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ZRALALK Msp HOARTEGPRFLIN T ot T S SR IS [RIAZ T IR 1) (¥ X 3 %

SR, BA BRI ARIRE] Mnep SRR B AEP 7 PO RLA, HILA BOR br] LA
TR ILE AR D

BRI, AR WP T — R AORILE M, B AR AR A 007 Mnep
PREPA T 2 (AT RAZH % 1 Minep HAAAEAR, JFUESE T1% Mnep SRS AL FF o i 2y
Bt
RUINE

AR HIEE] T 146 Mnep JAZALEE FURFE AL AUR A I Mnep SRAKASR, WTLLAFAK
FLIWFE, SR Mnep SAREF AR A 1ZINEE . JFH, AR FRTR K FLE (790K
FLINFF, TTEABY R 0 & RN A IR S S iz, B R I A

AR WIFTIRI) “Mnep” SRIE T8 & BT B . RIEK, FrIREK “Mnep” RIE T
Mycobacterium neoaurum.

BRI, AR —J7H, 2457 —F0 Mnep SRR, PR Mnep HkE At
P SEQID NO: 1 % 92-104 pifT B — P2 NME AR R AR E LR T -

RIER, PTRRIZREE S 92 M H AR (G TS, 55 93 [ RAEER (D) IR,
Fos M HER (G MRAEE 104 AR (A KRR —FemFr Ll LA S .

BE—BARIER, BT ARG8T R —Fif:

a: 2 M HEMR (G MR b: 5 BMRLEBR (D) MR c: HSMHEA
B (G) WA d: 5 104 fLNAERR (A) BIRA; e 5 92 AR (G) WRE. H
93 fLRAAMR (D) WRAE; f: 3 92 &R (G) IR 5 95 &l (G) I
g B 2AHER (G MR, 5 104 AR (A MR h: 593 i RAER
(D) WIRA. & 95 fiHaEmR (G KZRA; i: ¥ 93 M RAZEK (D) KR, 5 104
PSR (A RIS j: 5 oS A HERE (G MTAZEUE 104 fiAZERE (A FRAL: ke
52 AHAER (G MR 5§ 93 MRAXER (D) KR, 5 95 M HEK (G R

A2y 1 5592 f AR (GO MIRAR. 55 93 iy RAAIR (D) IRAE. 55 104 fL N (AD
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FIRAZ ;s m: 55 93 fLRAZIR (D) HIRA. 5 95 i HEMR (G) KIRAHE 104 [ =
(A BIRAE

EONIRIER), Pk AR AL & &b — R N 5 AR

G92 RAy: AR (R) « AaEmifz (Q) AR (K « FNEK (F) %
R (S) v REME (N FIER () , =F, BIHHER (R« faEmhi (Q) .
WER (K> RN (F) 2208 (S) . RABE (N) - PFRER (O, 5,
ARG B,

D93 KA. AR (W) « BRI (Y) . FNER () . PR (M)« 757

(D FER (L)« FER (V) JHER (P #ER (K . FBER (R) .

)
=

BEEE (Q) BIRAM L (N) , 8iF, BIifEER (W) |« BER (V) . BFNER
(F) « Ha&Em, (M) . Ba&i (D . =8R (L . S5, (Vv . WER () .
AR (K . AR (R BBk (Q BIRABK (N, B, dERREER;
e

G95 A R: MHER (P) « &R (W) « FXREAR (F) . FHREZR (M) . H&
R (A REERR (D L mER (L HER (VD L HER (K L BER (R
BEBE (Q) BURABE (N , 5, BHMHER (P . &R (W) . KNER
(F) . HE&EKR (M) . HER (A . FEE8R (D . 2R (LD . @i (V) .
BAR (K« BAR (R « AEEE (Q BiRABE (N, o, dERREER;
e

A104 AN BHER (P) « RRER (F) « Faalk (D . =&k (L . 4%

(V) BER (K BRERR (R) , B, Bk () o FRER (B .« #

FEMR (D . AR (L) . G 7R (V) L BER (K BREER (R, 85, FRA

FEAR I — A BRIt 7 3Crb, PR i AR A & 22— Fh i F R -

(1) G92K; (20 D93F; (3) G95L; (4) Al04K.
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FL At Firid i A8 R85 R RAE vh g — i

1) G92K; 2) D93F; 3) G95L; 4) A104K; 5) G92K. D93F; 6) G92K. G95L; 7)
G92K. A104K; 8) D93F. G95L; 9) D93F. A104K; 10) G95L. A104K; 11) G92K.
D93F. G95L; 12) G92K. D93F. A104K; 13) G92K. G95L. A104K; 14) D93F. GY5L.
A104K; 15) G92K. D93F. G95L. A104K.

FEAR R — ANkt 7 2, BRI Mnep AR ARG G92K. DI3F. GISL
A104K KA,

RIEH, BTk Mnep HAAAS A4 SEQ ID NO: 1 % 80-91 7 A1/8% 105-120 f7 /T
BN EERR A W EEERTS.

BE—BARIEI, FTIRK Mnep SAAE{AIL 675 SEQ ID NO: 1 28 1-79 ALA1/5% 121-191
PAT R — A AR AL R IR )Y 41

IR, PR MR AIE &5 125 M RAER (D) WA, 5 141 AR (B 1
KA, #5146 M BER (BE) MR, 5 110 VAR (B MR, 576 i HER (G
(578, 55 78 A HEIR (G) INFAZEREE 133 MAEABE (Q) A ) —Fpk By A LA
ErAE.

BE— BRI, PR A 2D —Fh i TR

D125 AN BEAR (KD « BEm (Q)  BRER (O sRAHE (N , o
o BWREER (K« REBE (Q) « WA (O siRABE (N, s, 4
RIRAHMR; o,

E141 450 BEmR (K) « RABE (N BA&BE (Q , i, BHifE
M (KD« R&ME (N sinaBilk (Q) , s, FERMREIER, 8,

E146 %7255y: AR (R) « RAWE (N) SR8 @BthE (Q) , ®#, BHikBER
(R« RABtE (N SBB&Bi (Q) , B, AERMEIER; 50,

E110 R45K: RFER (F) . HE&R (V) . FBsdamk (D S8% (L)« HE

R (A BEZER (Y) , B3, BIMRENEAR (F) « G4R (V) « BadiR (D .
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AR (L)« AR (A) BER (Y) , B#, ERRERAR: 5,

G76 RA&N: LZE ($) « HEAR (T) BHEAR (R , BE, BUWRKLEAR (S |
HER (T) BRHER (R, B, FERREER: 5,

G78 RALN: 71 (S) AR (T) BfEmR (R) , s, BUHLER (S .
THER (T) BRER (R, B0, ERREER: 503,

QI33 /A Ny: RAEE (N) « 48 (S) BAEAM (T) , sk, BUiKIR LTI
(ND 25K (S BRABER (T) , B3, ERARELER.

FEAR R — A RSt 7y 2 rf, TR 078 i ] LA, 25 32 /b — o T R7AE

DI25R. El41R. E146K;

D125R. El41R. E146K. E110D;

D125R. EI41R. E146K. E110D. G76K. G78K;

DI25R. El41R. E146K. E110D. G76K. G78K. QI33A.

A BRI Mnep 5 AR fAOE T LLAL A B R SRASSS A UL A S AR A, I
NS N AE 2 - asii b e RiR=-{= I PURNEIE 2 3= 2310 ezl I

UL, RIS i VARSI AR BE R RN RAE, LLEEH T IR Bl
TR E A%,

AR PTR I Mnep SR R AT LU 608 SLER R G IS A2 IX R BUF 41, BLAR
BIFLE G . 1T LA 2B 2 IR E Bl W At s A Mk 2, BAREIALIE s k. BTk
FF B BERT LU E A 120 204 404 50, 100 5 150 MR -

RIEN, FTAM Mnep SRR AT LU G AN, LMET%eakiditk. . wid
WINRAZERRFE Casp 4328 BERERA R flag bR s A IRRSE (His #728) ©

RIE, BRI Mnep SRR A5 A RoRbric ¥ Blin: 565 7 MU R 2T
B RGPS, B EWR. SRS,

AR HPTR I Mnep ARGy F R RILIK, Frid it s 7 KN bE .
HE—BRER, FRREE KA. SN R Klenow J B,
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ARME T, $eth 7 Mg =0 —NAREFTER Mnep FEARAZ AR FIH G4
b, iR AR BY T T8 AL IR e

LR, FTREMERES 1. 20 34 40 5. 64 7+ 8. 94 104 11, 12, 13, 14, 15,
16+ 17, 18+ 19+ 20+ 21, 22, 23, 24, 25. 26, 27, 28, 29, 30, 31. 32, 33, 34, 35,
36+ 37 38, 39, 40, 41, 42, 43, 44, 45, 46, 47. 48, 49 K 50 NPk Mnep H4KAR
t, Hrh, BriRK Mnep AR FIEAH .

BB, PRI S 1-20 4> Mnep B4R, Hdt, FRRH Mnep H# 4k
AR R BAN A

FEA R — A Bphseii ek, B @i e s 10 20 34 40 50 64 74 84 9,
105 115 124 13, 14, 15, 16+ 17, 18+ 19 5 20 /> Mnep #4451k, Hh, Friki¥) Mnep
ARAZ AR 7 AN 7)o

IR, BRI AR IC L5 Mnep AR AR,

HE—BIEN, PTRRIMERMS 1L 20 3. 40 5. 6. 7. 8. 9, 10, 11, 12, 13,
14, 15, 16, 17. 18 19, 20, 21, 22, 23, 24, 25, 26, 27. 28, 29. 30, 31, 32. 33,
34, 35, 36, 37. 38, 39. 40. 41. 42, 43, 44, 45, 46, 47. 48. 49 5 50 /> Mnep
REF A AL,

TEAR IR — A Bty b, PR R @A & 1-20 A Mnep SAREFAER . HAk
1. 24 3. 4450 64 7+ 8. 94 104 11, 12, 13, 14, 15, 164 17, 18, 19 8¢ 20 I Mnep
PR AT

RIEN, FTARAM A S 4-10 4 Mnep AL,

FEARR W — A Aoty ek, PR @At & 4. 6. 8. 10 4 Mnep HiRAE {4,

A&, FTRAY Mnep HAAZE (K 5 Mnep S4AZE (A, Mnep HiAKE 42 15 Mnep HL4AHET
AR, Mnep BARALRS Mnep HREF A= L2 Bl Ak HE .

RIEHY, Frid i Mnep FARALK S Mnep SRR, Mnep HAAE 445 Mnep FAAES
A Mnep BARZAA Y Mnep SRS 42 4L R 208 EREGI.
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AR HIEE =I5, JRAL T —Fh L 2D —A Mnep SRR FLE M, AN Mnep
AR S SEQID NO: 15 92-104 fifE & — MERE N IR R RN @ ILR 75, ik
RAR G HCN 2 AT IR SR WL Pk L 220 — A Mnep SARRIRIFLE AN, P24
N TR 28 PR AZE T TR 00 B A 23 e R 1) A [ T 285 R PO FL P HRLBEL ) 25 5

TRIEIK,  FTIR I SR 3 B A Mk 3 R B R 7K M R AR A

TRIEIK, BT i) L BELAG 22 53 R4 P 3R AE 2 R T IR IR, T IR R S 2 A 1T
BRICORIR. KE. KN T A —ME P8 ZREM . IRESHREZRITRE 5
Bifio BE—BACIEN, BRI d R 22 7R 4R T 3R AE 2% IR TFIEHAE, BIRTRRY
FLERATTEUH TIE, R0 X 5 2 B BRI A i .

RIEN, BRI 2% H IR T LUR R RIS LA . E— B IRiEny, Bridm
LRI LUZ RAR DNA, RNA Bl £ 1411 DNA o RNA.

SRR, FTRR HAR 2 H R — N A R LU R B, ]
WL, AR, R BBEER . RAbRd. AP bR IR T A rh ) R B
(GE7/B

SRR, FR A TS M RE F kR (PNA) . HIlZR (GNA) | %
BERR (TNA) « BUERE (LNAD UMb RA SRS READ.

TRIER), FrAR B AR 2 R RO e . I D3 R UEI . (RERY, Pk
Mnep FAARAERREE 92 M HEAR (G M. 5 93 MRAEM (D) A, 5 95
P HER (G MRS 104 SRR (A) BRI —FhelmiFh Ll LKH5.

HE— BRI, HTIRH Mnep SRR G5 38/ —Fidn N AR

G92 RAN: KA (R) « A&EFZ (Q « HER (K . XHRAR (F) . £%
MR (S) « RABE (N | EER (O, i, BIBER (R HEHIE (Q) .
WiaEm (K « KRER (F) . 248 (S . REBE (N) .« EhEmR (o, mw#,
FRRAER; B,

D93 AL K. EE (W) |« BaEm (Y) . ARER (B . HEER (M) . =
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2 (D . wEmR (L)« HEmR (V) L AR (P AR (K . BER (R .
BRI (Q) BIRABE (N) , 5#, BUKEER (W) | BRER (Y) . FHEAR
(F) « HEER (M) « REEK (D @& (L L SEaR (V) HaiR (P) .
BAER (K« BEAR (R A&EBk (Q BURANE (N) , Bi#E, AFRMREER;
B,

G95 RALN: WA (P) . &K (W) « ZRER (F) . FRER (M) . W&
B (A RREEE (D RER (L HER (V) L BER (K FER (R
BRABNE (Q) BRABE (N) , s, BWMKFEER (P . &R (W  KHER
(B« FfER (M)« HER (A #RER (D =&k (L) 8am], (V)
B (K FBER (R« BalE (Q) BURAMK (ND , 8%, AFERAEER:
e

A104 AN AR (P) « ERAR (B . #RER (D . 28R (L . 4%
M (V) L ER (K BRI (R, B3, BINmMmER (P . FHER () . &
R (D . SRR (L 4= (V) L BER K BEER (R, 83, ERR

S
IR .

B

SERE B RAEIN, TR Mnep S AAAE f G35 28/ — R R AL

(1) G92K; (2) D93F; (3) G95L; (4) Al04K.

FEARR I — sty Ak, BRI Mnep HARAE S G92K. DI3F. GISL #l
A104K A7,

RIEI, PRI Mnep B4KAE (AL 4 SEQ ID NO: 1 %5 80-91 A7 A1/8Y 105-120 £7fF
BB R A R TR T 5 .

HE—BRILR, FTIR M Mnep FAAAAIE A SEQ ID NO: 1 25 1-79 ALAI/EY 121-191
BAT & — A B Z AR IR A AR 751 .

RIEH, FTA Mnep BB AL G 125 MRKERR (D) MR, 5§ 141 iR

I (B) MRAE. % 146 A EE (B) MR, B 110 MAER (B) M. 3 76 {7
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H&EmR (G WA, 5 78 fiHam]R (G MRAEES 133 MAamik (Q) MRAHK
— MR FI A EL BRI E .

RE— AR, FTIRNT Mnep SRR IR & £ /D —Flin R RAZ:

D125 AN HEAR (KD « fralih (Q) « FHER (O BRA[E (N , 5
#, BHRERER (K BEEE (Q) « ERER (O BRABK (N, s, 4k
RANGIENR; o,

B141 4N BER (K « REWE (N SinEBiig (Q) , i, Bififma
B (K) « RABE (N Sin&Bii (Q) , si#, FFRMEIER; =i,

ym

E146 2845 0y: R (R) « RABE (N SRB&ABE (Q) , o, BillEaR
(R RAME (N Si8&@ i (Q , s, FERDEER; =,

E110 RAN: FHAR (F) « HE& % (V) . F2&ER (D . =&8% L . BE
B (A MR (Y) , ¥, BHWRENEZR (F) . S&@R (v) « 28R (D .
AR (L)« WA (A) SilRER (YY) , 83, JERREER; i,

G76 RAN: MK (S  HEAR (D SRHEAR (R, o, BUNLER (S .
HAR (T SRER (R, Bi, JERNEER; 5,

G78 RASNy: % (S  AEMR (D BFEAR (R, B, BUNLER (S |
HAMR (T sER (R, o, ERREER: g,

QI33 RADN: RABE (N . %R (S) AR (T) , o, Bk RLH
(N« 275 (S HBER (T, B, ERRARR.

LM, FrRIFLEAES 1. 24 34 4. 5. 64 7+ 8. 9. 10+ 11, 12, 13, 14, 15,
16+ 17+ 18+ 19, 20+ 21, 22. 23, 24, 25, 26. 27. 28. 29. 30. 31. 32. 33. 34. 35,
36, 37. 38, 39. 40. 41. 42, 43, 44, 45, 46. 47. 48. 49 By 50 Mk Mnep FARAT
&, Hdr, Bk Mnep AR AAH R BANA

TARIER, TR fLE A S 1-20 A Mnep HARA, HAAN 10 20 30 40 5. 6. 74

8. 9. 10, 11. 12, 13. 14, 15, 164 17. 18. 19 Bk 20 & Mnep HikZ8 4k, H,
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FITIR 1K) Mnep SR A AR R 5RAN R o

RIEN, FrAKIFLE (IE K Mnep FRTAET,

H—SARER, FrdmfLEAMEE 10 20 30 40 5. 64 7. 8. 9. 104 11, 12, 13,
14, 15, 16 17+ 18+ 19+ 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 31. 32. 33.
34, 35. 36, 37. 38, 39, 40, 41. 42, 43. 44, 45, 46, 47. 48, 49 5 50 D Mnep
REFA L,

B IREA, PTRAIFLE A A 120 A Mnep HEAREFAER . FAAH 1. 20 34 44
Sv 6+ 7+ 8+ 9 104 114 124 13, 14, 15, 16+ 17+ 18, 19 5 20 4> Mnep HAREF AR,

FEACR WY — A Fpdesiziitiy U, B AL AL 2 4-10 AMAH RIEASFT A9 Minep 644
Ak

TEAR B — A Aty Uk, FrRifLE AR 4. 6. 8+ 10 4> Mnep B 1A,

A&, TR Mnep #4478 (K 5 Mnep A28 4k, Mnep Hik B 4715 Mnep #i 44T
A, Mnep SBAARALR S Mnep B4 87 A R 2 Ja) i ik .

fRIEI), Frik () Mnep HARAZ R Mnep 4474844, Mnep HAAEF 4= 415 Mnep H44 %7
FER. Mnep BAAAE 1A Mnep HAKETAE AL A) R0 A BRI

LR, Frid 8 fEFLE A ) Mnep FARASRAHRIBANR . #lan: FrdifLE aw]
LA A R AN K Minep B0KAE (k. (RIER, FHRIALE S A Mnep ik
ARA-EAAE SR, o, BTIR Mnep SRR (R S AR ARANE . BEE, PrRiIfLEA
AP SR Y Mnep S ORAR RIS AH A B3k, Horh, BTIA) Mnep SR AR
FHIR BARANA . B3, AR IFLE A A S =AM IR ECAN R I Mnep FRAARAZ AT T AN AHTR]
Bk, Horf, BTIAM Mnep SSRGS AR R B0, FRRRFLE A& A
BRI Mnep B ARAPY MR B0k, Forb, BRIRMK Mnep S ARAS {5 4 A B4R A
A 803, Frid 9L B aE AR B R Mnep SAARAS(AFT = A HH IR Rk, Hod,
BT Mnep BAARZE IS MR KA . 0%, BRIk (L8R (& 7 AN H IR O R
Mnep FARAE AR BT AR R Bdk, Hodr, BRI Mnep B K S MR KA . B, B

10
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IR AR AL FEIZAF K Mnep SRR — ANk, Hr, Bk Mnep #
PRAR G — A AR A

LIEI, ik IFLE A S\ R ERASF K BRI Mnep SR AL 14

PRI, BT LA (AT A SA ) 9 1 R 5 R o

RIS, PRARTLE AR XILE RN T 187A. Bk, ARl Enk
EXLEAERNT 1724,

B ARIER, FTRMALE AR XILEEA/NT 16A. 15A, 14A. 13A. 12A.
11A, 10A. 9A ol 8A.

FEAR W — A Aty U, Frid MFLE A ps X ALIE HAZ%T 10A.

RIEN, FTARIRIFLEE A R VKA B 778 AN B 3B ) T AR — D3RS F 1) 575 —
JZo Horb, FRRMIBON R, BB AR R .

ARV T T, ARAE T — MR ACR IIPTIR Y Mnep HARAR R AR BT R 4L
B A KT A AR N IR T 41

DULERT, Fr ik B4 A% FIT iR Mnep S AAA R AU HERFF 41 5 SEQ ID NO: 2 5 SEQ ID NO:
11 FiRFoHA 70%. 75% 80%- 85%. 90%. 91%- 92%. 93%. 94%. 95%. 96%-
97%- 98%+ 99%- 99.5%. 99.9%I[FE 1, HLI%HTA Mnep AR R AT BRIV 741 .

TEAR I — A HAR i 7 s, TR SRS ETA Mnep BARARRIAZ T IR 1741 A
SEQID NO: 11 fli7R.

ARWHE T E, 6T A SRS AR I FTA R Mnep SRR, A% HIFTIA
F9 LR P A R BT A AR R 2 7 PR P 41 RV A

RIER, TR AT DR EEE S HIR A ATE A TRIS P 8 87 50 & 27 LA
AT IR I8 3§ B A5 5 R R 3 R S R A Ak o BT AT S — A %
ARSI, FlInPUER £S5 3 TR R IR VS S nT ki o 5 Tk
FIRBARB T T 001 LAY . FTAIS 2) FIEH T7. te. lac. ara B AL fH2) ¥

AR PTR I Mnep SR (R T LR FEAG 26 s B L5 U 4%, AR 4 =0

11
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il % o

PLIE), Frid A& SHEA K HITENLEN . BTl Mnep AR Fr
BRI R S R TEERZ R 3 7.

H— PN, gl Rz ToAn e MEsh TR Rs T, K, pridigis e
R BT EFEEARE T LW s T BB 1

UL, b g i L8 A R H IR P oA 5 2 /0 — 26 ST Mnep SRR H R Y
7P

BB, DTS ALE A H R P YRt B b K 9MAS Mnep FAREF A
%R 751

SERE— B OUIER), BTk giY Mnep BAAZSIKINIZHIRP 55 %Y Mnep FARAR AR 1
HRRTH, HifS Mnep AL IRF 415955 Mnep SBAREF A IR H IR P 41, 5
&> il Mnep HFAREF LM I H IR 51 5 4005 Mnep S4B AL MK R H IR P 41 ) dd i
G A ILIRIE Ak 7 54

AR AN TTE, $R4E T R FRIEARK TR K Mnep HARZEIR, Frid itk el
RIALEAN SRR, FrRanEEE:  (a) Mnep SRARITABIMERE: 1 (b AL
AR — TR I 2k

OLIEI), PR & 5905 Mnep BREK, B Mnep HARZIKIN MK
A Mnep AR IR IR FLER FURRZ T IR 7 41 T 3 A PR (K8 2 7 IR A«

HE—DARIER, P K Mnep AR AL 15 Mnep HAAAR AL 55 & FIJEM B R R 4 -

AR, PRI Mnep HAARAZ IR KR AL Mnep HARAZ A 57 2 [ IR
Py ) 2R A A A A

AR, TR Mnep BRI AL E A RLAE Mnep FARARARR) 55 2 R UF
Py A R WL 1 ek A

PLIER, PR ITELE T LU & 540AY Mnep BAAKEF AR A4 Mnep HLAREFE R
AR AL Mnep B4 87 A Y 1) FL 8 1 KR Y IR P 9 ] AR e R 1) U 20 1 IR B

12
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HE—SBARIER, Mnep FARES A RIALFE Mnep RS A4 R 5% R FIIRYI B F) R 454K

- PARIER, TR & Mnep SARET AR R AR Mnep B (R ET A2 7L 5% R A IRY)
B IF R AR R A

HE— RN, PR RS Mnep SAREFAE R FLER A4 Mnep SAREF A2 UK 55 2 ) U
EEES /RN SR

TRIEIK, BT B0 B AR 4 BT B o E—2BARE N, FRR ANy Mycobacterium
neoaurum.

AR EITE, FEET A Mnep JLE ARITE, FIRETIA ARG A
R — BTk IS A A M — FTIR IR, 15 540 18 204 Minep LR .

AR\ TTH, $20E T —Fh Mnep AR IRIIH & %, TR IEAATT 5| NS
(i Eaiurh, GBI FTAR SRS Mnep SRR R IR TR 7 AUFE N BRI R, A4 BTR S AT
DNAHZS (0 P8 1 = 40 i ELTE 7o ¥ BT AT BRI K S5 AR I 55 9% BT I 7 2 40 o o 7= 2B A
J WIFTIAIK) Mnep H A2 {4 .

AR, SR T P S BT A% T R 4 BT IR A A F 4 o

LIRS BT RO J Dy I 8 0T 4 € 43 BRT B 5555 SR 1, BTIR IR Ay dam+
Rk (9190 DHSo IR

ARBMEE T, $REL T —FhRAE AAR 2 TR i, e

() ¥ BAR 2 AT IR S AR WIFTR AL 3l (43074 AR 2 20 IR 741 4 1 4L
EA; M

(b) FRELH bR 2% H R 7 1 FLAR A I I 5 AL 3R (M AR (G — A B2 AMRFAE,
LARAEFTIE H bR 2 1% 1 1R

ik, BEBE () . (b)) —KELK.

RIER, FRAREEIR (0 P HWEZ K TR LSHE B 2R G, il
HEERDE T . BRI, BRI 2 1 T R AL TR B2 RE NS 15 22 W TR AR HLAE F A5 1 B
2D RPN IR Horh, PRI 22 PR AR S A v DURAT BB G PR w] DA BAT G TE,

13
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REZHE S 2 E IR B A DR E R e . Horh, BRI T LS — A8
ENZ TR AL L .

LIER, FdM 2 R E R AR B IRIEN, Bk 2 R s
FHAR TR AR A, el BEM. REZE. %AE. R, sk
WA A

FEAR I — A BAR St 773, PR ) 2 A% IR AL HE g Oy (i el o

LILm, FrikPB (o e A2 RITR SRR SGEA . Mt BaE. R
NN = VAL N ALl Ny A R e i A el D R = T E i S R 2 5 i
IR, EARPTIR B AR 2 R T ) 5 i LR A I AR BN TR S R A el
B REEFEG PR BIRANIINE . RN/ B £ MBS AN AR TR I (R RLE

HE—BARIER, FORRIZIR LS & A O EAR R e AR I f S 6 R
M. IREBEESAEN. SRS EN. WA S B A X A B —
SRR L, LIS . BRI S B A BSRE AR TR B Escherichia coli [#] SSBEco.
K Bartonella henselae If) SSBBhe. K[ Coxiella burnetii [f) SSBCbu. K [ Thermathoga
maritima [¥) SSBTma. K Helicobacter pylori ] SSBHpy. K H Deinococcus radiodurans
(¥} SSBDra~ 3K [ Thermus aquaticus (¥ SSBTaq~ K ] Mycobacterium smegmatis [¥] SSBMsm.
K1 Sulfolobus solfataricus ff) SSBSso~ K [ Sulfolobus solfataricus If) SSBSso7D- 3K [ Homo
sapiens ] SSBMHsmt. K[ Mycobacterium leprae ] SSBMle. K Bacteriohage T4 [
gp32T4. K[ Bacteriophage RB69 1] gp32RB69 5K [ Bacteriohage T7 [ gp2.5T7.

BE— B, TR MR AT LU T — Hel308 SR IERE & 151 (1) Hel308 Z AR
JER . RecD e 2 HAZ IR, TrwC il liell % HAZ A Dda fif el & HAZ (. Tral Eco &
HARf. XPD Mbu J7 FAZ Ak

HE— BRI, AR IR A B B EME AR T8 B4 10 DNA A, B EA
BRT- Phi29 DNA 4. Tts DNA R 4. M2DNA R4, VENT DNA 4. TSDNA

B4 . PRDIDNA B4, Bst DNA B4 REPLI-gscDNA B4 .

14
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HE—BAREN, TR IR /M B FHE AR B Ul B4R (KR B K AT IR A R
SMUIEE T oK RIAAT B AL RSN DI T, R [ WA & BZ IR ANV 825K 1 P BT A
) Reclo

TEA R — A ARzt Uk, Frids b (a) h 48 BAR 2 IR 5 M e A
SRR, PSRy EF8813, Fiid i el i B P41 9 SEQ ID NO: 3 s, Bk
el K % H R Y 51 A SEQ ID NO: 4 Fiizn. HRIEMNT, Bk Hir 2 gl LL 5 — 4
AR E— RN, BRI B R 2 R LY 2-20 AMigers . LETE A
(el b, Bkl B bR 2 R & i ey v LUHRB T AR B Bz
LA RO I MR IR AN

LIER, PR — D E AL 0 AR 2 BT RRAORIE, K. KA 4 FE. [
—PE JEA RN W AR 2 B R S .

TEAR WA — A Bt ity b, PRk RFAE R 741

RIER, FrdEE (b) o ird — A s B SRR o 0 B RO 0 B AT .

RE— DR, I e 0 A OGN B A S S A OSSR R BN
—RE KT, AR S SR B S A I IR T S RRE -

K FTAIG EE I  E FHBUE . SRS (FET) JIE. BEIE)
=g =

ARPTRIG RS S A A B BEEE. L. AL, FS SR s i e )
=4

TEAR I — A Bphszitiy Rk, Bk s SO S Bk AL g . BORTIR s gt LA
RIS S OB IR AL, an A B 5 % IR AT DG RFAE M F IR R TR 4L, WIAEAE
FrdRI R Rz, WIAAETE. SR, X T AR T IR sl A i U T IR 2 IR i (X 4
VO RRE 8 B A 1 O P A 2

RRILH, RAA R B Prid 9L B AT 2 B BRI FALE R b AR I B 98 T Minep
FAARET A AU e fL o

15
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TRIEIK, I 07 VA LR BS 1 b 2 4% 1 TR B £L AR PR s 34 22 (K25 3R . Horn,
T3k 10 B 34 22 J LIRS 8 22 1 1 IR ALK 1 e T e

EIEIR), AR 1 H bR % 7 B T BLE R AR 1) DNARNA B# 4 811K DNA B RNA.

RRBPTRI AR 2 B RA S A N ERE RIS T

AR TR I B bR 2 TR T LU KRR TE ISR LA BN ARIEI, TR H s %
BHR PN —NREMMZER T LLEE B, G, S B0, B,
EERC WHERERE IR e RS, LR, Bk A T4 s
WHKER (PNA)  HIZRR (GNAD | J0HHER (TNAD . BlE (LNA) . st
fit A IR & SR 2 o

RIEN, FTARIRIFLEE A R VKA B T e RN B A 983 AR — D3RS e 1) 575 —
JZo Mo, FRRMIB RS T BEBRAR R B B ARIERY, BRI
JEIEE, BRI BUUZ I . PTIA f IR BSOS Z B R E AN R T B WA, B[ B
G35 B v ) — R R B A DA VR A

RIEN), FOAIFLE AT 28— S PR A A T 5 58 = S MR A 2 17, 3
i, F— PG MR RS S BAR 2 R, B — 5 i A 5 58 S
WARA T LUAHE, AR UARE, REERT LA R0 B AR 2 0 5 — s 2 MR B Y
IR

RIEN, FAR B AR 2 R BN R XU D — 0 IR

AR FTRE —A Bk sty U, Frd it B bR 2 5 o 20— o XU
o BT (R XURE R S0 A B Y A A0, BRI B Y fi A A B 5 AR SE BN PR AL L T 5
FA, BTRIET ST A 37 Sl . AR sURE R, FoR 56 R XUZ R — 2 s
A, VN B AR 2 R ERS F ERA R 7 1 3 B R s B

TEAR R —ABbksziti =k, FRRaT S r s 37 uk B mE R, F k-5 R A
SRR — B A

VAT RAL Hbr 2 H R AR s Sy SR Gh i, VIR el 2 mT AR i) A S

16
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HIPTR AL B FESRAE AR 2 B IR T AR BRI X AR . Hordr, ik s in il i
H DTT. JRekSeh

LK, BT I A I 5 J9-250mV = 4250mV . #E— AR K, P i i R i 1
-250mV, -210mV. -180mV. -140mV, -110mV. -90mV. -70mV, -40mV. OmV. +40mV.
+70mV. +90mV. +110mV. +140mV. +180mV. +210mV. +250mV.

FEA K — ARSIt T7 350, PRk 9 HLE9-180mV £ +180mV .

FEAR B — A Bty ek, BRI 7 ads: B Amd L& A, SR
B HFZRERSITANALEA. SREEEND. KM, R, SO0, i)
B, SRR SRR SRR R, (rIREES B AR 2 A% TR e (K L AR I A
R ATA H s 2 A BRT i fLE A

IRINH b 2 % IR 7 0 AL AR I A% P IR LR U A () RO AIE , DA T 2 At
BN REAAELE . NTFE F IR B = 5 A E i .

TRIEIK, A IR LR U N b 0 7 325 ] DL AT A A4S 0 3 4 1] LA IS B3R AE 2 4 1
MR F AR 7. BE—2BARERY, BTR AL AT LA I 20 T T4 A RS2 v b,
EAF LY HCE) BT 02 LI I 45 4 B BT I8 IR XU 4028 9 AT T R (R0 AR 25 1 4 A 21 BT
R IEXUZ

AR+, $RAE T R BTRI0 Mnep BRI, PRI, PR K%
HRIT A FrR M. Pk i A BT A L8 A 7ERAE H AR 2 A e rh R

AEHE T O E, R R R 2 E RN G, BT R G E A TR
Mnep FIAAEIR. PTRMAEIR. FHRMZITIRT A Fr&MEA. Bk gnHepmk i
fLEA.

AL, FTIAMK Mnep AR, BriR MM EEIR. FRRIZ IR A, BTk it adk.
A (41 BT IR AL T LU 24

RIER, FrRRF GIE O — MR M EREG A E A R AR, R4
DIBG. AN RAARE. RERE. IR RIAESCR AR R I — R EOR R DL 4L

17
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DLIER, Pk iR SOt BB IR BOUR G,  Brad AL 8 AR S TR U

LR, A& e S — M REMRIZ, SRR S — A sZ AP
MIfLEH.

PLIEI, P A S AR St R AL H AR 2 % IR Il Bk B . 3t — PRI,
Firid AR B AR Gk 7). PCR 438 il 9 R

AR =051, JE T FhRAE AR 2 B IRIVEEE, b i3 B rism
Mnep HFARZER, PRk REA. Prd RS, Prif E A ik 04 i sl i ik (1
fLEA.

UL, Prid i ER WA — Dl MERA R AR HAifg. ZRIN)
B b rase . fEhei. SRS G R T ) R TR Bl B

DL, Pk i EIE WG SR fLER PO AR ILE B 5 2 i A BAR IS
SRR, BT B2 RS, AR AR BT R

DU, P PR 2 B0 R A B R A B i R A

AR VU7, R4 T —FRAL B AR 2 R IR AL RS, PR i i s e 4
K Mnep HFARZER, FTIRIMIEM. PR ERT ). Bk isidk. Ik i 4 sl i
BRfLER.

AKIIPTIR Y “ AR RN IR 7 AR B b RN A 5 AR EE AL 5
LIRS PRI R IR IR A SR DRI E T AE RR AR . BE— DI, IR
FERBRAERUFEEAIRT N-LERL B BREGER. - MEAR. 2228 TR,
B-WEMK. B-HENRK. 2-HAEC TR, AR TR, 4FH TR, ¢-dECR. 24
R, -ARE R AUEEBER. - RENER. -EABER. 2-AAR TR,
N-FEHZER. N-HEAZEAR. 3-AER TR, 6-N-FIEMER. 24- 2K TR, N-
AR D8R, s, EWEmR. BiER. 220 -EAR TR, 23- 8 EN
MR N-ZFEH R 2- & P RS

ARHIPTRI AU, BRSNS IR . Fn. BEE AR

18
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SR, B, WEEEEHMERRE CnmEt, JAERA) , BFE, MEEE 4G
SRSy Cng R s AR LD

ARHITIRE “ P X ALE AR ERALE A P LR R 2R T 4 ) B

AR “BTR” BFAEHARRT: IR AHRAMP), 91T S8R (GMP).
N FF B BERR(TMP). JRH S BEIR(UMP) [ B E A% B IR (CMP) BRI B RE R (CAMP)
WOR 1 H IR (cGMP) AU S E5MR (dAMP) | A9 H AR (AGMP) iU
FREER (ATMP)  [RASRTFEARERR (dUMP) RIS MUt semiie (dCMP) o fRIER,
Frid iz Ri%EH AMP, TMP. GMP. CMP., UMP. dAMP. dTMP. dGMP 5 dCMP.

AR TR R/ ARSI E LA AT ECR R R 4

ARBIFTRIG 457 RIFRARIRIR, &8 PRI E R seb R, B2k
JF b i H b 2 oy R R

AR I BTIR I 207 FH 3 2 BB R -0 5 12 201 1) 256 S8 s V2 BT e W R 22

AKHIFTRIG “ RN RAREMHEQ)T SIS RIT SN 7, AT AN

AT DU SRR AR 75 X AT VR, I 3 5 SO BRI P SR L, B
HFEEART) 1%, 2%, 3%, 4%, 5%, 6%, 1% 8%, 9%, 10%, 11%, 12%, 13%,
14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%
28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%,
2%, 43%, 44%, 45%, 46%, 41%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%
56%, 51%, 58%, 59%, 60%, 70%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.1%, 99.2%,
99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%, 99.9%K]F 5| —F k.

AP HETA K “Mnep HARARAA” FEF6 5 Mnep B A HAT £/ % £ 70, 75, 80,
85+ 90. 91. 92. 93. 94, 95. 96. 97. 98. 99. 99.5 8k 99.9% B FH L. HHI K H AN
FEATTE I AE N T 100% HI[E-—MEIF H 25— Ei A At Mnep $AKAZ (R BE Mnep 54K HT
HE S5 IR BOEE I B 7310 Mnep SRR . AEUEHL, Mnep SRR IRBLE— B =

19
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SRTEAR 3 56 4 T B SEE LR IR X O R 2R 43 PP AL &5 A8 o Minep H 4
ARARTT BRI I AR 1 o Mnep SPARAS PR AT 6 & A SO R I AR AT RAZ

A B WY TR IR "Mnep SRARARAA 155 R FIVE BR A RYIALER A &5 5 Mnep SR T A2
(5% R IR R RYALE A B A £ E £ 70 75, 804 85, 90, 91, 92, 93, 94, 95,
96+ 97+ 98+ 99 99.5 B 99.9% EHE %, HAKH K EAMEMNER, H/ANT 100% K [H—
VI ELAR B TE T AR 771K Mnep SRR IR 5% R FIVEE R RYFLE H . (EIEH, Mnep
FRARARARIR) 55 R RV ER IR R AL R — P 2 R A I o B R, BTk
S HE e AT T BRI T B T R AL ER 1 IR X BT Bl Minep SRR (A1) 55 3R RV B8 [F) 3R
PIFLEE AT LA 2 AR (. AT Mnep SR ARSI 5% R AR SR IR R0 FLEE (T BA
TR T A SR AT A S 77 %

A W TR “Mnep SEAARAS AR5 R FIVE) SR R RV 4K 7 =47 5 Mnep S REF 4=
T 55 R IR R RV @R A £/DE L 700 75, 80, 85, 90, 91. 92, 93, 94,
95. 96, 97. 98. 99. 99.5 8 99.9% B E X, BN A HFKUEMEE, (H/T 100% 1)
[P HARFRE IS T B8 7718 Mnep SRR (A 455 3R RIVEA B R R A4 2 k. ARk,
Mnep B4R IRIR) 55 24 7] U5V el ) 2R R A e — 2B W 8 D TE 5 9 R o L 3 RAZ,
FIT 3 345 53 0 3 56 4 T B @ T I AL AR (L ROBAE X IR A . Minep SEARAS ORI 55 R [R5
ol [F] R AR T LA D& A SR A 0T (AT Minep SRR AR ) 55 2R 7] U5 Ak 17) SR A 22
AR LA 3t A ST R AR S50 7 5
B E LR

LI, 654 I B R V4 o B A R B i s i), Ko

K 1: A7 Mnep SRR KIANKIL (GI2K/DI3F/GOSL/AT04K) FIMEFEIEAL, BoRT
A ALIE AR AR X R R 7 AR, [F) U@t SWISS MODEL 58, #H pdb iz
luun.

B 2: WF2E R Mnep 4K ALAOMEHAR Y, TR 1 SEE AL A K SRR G L R 2 A 1T,

[P A 1T SWISS MODEL 58Ji%, #54% pdb £i7 1uun.

20
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3: £ DNA #JER X2& cX2-80-15 KIZEHE, I X B a XN T SEQID NO: 7,
b X R T e B EF8813-1(5 A N smH @ RARE X H L&A TOPV-HI 45 AR A S A,
SEQID NO: 3-4), Fribfihetsn] LASE & 2bricHy a KX EL, X B ¢ X+ SEQID NO: 6,
XE d *F T SEQID NO: 5, [XE e XfBiF SEQIDNO: 8, H 5" iy 45 Mk 5Bk
c BUIXIREAMICRS, 3" S A 40 MRS T g 19 37 MHFEEE TEG frid, X f
%t RiF SEQ ID NO: 9.

4: £l DNA #ZEAK S1T&SIMC HUSS I, H X Bra XM SEQ ID NO: 10,
b X BT i el EF8813-1 G A7 N i A2 R 38 S AL & 4 TOPV-HI 45 I A A B A,
SEQIDNO: 3-4) , FTkMENERT LGS RIAR IO a MK B, KB h FR I AR B MR i
AT dspacer, BRVEN x, XX ¢ %% T SEQ ID NO: 12, [XEtd %% T SEQID NO: 13,
X B e W RT SEQ ID NO: 14, H 5% 45 Mg 5MA%EE ¢ B E AT, 35 A 20
A R g Rt R F g (%) 3'H [E B TEG brid, [XEX f %R SEQID NO: 15.

Kl 5: Mnep-(G92K/DI3F/GISL/AT0AK) AL 1A 8 A B 35 T A ik JE M i A AL 25 24
Hodr, 55 1 W8 IR R A4 BB, 5 2 WOE D A A A O R I HIE T
553 B TR FE AL, B 4y 5. 6 VOB NaCl 2 S = AP,
SRR A GF S HGERRNARD SHMANEARRS.

] 6: Mnep-(G92K/DI3F/GOSL/A104K) HARAF PR 8 A 40 1 I HERH Z A i adifb 45 3.
1, 1-6 P SR (R 23 0 AN [RSCER 2 43 1) vk

7: Mnep HAREF AR FLIEIE7E £ 180mV HLUE I HLIEIEAT ARFIE, o, y Hislbr=
HIL(pA), x AR =B [E](s).

K] 8: Mnep-(G92K/D93F/GI5L/A104K) AR A AA#E+180mV, OmV Fl-180mV HL & T IT
FUHLTRE M LTI REE, o,y FhAkbR = dBE(pA), x FAARR =N TF)(s).

K 9: {07 Mnep HARIKRIIZNKFL (Mnep-(G92K/D93F/GI5SL/A104K)) 7E+180mV
MU T REBRE I POR LIRS, Horh, y Bl = I (pA),  x FAARR = E)(s).

Kl 10A : Y f# BE By (EF8813-1) 4% #H| DNA M £ & X2&cX2-80-15 % it £ &

21
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Mnep-(G92K/DI3F/GISL/A104K) ARSI K FLEE A I (- 1l R BLIE, Horbr, PSR
AR y BAARR = HLR(pA), x BHAARR =N [Fl(s); K] 10B+ K& 10C 7R 1 10A i XI5
FL R R JBOR 45 R«

11: € A\ B+ C.D\E.F 713l 4R e fF(EF8813- ¥t DNA # & X2&cX2-80-15
75 Mnep-(G92K/DI3F/GISL/A104K) FAAAS A B IK FLAE LI ) 7= 1) R 328 ) AN
[l X B R, o, WA y FhARKR = B (pA), x BlARAR =T [E](s).

12A :  fi# JiE B (EF8813-1) & #] DNA # #& & SIT&SIMC % i & &
Mnep-(G92K/D93F/GISL/A104K) B ARASAR I GOK AL AL IS (1) 7~ B 7, 16l 12BL C
B 12A 5 Xk TR I OR 45 51, B 12C m i Sk 7= (¥ B0 55 KB S8 % IR 2 dspacer
(RRRAENE, Fof, PISRBLIEIY y FALER = HIRL(PA), x BHALEE = [F)(s).

BARSHE T A

TR S5 5 AR B SR PR B R, AR ) St ) h B R T AT A L e
ik, SIR, FTHER ISR SR AR W I o3 SR, AR . FET AR W R s
B, AT AR BB i B PS5 S RTAR N BT R BT et st #6)e
TAR MR HIE o
SEHER] 1 Mnep HpRZEAR M) &

—. URLIAG

Mnep HAARAE VR ZR 1950 )3 47 Wk Jo G0 RE B 1A 25 0 A A, R R R 9 St o 4 3511
PR PE Y DIBERR U7 A, BRI 57 SR I Neol A% 53 ccatgg, 37 Ui Il xhol £ A5 ctegag,
Z IR AT IR A B, A U (R R R 5o o 1) 4218 444 pET24b
T HER R E SRR, 4% Mnep RS AR IR T A

Vi RASEN (PCR [BL) BARERAB MR, I THI9514 & KOD plus {4
FUHEHEAT PCR I, 55 H AR R AZ

HARB AT

1. Wit SRAE S| Y, HEAHUT R DNA (H¢ SEQ ID NO: 2 [fJiiki DNA) , #4T

22
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50uL PCR MR ZY 3. H DHSa RIFRAE TS E . 7E end+ B bR T A 5o RERIR L
R AHRXRABFEEA LM Hp, SREWHRIRL DNA fEA] QIGEN JRHL A0l .
RG] P):

SEQID NO: 16
CCACCCCGAATGTGGCACTGAGTAAATTTCCGCTGTTTGGCATTACCGGCATTGGCG
GCAAACTGCCGGTGATTGGCGAAATTG

SEQID NO: 17
CAATTTCGCCAATCACCGGCAGTTTGCCGCCAATGCCGGTAATGCCAAACAGCGGA

AATTTACTCAGTGCCACATTCGGGGTGG

SOuL PCR JRSifA %
10xKOD plus Buffer 5uL
BHL KL DNA  60ng 2uL
EM 5% (20pmol/ul) 2uL
5% (20pmol/ul) 2uL
dANTP mixture (each 2.5mM) 2uL
MgSO, 2.5uL
KOD plus 1uL
ddH,0 33.5uL

PCR 4" 1 2 Vi

PR IELIE S LI )

1 fEA 95°C  5min

18 {3 95°C  30s

72°C  30s 6min
55°C  30min

1 E3R 72°C  10min

23
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PCR § M4 R M58, 3KFF Mnep FARRRZ EHIZIT %] (SEQIDNO: 11) , ¥K# Smin,
REET =R GBS REFRRD .

2 HEARHAL, $EIL Mnep S AR PR I

PCR 545 0 J 8 i Dpnl B AL AL BURL A TTTIE P K8 UL DNA (454 SEQ 1D
NO: 11 MR o A% PCR MY BARZH . I 1uL (10U/uL) Dpnl & 37°C
WE 2 /M. (45K DNA J S 20 Dpnl B o] £ 5L S RE R R N S84 B 5o IR
RAZFAL, W] LUIE 24 E K s B2 N 8] 235 0 Dpnl i FH 8D
3. Bk, SRS Mnep HAAS PSR (K 1 AR

JRBESEHE JEAE TR DNA E£ = As i 11, DR 480X AN R DNA #6 O\ E.coli Hi i e 4%
DH50. HAKEEN: 4 4ul 2878 5k DNA FES N E] S0ul DHSo B2 540 E, SRR
BEEVK I 30min, 42°C#ifi 90s, Z 5 EPUKH 2min, A 500uL SOC B 724k 37°CH; 7% 1
NI, 5 JEEX 100 FE VI A 7 A I PR
4, P FEAIE

PREL A ANEAL TREFRINT, T IR AR TE R (K BH PS4 AR IUTRL IR A2 4 T
= % Mnep F A

0 P S6AIF 1E 1 (F) Minep PRARAS PR BRI SE N BL21(DE3) 15 9% . MRE & A4k, Hh,
E AR L 1.

WL 12uL Mnep-KO BL21(DE3)Y H il £ 12mL (1: 10000 &4 &K% 50mg/mL &
HRER B LB 359256, 37°C, 200rpm R AUE: H % 1 %A RS KR R4
AW 50me/mL RABEZ ) 2L /Y LB itk 37°C, 220rpm 1577 2 0OD600=0.6-0.8
JEUKIRIRE IR, Z SIS R IN PTG (RAAFACEAR) ELWSE 1mM,
18°C, 220rpm i FFRIAL R .

K H 6000rpm, 4°CHE 0 15min WA FE K, #EEAK: REZTH=1: 10 (m/v) L
ERE, ZRMNEAE ARG, R R AR .

BN 1% OPOE (CEIEM SRR ZETE F10.1% FC12 (N-F kb [HAssrge) ., =i,
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PRIV 1~2ho BV B ) E T /KIS T AL EE 20min, SRS SZBIIKHE 60min, 25
IIANZARE 0.3 % PEICERBANE L &) 787018 21 5 VK EJ & Smin, 14000rpm, 4°CE L 30min,
e L o

B AT 0.45um SRR I8 5 A B T ac ekt i, B PR TG Buffer B P, L
8 SmL/min LK, 2 J5 ] Buffer B ¥efli 44 11, /5 M buffer C: 0-1 M #h3K& i £k 1
BREEVEML, WERVEAL S BB FAC BT A4S R L 5,

FeUSCER IR AL it F] 100kDa (IR W AE, 14000rpm, 4°CHL 20min, fREH _LiF;
HUIE Bk A ) 1) s REAT 2 HEBUEAT, EATALTRSE A SEC Buffer 47 2 MEAARL, EFE,
Wi I 14T SDS-PAGE JIR vk Rz o 43 F HERELZ T 45 R WL 6.

R EAL AR S

A4 R N %

50mM Tris-HCI 8.0

HEFZ I 150mM NaCl

10%H

25mM HEPES-Na 7.5

Buffer B
0.5% OPOE

25mM HEPES-Na 7.5

Buffer C 1M Na(Cl

0.5% OPOE

25mM HEPES-Na 7.5

SEC buffer 150mM NaCl

0.5% OPOE

SKHER 2 BB &

25
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1. WEC 12uL Mnep-KO BL21(DE3) H il F 4T+ 12mL (1: 10000 & A 4K & 50mg/mL
FHFERIHE: LB H5972k, 37°C, 200rpm R EEAUE: K H % 1% ES K
B BEH KW E 50mg/mL FIBF & 2L B9 LB i 5rdk . 37°C, 220rpm 7R E
ODyg0=0.6-0.8 Ja VKRR iR, 2 )5 M FRA R TN IPTG 4K Z 1mM, 18°C,
220rpm %5 RILIS R

2. & H 6000rpm, 4°CE L 15min WAERER, HBEEK: REZMBE=1: 10 (m/v) L
BIEREA, ZJEIMANREEEAREIER, o R 2 R AR .

3. ¥ 1% OPOE #10.1% FC12, =i, #HEE 1~2h,

4, BOVRIFRORMEF Y E T KA 20min, ARG SLEIVKYA 60min, 2 JE NN
£ 0.3% PEI 78 /018 o vk EJCE Smin, 14000rpm, 4°CE 4 30min, YdE i,

5. LG 0.45um JERILUE S HI BT B A dutaifh, BT AETSE A Buffer B STy, L
AT SmL/min FEE LM, 25 H] Buffer B yeliZ% 8 M, /5 H] buffer C: 0-1M £
WL EAR B, SR TR 4

6. USRI BEMAE ST 100kDa B EEWAE, 14000rpm, 4°C &L 20min, {RE FiF;

KRG B 4 S 1) S REAT 23 HEBLUE AT, EATAETSE A SEC Buffer P47 2 MEAARL, EAE,
W4 FF 34T SDS-PAGE Jii i A 1
S 3 FLEBERTFMA

TELEF (400mM KC1, 10mM HEPES pH 8.0, 50mM MgCly) 1, #8AgK AL
ABERRXUr TR, I AR ALARAT F ) B A .

HAE BRI F

WA RS R 5 G92K/DI3F/GISL/AL104K ZE4%H) SEQ ID NO: 1 HIHAfLEA

(Mnep-KO KL, MBI 1 B SENPRA BRI 122 5, 2Pl (400mM

KCl, 10mM HEPES pH 8.0, 50mM MgCly) &% RS, VAR ATt & 1) Mnep-KO 44
KALo % DNA #IEE 1A X2& cX2-80-15 Bf S1T & SIMC (1~2 nM 9K ) A ik Mnep-KO

gk Lok 24, BAE, FEP(400mM KC1, 10mM HEPES pH 8.0, 50 mM MgCly)
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WA %ZRG, VAREAEMLER DNA MR X2& ¢X2-80-15 8L SIT & SIMC. SRJ5H
Jiek (EF8813-1, 15nM 2K | BREL (ATP 3mM &) TR AR % Mnep-KO
YURFLEI RS, JFE+180 mV HLUE N B9 Mnep-KO LA H I P70t o

MHEAE BB IRME, UK Mnep-KO 40K # A% A2 Mnep 0Kl (edE-R
T SRR 2 Fi) o Horr, BPAET Mnep UK LM BERET 55 T I IE FLIE B X
SRR AR IE . L FLIE SRR KR S B A AL IRk A, BBl 91 fU2EmR, 92
PR HERR, 93 AL RAZIRAALT 477 loop X% 110 A7 AR, H S91 Al E110 JEHL
e X I E R 58 17.2A F118.7A . S5E AR Mnep UK FUNFLE, 45 Mnep H A7 (A
MIPIRAL G- R R INE 1 i) MR- 22 1 i A R S AR T F LI e A X
I B RR S AR, S, RARRSLIE IR AT X IR R S A R B R A A A1, JR I ALIE
(K AL ERIRFENT 92 AL SRR, FLIE FLARLIA 10A. 93 ALY EIRAT 95 fri = s i)
BEARIFLE M, 2 SR FLE AR X B K HERUE F 2T B3R Ak, 104 SRR T e
SIS AW IR A 2 DA G

Hrp, X2& ¢X2-80-15 CAMREHINE 3) AR50

X2

TGGTTTTTGTTTGTTTTTAGAATTTTTTTACACTACCACTGCTAGCATTTTTCA

(SEQID NO: 5)

TTTCTCACTATCCCGTTCTCATTGGTGCACCATCTTTTTTTGGTT (SEQ ID NO: 6)

TTTTTGCAGCAGCAT (SEQ ID NO: 7)

cX2-80-15:

AACCAAAAAAAGATGGTGCACCAATGAGAACGGGATAGTGAGAAA ( SEQ ID
NO: 8)

TTTTTTTTTTTTTTTTTITTTTTTTTTITITITITTTTTT (SEQ ID NO: 9)

SIT & SIMC CHAKE N 4) BR300

SIT:
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TTTTTTTTTTTTTTCCTTCC (SEQID NO: 10)

X (X h

TTCTTTTCCCGTCCGCTCGT (SEQID NO: 12)

TCGCGCCTGTCTGCTTGTTTTTTTTTTTCTTTTTTTTTTTCTCACTATCGCATTCTC
ATGCAGGTCGGTGGTCGCAGTA (SEQ ID NO: 13)

SIMC:

ACGAGCGGACGGGAAAAGAA (SEQID NO: 14)

TTTTTITTTTTTTTTTTTTTT (SEQID NO: 15)

WP R 7-12, Hb, B 7 3 T EPER Mnep APKFLIEIELE = 180mV HIJE [ 48
WIEAT NERAE, IR R B AR R 7R+ 180mV 461 N AP IR BRI 347pA, 1195
2, FEAHEMEEKHME, -180mV & N R BRE R, $EIE-450pA, [ H R,
S ARUF AR RS ORI AL ISR, TE 5 I H

Kl 8 7t T Mnep-(G92K/D93F/GO5L/A104K) AR AZ AR FE+180mV, OmV F1-180mV Hi
FE R IF AL IR L IR AE, 25 R SR R A IE TE 1] [ 192 2K, FE B4 & 1 +180mV
U N PB4 180pA, Tl R R Il sk . B 9 Rl T a8k AL
Mnep-(G92K/DI3F/GISL/A104K) FE+180mV HLJE | % ERE L 4K LIS 5 .

M ff he B3 (EF8813-1) ## #] DNA M @& fk X2&cX2-80-15 % il H &
Mnep-(G92K/DI3F/GISL/A104K) HARAZ I 9K FLRE A B (R~ ] LI LI (2 LT 10A.
B. C) .

iR (EF8813-1) ## il DNA 4 # &k X2&cX2-80-15 % it U &
Mnep-(G92K/DI3F/GISL/A104K) HARAZ I G K FLRE AL BT (R~ 0 R BT (2 L 11A.
B. C. D. E. F) .

M ff JE B (EF8813-1) #% fil DNA 4 # & SIT&SIMC % i R & ik
Mnep-(G92K/DI3F/GISL/A104K)PIKFLFEAL IS 7=t it s (WL 12A0 BL ©)

PLETRARA 1 A K I IR s it 7y 3, AR, AR ANR T bad it 07 20 b
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BT, EARKPKEARMBE R, 77 DO A% AR D7 4T 2 R e A 1Y,
iR AR B T A K I ARG

Jioh B A, E R R RS T S B M A A BAREOREHE, AT S
FIBOLE, T BLE A & E R AT AL A, A TR AR EMER, AR &
] REMIAL & 07 AN AT U
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