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L —FOEasY, Ras Ll M40
(D) A, A AR ERGh2-84) GRE =D 5
(2) W1V EE , B i (B2 A, B A5 L BoR 245 GREE D |
(3) Hith, B AT S LB 15300 GREETD ;
@) G, BT iR s nssl T BR A L6y G o) s FridR s s 60 48 H A A
2 ARIERUR R LTk A6, Frik RS A 0B A A , BT B S A BT L il 3-6
4y GEE=ED -
3 AREAH R 2Tk I & W, BTk S P S EU B4 GRE = 1) »
A RIERUCR SR LT R4, BT iR e EI B AL E AT B 2B B
5 ARPEACRZE R S Fr i i BT B 28 BB A2 5L IR P M ABXT T-SEQ 1D NO. LF RAgESE
R - ST AE DA T2 B () 5AE : DAOLEL S 1016,
6 . MRIEAUH RS —WRTIA I 59, Brid &5 Al B 455 A BEARIE A BEB.
7 AREACRER 6 — TR R A1) , &5 I BEAFNER I BGBARN T-SEQ ID NO. LRy
AR T A5 PIFAELA M B 284 : DA0L.S1016,
8 ARPEAHFIZ R THT RIS, Ik AIEA 528 AREBRY S m bb o L 25 Firids | R A
HEREREL L:3-5,
9 AR R | - 84T T ATk (8 A5 W 1 s A= 4P P R
10— P AR TS, HAE AR 2k L - 8 — WA A A1 .
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—HMOiERAEEY

BR G
[0001] AR BHLY b LB SPERUS,, BRI K —F D= A S

HREK

[0002]  H1 A, XM R A BT AT, HOE LS B9 R AL RS S A0 2k 6 BRI EIR 4
FRERRERY Wy ik, HEAT Fs F PR S RAVRE FL PR L S FUPE S R 2T S SRR TR0 5 - P S Ry
e, BB T E S HAM R E &, TS 2 TR, B A T IR R T
25 M R T A SRR A DR T T RSO R DR A B B A Bakin br
HMEPE L RIR (150 FZE B30 RS PRSP IR A  SFBREH IL 2F A 2 R B B (2
FI (T2 A R AR o - - - B A A - S L P S P ORERERIT 5, BRI 2555, i
PR T, 20 145F01 1)

[0003] kK, AMEZ KA AW OEM™SEH, L, &% 8 G
CN202211054638 . 4H1 , 107 1 — R0 B et 7 sl Hor= i HRoinoN 7 51591, e
BB IR AR, TR I B 15 , BEE DUd B 2T BRI, HFREMEER 25
FUPEAHE 5 %M FIIECN2019 11270174, 9Fpcal 1 —RE i 8, HAr g N 184 (B
L) RIFLIRATTA , DINROE A2 o3 SR I S R B T e A, FUBR AT i
U SR ATE FH 55 10 s vl g0 T T 5 5 R RS T T LTS VS (R 2 S 5 s K M1 50) 1y
A RSP PSR P, TR VS, [RIRERY, AT CN201811181587. 5, HAb Ak A E HIINA
EUEBRFRWIE T O BB R IIMANER S, 20 BT IR ZUBR AT 7 A2, B35
L DA GERUR PR 5 CN201911264097.6.CN201911270174.9,CN201810935590. 5,
CN201810646952.9.CN20151019921 1. TH i #i F BN T DB RS AL EB K,
I AT AIPE R A SR 1V SUMSE B 2R U D8, AR AN e o3 538 XL 2 B ]
FIPEH o BRI A A2 i SN I LU AR SR KDL e 00 BB 2 o B E

EAAE

[0004] Ak BH AT SR A TR AR TS S R W B A2 78 R TR, 2 i — R D R4S
Yo

[0005]  FEARKBARISE— NI 20 T —F O A&y, sl R4S

[0006] (1) L5, LS AT LG 2-815 GREETD ;

[0007]  (2) 4101, BTk 28 AAMEAT 5 EL 24y GRE ST |, BTk b (0 4E 8 R ANA
PRI P 5

[0008]  (3) HIH, ATk HAT S EL B 15-304 (PEE =) ;

[0009]  (4) FA0FF], iR TS IO e o5 EL B L4y G s B iR g i e is HEm A b .
[0010] 7 —2EshE 5 i, A A MRS A, B S A by 3-64y GiE &
1D A AR Z O S W I, K28 SRR S AR 2 7, #R3E “The Mineral&

Gemstone Kingdom” ik (http://www.minerals.net/tourmaline chemical
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formula.aspx) FHATICEII N A, A A ARG ERESUFEIEY Arfd. i T HoTo RS
TH/INE S SRR R A B LR H B S AR A AL P E I AN
—50, B HOR I IR S AT A & BARIS AR

[0011]  Fp—BEsihE /s 2, BTk S A B S Eu 54 G E T «

[0012] 7 —Besj s S, Firak 28 B AL HOAT B 8 I, B iR A AT B 2 B R IR
FEAEEANSEQ 1D NO. T RIS SR 74185 % LA b [A]— R s B 7 41

[0013]  fF 8B5S Hh, BT i BT e 28 B RO S 2R ARG T-SEQ 1D NO. LT R
A B e Y IAFAE DA N o B H9284F : DAOLELS 101G,

[0014] 7y —BE5je Fy S, Fir i il B 1R 4 1 20 s IR A R AR VBB, Fridkh &5 I gAY
AR T AN T-SEQ ID NO. I FT RIS AR P A AL LA T B ZEAE : DAOL, Bk s Hil
BRUS AR T HIABNTT-SEQ 1D NO. 1P RAIEIIR T A AL LA P B RYZ4E : S101G6,

[0015] . —BLshE /s 2, Fridds A 525 RSB EE == Lb 1 : 2,

[0016] 7Sy s, L RSt &5 L B N5

[0017]  Fp—BesijE s 2, BTk s nsoh H s o, ik B B s = b o 13-
5

[0018]  fF—2Eyi7hE fy S, Biridk A H R EE s bl L 3,

[0019]  fF 287k fy S, T IR B B S AL IR FF A ASEQ 1D NO. 27

[0020]  FEACKPHRIEE —ANJ7 1, 4204 T TR A S W7E D v AR ER R %

[0021]  ZEAK BRI =A G H, 24 T —Fh O DA S, HE S5 — S Eink A s
7

[0022] AL IHIEZ A

[0023] 1. AL HAEYEA BSA, TR TR RSO B B A A

%Ko

[0024] 2 W ELAHRPR AR E BBSUET 154, SRAMI M E B RsE & (R, AR
TIABOR, LIS ANt e EANSE AR Bk
[0025] 3. ¢E I EHAHE N T HER AR, (T i HE S D s

BB

[0026] Dy AU ) S B B G B s 2 A A DA B R SRR, DA B
S eI R WO 2P I A

[0027]  HiARAIE

[0028]  ORiE “Hy 07, MR A, HOWHERR A W, W2 e IR W, T E o B
BV VR IR Z AR TR SR SN 2 b LT M R MO PR RSN,
AR X OATREN B T HITR AR/ N ER T EA & B
PR, £ 25 S i, I b= g SR U0 BRSO VR U VBB R U0 R
RVAE X

[0029]  AE “EHEE” , i CFL RN , S A5 /KRR ARE , A AT iR 28 F g L 4 A
FLIA EY) I B B SRIR Y , ST B =Y B E YRR 8] B, 1 L A 75
YrEkes P U R SRR I AE — 28505 5, iR i 28 B 22 SRR 2 1 g, BTn Dy S

4
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F IR I (WIRER ) Bk S8Z AR LI (8 Wikt AT B 25 ) - 22 2R A D B 25 I iR
(20, FLRFIEAE TS MR S B 2 50, FL S SR IE s AN i &4 .
[0030] ORI “RHEA-B & Il 72 15 22 2 8 I 1Y S8 I £k A i 25 1 g, AR JSiezen
et al,ProteinEngng.4(1991)719-737F1Siezen et al,Protein Science6 (1997)501-
523 o Fili HUFT B 25 B AT 43 1613 2K, BUAL AT Bl 2 I (Subti 1isin) S0 REHAER I
(Thermitase) ZK % 25 H MK 5% E MR = Ik (Lantibiotic peptidase) X JER
KexinZ e fPyrolysing k.
[0031]  R1E “Bp AR (7 AR HH R AR A RO AL (1 anAE B 2R SErp R B2 TA o
AP RE LR Bk S ) Rk AR A A SRS Ty S B AR A R AT A
HIZEIL 2 4ISEQ 1D NO. 1P 7R
[0032]  RGE A B 48 BAA = B R A A EE A (il 5 T MBS
&\ B, B FRNRR /Bl R 20 11— A2 I BUACE TR o5 I — M 2 R S R A R R
WR T 4 s RS B ERR A M B VR O B A B TEANE T B B IRE 4R —
/\QEE}’J RERR 2 G IN—A 2 A B0, 5140 2248, a1, 2.3 486 AR . K
TR B A DRI A (A TR A AT TR oy AR A, BIVRE BT TR AR AR , o 5 2 A A T iy
AEEEAE = AN EEZA WD, 22 T4 A7 BAN A BRI Al AN/ Bk ARG
ilg o 71— 2L ST 77 ZE P, T A A B g A2 A ) S BRI AR T-SEQ - ID NO. 1R
FWR T AR DA T B 1 RAE : GA0LERAL01G,
[0033] AL WA A 7 B ATAEME U AT LE () A — a2 A Rsr e dE RSP
MEERIR IR AL (RE RSP IR E IR D) BRI O, X A A B R S L R 7 A v
DL AT PAAS R SR & 054m00 1, 5k G 1) 78— ek 2R R I A vh B U 28
B, (1) AR TEEAS B —MeEY Ch it KR E & A =R &9, B
RO M e 228 1, 5 (v) M S50 7 Ak 2 22 g B P A1 e
5‘29’37‘( SR (ET S A e W A ek Dk Al b AR B e A el aE B R T A, 5
PR TG B TE SRR G 82 D) ARIEASCHIZCT: , X80 1 B AT AR AN 2 Jes T AK &
FEERN SRRV o A R BE 500 77 S8, (RAT IR0 O S AR B A AR R | A T
BRI A
[0034] i%l

=

*E!Ejf
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T a 58 IR AR A 8 B, A 2 69 X,
Ala (A) Val(V); Leu(L); Ile (I) Val(V)
Arg (R) Lys (K); Gln (Q); Asn(N) Lys (K)
Asn (N) Gln (Q); His (H); Lys (K); Arg (R) Gln (Q)
Asp (D) Glu (E) Glu (E)
Cys (C) Ser (S) Ser (S)
Gln (Q) Asn(N) Asn(N)
Glu (E) Asp (D) Asp (D)
Gly (G) Pro (P); Ala (A) Ala (A)
His (H) Asn(N); Gln (Q); Lys (K); Arg (R) Arg (R)
Ile (1) Leu(L); Val (V); Met (M); Ala (A); Phe|Leu(L)
(F)
[0035]  |Leu (L) Ile (I); Val (V); Met (M); Ala (A); Phe|Ile (1)
(F)
Lys (K) Arg (R); Gln (Q); Asn(N) Arg (R)
Met (M) Leu(L); Phe (F); Ile (1) Leu(L)
Phe (F) Leu(L); Val (V); Tle (I); Ala (A); Tyr|Leu(L)
¥)
Pro (P) Ala (A) Ala (A)
Ser (S) Thr (T) Thr (T)
Thr (T) Ser (S) Ser (S)
Trp (W) Tyr (Y); Phe (F) Tyr (Y)
Tyr (Y) Trp (W); Phe (F); Thr (T); Ser (S) Phe (F)
Val (V) Ile (I); Leu(L); Met (M); Phe (F); Ala|Leu(L)
(A)

[0036] 7 REsesji 7y g2 b A N A B RO LR TR B f S B i H At AT s 41 (& AR
0, Creighton, (& )i (Proteins) ) (1984)) .

[0037] 2
0038] 45, Ala(h) Gly ()
ZH 2 Asp (D) \G1lu (E)
243 Asn (N) \GIn (Q)
ZH4 Arg (R) \Lys (K)
#H5 Ile(I) \Leu(L) Met (M) \Val (V)
7H6 Phe (F) . Tyr (Y) . Trp (W)




CON 117398295 A w Bg B 5/11 7

A7 Ser (S) <Thr (T)

ZH8 Cys(C) Met (M)

[0039]  ELpRSjI

[0040] S Af 1 FL AT TRt

[0041] 1.3 B8 PR R R VBRSO A BRSO VBB ER L U0 VB EE R O R
AR (8000H) , JHK F R &M A IINER M E A, SRIF B AR S
A, 57 4R 5 M 1A-1E,

[0042] %3
s | RRASAEE (BH) LAENAEE (B
1A B 40 fr. DAL 20 fr. | REABH2H

w15 . HFgER L. AHE
FREAES SN 1 4y A4 0.3 Iy

1B BERAS 40 Iy LELEE 204 W | R Aan 24
w15 4y sREEAR L Ay A KSR
BB 1A 45 03 I

1C BRERAS 40 . WL ALEE 20 . H | R AEH 2
w15 . HFgER L. AHE
FREAES SN 1 4y A4 0.3 Iy

1D BG40 4. W ELEE 20 . H | BSAEMA G 2 10
w15 4y sREEAR L Ay A KSR
BB 1A 45 03 I

1E BERAS 40 Oy L ELEE 20 4y o | SRR ARG 2
w15 . HFgER L. AHE
FREAES SN 1 4y A4 0.3 Iy
[0044] 2R FAPENE AT EATCC 29523 A 545 B B CGMCC 1. 2499, B MFTE
ATCC25586/E M Bk & FRE T 1k (3T CEcA: 1) 5w, I35 Ll = AT PRI B
(B iR A E 1 X 10°CFU/mL) B A- IEE AN FBEHEWS InL, R REH & T T
o 2 S B R BB MR ) 20 B TR o 25 AR ) e/ NI BRI BB (MIC) o M5 5

[0045] =4

[0043]
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THBF | A A& ATH | RREKE COMCC | & # # H K
ATCC 29523 1.2499 ATCC25586
1A 1:40 1:52 1:65
[0046] 1B 1:45 1:72 1:60
1C 1:82 1:135 1:98
1D 1:35 1:67 1:70
1E 1:37 1:55 1:32

[0047]  JAKAFTPIEH, 50U 4A 1A, 1B, 1D LEAREL , S286 20 1 CIIMIC{E /s Gl R 8T8
LFFBATCC 29523 A8 F4EFRBECOMCC 1.2499 ., B MATRATCC25586 FMICIE 43 ML ZE 1/
82mg/L.1/135mg/LAN1/98mg/L) , ;XU BHFL S AR IINE 2, 78 B A b I BE
LA IR ROR B £, 10 R A B A TR RSR A

[0048] 3 BFATHE ST INE L .

(00491 SAAS AN [R] FR AR D &N TR R SCR R, A B AT T EEaREs, DA
B 38 R A AP I B A O FL SR AN i, 1T RA I I 5286 (S256 R AT R 9 245 2L
AT Mt 5318 BAHE MICHH)

[0050] 35
FTBBE | 8 AL | K e F | AR EAE ATCC 29523, & SR
#r (%) | CGMCC 12499, AM#4ATH ATCC25586
# MIC 18 (mg/L)
HRERRE | ERAERE | AERTA
AF % ATCC | CGMCC ATCC25586
00511 29523 1.2499
2A.1 2oy A ] 1:34 1:39 1:38
2A.2 A 2 1:41 1:55 1:62
2A3 3 1:33 1:35 1:55
2A4 4 1:48 1:36 1:60
2A.5 5 1:31 1:49 1:57
2A6 6 1:51 1:51 1:59




I
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CN 117398295 A /11 5
2A7 7 1:57 1:60 1:32
2A.8 8 1:30 1:55 1:60
2A9 9 1:48 1:49 1:59
2A.10 10 1:31 1:62 1:52
ZA1 11 1:43 1:51 1:55
2A.12 12 1:37 1:53 1:60
2B.1 4w A |1 1:50 1:58 1:62
2B.2 & 2 1:49 1:75 1:69
2B.3 3 1:38 1:62 1:52
2B.4 4 1:43 1:69 1:81
2B.5 5 1:54 1:66 1:83
2B.6 6 1:77 1:68 1:87
2B.7 7 1:42 1:48 1:89
2B.8 8 1:44 1:77 1:86
2B.9 9 1:37 1:86 1:82
2B.10 10 1:36 1:75 1:73
2B.11 11 1:51 1:59 1:84

10052] 2B.12 12 1:44 1:58 1:90
2C.1 e oA |1 1:72 1:124 1:78
2C.2 pN ) 1:86 1:122 1:92
2C3 3 1:85 1:139 1:99
2C.4 4 1:98 1:129 1:112
205 5 1:134 1:130 1:125
2C.6 6 1:116 1:107 1:103
2C7 7 1:103 1:135 1:111
2C.8 8 1:99 1:138 1:101
2C9 9 1:78 1:82 1:88
2C.10 10 1:85 1:87 1:85
2C.11 11 1:84 1:100 1:86
2C.12 12 1:80 1:99 1:87
2D.1 A | 1:54 1:59 1:40
2D.2 AEH |2 1:34 1:67 1:63
2D3 3 1:42 1:77 1:71
2D.4 4 1:38 1:71 1:40




CON 117398295 A w Bg B 8/11 Tt

2D.5 5 1:50 1:63 1:62
2D.6 6 1:51 1:37 1:71
2D7 7 1:78 1:62 1:53
2D.8 8 1:47 1:58 1:50
2D.9 9 1:44 1:71 1:67
2D.10 10 1:59 1:75 1:42
2D.11 11 1:40 1:63 1:62
2D.12 12 1:66 1:78 1:71
2E.1 54w | ] 1:42 1:61 1:70
(053] 2E2 54 |2 1:36 1:59 1:37
2E3 3 1:37 1:36 1:67
2E4 4 1:45 1:51 1:48
2E.5 5 1:41 1:53 1:75
2E.6 6 1:61 1:75 1:45
2E.7 7 1:45 1:66 1:57
2E.8 8 1:36 1:42 1:45
2E.9 9 1:68 1:39 1:43
2E.10 10 1:41 1:49 1:52
2E.11 11 1:59 1:75 1:61
2E.12 12 1:68 1:62 1:35

[0054] RS ATLLT R, 5 HAD BB B AEED , 205280 248 FROAIIBR 25 R e ter, ELAE RIS 0

VS IR 2 8473 Ve BB PRI, 005 R8O B S T At A ) S B0 4 o PR IR R AT B 2 B
ST, 0 T B I JCah I IR SR, TR AN AN S 5 R Rl iR 22

T JE 9 S ORI s AL S B BR TR A P S B AR A BR BT, 2 1) S AR P o PR R

BEERTR B I, A B R RG22 — BRI g S B L AR, o Pt

A2 —, 5 BRIRSEVIRRSE, mRITH 5 R 4 O B R AR e B E L S A

BRY, DB IS INE A 2-843 , 6 Bk = O s BRI Rl R

[0055] SRt Al 22 IR (AR A4 3L M MRS

[0056] 1,45 IR AT PR aR A A

[0057]  FRAHCN201811556321 . AFR L A AL S 2F AT iR g7 4 (P12 & R FR IS W 7 81 4R

“5SEQ 1D NO: 3, fEACK BHFR R B H 74455 9SEQ 1D NO: 1) 3P4y . G B A A4

Y B2 I AT B8 s H AR W DD RE R S S FE IR 0 5, TR SR o i b TR A, 1521
THTOIORS R 2 F AT B B ARTRE R SF FAT BB o

[0058]  ¥4ig, & B AARIEEY AU B 2E A AT B (DA M AROMWT) SEQ 1D NO: 374110t , 41

30-200107 2 [A A3 T 54 B SRR, FHERE 4 ADW T AN 2SR AR FAZ R i S A4 Bl pET 324

FoRBAK b, 2 E B S TR AL = BL21 (DB3) KA (NEB) th3kik , 85 4l

O TEPER I, SR1F T DA DR A

10
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[0059] %6
[0060] e i 5 RATT
3A D40L
3B A101G
30 T37V
3D G46R
3F G186T

100611 2 U5 %4 FIBs 5 AL
[0062] SR A5 CN201811556321 . 455 e Bl LARIR A7 A T 25 14556 I SCRINE -

[0063] (1) BUEHAAER ST 5 (1

(00641 i 4-£:30mm, 9520mm, IFAmm ST ARAESCRHEERE DA PR T R AL. DRI
WURHEER A1 P KT A KR A0 TR PR AL L, 2 FRe L
SR FIA T (So larbio, AT990) 60 i LM RINIMER H TR MR R A1 e
o, BT P TR I - DA (- Fe o R 2 Y, 127N TR € 52
ik

(00681 (2) 5SS ALT B AL AV R ST AT AT SRR LRI P I,
TR YIS 0T < TRRA5A0S L2008 i 53 T4 R IBE 1 3 LRI 1
B0 3453 B ST 2o 2 A 5 A B VR (1 (V) BT R
3 AN SR SR 2L 2, 2 5 6 PR HLRIE20 55 B0, IR L 5 K e
TR 2 SRR EUEA, B SIS TR L7550 4 (AL LT G AT
R4 T R ST HURI e S50 20 10 122, B O 5 575 SC00 FA EE, HL 2k

POESEL UK &
[0066] 3E7
Fhria ek X G &
3A WT 10
[0067]
3B D40L 21
3C A101G 17
3D T37V 12
[0068] 3E G46R 14
3F G186T 9

[0069] 7N, 5B AETIE (S WD) FFEHE Y M MR EHE WML, &
SEQ 1D NO: 1 s Al (DA0L.AL01G) B B 4G PARN T 2k 92 A T B & 32 7t
[0070] 7 5 & BH GG B RP R AR AR (A BC L 0B T T 5586, 5286 7 USR8 (1) () M
IA] , AT A IR I RN N D 5 R 2 By, U 45 R AN 8T .

[0071] 38

00721 [paoLZ8 4 ik S5A101GHELL B

11
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10/11 7L

11

27

12

19

12

17

16

17

18

16

15

= === ||| |0 |wWw |

12

N[ os|lolxslwINn]|Rr]lRR—==]—=]~

1

20

S

FEDAOL

19

BAYHALOLG

20

[0073] S HapI3 A A RO

[0074]  aiid Sl < 2000555, R WIAGRTT TR M 58 A SURBAT I A B 4050, el oF
B, KIS AN T LRSI CHEMA L , BT AR,
LRI AN RS FE RO IR 2 708, R H RO A R I S i i B s, SOk I GRCE T

R INEZ T AR

[0075] IR Blrh, Frik 2P B RRR AL &1 G s i 40) a0 1 - ARIR B540 43 - LR 203 L 1
HSAS EFAER Ly - AREREARIR RSN L6« K50 . 343V ELF A 240 S WA IR 2 B AR
Iy 2fy (R EE AligA N0 . 6613, R FEEB V1. 3447) , 2 Ja o3 Bl B H R AN R B o0 3l
Dy 1-1: 10, BBUEEH B 104 GAOUBE N, FlEAE20-45% 2 [A]) , SRAL- 1057 TR A

[FIEL I IFRII 28 AT T 2L AR
[0076] %59

00771 Tggen

i
ot
gl
b
il

Ny

T
(I

5}

N
2

|
&

4A

4B

4C

4D

4E

4F

4G

— = === ==~

4H

Wk [ ][O0 ||

[0078]  HyZROMIAEE R AT AN, 2 A S HE E Sy 12 3-5 2 [N FUR P AL, U HE

PG E L L AR SR A

(00791 #RdfE b B BHAS RSB R AN, AR B AT B AU U BOR N GLUE T LI b S 75
A TR NME L IR, AR B AN JRIFR T b T P R ik (3 S 5 2, N AR B 1

12
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— O S PR T AR 2 e AN B AR SR R BT BRI N o BN, SV AR B A5 v 4
TR BRTE  (H X e ARAE FUE S T E A, A A B A AT ART B )

) BIE 3

55 AAR )

> BT T AT H

AQSVPWGISR VKAPAAHNRG LTGSGVKVAV LDTGISTHPD
LNIRGGASFV PGEPSTQDGN

GHGTHVAGTI AALNNSIGVL GVAPSAELYA VKVLDRNGRG
SVSSIAQGLE WAGNNGMHVA

NMSLGSPSPS ATLEQAVNSA TSRGVLVVGA SGSGRGSISY
PARYANAMAV GATDQNGNRA

SFSQYGPGLD IVAPGVNVQS TYPGSTYASL SGTSMATPHV
AGAAALVKQK NPSWSNVQIR

NHLKNTATSL GSTNLYGSGL VNAEAATR

[0080]
SEQ ID NO:1

13
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