

300

Lys

Pro

Asp

Tyr

Val

380

Gly

Gly

Val

Ala

285

Ile

Arg

Ile

Ala

Asp

365

Glu

Ser

Ala

Tyr

Ser

Leu

Thr

Ala

Lys

350

Gly

Gly

Tyr

Pro

Ser
430

Thr

His

Pro

Asn

335

Lys

His

Gly

Gln

Thr

415

Gln

Ile

Arg

Pro

320

Gly

Tyr

Thr

Ser

Leu

400

Ser

Ile

PCT/CN2016/089324
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W F E kB

L— MR A vER, b T, HEHRF59 SEQIDNO: 1.

2ARYERAZEK 1 prik iy S M IR LRl ,  FURPEAE T, HEEM P49 SEQ ID NO: 2.

3. —FhEARA, HFHLAAT, rdEiA &A% SEQID NO: 1 ] pPICIk-PIV.,

4 — Pl Rk AR R S B R TR, HUARREAE T, BT TR & /741 SEQ ID NO: 1
(¥ PR A R

SARYERCRIZ R 4 Prik 2R TR, HAREAE T, kiR TR E Y GS115/pPICIK-PIV.

6. —FlE R IA AR R Ve TR i v, HARIEAE T, DL B gR.

1) k{46 DNA /741 SEQID NO: 1, fEJL C ui¥fihn 6xHis #3%, HEENFH 5™ bl 37 3
S AEINE GBI RS Kex2 A1, & BATARERG M, K15 PIV,

2) HIEBEAATSK o BT PIV AR pPICOk 1, 15 H 4L R pPICOK-PIV;

3) g LIRS ERL pPICOK-PIV AT Sac ZeMEAL, JFr%% ZEREEE GS115 Btk , 23578 SHEE
forill, 97149 = 7 B AR GS115/pPIC9K-PIV

7R R 1 TR AR R SRR A, HASIEAE T, B IR ARk 4~5 dhifE—
TR B TR B, SRAT B A B ik F AL R 7 Ll

8. MUK 1 AR A R R LR TV, A IEAE T, WHERL PR

a) AR SR P R S K B PR R — GBI, 1E 28-30°CHEFRE ODgoo A 15-20
B, B T gOh IR, 1 28-30°C TGS, & 8-12h AN BT IR S RIA, KB 12-120h S5 15 1L,
B0 I IR i

by REEAE: KE IS R B R KRR IR A, 7R 28-30°C FEIFREFAEIL 70-80%H, L
2-4ml/min SN 9~12 /M, TN 1%~1.2%PTMI (H BEATR TS, 60-72h J5 &R 4-12h UK
TRREAT IR 0 5

o ¥ LlERRESE. A EEIBERE AR A EAR TR .

ONHE BRI R 8 TR J7id:, FRRAEAE T, DPR by RIEEE 5 B AR IO BRIy 1-5% .

LOARYEAHIEER 8 Fridify 7k, HAFEET, PR ayrh PEEE SO pH (9 4.0-8.0; A58 byrp
I £ AL H pH {E2Y 5.5-6.0.

10



WO 2017/005213

PCT/CN2016/089324
6xHiS NO[I
PIV
(l-¥
BamHI
5' AOX1 promoter, o
10581 bp
SacI
AmpR
Xhol
1
E§iE (U/mL)
18.00
16.00 * \\\\\\\\\\\\
14.00 * )
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
10.00 - P \\\\\
8.00 * \\\\\\\\\\\\\\\\\\\\\\\
o \\\\\\\\\\\\\\\\\\\\\\\\\\\
4.00
2.00
0.00 B N > By B By > By * > < ﬁﬁﬂﬂ-rﬁ—‘l

63 67 71 75 79 83 87 91 95 99 103 107 121 (b

K 2

11



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/089324

A. CLASSIFICATION OF SUBJECT MATTER

C12N 9/60 (2006.01) i; C12N 15/81 (2006.01) i; C12N 1/19 (2006.01) i; C12R 1/84 (2006.01) n
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CI2N, CI12R

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CPEA, DWPIL, JPABS, SIPOABS, VEN, CPRSABS, MOABS, CNABS, TWABS, CJFD, CSCD, SIPONPL USTXT, JPTXT, EPTXT,
WOTXT, CNTXT, cnki, isi web of knowledge: endonuclease, lysine-specific enzyme, lysine-specific, lysine, endoproteinase,
endoprotease, endopeptidase, yeast, pichia, lys-c

GenBank + EMBL + DDBI: search on SEQ ID NOs: 1 and 2

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 103865836 A (THE GENERAL HOSPITAL OF CHINESE PEOPLE'S LIBERATION 1-10
ARMY et al.), 18 June 2014 (18.06.2014), see the whole document
Y MA, Yan; “Research of Recombinant Lysine Endopeptidase Construction Expression and 3-10

Activity”, JOURNAL OF CHONGQING UNIVERSITY OF TECHNOLOGY (NATURAL
SCIENCE), vol. 29, no. 4, 30 April 2015 (30.04.2015), ISSN: 1674-8425, pages 53-59, see
pages 54-56

A OHARA, T. et al., “Cloning, Nucleotide Sequence, and Expression of Achromobacter 1-10
Protease I Gene”, THE JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 264, no. 34,
05 December 1989 (05.12.1989), ISSN: 1083-351x, pages 20625-20831, see the whole

document
X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person

other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

20 September 2016 (20.09.2016) 09 October 2016 (09.10.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao WANG, Qiyang

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62088409

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Protease IV”, THE JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 278, no. 4, 24
January 2003 (24.01.2003), ISSN: 1083-351x, pages 2549-2553, see abstract, page 2549,
left column, last paragraph & GenBank accession number AY 062882

PCT/CN2016/089324
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Traidej, M. et al., “Identification of the Active Site Residues of Pseudomonas aeruginosa 1-2

Y TRAIDEIJ, M. et al., “Identification of the Active Site Residues of Pseudomonas 3-10
aeruginosa Protease IV”, THE JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 278, no.
4,24 January 2003 (24.01.2003), ISSN: 1083-351x, pages 2549-2553, see abstract, page
2549, left column, last paragraph & GenBank accession number AY062882

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2016/089324
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 103865836 A 18 June 2014 CN 103865836 B 11 March 2015

Form PCT/ISA/210 (patent family annex) (July 2009)



N

[ b BB S

PCT/CN2016/089324

A. EAME

C12N 9/60(2006.01)i; C12N 15/81(2006. 01)i; CI12N 1/19(2006.01)1i; C12R 1/84(2006.01)n

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
C12N, C12R

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

CPEA, DWPT,

EPTXT, WOTXT, ONTXT, cnki,

T ke 22 InF A7) 1 FL T 9R E CBR FE iy fk, A FH M &R CnfE D )

JPABS, SIPOABS, VEN, CPRSABS, MOABS, CNABS, TWABS, CJFD, CSCD, SIPONPL USTXT, JPTXT,
isi web of knowledge: il BRYF LR, Wi BRI AL, WA, AMKE, A
B, WUIEAE, WAEALE, REENTIEE, B8, Bk, lysine-specific
endoproteinase, endoprotease, endopeptidase, yeast, pichia, lys—c; GenBank+EMBL+DDBJ:>=T-SEQ ID NOs:1

enzyme, lysine-specific, lysine,

A2k R
C. AEZR LA
% Ry SR AF, LR, FEPMHRBE AEIR AR B R
A CN 1038656836 A (FEARMBHERERS) 20144 65 18H (2014 - 06 - 18) 1-10
Z WAL
Y L. "B R N IRER A Rk B T R 3-10
R T REER(BARE), #2094, 4, 20164 48 30H (2015 - 04 - 30),
ISSN: 1674-8425,
#53-59T1, & 8545671
A Takeshi Ohara%®. “Cloning, Nucleotide Sequence, and Expressioonf 1-10
Achromobacter Protease I Gene”
The Journal of Biological Chemistry, 5264%, #534H#f, 19894F 124
5H (1989 - 12 - 05),
ISSN: 1083-351x,
H20625-20831 T, & WAL

A SO ECR T

LRI R

* FIHSCHR) R ARSEAL.

“A7 NARERRIAI KBRS T I AR — BeR S B 0

“gr EEFRHRIED NSRBI AR E S RIFE L

“17 ATEEXT LSRR SR AR RE B, B ASE R s | T
%%E?ﬁ%ﬁ%ﬁ%ﬂﬁ@%%ﬁmﬁ%ﬁ%I#(mﬁ
WROSRATE (. R Al 77 4 TR RS

2ATH T [ br BB BRI TR ESRAGL S B30 #

#
7
“n”
“p»

“rr EHE AR A
KH 2 3B R ) £

B4
Xt
BBIAIRR I, S
T
HoA

E,5$%Kﬁﬁ%,@%7ﬁ%
B, NEERESRIRIA

“ X’}
H A B
BERLAERSCHE, S
B R B T A,
BN A B
e R S

“y” BERELEERLAG It

2
. .
RN R 5 WA, R ETH R

5
A

“g”

Bk 3R S B 72 1R
20164 9H 20H

= P 2 5 1E 25 H A
20164F 107 9H

TSA/CN 42 FRFH 25 ikt

rrte N RILAN [ [ 2K &1 1R 7= A=) (TSA/CN)
AR B b RO IE X A PG L3R 65 100088

HEHS (86-10) 62019451

ESNCE7)

BiEERD (86-10) 62088409

% PCT/ISA/210 (Z5271) (2009%7H)




PR i [ 5 H1iE S

Pseudomonas aeruginosa Protease IV”

THE JOURNAL OF BIOLOGICAL CHEMISTRY, 25278%%, 2E4#, 20034 1H
24H (2003 - 01 - 24),

ISSN: 1083-3b1x,

£52549-25563T1, ZHILIHE, 2E2549T1 /A2 i f5—Bl&GenBank 3% 5AY062882

Mullika TraidejZ. “Identification of the Active Site Residues of
Pseudomonas aeruginosa Protease IV”

THE JOURNAL OF BIOLOGICAL CHEMISTRY, 25278%%, 2E4#, 20034 1H
24H (2003 - 01 - 24),

ISSN: 1083-3b1x,

£52549-25563T1, ZHILIHE, 2E2549T1 /A2 i f5—Bl&GenBank 3% 5AY062882

PCT/CN2016/089324
C. FHFRSCAF
%R SIFHSCH, WER, FRUARCERE FHR AR FE R
X Mullika Traidej%. “Identification of the Active Site Residues of 1-2

% PCT/ISA/210 (Z5271) (2009%7H)




EERERE A
AT FBREAMEE PCT/CN2016,/089324
. A . A
CN 103865836 A 2014£|5 6H 18H CN 103865836 B 2015£|5 38 11H

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

