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1. —Rip= A 2 MBI 2 H BRI 715, LA .

(a) 7EH— RNRA PPN 20 =M 5| i in 2 DR 2 ZH R, Kk 20 =
FR5I YA E &, I B Bk 20 =51 P i & — R 66 22 0 — A RT HAR 5 4 1 58
A, Horp & /b — B 5| 402 T 5 AR AR (1 SRR K B TE 1] 51 4 AR AR D — s P mT S i
RARAR B TE R K S R 514, R

(b) [ BT I VR A AT 5 O B Sl 1t S R LA M IR 2520 = 51 77 A 22 A Sl A1 04
UEZ /=778

2. BURIEESR 1 7735, AR DR (b) 2 wiitE— a4 -

R CATE A BR 2 5 1R 4L B, 16 BTk 51404 2 A4, Hoh 78 35 Frid AR
A RSB X 5 e — A,

KRR NEI S — L B AR R

¥ — 4T () BT 1 19 51 420 & S R E R A — IE (R B A 2 TR R P U — Ak 5 Al
2,

W — 4T () BT 10 51420 R TRl A A B — I [ B A 2 TR PR P VA — Ak 25 Al
e |

P HE S S 0 T E R IE )T S 1A 51 A 0 & Bk s R

3. BURVESR | (K771, Hott— 2D 55 T R 2 VE B g AL T2 110 BTk 22 AN T 1o 1K) 7= A e A 4
M.

A BURIVESR 3 KI5 10, Foak— 20 A3 BT i 40 i [T Ui BTk 2 A 3 1 (048 1 1) 2 i
78

5. BURIEESR 4 (7715, Hodt— DXt ik 2 M MHE i 2 ZH % .

6. BRI SR 5 17715, Hh o i AFERIE Ard 2 M B 2 ZE R i 20—
AN RIBIZ K.

7. BURVESR 6 (7710, Hott— 2D A0 53 A0 FR B R 1) A8 1) Ik 22 AN JiE (e (A8 1
ZIHTR

8. BURIESR 1 (7715, Foidk— A48 b i 58 & Bl i 7= AR 1R BTk 2 N FE 1 ()45
(EZ =778

9. BUFIZLR 1 7715, Foidk— 00056 FH B AL 3 AT 2 AN e (B 1 1) 2 2 H 1R, M
B IR T IR AR 22 1% 1R, K 40 Ao 2 (¥ B 1] PRS00 1Y) 22 A 5 IR 5 A N AT L, AT 38 40 T g
TR Z AN AR (RS 0 2 %1 IR, I PR H5 B R (1) 548 1) T 22 NS RS i 1Y) 22 1%
HIR.

10. 77 AEAFREOGEB I R K 2 MBI 2 =2 5 BRI T71%, HALHE

(a) 55— K NLVR A4 ook 22 A R0 5 A0 N 28 SUBERSAR 2 B H IR, H o ird & /01
PhEl A E S, I HH Bk 2050 5 & — M asE 20— A AT HAh 51 R R
A7, Hodp 2 /b — 5| ¥ 2 v 5 BT AR AR 0 4 FEAR K T [A] 5| 4 DA 2 /D — i 5| 1) BT Tk
PR A LE B K B 1 51 420

(b) 8 I I VR A AT 58 B Bl 1 S 2 DA M T 22 /D TR 5 40 7= A 22 A S A1 )4
(NEZ 3178

(c) PR ALFE TR 2 AN BB (1 2 A28 1R, MR AT b AR 2 I 1,
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(d) 7 P A0 22 A SE A A2 T ) 22 A% IR e A NG, i 2 I H IR R R SR i AL 22,
() M TR 2 M IR WAL i 2 A S A BB U 0 2 A HF IR DA%
(f) EFEAEEOGBE RAZH g 2 AN P R 2 % H 1R .
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(CEEEE L VST

[0001]  ARHIE &K AN BB R 24 A ALER 7, g5 N “200880101253. 07,
i H N 2008 4F 7 A 31 HAEHiE KR HiG.

[0002]  AHOCHIERIAZ X 51 H

[0003]  AHITEZER 2007 4E 7 H 31 HIRAHIE EIGE G P 515 60/953, 171 IR
HuEmt s AR,

ARG

[o004] A% W &4k B kR 2 a4 E %R (tailored multi-site
combinatorial assembly,“TMCA”) W75, HAE N E 2T RE L H B AN Z R BT
R AL A AE 2 AL i SR A BRI T VE « AR BEL IR BB T & R A B AL
o SEAZHF IR 0, F5 1 A AL IR AU BEAR DNA SR K . DNA A B T4 184> DNA. ANTE £ [
R 7= AR 3 3 0 DNA. i TT IR I IL AL T 38 AR 0 DAL 3 1| 3 S 1 e

HREAR

[0005] AR BT IR AR TR 640, 585 PCR. Invitrogen [f] Gene Tailor
site—directed Mutagenesis Kit"™. Stratagene [{] QuickChange Mutagenesis Kit'". =&
PCR LT PCR (34 / B o 6 CLANT7 VAR A0 3R B e T v AR AR T — A 3= ZEA 3 (7
AN A/ I X A AR/ BB/ BOX BT VAAE 2 A X AT B 1 A2 2 /T
[0006]  EELH] 7,202,086 (“" 086 LH|”) LRRIFETTIE, HATH R D 5 MEBH
NE B FEZEIRUA K dsDNA (TR ) A=A 584 SE IR (1) S0 %, H R AN SR AR P I 47 A8 T X
e 1/6 U EEER . 1 086 LRIHEIA T T A K A FE TIAHA, BN 086 %
IV EL SR 45 61| 9 AR (AR LR G AE— > DNA A F R i “I 89887 (56 5 4%, 28-45 4T ) » BT A
HEHRFESEA —NRBMRTE, N TIERZE N, BN RBEREZ RN & S55R
B2 )i EL ] A AAE 0. 01-100 Z 7] (55 5 2%, 28-45 4T ) o ZSFAEX B TEAH A, Hd H
IS A LA B E RSB AT WIF AR RT 75% (555 4,28-45 1T ) » 7 086 LA
BRI R AR (IR ZE ARG AE— A DNA 73 [ “id B R S50 — M RAEKR
[0007] EELH 7,132,265( “7 265 LH|”) FEELFAH 2003/0064516 ZRIRY 15
A F] NHLEE DNA ( “ssDNA”) - F 7732, HAFGIR K514 A Bl DNA BERITE 1L DNA 43+
TCMA 773244 FHXURE DNA ( “dsDNA™) FE AR . ° 265 T FIZEAE ] ssDNA Al dsDNA 15 At dh
RV TR THEZ FBAT T X 5 (S0, 60, 55 6 ££,45-55 17 ) .

[0008]  SEME CLAAR I HIIE 2003/0194807 ¥ K SC)%, Horb & A 1 AR AR L A0 Hf 2 1
IR — DB A B A TIUE EERE IR, P prid e M X e 20 = A2 i, R
RVFEALE EIEAN AL, BT, HEbR B AR R B R 81 21k

[0009]  ZE[E AR HE 2006/0051748,2006,/0134624,2004,/0248131 F1 2002/0083488
PAJ SRR LR 6,673,610.6, 335, 160 A1 5, 354, 670 H [K)&E— SR 1R 5 A IK) DNA DA™
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A HA R ) RERIR DNA

[0010]  F4b, £ T AL HIE 2006/0051748 EESRAT H WERAZ IR A VTG 306 B3 5140
5 [FA— DNA #8318 k. ZEE AN K HE 2006/0134624 E R 4K R (BRI, AAE—DRRBEF)
fEFPA G, 7635 E AR HE 2004/0248131 11, 514 5 4 8B K, H iR 514
DS 2-4 D TAMEHER . EELF] 6,673, 610 F13E FH O AL K HE 2002/0083488 2
SRAT A 548 DNA BEVH AL = AR ) 7 BAAE MR 51 (megaprimer) PAZRAZH T AL IIOIR
DNA. SEEEFI 6, 335, 160 35 oK 1 H & A BUM = A A SCEM A RS, &5, LR
5, 354, 670 ZLRPANFEAL D AR F BRI PE (restriction) BHATH ) AL .

[0011]  EELH 7, 176, 004.6, 713, 285.6, 391, 548 1 5, 932, 419 LA 2 £ H O AR (K] H i
20040253729 1 20030032037 H f{)&E— N HRE SR 51 ) DA S P 26 AR EER K, FT-7E
MR 77 M sy 38 CRE, IRz m 514 ) FEESRBA BAMX . RELH] 7,078, 389 Fi
5,935, 830 LRI W LA FRTE R (B, #ME TR R ) , H SR TAEH DMERE R =555
o

[0012]  EECAARRIHIE 2006/0228786 223K A5 AN AS[F] 1 s B A A8 FH P AN A~ R 51 4
AT ISR BE R G, ARG A ) ssDNA 73 F1B K. 32 H O A i HIE 2003/0077613 ¥ 2
S DRI B AN = A SRR T8, P LA FE IR (ssDNA) 5 3242 DNA B -k DUE 78 [RI B 7= A=
dsDNA, H4% W v B 52 3044

[0013]  SE[H O A AR K HIE 2004/0002057 1A 1 7EAE ot ook U A0 K5 1542 (I BC AR 19 77
5. FEEOAAMKHE 2004/0002057 fiAR 1 1145 A 15 A2 7145 15 57 10 40 i 4 S7. R AR AR
KWHE (E. coli) BEARIITTE. FETCAAMBIHIFE 2006/0199222 #iik 1 5E M3 — &
J718, oA SRS (1) DNA A 2 HAR AT (Bacillus) B

[0014]  {J5SRAZAEXS BE AT H 5 A7 280 7515 B 75 22, BT il 77904 2% L PRI b 7 A 255 e ¢
DRI AR A4 R 20 A DR ST

REARE

[0015]  BRARRFHIE L Py T AR SCRIEARMBHA AR E R A A GURE BN R4l tnf
EVEMACEE AN A T A SRR S IR A A N SORE Tl R AR .
[oo16] PRI, AR BIRG—A B R Rl 2 B X 2 A A S Ao AL 2 MBI 1 2 7%
HIR TR rid il 2 %8 R A2 ML BRA S REN ARG AR RVEXT
BE N BEAT Ry A AR I AE PR 2L DA A 27 md AT R AZBRASAL o AR B R L2 AN Lt
——H5 T FI L Sk 77 SR PEAR IR (P IRBCE AL G ) 455 i 4245 SEm B B ——ilid
RBLIN N TT iR niAF AT A2 » FInid T5 A4

[0017]  (a) fEH— IR GV TG 2D =Rl 51 AN 2 XEERAR 2 1% H IR, e g 2=
=R S A RS, IF HH g 20 =R eI M A e s 20— AR T HAR S0
RAZ, Horp 22 /b — R 5 )2 ] 5 P iR AeAR (0 S REAR K B 1R 51 A LA 2 /b — R g m]
PITIBASAR ) 1R EAR K ¥ S 141 514, A

[0018]  (b) TEHTIA S BT A WUEAT T 45 B E fA S L A 3 22 /0 = Foft 5 4977 A 22 A SiE {if
INEATINEZ 3=l

[0019] £ 55— DL T 3, P AE 2 MR O IR RAZ RIZ IR K 2 2% H IR T5 iR 45

5
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[0020]  (a) fEH— NI AW oK 2D P AR 5 78N B XUEERAR 2 1% H IR, e ik &=
PRSI A B, IF H P ik 2 /PR S 0 & A g B A AR T ARG 0
RAZ, Horp 22/ — P 5 )28 ] 5 Bk AR (0 S RER K IE 170 51 ) LA R 2 /b — R g W ml 5
PR AEAR ) IEBEAR K S 131 5140 5

[0021] (b)) T3 Jsc L k8 45 D AT S IS 1o S IS A M i 2 2 T Al 55 40 77 A 22 A Sk
B 2 % H R,

[0022]  (c) FHAALER Prid 2 N IEH B 1 2 B IR TR FTid AR 2 % H 1R
[0023]  (d) *Kf i ide Ak ZE A SE A (VI 00 1) 22 A HF IR B AL NG, P ik 22 i 1 IR R ) FE R il
AL,

[0024]  (e) MJITIRZmMa IR id 2 A SEAH R U1 1Y) 22 A% HF IR » AT

[0025]  (f) JEFRELAFEEGER ) RAZ Pk 22 A AR B I 2 % H K -

[0026] AR — B AN SK 7T A 1T AL 0N B A g . BRI A R T
ARSI AR T3 VAR RE AT T AR R B 0 sk e BNk, B B A I K T3 VA AN R
AR I AR B R ADL S5 U B AR B SRR AR AR I B AE U B AR BT B BUR
ZORT, AL O R BERAC BRAR LT SOOI S A a o BRAR TR SCO R 55 A
AR SCAE I B 8 B BAE A SIS T BOR N Z AR AR HETT ¥ o SEH 77 3R SE B Tk
W HE.

B &35t AR

[0027] A B ) BE 56 B ) 2R g A L VF 22 I BE AR 3 2 T 3R15, RO S 5 B4 6 % 18
N, 2% N HITER, EA45 21 5 1 i ER A, o .

[0028] & 1. GSSM™KI 7 6

[0029] & 2. Ak —GSSMM I i FE I KR

[0030] & 3. BETR 2 A7 fiH G R BN

[0031]  [&] 4A-D. TMCA S F (I 5I4H4

[0032]  [&] 5. ANANRATIERED 51 P8 K EE .

[0033] K&l 6. HANNRAL S r R &M oA el FEBARE T i 1Ak 5
A s 1A SR KM B B AR XL1-Blue BB SAF 1 5 TA R FH R B 18 B Ak XL1-Blue 4 e B2
At 2 513A SR A KA B #R XL1-Blue BIRMAAE 3 580 SR E 1ATA R 13A 2515
P 0x R 1x AR 2% D RAL 3% : =ANRA 4x JUPNRAE 5x DR
6x AP RAZ,

[0034] [ 7. AR Gt vhH 5 SEI R

[0035]  [&] 8. PURAZLRGELH 514038 K 1 Bl

[0036] 9. BATIARAL S m g &M oA SRt AEBALRES T i H p A2k 5
A 327 SR KM B PR XL1-Blue BN 564 1 58A R FH R W 12 B %k XL1-Blue [ e B
At 2 5144 SRR B B AR XL1-Blue BIRMSEAF 3 5801 ok B 2A.8A HT 14A 45195
P2 50x ERA s Ix HEADRAR 2% APRA 3x =R 4x JUANRAR,

[0037] & 10. HA M al GeH A K3 Ao Anife AE BRI N 1 H I A2 AR 7541
2B K KW T B8 T8 PR Sth12 S M 45 1 58B < K F K B i 1 18 bk Sth12 I N 461 2 5

6
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14B % F KA B T AR Stb12 BN 464% 3 5 aa it ok 19 2B.8B M1 14B 44 54 ;0x
RAZ s 1x HEANRAR 2% AN RAE 3x (=R 4x JUANRAR,

[0038] & 11. =SAFHERL A 519038 K BT Kl

[0039] [ 12. B = AR ST REH A HI A o bRifE AEFRACIRS TSR AR R 4
A 316A KK B B AR XL1-Blue R BEZEAE 3 598 R KM B A Sth12 1 RN 4%
£ 2 516B R KB 1 B bR Sthl12 B BZ&AE 3 8t 2R 15A.9B Hil 16B H -5 FEUR ;
Ox : oA 1x AR . 2x JHPRA 3x = PRA,

[0040] W& 13. HA 5 AR SR 13 ADNFRARK 5 0IE K EE .

[0041] & 14AB. C. FLANRAN i f 13 DN EIPBERL I MERAS A A . 78 TMCA 38 1 22
FARRTEIR (A) V58 1T 8IS HERER (B), 519E K E#E (C) .

[0042]  fRiESEiE 77 TR

[0043]  TMCA 77V A i R bR b ™ A A0 55 22 A AR A0 1) e 57 8 DR AR A k= AR 2 5 TR SO
TR BARIIW T3 RN 57T DA A SORAR Y « 75 227 P AR R U I 4 & SCFE . TMCA J732:7]
A R R EEAT , RISLfRifh 7= A2 2 AN IR 771 o X EAR ST PR 1 75 2 i S 3 i A%
oo BN f—— “FHFE” ——fl, \TLLE 1) SEEIFEERABE 2) £
Bf T R 7= A T A B 10 Bl ()4 FH 1 SR 2 SR PR e ( EH GSSMM™RITE A ) o 7= AR R
SCEE R BAREE WA AT S AT = A SO, R TR e R A A2
BRSO FAXe FIRE, AR P AR ST, H A BB AT ) T BCRE ANt ) T B AR AR B R AR 7
=

[0044] BT RN EE T 28 ST B 5 i RA R AT T2 B G s e s A, Herp i
(R TT BRI RHEAR SCHEAT 73538 o AR SCHR B BTt AR A« & R H g | & IR Ath 2255 Sk
I 5 AN A, BHAE T2 RS2 3 A 1 R P 1 5 A i T A BR A PR 1 5 s
AR 4

[0045]  {EiZHIE S, AR A BT TR S B — BRI RE 3T &2 A7 A4 A B
Tik. YE N, B 1K 2 BT 34k - 5 R A7 25 W A5 48 (Gene Site Satured
Mutagenesis, “GSSM”) , Hi ) T AR EER, ARG Er] SHWDEE Z AR, i#
b ~GSSM AT FH TR A% 1 R A5 Ak 51 N AR SE DR AR TF — AN R L B 22 AN IR IG5
AR BN 0 F R AN T HAh E L . DR, P24 GSSW' S 3, P AN R i B
— AN DNA, T FH TMCA 77327 A [ 3L (AR 2 IR T 48 2 AN 9848, e AN B
ZNEIE ZAEE 2 A EE A SR 2 A4S A BE 2 A S EE 2 A \ABE
2N TABEZANULERIE T ABEZ DR,

[0046] 13 I GSSM™H A, BEIKERAE — MR FE LB S5 T A 20 FhEFEIR . i SO I %5 2 i
FARFAR . Vvt TMCA R BL, I TAE— N FRIZ AL 7= A R AE . TMCA R B AT T4 A
M GSSM™™ S22 %5 58 1) iR IR A, FE TMCA Je B 264, TRIHIE il 2 B PCR 7=, 1% PCR
PEMIASE TR AN R R A5 2 3

[0047]  FEARKBIH) RS0, WARSCAHTH, RiE“ARER” IS A AHE (NH) FR
5 (—COOH) WITATANAL &Y sk AE N 1 B BT IR AR 46 & 5 7 RS (0 — 5 4o
“CTRRIR R A E IR R AR SUS TR, R (AR (ala K A) FEEE (arg 5%
R) VR A& Wih% (asn BEN) VRAZEIR (asp BL D) PR (cys BLO) A AR (glu BLE) &

7
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Wil (gln BLQ) HZER (gly 30 6) HZARR (his B H) &R (ile B 1) REER (leu
B L) VR (Lys BLK) CFFIRZEEE (met BUM) RN ZMR (phe BLF) JJHZBR (pro BLP) .2
AR (ser BLS) AR (thr BLT) EZEIR (trp BLW) (EREIR (tyr BLY) ML IR (val B
V) o

[0048]  ARiE“HIE” ( “REMUE A" ) B 2% VAN,

[0049]  ARiE“XNT” HTAXBEEREZZERTIE S % ZZERITH A BT 5
[FYR CBE, A5 R, AEAS S A AL AE SR ), BRE IR PH 5 5% Z KT P E . 1B E, RiE
“HAT AT ARCEBEEANT IS 5% 2B RT P N6 R 1E AU, #%
HER T 5 “TATAC” Xf RT3 “TATAC” - HANT S5 751 “GTATA”.,

[0050]  “F|¥ AR SCE SO SRR AZ BRIR K IFE N DNA 3 S ;S A IR BE . 51407] 58
SO EANT AR 2 % B INEr 2 X k. E EAMZHRRAEA SCE SUNERC . S5 r A T
51 P BAE B I — i ARIEHE, BN ERESTC s EOLER A, AR, = ANEE £
AL RS ERETCA T5IAN .. 5IEA 6 2 200 MZEER, ik 20 2 80 MEH
iR, DA ALIE 43 3 65 M H IR . BALEHL, 519 HA 10.15.20.25.30.35.40.45.50.55
60.65.70.75.80.85.90.95,100.105.110,115.120.125.130.135.140.145.150.155.160.
165,170,175.180.185 B 190 NMZHMR. MWASCHTE X, “IEF G147 R BANT R 2 %
B BERI T M. WA SCRTE SR IAN G197 AN T AR 2 % B IR IERE R 514 . fRis, 1E
AR A 5 A BFE E SR ERT A WASCHNE L “NMUSEEESZERITY)” B ZIE
1R 2 [0 51 470 20 S AS RE S5 MR AR 22 4% IR 6 B R L DX AR 2K, 76 BT IX 3 m LE R 6
MHEAN, R T 5HER ZZERRIAHEFRER K519, “NOFBESZERITY) B
AN HE AN TR 22 2% 5 B A R A R XK 7 71

[0051]  IEBESH CHEAH R JF B TR g Ao RE SRR B . 1X A& 5 mRNA HA A [F 7 51 (1)
(BT ERERE TMAR D . 75— &M EE . MBEER EE, TN mRNA,

[0052]  “7E SEASAR 2 1% H R R — IR B IX S IW 51 97 A2 AR S5 SO — AT 514, %51 A
FEE D — AL E, HA BB R AR S — RIVE R I B AR R ;308 LA —
HWIEF1, HAAFEZ D — R I ERD T, %W IR0 BT R 2 i R 20—
FA T BEEAIMA S . B, T =8 RAS Y276F/S282L H PR B C/L284F (&1
Bi4n, B 4,15 5% 16) HIFTA A RE4L & 10— A5 WA T8 s AR 0 Al — X4 51 4. “78 s
WREZZHBRF &R XK 5197 ta] LU, B, BE5I A s .

[0053]  DNA “YH4k” & 45 FHAXAE DNA 3528 72 %) 1l /R A 1) PR il B0 AL U081 DNA. RS
FH £ 25 o B A1 B2 ] D43 1, B e AT B9 ROBE 45 A 4 DR A A 2SR A5 LUK S AR 43k
W AN BN . AT o8B, B 1o g FURIEDNA H BAEL) 20 1 1 ZiEit
54 2 AN AT R — AT . T 4 B AT BURIA A2 0 DNA B B B, 8 78 5 RAR AR
[ 20 & 250 AL GBS AL 5 2 50 1 g Y DNA . ot JH A2 IR il il 11 348 24 2 v VBORT ER A &: e
HIE T RE . AL 3T CMATH L) | /N IR & I 8], (E AR B O R B ARk . JE AR
J& » TT LUK SN AT B L AT HLK

[0054]  “dE 20 "l e F6 FE 40 DNA HoAR ™ AE BB, BT, B gmAs By SHEE IR 715 DNA A Z A4 1k
2™ A B . “A R B A B AL A O 4 O T

[0055] ARG “PREIAL &L AR IRA T, HoOu B R FH B R #5275 1), FFasEEAT

8
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EIN Ao PTERAE I A, VTFRIA7 i m] A FEAE BT AAS G AR BR A7 fd i) — 340 o, i SR i fr
RAFERPI I PEFP ) (2 low ambiguity sequence) (EIE A RO SAFAEME K T2 g
FHIFA) o R, FEVF 215 00, AH IR PR AL s A S AR a2, H A BB UI A7 s
(B2 EcoRT A7 s ) G/AATTC) B ELFEAH B YIFILL AL (140 EcoRIT £ £ H) /CCWGG) o 7E
HoAd A5 50N, MO RR B (6140 BEcobTT A7 B CTGAAG (16/14)) EAAKPIAIYEF51 (4l 4n
Ecob7T A 5 1) CTGAAG 731 ) , H AT AR FREIFINL i (Bl EcobTT AL si Y Nig#l7 ) o

M (BInBR T ) R CUIE” ZAZE IR, N HE A ) = R 1% PR B B 2 %
HEPTIE .

[0056]  PRMEIAL A “ 2 UL ESR (ambiguity base requirement) ” JEFRANE A TEA
FEPE L A A% B BRI R, RIS & EARTZE (9w, 7R R B~ ol o, BT E AL
C. G A T) , Ty A BAsE 2 /D AN BSE 22 AN S o AR AT — A o ARAIE DA S AR ST SRR Rl
Z N HREE YN ESERE T R=CHAY=CHTM=ABC;K=GET;S=
GERCW=AET;H=A8CE T B=GETE. C;V=GBCEBA;D =GB ABT;;N=
AL CER GEL T,

[0057]  “ZFH P37 j& FIAE 721 LB ALK IR E 172 91 258 7 9 ] DA BOK 7 31 B I
#an, A 25 58 14K cDNA BICE: R e 91 () v B, BT A4 SE 42 1) DNA BREE[R P %) . i
W, ZHEFIINKEAZE D 20 MEHR, B E A A 2D 25 MZHR, DUACEE K
NEDBONMZER. HTWDNZZERA & H () G A 2 %8 8 A AR 5 51
(HD, e 2 BB T —8845 ), L (2) nl#t— D EENA 2B 2 WA RT3,
A (BCE 2 ) A% H TR B I 71 EU B B i e “ EU B 196 B A EL B A~ 2 4%
H R P 3Rk 3EAT LLS 8 I ELECHA 7 Z1AHACA I 16 =3 350 [X 43

[0058]  “LLARE ” A SCHT 2 4a 270 20 MELLZ H RO B M Er A B, Hh 2%
HIRFFHI A LS BA 2 /0 20 MELLZE RS 73 LLE 3F B 0T AN 7 51 1) 5
EEEXT, Bk 2 2 8 BRIFIE LR E TR ML T 2% 57 ( AASREERE ANBHE ) 7]
BFEH 22 20 LR BEE (BT, 800 ) o AT B bR AR T 19 )7 2 B ad B ) v DL Jd
i Smith B JEEEFEPESE Y (Smith A1 Waterman, Adv Appl Math, 1981 ;Smith 1 Waterman, J
Teor Biol, 1981 ;Smith F1 Waterman, J] Mol Biol, 1981 ;Smith % ,J Mol Evol, 1981).
Needleman [ [7] 5 b XF B 7= (Needleman Al Wuncsch, 1970) . Pearson [ #H UL T # & 77
77 (Pearson I Lipman, 1988) . iX $6 &L K 11 H AL AT (Wisconsin Genetics Software
Package Release 7.0 H1f{ GAP.BESTFIT.FASTA A1 TFASTA, Genetics Computer Group, 575
Science Dr.,Madison, Wis.) BBEIT H W AKHEAT, Fik e B & Mo7 L= A W e texr (HR,
2 ECE B VG P A9 31 B e [RIVEPE 5 L) o

[0059]  “fRepad B E it ” s KA AU R R B 00 mT S e e o 9, B e D iR N
) — A E RS HE R A AR AR d R @ R HA R - R —
AT & L AR TR s BA & AN BE R — A R S R A 2 Bl 2
75 RN B ) — A IR T R T AR TR 2 PR A (0 IR 5 F A TP AT e 1) — A 2l R P A
AR KSR A IR s DA LA B e 0 — 0 U8 R e 1 Dt 2 B A R I 2 R » L8 I 1R
SRR E A Z AR - AR - e d R R AR - TRER AR - R ER A
Mg — G R LA SR A B — B 2 B o
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[0060] 4% kS ZIRET, RiE “ B CRTAEW” AR B2 K, HIRFF S S5%
Z KB SRR FE R 2D — P A ThREEE . SAh, RE R BRI 8L
BRI - 37 F o), B R i M Rl 8 (1, St T U1 g LL A B B O
P () s AT o

[0061]  ARBE“HEF"E LS H™ AL R DNA F B s e B9 AL X 2 Jir 2 5 (1 X 5
(AT XA R ) LRSHRE A B (AT ) ZHBEATFT (REF) .

[0062]  RIE “ i ” BRUE—MREZIRIT I AR S 51— MREAZ IR T 7 B ) BN
A L FIEIX SR 2B HRX M E ZHRACIRTI T REGARS B — IMER K
LRI A DX IRBRX o X 28 X 4 Ek X ] dn e RAF X

[0063]  AAE “[PHAI” B “H 2 FPRE” &I E — AN B IR 7 5 v] 5 AN SRR A% R - 71
FAE o TR B T 2 R R, A5 7 5 [0 [ — PR & DA 4428 264, Bl n F Fr
PHA R A ERIR A . ARk, [F— VX8R T4 5bp, BEARIEHE, [F—PEXIFCKT 10bp.
[0064] ARG “HH[F” B “Fl— %7 B &N ZR T 7 A7 7B AT F . R,
“EI—MEX”BEEEZEERMIXBEXEEHZEHERS D — 1M 22 FRNX %2 &
HERAH R 3 AR o

[0065]  ARIE“H BB MBI FEEIRE (Hil, 3R, S R AR )
BB B, TEAR S AR AE R R IR R A 2 R TR B A 2 2 B, A2 N E R RS T
— LB FT A LA R B 0 R — 2 A% R B U 7 B o IR B8 2 R 1 IR ] DA B )
—HR A/ BIX L 2 A% R B AT DA LA I — 4, DLRATY AT DU A B, TR DR IX A
BARBH YA AR — 4

[0066]  “/»ESHIRZIR B AL R, 19 701 DNA BY RNA 231, AN 5 57 A1 3° I3 ) B3
A0, A7E I A B S ) AR AR ) T8 A A 2 DRI 2 A7 AE I, BT i B i S5 ik 57 A
3 MIE T3 EEAEAR . P AE /A, 8140, I N a0 5ok 50 35 8UA LR IR\ =
JRAN oL R (BRFIVRAN M SE DR 20, (R AEAS R T R SR R AR BT £0) BIAZIR s DA KAE o
()5 FAEAERIAZ R, 140 PCR 47 34 SR il BiF 1 A4 7 A2 1) DNA BB 716 S5 7= AR 1Y RNA 43
Fo EARNEIRFIR T EAZIR, FIU R 5 75 2 I P 5 B 4 A 2 R 0 — 86 4, Bk 2 ik
FEB) ] T anE A & A e A .

[0067]  “iE42” JEfafEAZ IR BE 2 () JE B IR — Bg 8 it 72 (Sambrook %5 , 1982, p. 146 ;
Sambrook, 1989) . DNA 42 ] A BA EAEET R (75 DNA (AN TLAMNBE IR ) 1
DNA BEIEHAE— L o A A — BEWT 28 FH FLANBE /R bR Jd it A [R1 S 28 1) DNA s B2 gt
ITIEE, HIC 752 DNA SEHE R R ™ A e 4 T R B SE LA 52 18 55 DNA.  FRE S ARt m]
3 FH OB 25, B 0. 5 1 g KIS BE R &= B RFI% 4% DNA Jv BE A 10 AN 5347 () TADNA
TRy ( “ERERT) SEAER. TR R:” R fe T A 5 ok b e B A PR
KRR 22 126 B2 T 3R AT BAZ% 6 A vy < [R) AN T T P — TR e

[0068] ARG “TRAZ” 4w OB AT M BCRAZIR T 5 AL BUR 7 51 A8, XL
RAZ ] DL s S AR A e s e . SAR AT DL — AN ELE AL BRE R A I A R 7 7
Al RAEA] DL A B .

[00691  WIASCHT A, RT3 “N, N, N” B H IR Fr 31 3R /s = IAA, Horh “N” AT DA AL C. G B T,
[0070]  BUARSCHTH, ARG RIRRA” URH T X G35 Rl /L AR TR IMIX—F

10
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Ko Plan, AT AR (BfREE) &, T ERFRIET o B R a2 LR =N T
ZIE B 2 IR Z L H R T IR RN AR J8F, RIERIRK AR IR T AR R
(TEBIRR ) AR B G, Gl iz ik BT SR

(00711 WIASCHT A, “BIR 717 AR D — DI AR, H 5 Bk T e A2
BEBOEE . T340, IR 71 7] LR AT B G b T S5 IR A 0 7 AR AT AL, B an AR
T NBZEER 7321 :RNAL DNALEE R RZ PR AR PRI AL ARZ IR L R AR R AL AN AR R IR A A B IR
P BRAZ IR o X ALAE——AE AR IR A SE B —— 5 AR AT 40 i 2351 A 2 R AR AR SR A% IR %
AR RNA FHR S B 5 RIR R AL 3 AE RO — S R A (R — P Al (IR 70
TR TR S AN AR T RH R - W, B EA R T2 L R A
Ko PL, AEONSEBlmAERR ], i 2 TR H IR - B2 T & AU N BE RN A2 “ IR
TV A, AR SE AR A ARSI A AR AR ie (BRSO PE AR IE Ba] e AR O T
PRACRIZIR T ) RN IR 017

[0072]  ARIE “gibd s 81 1 i B BR AU RZ IR P 51 7 B G A 5 o B 1 o B2 BRI e 271 114
DNA” B “ S A5 45 7€ B2 1 B 2 BRI H IR /37 51) 7 %45 DNA J3° 31, 4 BT 0& =4 1 1 9 77 57
IR TR NI, Hpd e S IR IR N A B IR, “ TR 3017917 fE RES AL A T 45 5 RNA 2R
GEEIE BT (3 J71A) ) GbL e 5 S DNA 5 IX 4. 53+ =& DNA FE B — &6 70
ZFA XA ER 3 Rin A RIGEN 1. B35 5765 &/ E fmsEE, oot 2
Pl T8 S A KT R sl sk . {HAE, £ RNA RS IS & 7 51 AL B a2 8 1
CRBITR) 3 AR ) Jashesc)a, ¥ bL 3" T A N FEAT . R 3F 80 H, kB
SORIGE R CHELZIRREE S1AF BT T 3 ) LA TT RNA RGBS S R A 45
watE (a0 .

[0073] R “4nb 85 1 B BOIR I AZ IR 7 B 9 A 2 11 5 BB A DNA™ B G0 A% 25 11 B ik
(K2 A IR AN oAt [R] SOR VBB AR IR 8 st SR 1 4B 1 31 1) 22 1% IR DL B s
AN gEEA / BARGRAD P I I 2 A H R .

[0074] PRI, £EARPR A SERE T 20, “ RIS AR — AN B MR 701 1 2 T 38UA 1)
Eetro £ MUIERSEIETT JKrP, IR S BRI IR o 7 AR T BUA NG . B/
3 LIRS HE T 3K, “REIR SO BLAE AR 7 B T SRR B 0 AR T U I IR 71 10
AR Pott, 4SO TR G RIS LR 2T AR e R I n] 23 1

[0075]  “FERZHIR” (BUF XON“FERAE”) 2 P2 B S IRBI A TLAN 2 I A% H
MR, Hoal LA 2 Sl IR M IR A LA BRARS 5 B, ARAT 5
MR M SF A% B IR AL BT AL AR D0 B, AASINTEIR S ATP, AR S 7 — DB HIRIER.
B SR IR R B R BRI Fr BL.

[0076]  WASCHTHL, RiE “SRREZ B ERA” RO N ERE DA R 22 H IR ALK
o WHEIZAE M TR ZERYL, O s AR f R AR AL B R4S, R
B SR IR R “HEAR 7 AT ELAE A

[0077]  WASCPT AL, RGE “ AR 7 TR IRL  pH. B 7 9R fE RG FEANS VE AR AR 7 1
AN/ BRI & A B 5 0 T 5 20 O TS 7L sl W A e o M A AP AE R S A A 2 S 8.
o, AR 1SR Ie E R IR AR N AE RN B SE RA0 MU A 25 AR AR H R A RSP SRIR &
YR G & A SRR AT I 5 R A AT — BN =, AR A FR R F AR 50-200mM NaCl B¢

11
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KC1,pH 6.5-8.5,20-45°CH10. 001-10mM —HrFHE+ (It Mg Ca™) L) 150mM NaCl
B¢ KC1, pH 7.2-7.6,5mM M FH & FIFEH AR E 22 0.01-1. 0% AERE S EE A i (4
W, BSA) » FEBF 957 (Tween, NP-40, Triton X-100) AJ— A% 0. 001 & 2%, 35 LA
0.05-0.2% (v/v) fF/E. HARKMEZAE AT LA SC B FARIE 5 75 # . EA—Kdg T -
BB K S A e AT R A 10-250mM NaCl, 5-50mM Tris—HC1, pH 5-8, fF¥e#sin — 4
FHESF (—FhEkZ Rl ) A1/ Bi&BEEA T / SRS FLy5 770 / BB 4 F / BB i)
AT/ BRIN KA

[0078]  FRAEFIN (57 2 3") FEASCHIRIGARXNEE 2 - H IR IIT

[0079]  RiE “FHRZHIR” B0 JE 2 B IR I X I 3 X A6 [ PA K 2 11 B 1 X 3k (X
[0080]  “HEFRAL”EARSCE UNIEE — 2R HRME 2% EKR (Fln, 58— 2%H
FEASFMEIEAAR R 2R ) Z MR R g, HoA AR A IC I 2 4% B 7 71 71 TR
G ATE IR A

[0081]  “P™& A8 67 E I R P 5 Z [MA7AE 2 /0 90 % [F]— 14, Ak 2270 95 % [Fl— Mk
PAR A e 2870 97 % [F]— PRI, 4 R A 458 . B0, Sambrook 2% , 1989, Hoid it 5| i Tt 4
HIFAN

[0082] AL “HfAEM” SEZREBMRABI T RAE, “BAM” EHEEEEAR
SR T R BTG K A VS M, T B AR S R I R T A

[0083]  J5ilf 2 1% H BRI KU n] AR A4k ( “FRESRE”)  CAE KA E i B 77 4
( “EHEFED”) PREYIEESBERIE R IR EE (RS P, fi
FH AN 77 0 77305 DA MR B3 e ot o A A HH i 37 AR A3 PE 19 22 A% R A S p iz 1), J TR
FET 6 ] BRAF R AR FH B A4 2 R 1 B0

[0084] W] M\ H il £ 22 A% H R (1) T A 0 B R A S AR 0 49 T 3R 2 BERT o A S DA IR S
EAZMAED B B — SRR A B . 2 2 IR A DA RE S o, 7 0 R
IR AT ATE ARG 32 AE AR 17 50 i DA BT B — ik 22 Bl 27 i AR AR m BA RN . —
77 TH] 5 1 S8 T AR M) ] DA A W AR i AR A, 461 AR WE BV TR W VA T (psychrophiles) BB AW
(psychrotrophs) W& Eh 1 W R P ARG BR A= 4)

[0085] a0 ST IEFRAN B 0 2 R I NA G ITE EAM. IEFRM 2 R TR IiE
CAAFAE T EREE M 36 P 5 R BAA . 15 40T DL = 58 B0 4H ) an il L sh )
S ., SRR S5 A% 40 W 9] T PR A0 ., B DI 1, 7 3 40 B mT DA D A% 40 B, £91] 2 4 BT 40
Mo R ERAR T NTE - 40 e ] e I T R 4TS % % L DEAE-Dex tran A3 (1% YL B L 58 FLoR SEI
(Davis 2, 1986) .

[0086]  fE I 41 3 (1) LAY s8], m] 2 A 0 A2« 41 B 41 ML, 481 0 K B R 2 iR R
i 7 (Pseudomonas fluorescens) ;W& [H 44 ; 5 W 40 g, B 20 B2 £, ¥ /x B £ (Pichia
pastoris) FH 7 (Aspergillus niger) ;B 40, #1418 1 (Drosophila) S2 A1 7 i
(Spodoptera) SF9 ;s Z4H L, %7 CHO.COS BY, Bowes S8 2008 I 55 s AR 40 . TMCA
SCPE AT an DSRS0 KT B 40 M = AR, SRS Rl — DM SO BN A s £ . JEE
ASCHIBCT &0 T RIE PR N FE AR SR AR A R a7 .

[0087] 4 HLAAIR K &-Fhm] N DLRIA H AR AR ALY E: 5% R G, i AL sh %

12
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KRG LB RS AT 4E LI COS-T &R, TR A “SVA0- 55 4k I e 4% 200 it =2 3 L 3
SV40 KRR E " (Gluzman, 1981) , PA S HAR BB R IR AH A M BA 40 i &, 9T C127 .
3T3.CHO.HeLa 1 BHK 40 i 5 o Wi LA IL BAR NG A8 S L S & 18 3 HE 5 1,
HICOFATLAT L T IRRHEAR LS G AL 5 2 T AT s BT (AR A SZ AR AT B b )7
FILA K 5 M B AER P51 Y5 E SV40 BIEER DNA J7 3 2 MR E A ] TR LA 5
(R AR L PR T

[0088] A ISR 2 A% B IR B TE T AU A] 76 WS FREE SR A R, X VB R R
AR & A T B A 30 R AL B 2L R . Br 2 2% AF, B i L pH S5 552 DA
A T R IA B 1 S 40 M () R 8 2% A2, I HLA AU il AN 522 B R 1

[0089]1 1B NI {3 A Y 3R 18 A4 1 AR R PRS28], AT DAAR 21995 B3 00K A DR 25 L Wk B 44
JFRL WE R BE R P AR 4N A LYtk 5 85 DNA (9 0 4 e 55 I 25« 0 R 9%
B RIREEA SVA0 T4 ) ET PL N Lo B2 R TR BB A T e €0 A Tt Je%
PR BARTE £ (B A R R ) R R B4R AT H A B . DRI, 9140, DNA AT
LA AE T3R8 2 IR 2 D RIS B P RAEAT— Ao X B HARALKE G 444 DNA [7 71
A gLt 44k DNA JP B FTA B DNA S35 KB A () 280 A 2 AR A i B AN 7 B (1) 3]
W45, N FIEARAE R SEBER 4L s 4N TE :pQE 34k (Qiagen) . pBluescript /F K. pNH 44
(lambda-ZAP #4& (Stratagene) ;ptrc99a. pKK223-3. pDR540. pRIT2T (Pharmacia) ; E#% :
pXT1. pSG5 (Stratagene) . pSVK3. pBPV. pMSG. pSVLSV40 (Pharmacia) « {H A2, A] {5 FAFEAT] H
b SR B Al A, R B EAIT R AETE 3 R Bl A7 . A8 DU B a5 DUBE A nT H T A
REH

[0090] A TAK AL BAAESE - B a=Zd . KgEs e - B+ (8
HEHT) ARG TSI S 7 370 H B B 1A T G AR 2 B Bk o e )
PR35 1 S e 7 O 5 FH o0 B A, SLA R “F ks B i A\ T e fik (BAC) 3k, ixub
A KA - R+, HAE R e 84 3L 0040 DNA [ K A B 45 R IR & IR B FRIKER
SRR S 1¥) DNA 225 I, X {154 ] RRIR1F AR “IREE DNA SCE” T B KRR AH F B
[0091]1  FHTAKHE F— MR S AL SR & ORI AR . B0 BUAE B 4T 3 v ok v [
JF 18 5 L R ZH DNA 1 K A Bt oo i 2 B R 34K 7E “Molecular Cloning:A laboratory
Manual ” (Sambrook %%, 1989) H{fik.

[0092]  FRIAFAAATY DNA J7 Zi 4 T % 1 22 018 M R IA P 5 (ash+) B3
RNA & . BARGr & AN B3 T4 lacl. lacZ. T3.T7. gpt. AP  PHI trp. EZJEF)
FALE OMV B 530 L HSV B 0 . 5 AN R 3 SV40 |k B 05 S R LTR AN &8
IREE A 1o 3 BRI E 37 IR B 58 AAE AR d AN K2 o RIZE G
A TR AR BEAR S 5 67 2 DA S S 2 b+ Bt ] 46 F T4 3G R IE &Y
JEB o JashF XA i% A AR HRER (R LR, HoAT A CAT (B R ) Bk sl Ak
FrRic i) Hoh 2844

[0093]  5i4b, RIKFARIAE 0 EH — DB A LA B bRIC 2 DR DA fiE 2 AR 4 0K FH T
WA )1 T A, 45 a0 B T LR A M 5 57 ) — S R SR I8 B0 B2 2R PR B G0 A K
HEF R RBA T T ERIUE.

[0094] i, HEZH SR IR B4R A 45 B2 S SR S0 VT TS S 4E ML AL I AT g BRSO, 1 oK

13
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Wkt T 2 RS B R DU RAARE EE L (S. cerevisiae) TRP1 F: [, P &Y B & RIS
I Ja 207 PA 51 3 RIS WP A 36 1R 88 5 3l AT YR [ 901, Hgm D o3 i i 451
3— BEEE H VMR BRI (PGK)  a — Rl BR PRI B VR et 155 55 . RIURGS T P/ 1
1 HIFT B T PRI LS 1L P BIAE T, DA R AR b Re % 5| 5 R PRI £ 1 43 2 A A e
JoR 7 ) B M A 5 772 B (A1 57 B 25T

[0095] % 5o [ SR W o V85 B AA R B et 3l R0 P IRR B F-EAT 3R s34 5 3l mT gt 2
DRI 230 2 B L 1Y, i TR P VR Bl 78 K I B R A RAEAE A

[0096]  FEARIFTIEFEIT DNA Z |, 4385 H BIR F A 59 DNA R IE Mg N\ SR BUR R .
X LB AR B TURLA 12 Hh A2 TS AL 2 SRAK T 7 2 —— B4 5 3 5 T S —— R B
JRRL . IXEEZ AZ IR T DA BAR / B A E— 3 9 BT R BLE 4 B 1, DR ix e
B A AAS & FL R IR IR B 1) — 8R40 45 T 0328 (Wt B A B SR AT FH T 5 NI 2 A
H I IEAE AR SCRER P R IR

[0097] ik IE R BMEFATRIE LR 7] B RGZIR (e OBk 2 ZHR”) « B,
%7157 FH DNA B RNA, £9.45 /5 /8 RNA, i% DNA B RNA 7] DL A2 BAE FR 016 22 Xk . Y 4F, &
B H 2R DNA-RNA Z8 SR TT DLBRI . #0851 m] AR SR, HER e T A58
AR IR 7 B RN o DLty , BARIZ LT 51128 50 22 50000 gL X], LK B ALz 50-11000
AT XT o

[0098]  #ZE&F] LAMATARTRIFIRAT, 491 201, M FTRIERTS , 91 4 pBR322, M Fe % (1) DNA B RNA B
MR BATART Y5 AR DNA B RNA 3543, 12 AT A R 5 A 5% 41 18 « R o 2 1 s 25 AE 1
TEYIEENY) . DNA B RNA A] DL MR BRZHZAM KL iR EL . #AR 2 % B IR n] M 2 i H 1R
FEAX R (PCR, 2 L35 H LR 4, 683, 202 F13E H L5 4, 683, 195) WL HHIR1T . Alik
M, 2 4% 5 1R 7] AFAE T 7E 40 M oP A7 AE R38R A, DL B AR 4533 O J6n 77 V23335 7 40 i 5 A4
HuFREUAZ 2 , W] DAZRAS 2 0 A% IR

[0099]  HARARR BARZIR 7 7 B NA T R EAR 7L A . AT i 54
PCR 724 . 4 PCR A AR AR 5 R & 4 DR K P B _EREAL T NEAR KT (1) 2 542
A, SEAR W] T SEAL R T RS A 5 NEAR 2 R . 7RSS E R E AR R, Af
BEL T Bl 9 A 2 B IR R T AN 2 2 B L BRI E & U 2 B BR B AR, 7516 %
IEZ R H LS iR T B TR Do 115 G A 70 8 = - d 5 27 I RN B W a7 ol Vo S = a7
AR VAL FEA 0 A B N A R R R BRI . AR —— R A R T A R A
V) ——EFE A SN 5 R PREIE | 2— LIRS BT e o 8, H5 IX 23551 i 2 PCR J 2
DA ARAZ B BR R A, AT TRAZFF B o RN TR T S5 38 3R Y W 2 2R N s RS2 i m [ . 2
ZE R 7 F R LSS Al T X- SR B A RE ST T ST . S8, Wtis AR i b 2 %
FE B 5 N K B S8 B E S A A TR R B I

[0100] A, BARZER /MR G RHATTAE B SR A A R I, SR PRAE T e AT mT B A [F] 2
DR AN (RS54 2 PR B3R 1 AS RIAH S b B AH R 24 DR) (B, [RIVREEDR ) 2Rk mldetts, ‘e AT
DU AE— b oh R TR AR DNA 3, 4l , s sk L A .

[0101]  — H =4 BARZIR P 5 IR & FEA, n] B30 FH 2 1% H IR B8 A AR ST s B R
W 22 W H R A N O A 1 v B A

[0102]  BUARIERER T 2 H1RT 5 [ R /NIEAR K B T35 3 A0 78 400 . Ak

14
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PR TT DA SR W T A BRE W T R e 5 (9 S0 6 S0 55 L RV B B B R
W R od 25 B RW 2R 56 5 ) BUHHERRRO 4 (B, G A B ED K7 EH ) .
U, 445 578 1 BAR R 7 B LI, 288 b RN Tk 2 A3 1, JR RAE T B 3k s s i i
RS DNIES RE I

[0103]  SAfi{s & ., A% K W) TMCA J7 V4 48 Al e v i BEIAE S S AN R 7 i 8 B 7S AN LR
[0104] ¥ %, Wit ASFEIIEE . SEAT TG, SMEIEE — DN ERAE, =4
TR BT R IE R B, 1 = AN S R AR BT e 1A B L S SRR K (K 5)  EETE
AR EAE— I T7E L] 7R 1) 2648 T J3 ) TMCA Mo R S5, T8 It BT A
PRI BN SE SR TMCA 5 . DARFY 58 R B A 75 B o Dpnl BRI N 22 TMCA [ B BABE ER
FERIR DNA. A8 Dpnl K354 T, 1556 DNA 6455k [ ] B LA DNA B9 K IAT T 3.
Dpnl— AbHR ) e SiA9) e AN K AT B 40 DA RIS HASE S8 A8 1) DNA. Il i I 7 BB EE 9
ST R A AR o

[0105]  ARMTTEANR TSNS B AT AR E 28 DR ENME. A
BT — M B BAAE . AT 2 A 519 LR [FIAr B 7 55 A R AR AL, Hrp 7R A5
W) - HA AR . KA O T S2E 52, AR AN 18 T r] T A7 AR TT
IEAMATR] LGN SRS, i B AT DA 1 35 51 9077 R SR BUR A B Z A R AT

[0106]  TMCA J R ] Bl 51 FE L 514 Tm ( S5ARAR fR38 KRS ) JDNA SEA I AR K JE L 5
WeH & AR 35 il an AT S B A AS RS st BB AL R AS TR 7 2 i A2 4k

[0107]  ZEFCAIAEARSP SRR B —E A A KA. B 5 BT 5IE KRR ERE. &
RTTIERN T B & GSSW mRIARAB M A A EA R (H2&, AR A n] H T
50 LA B B AT AR HoAh L

[0108] 1. TMCA A HI-T- % S RIgEAT e e B AL, FE RS (BRI

[01091 2. TMCA W] FH T~ 7™ A= 22 T~ i A 7R 5k AT ) e e 2 DR A 44

[0110] 3. TMCA 7] I T4 A& R4 B R BN

[0111] 4. TMCA ] HI-T- BAnT &l (¥ 77 207 AR S AR R B N 2B ST

[0112] 5. TMCA "] I 7oA A 247 A1 GSSM L/ &

[0113]  — /&1 &, AR AR E 2N TFREZ TR TIE R FREZTREZA
Br i A SRR ARA S . ZIEr i EE PP RN &2 D> — A2 A E A K
HHAT -

[0114]  ZRIGZHHIR ( “H—"BBIR”) BFFEE. B, F0n] DOg B4 2| 5848
[ A BB AE R AR R AR 5. 735 BT LA SE 5 1K 22 1% R B R (1935 43 Xk, 491
MRS L5 A i 4 AR VR s AT SRR R ML ST B . 2 A% H R T AL HE P
B, 5 T FF TR A L BE TR 22 IR g AT B B A 7 31, HE A BN B S 58U T .
[0118]  WHEZZERT, B8 =ANBUE 2 MEOGRI AL, Gl anfE 3.4.5.6.8.10. 12,
20 B FE 2 M7 B RAE . RART] DATE 2 B BRIT K BON 2 4% H R P 5 i 25 7+
YD ) SE R 7 9 I 948 o A7 B AT EH 20437 B TR AR A s TR P A5 e m AR o o
A BATAT — U e e & E A8 B T AN R R LR, RS S4B B ] & A R
W2 ANRAR IR 5 AR T LT 3 RA7 s A AE (GSSM) %58, 2 b ik DL % 36 [ ) 5
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6, 171, 820.6, 562, 594 BY, 6, 764, 835 F1 ik

[0116]  AHXFT AR FP 31, fe AR BRI 51 M. 1] LA & FEZ K. 1L
I HE, of REANEOGER ) R FRAL T W) o AR T] DL — A B % E IR BT 965 1 28 B 1
T AL R ANBER R . Rk, BAT 3 ANMEOGER R AS A7 B r] A AT 3 Bl 4.
A LA A R I B 5 PESR AL 51 4, DAT IR R 1) S AR b T AT A% B BRBUOR SR R AR &
SR I R P B R R A o A, RTR AL G4 e, AR I FH T i 7 TR e B PRk ik 11 R
[0117]  BIW AT R ] 28 SN TR 1) B 1) 51 4, A de b &8 /D — AN TR A 5 A0 22 20— A I ] 5
W, T SO R R S| M) B A AP B (B 3 AP I 4 Rk I ) o 3 RPIE
[7] 5| 40P AGE BEAE X A0 1Y, 5 R ABNAR I 1) S 1al 51 40— E, 46140 1F L 2F 3F V4R 5R\6R. TR, 24
RAR L WA B AL — &I, A DLJ7 U X A 514, oA 2 T — M B R AR BAE
ZM BN REZMARAE .

[0118] $RMESHAMIREZZERNZZER. 22 RIIEHE TR, EAR kM i
e, B0 FF v B DN 7 B R IA B R B 3R . 2 H R W] LU BBE (“ssDNA”) DL AR
XEE ( “dsDNA”) o 640, TCMA 773244 B iE ( “sc”) dsDNA BERi#H4T 95°C 1min FyIn#E
BB, AR B A8 R ssDNA (22 I, Levy, NAR, 28 (12) :e57 (i-vii) (2000) , H:Z&Z B sc dsDNA I

7, E2).

[0119] RT3 5|15 2% B RIB KK, 72 R BR-EW 4G 5| s in 2485 4R 2 % H
R o PLifihh, 75 B — R RV AP 0% 51 00 IN 2 2 12 B 1R, (R T iR s 38 v E 2 AN IR P
.

[0120]  BEAT 514010 58 6 g e Aef, DI e 1A 45 L8 A W OIRBRAR 7 7 HEAT 56 42 JEAH ™4
(HIARSCHr € S “FA7 BB E R ) 2 - 5K ™) Al W M7 v5 8 38 .

[0121]  AIX AT KL A TR AR IR M i B 2 2 H A / B2 IRRIE .
o A TR B AL A8 P P e BRI A o A M P AL HE — R0 B2 B I EE M T 1)
&R

[0122] =W Al E AU N A L BCHA R TR R G, B AN oA R G TR RS m] &4 5 DNA
Bl VEE EH LSRRI . M rE AR BRI A B P 4E i DL
MR, FFEFE R E . ROUBR MG . AR Rt & . a0, KIZAF B R XL1-Blue
B¢ Stb12 AT FAEME Fo A8 KB 18 5 Dpnl ( Hm] F -6 ORE 5 22 B AN 22 I 48
R ) B, #EAR DNA R] ok 5 7] B EE 4L DNA R BT i 1E . 4EMm] T FREZERNERIL.
[0123] 2% HFREL 2 KR L VAT LUAAH L P [l o B B2 7 91 Bl R BB i A% IR T
JRELRIE Z K. A B Pl — R0 B 2 F0 R PR T (R e FE 3%

[0124] AR EHEITTIERIAEA R B2 AT T S5 AE R EAS R 51— &0, MR B A AN
HEBCRRHE B, a0 78 K 1 BTk 26 2F 1AVTA A 13A R

[0125] AT BRI, AR HEIRME HZ TS N — M E Z Bl 2 = H 1R, HoA
IIABOEREITIAER MEfT . —MERZ MR R E IR P LARIA N 2 K, A S AT e 4 i e
BUA P R PET . DRI, AR IR A0S A & I T R N 2 i H RN 2 iR, DA JIx e
Z % H RN Z IR SCE o AR BH 13t — A A3 5 i 0t B0odte 96 S e I i de ST 2 ASRAS — ik

16
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EZLES VRS

[0126]  FEARK I EI—ANT7H, 74 2 AR 2 2 BRI 7504 -

[0127]  (a) 7E5— RMIRAY) TG 20 =P 5 s in 2 XUEEER 2 % H R, K i 2
SZ=FEI A ES, I B IR & D =R S i R — R RE 2 D — AN AT H AR S
RAZ, o 28 /b —Fh 5| 4 v] 5 BT IR AR (00 R K R 1] 51 ) BA K &b — 5| 1) &l
FIT IR ASEAR 1) 1E B8 K I s i 514, A

[0128]  (b) IR s MR A WDIEAT B A B AL A SN A FITIR 22 /0 = Bl 5| 477 A4 2 A St
BT 2 12 H TR .

[0129]1  {EARREHR F5—J51H, F R Z GG AR Bk 2 AN 7= s AL A i . AEAR
R 55— 77 T, BT IR 40 e [T 22 AN IE A RS I (9 2 i B R » 72 55— SRt 77 3,
a3 BT T RN 1 22 AN AT A (1) 22 4% 5 B, 499 4, S et 3R 08 Ik 22 A S A (R AR A1 11 22 4%
HRFHE DA I HRAMZ K. /59 AL R, AR EGB R
P R L CY G I EA R =y

[0130]  7E— ANt 77 U, AR 22 4% HF I & PR DNA, 491 0 SR 304844k DNA. 78 57 — /N SE
77 F R, B DNA & 2 i DNA .

[0131] 5 — 77T, TR R THEIR Z ZHRITIE R, LB EER Z 2 H R L%
E = ANBE ZANMEGBIIRAZ . AE T — NS 77 I, 7245 2 A A B B AN
YA /T, T R A AP ERIF B )

[0132]  FEA KRB 55— 77 T8 B, 037t P ot il A B S e e b Y Dipn T RS 1 il Ak 288 36
It AR MERIF I, TR ARAR 2 A% H R 751 o 1 b B (7= e A N4, eade K
W kT TR 2

[0133] 7R — ALt 7y =, nl A 2D R, fideth 22 /0 =, SR, 25D POFf, 2
TN NS Ay NS b N R DA N b T N Sl o NS0 P ey NS0 P i =1
ZREI. fE— AT, A G RGO (B 4A) o 7R AN SERE TR, R
Bl 1E 1) 5| Bl B R s [0 5 D AEARAR 22 A% H R W AH R A B L AN F AR L (B 4B) « fEARK
) 55— 77T, 2/ — R 5| MTE AR 2 B R I AS FA B LR E DAL (E40) . &
1E 57— AL 77 A, B0 —Fh5IM7ERR 2 Z R RN E FaEE oA BN E
Z /D IE [ TR R S [ 5 A AEARAR 22 4% H IR (K AH R s B - s ASF 4L (1B 4D) »
[0134]  ZE— sz 77 3, 118 51404 0 N E [ 4L, 10 S 1) 51 40 N 28, FF HLIE ]
S A B B AN ] 4 AP R B A 45 18 ST b A R R 2 AR A U — A R AR AR R T AN FE AR
ZRERIIALE, It BRI —0 G, A R = 0 E R R ) 5 s in & w7814
— Tk, AT U R — e B A A . R RT VAT R, 5858 2451506 B A
tb, & A FI M BB A X BAC B . “hr BmIT” RN 2% H R
W IRTEE B AE [ BUR [ 51 A4 ot T 5 170 S AN B B AR T oAb B 2 A 31 (R
UFPE o X ARABMR I 2 R E BRA S, /A5 WA B R B ® RS H 4 L, H2fE IR
1B 1A 5 A 5 — A B R A BRI R AR H 40t 24 TMCA 1 B A5 2 7= A B FE AR A2
T A T Re A& AR L E IR, Z R I R AR B P IEZ R AT, 4 i i 5144
— A RAE AT B B R B o HEATFIEE TMCA J7VETT 2 & T a2 B R &, i
RFREZHR OISR 2B, HP S 11 #5128 R0— AR k.,

17
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[0135] 77— ANk 75 s A, I8 BTk 51 W4 hl 2 AN 3EAT 51408 — 46, X B T
TIERSAR 2 i e 04 B, Jorp 78 SRR b A RE B X 1 51 I 7E— N 4
T NG IE— A B A SRR o — AP B AE 19 51 90 & 46 B E 13l 4 5K B i B — 1E 1)
T Z A IR FE A — L B AE SR o — P B 10 51 0 4R B 1A 4 38 B i e — 1) 5
Y 2H 2 TR) R FE I — A 2 AH 5 DA SRR A 55 8 0 BT & 4R B0 1R ) A ) 51 4909 Jon 22 B ok e
No XFArEA A, BeA MR R

[0136]  FE— sl 77 a0, 1Rt — A SRR R IFAL B B I 514, Hor BB 1 AR &
— RIVERIIAT B AR . 755 — NS 77 N, 34—l W 95140, HoAaHER R,
T HTAMR 2 2 H R E D —DEE PR D — AN RIIFEEF UK 5 iR R 2 25
& 17 3 0 2 05— A AR 7 2 [RR K 28 A — N AEAR T B o 78 55— SEiie 75 I, 8 9 2505+
3 N, N, N FEGi A4 20 FhRAR KR EIERR . £ 59— A2 rr R, f/iiF# 1 4fd T
20 PP RAR KR A E IR -

[0137]  FEAFRI L 77 A, 72 AR B FR BB R AR 1 2 MBI 2 % B IR ILiE 7758
§5

[0138]  (a) 7EH— RMIRA V)TNGB DTRM G DIIN B R 2 % E R, KPP 2
TR SIS E S, I B TR 2 DR S P — R RE 2 D — AN AT HA S
RAS, o /b —Fh 5| W2 ] 5 i #5AR 1 S B4R K B IE [a1 5 ) DA K /b — B 5| i 2 nl 5
FIT ISR 1) 1E 38 K1 S ) 5140,

[0139]  (b) MHRTIR R BV A WIEAT 586 Wl A 1 S5 B2 DA BT &2 /D 5| 4077 A 22 A S fif
[REIR ) 2 1% 5 L

[0140] () HIEGALIRFTIA Z AN AL ARG 2 1% B R, TR AR 2 i H IR ,

[0141] () ¥ Frik Ab 35 () A fef B A Y 22 1% 1 IR S AL N 40 L, FITidk 22 4% 8 B R FH I 422 1
AbFE,

[0142]  (e) MFTIR4H BRI FTIA 2 AN R BB 1) 2 1 H 1R, DAL

[0143] () EFAFRIE OGRS B 2 > i B 2 % H R .

[0144] "7 SLjia 5] R BH , 7RSSR BICHE (R 1 22 A7 i b ) A SRR T 75 T B B — OB VR
A I A, X T TN P AR R IR TR B . Sk A L3RBT A I R4l
A H AT R G T B R AR N ] IS AR T B AR R A A
[0145]  7E GSSMM e RN, TMCA H RAME I FLAN 5140, 1% AN S W0 SR 2 424 R 1E B AT
BUREIR K o AR S A X T 1% TMCA & W AT HEIR (1) 519 (B> S0 PR s o2 I ) s g 28 )
() AT A B 1) 2 B0 2 1 I TR0 RS ) B A I 35 B i 8 I 3B e M 2 i IR
(K% 184 (exclusive collection). TMCA Z6f4¥% & JL-F 55k PCR /A0 [H . A
TMCA J2 B H =42 Z2 Bt PCR =4y, e A =4 Ll S 78 SR AN s b mp 4 i — 28 5 | 40 B 1 42
B E DI IAT, i, M 6 B S 3F HAER 51 a4 | AMRDR, N F 6 MR, 5
Hb, AHAEE PCR P MM AL N AT AS DAY 1S o & AT iF L, TMCA 7735 P A fE— AN 1
H ARG 2 AN e T R DR SR, I nT A A G D IR AT, BRI R AL T PR AR 2 R AR
e

SLite 151
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[0146]
[0147]

[0148]
[0149]
[0150]

[0151]

[0152]
[0153]

[0154]
[0155]

SEHEB] 1. TMCA T3 ARG D R sk

TMCA % W

!
Dpnl Zb#f

v
LI N

X

'
fik

=t

1. HEAT TMCA 2 W

&1

%It 2

&1 3

Pfu 10x 25 P
DMSO
dNTP(10mM)

FEH DNA (25ng/ul)
Pfu Turbo

K
ERSY (5 uM)
R I 51 25(5 uM)

BT

Pfx Accu 2
R DNA (25ng/ul)
Pfx Accuprime

K

ERSY (5 uM)

B I 545 uM)
=3

19

2.5 ul

2.5ul
0.5 ul
Il

0.5 ul

14 ul
2ul
2 ul
25wl

Sul
1wl
0.4 ul
37.6 W
3ul
3ul
50 wl
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Pfx Accu 2%l 2.5ul
Rk DNA (25ng/ul) 1l
Pfx Accuprime 0.2 ul
K 17.3 wl
EREY (5 uM) 2 ul
B 515 uM) 2 ul
B 25 ul
[0156]  {EIL
[0157]
Robocycler Perkin-Elmer
AL IRAR 95°C; 1 min 95°C; 3 min
ARt 95°C; 45sec  95°C; 45sec |
ETS 50°C; 1min 50°C; 45sec | 20 MEER
T 68°C; 2min/kb 68°C; 2 min/kb |

Polish (f&%h)  68°C; 5min 68°C; 5min
4°C; JobR i 4°C; i

[0158] 2. 7EBfEAREEE b3 50 [ TMCA M A, LU E s B A2 75 B 3 o
[0159] 3. %% 10 i) Dpnl PR#IEEFREAE 31 KM 1l 22 4 New England Biolab)
. ¥ 50 1 BB BRI E R TMCA N H . 7E 37 BEIRE 4-8 /M)
[0160] 4. I ERAEL AL TT V4G Dpnl— ALIE 16 e REMDEE A N R AT B 40 e
[0161] 5. I FP B EE ) 2 B e 7= A 1R T B
[0162]  SEjifafs] 2.
[0163]  FESE—ALIG A, EHRREEF BRSO DUAE (B 5) o 0T =AM a5, {8 A 1E 1A
S ST RN, TRST AR =AM e, 3 A = AN A B A ST RN o 8 I 7 4 e ok ik
RN . RSN TN AFER TR S &M 1T, B2 A BIRRABN S B EN
/Eﬁi%ﬁtiiﬂﬁ (Bl 6). fEZAF 2 A1 3 F, B2 HAR RN S E N ERIER (K

o REABEHE (i) MArE A A A E R AR E R A (E
)o Mk FERNEA RN, B 7 %R R R RIHEE RN (%), A%
kB R aBEERTReE. HEBSE (%) & EMEE (HD,78%.95% .99 %
100% ) 7R ik 96,192,288 B 384 M rifEN IHEE ST . WEBET (%) & T
WEI77E (BRI, 70%.91%.95% 81 98% ) ok A LIS EIE LB 58 . BUE RRIHE
568 SR S S 2 M T 5E £ B VLR .
[0164] 1. NFRAREE
[0165]

HE fii 1% W TofE WS

20
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1A 1.5X 69% (44/64) [69% (44/64)
1A 3X 80% (51/64) [80% (51/64)
A 1.5X 63% (40/64) |75% (42/64)
13A 1.5X 61% (39/64) |67% (43/64)
13A 3X 76% (49/64) [80% (51/64)
1A+7A 3X 91% (58/64) |91% (58/64)
1A+7A 4.5X% 94% (60/64) |94% (60/64)
1A+13A 3X 91% (58/64) |91% (58/64)
1A+13A 4.5X 95% (61/64) [95% (61/64)
1A+13A 6X 98% (63/64) |98% (63/64)
[0166]  SEjafsl 3.
[0167]  £E55 —ASkI, W dEL A BRI (i A& (BB 8) o XTI 0, 3 FH IE 15

G S SN A T AL 5 TP 2% S 150 5 1 A ST S o JER L 0 45 7 R B B
e, AT ANMARKMATRA S, 5H—DLIRRLL %00 1 - EE 2 AR RIRRA
DL R BB BAZAR, Mk AF 2 A0 3 P AR B 2 A BOR RANL i B E AL R (B9 AT 10) . R H
MEHH (L) KPra Al eedl & oA 5 et it 55 B A3l (B9 R 10)

[0168] 3k 2. PURAZLERC

[0169]
HE fifi 1k BT b
2A 2X 75% (12/16) |81% (13/16)
8A 2X 62% (10/16) |[87% (14/16)
14A 2X 68% (11/16) |[75% (12/16)
2A+8A 4 X 93% (15/16) |100% (16/16)
2A+14A 4 X 93% (15/16) 193% (15/16)
2B 2X 75% (12/16) |75% (12/16)
8B 2X 50% (8/16) 68% (11/16)
14B 2X 75% (12/16) |87% (14/16)

21
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2B+8B 4X 81% (13/16) [81% (13/16)

2B+14B 4X 87% (14/16) |87% (14/16)

[0170]  sEjEf] 4.

[0171]  FEFE =L, G FER B =AM AU A (B 1D o TR S, M IE
5] 5| W) ST ONE, T T 88 =AM e, 3 FH S 1) S W ST OB o s U 6 0 R 1 I R [ AR
Mo FEIXPME LT , AL )\ A F AT REA Ao 7E 9B 44 R, ST 24 AN 52 f&, R
H 8 Rk, UK 12,

[0172]  SEJEH] 5.

[0173] 3%+ 13 4 GSSWRRIARA AL (5 /M7 g1 ) DA In#AER e PSR = IR I 1 Lh s 1k
(B 13) o FF=AMr A (N168S. NI7LE FIML76W) 78— A IF A SE— 5. SCFEX
B 6XEX2X2X2 = 288, % T AT ILAT R B 8 1E 1] 514093 N\ IE [ 4 360 = 7] 51 4
NI A2, B IE 1Al 28 A 9 51 40F0 S a) 41 A 59 51 405 18 Sy s /e A R 2H A 4 8 — 46 9 AR
SRR, MIAF B 2 2 H BRI E, I B PR — L5, B AH B S 10 1 R RS A 54
R, A28 1A 2 MAG 2R (B 13 M 14A.B.C) . 567 & 18 3 HEEL
BB 2 F1 3 AAMEL, XA E 12 MAATFAEANH 4 LT sE MR 4A (unique
variant) . CLHEATIEE TMCA R, FE5E T130H, (EATEE 1 AR 21— L4k . £EIF 720
MvilEE (SCER 25X B ), 3RF5E TP 288 M RIAT I 46% . 1X B
B P S BRI AR () BEST RN RS E, Fik, 2. 5X FEi R
BT AR (4R BES TIHERAT G E (288) [ 2.5 f5. THATIIEE TMCA K
Rio FE5E 1T %o, fEFHEE 1 3013 200 — SR MR 2 2 B AT H 11 RhE
TMCA [ RLF 51 PME BT, DIZRASAESE 1 30 RSEIAR k. 7258 11 %8 )5, 3R19 288 MR 44
(1) 95. 5% o Wiiiide 5 MIZSCEIRIF TN R R B AR (18 14A.B.C) »

[0174]  SEjtifs] B TMCA J7iET] R AR A S o FEARARAL B 8 7 — el i, {H Al ¥%
THAT I T7 S0k v BRI SEFR ] o 37 0 S A 1 W 2 PRA AR 4. PTHEAT 250 TMCA B2, AT
MR FEELARAT . TMCA 7715 BoR X 2 PSR 3A R B H R AR K/INR BT AR 2 11kb.
[0175]1 B4R, MRE FIR T, AR AR A ZAB SR B & Be R . Rk, RLERAR 102, 7R
BROBCRIZE SR S P, 2 8 BH ] DAAS [R) T A SC B AR R IR 19 77 SR T 52k
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