CN 103396933 A

(19) e AR EFNE ERFIR =G

*:‘P (12) R BRE | EHIF

MRACRER

(10) EHIF %S CN 103396933 A
(43) HIF AT H 2013.11. 20

(21) IS 201310140881. 2
(22) HiEH 2004. 02. 26

(30) fLFE A& R
60/450, 566 2003. 02. 26 US

(62) 77 IR IR EE
200480010806. 3 2004. 02. 26

(71) RIEA BURAFE A B A7 BR 22 7]
Hoab S EAIAAE 2 A
(T2) RBAAN R T« RS

(74) TMREN L EMEts RS aRA
& 31100

KIBA TR
(51) Int. CI.

CI12M 1,00(2006. 01)
C12@ 1,/68(2006.01)

M ZRATT HEI4536TT

FERIR105T 8T

(54) %k RBEIR

I ZATHEAT P BEHLFES DNA 2347
(57) WHE

A2 B kg 38 1ok 2 A8 BEAT 1K BE WL EE 21 DNA
Mt V5 RO HT 57, TR I T AN e . %R
ST AR B RSREEN, WAL 2 B el & 4R A
S BOAT L ZH 2R 338 A SRR . AR B R S

b) BEHLDONARE S

I, J7iE A0 B 2 AT I R A AR A HEAT A IR CARRAHR)

FPo1 3 HT




CN 103396933 A W F OE Kk P /13

L — M TONHAEZIRN RS Prid Rget -

(a) RNP6
(b) Prid~F- &R LRI RES], o, BTk FE 2 & 24 DXk, & DXk 5 8 s 1168 e B
IRFERZ IR I B

(o) VOB S THORAE TR R I b sEEUT TR R 15 (126 73 1 HDGIE

(D) BT PR N6 EJ7IRIRZ AL

(e) BCE A TR 6 DR AIESE, I FE T B 51 (0 A4 X s SR AR THZAHML I 52
MEE L.

2. QIRUNELK 1 IR R G, URPAEAE T, B XU 1 3K

3. WIBUNEK | TR AR G, URFIEAE T, IR FEA & — B T BLE T oK R B

4. AR EESR 1 TR I AR G, FURFIEAE T, BT s 2 Ot Tk R geid A 45 H 145 )
K BB EDLRI R

5. WIRUAELR 1 — 4 L — IR &R 48, HFEAE T, Irid R & DR R KL
— AN B S B ] 2 A TR AR 1 B T IR SE AL R ) B

6. WIAUME K 5 TR RS, JURFEAE T, TR RS A& 5 iR LR 1) v B AT HY
PRI RIHRET o

7. — R BT REAR R B T3 105, JERRAEAE T, i 77 VB4

(a) THALPTREERZIR, 7 A2 B

(b) BLERG 2 v BRI 25 BERE MR 9 B ik BCHE S BB 225K 1 — 4 AT — i
FTik IR G N6 E

Ce) AT ISR — 15 BB R ik B 41) 9 it 208 o 2% AT HEAT 2% TR ATL DNA [ 4710 F3 00 )7
(rSBH) ;

(D IFREAFERENES

Ced WATIR A I 22 BT il 28— 15 BRE 12 o H

CED AT FHAN R AR SR X ik B 47) S Tt 5 — %€ 1) rSBH.

8. WIBURELSK 7 Frak i) 77 1%, FURFIEAE T, BTk A8 3R (e ) AL Cd) B335 HE B 1y [ s e 2>
1 5r%Bh, FELLERD 1-10 AT 5 5 I

9. MIARMIESK T AR I 7775, JURFEAE T, JITiR 7 Ve B0 46 A8 v S LR A5 B 5
15 5 4 A e 1 e 5\ 5

10, WIBCNEESR 7 Frik 07737, JRREAE T, ik 75 V2 e A A N 2R ZE BRI 20 1) A B TR 4 0
Fe 7715
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B 2L A ITRIBE R FES DNA 434

[0001] A B & A Hrid 2 [ br B & 5 4 PCT/US2004,/006022, [H fr HiE H 4 2004 4E 2
26 H, 3F [ 2B B I H 35 520 200480010806, 3, 44 7k Ay “ Tl ik 24 A2 W4T (1) B ATL I %71
DNA Z3 81 119 B &) FRA 1R 23 22 H i

[0002]  AHICHIIE IAH H 2 1

[0003]  AXHIIEESK 2003 4F 2 H 26 HERACH 3L EIf I HE 60/450, 566 LB 8 H
N TR AT AT FIBEHLRE 51 DNA 23 M7, ARBE A H LS CAL-2, AR LA FIA JLfr
HIR 2003 4F 12 H 16 HA&AC 3 B £R) il 10/738, 108, @ H 4 “wd ik HEE 7 T4l 2
AR AR B FH AT 1 SR8 2 7, AR BT B S CAL-3, HL ISRk 2002 4 12 H 20 H 4%
A 135 [ s B FE 60/435, 539 AL SERL, IR B B (8 H o4« i FHERER 0 T-gn il 2 4
g oy AH ELAE AR T B9 5 10 B 7 AR HE 25 30311/39054 ., i 80 i A7 FHoAth T A1 A
LRI HIEMNAR NN B

ARG

[0004]  AS S KoMt o0 T WO T3 I ANEATIZ R0 B (2 B o TTANUBE RS 803 T % IR 1t
AT RIS R 73 Mo XA LI TR HORIRFE ML, WA 7 B B S 1 2 70 4l L 4121
B SIR o FEAS A W IR RE LS T T, TPVA AR B e Y T AT R 7 51 73 M Bl IR o AR
FARIE

EEHEA

[0005] A5 =l LI DNA WP REAR o AR ) =0 7 T2 25 T Sanger” s XU
R EE (Sanger 25, 25 [H [H B BB T 74:5463 (1977) , ABSARII N A SAE NS ) L 1K
T SR TR B e, NTF L RSB 564 B AL B4 T Sanger A/EH:
A b2 R T LB S R R I AE L 1kb S5 R, TR 2 VR ) 5 DL B e . B
JiiE— T (pyrosequencing) thH & ™ A 415 I, BRVE ik 6 0076 03X 2 A4 DNA Bk
S5 N KA 1% SRR A B 0] 7 2B AR B IR £ 10EAT (Ronaghi, ZERRIZLAFSY 11:3(2001) , 3
AN INE RS ) o ETTIERRAANTT I 2 LRI 2 , (E2 U THEH R 10-50 At
B SRy o S P S PR RS T35 TR A e W — S E R PR

[00061 | [HI P A EE ARACKR B4 i, b BN RS B4 B 2 i B 8 0 ok
SE e A4AZ M 7 (SBH) (36 &A1 5, 202, 231 ;Drmanac &, 3 K 20 %% 4:114(1989) , ¥ ™
B IARNNAKSHNE NS5 ), A T AMEZ IR B BRI R 57 PR A% A8 B SR Al 2B i Ab 2, TR 20 e
#E DNA FIBREENT > £E SBH o, 4 L0 91) ) B S PR AT 2228 224 i DNA 43 -, A L oE 54
SV P AR I 2 A A S = AR AP A1) (3o R 7 35 [ & R H A 09/874, 772 sDrmanac
2 B 2% 260:1649-1652(1993) ;Drmanac 2%, Nat. Biotech. 16:54-58 (1998) ;Drmanac %%,
“FH L1 BR TR BT 2% A UEAT DNA I P FUFR SUAr 7, oy A A28 B4, 58 5232-5237 1T
(2000) ;Drmanac %, “ 22427 (SBH) AL s Bt AL &7, AL TFE / AR H R RE s
JEiAR, Hoheisel, J. (4i%R ), 55 76 45, 5% 75-98 T (2002) ; A LLEE ARG AN A SCAE A

3
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227 ) o TREF B DNA BE W] Ly 25 B BE A 1 X HE (40 an 22 L Cutler %, BE PRI 20 B 51
11:1913-1925(2001) , BEARY AN AR SCAE AN ST ) o SBH LRI s AL G SE I i ] SRk, P i
P 3K S VAEfR E Ae pe R BB — 0 Fh R] o B 2 AR

[0007] Y7}, 10 V) 75 BEAE S AAE S b mT DL Id VR Al RS I 2 B 0 8 5 P Y LR 1R
JEAA R A B3 T A o A 0 S AR I A Al 7 R = P it o M 26 I 2 PR S AR )
RGPEFERENE, - HAECIERE. Seah, fEEATIRA N P, i = AN 0P R AR H 7R 2K
A DNA. T8 LM S 52—l &R, 2R PCR. HAR 5 DNA 9 KR 741l
BT I B AR 2 K, (B 2 X 28 7 y2:, I L SBH A L3Rt R AT [ MAFE Rl 5k 2-5 AN FERNVR &
VIR TR ReW. Ik, Brasia e 7 i #sh = DA S2 10 2 KA B 24 AR &
REAT 4 1 P2 T 90 998 SRS DR R i e B L P 7 (R R RO IXAE A B RE
AT 7 75 SRk 2 I & K I ZEBE o BRAR AR, A 18 B2 W7 75 V5 R AR R R BE Bl RS b
AT REAT AL 1) T A 5 R R [ I AT 07 2, A o 0956 BURAE 2B 40 1k 1 TR 5 1) i
HIRED .

[0008] 4 [l i B A 12 T 1) S SR A 456 75 2 [R] 1) 0 P 10-100 A4S EE 22 R PR BN L R A, A
TR L B AN R A, HEEAT BT R T B2 X T T IE S RGN 1 SE L =k
Ui, BRI T EE I 7 10-100Mb ) DNA, BfE I 75 2200 7 100Mb 42 10Gb ) DNA. IRA 117
77125 A T R A2 I RTRE DR A0 & T 7 (R B K, AR P i & A 100 3%, 1 2% H Ly 100
5o

[0009] WA AW AL RS BT FH 25 Pl 7 IR SRS, EdE DAk X IRIREL & A i 2E
Ve AR FAB N FECAR (Tabal 56, AEMR KIS AR L 127 15:549-578 (2000) , B4 4
ANKIANEANZTE ) o 53 IRATIE D AUE AR IE 73 1 8ibrac, DASR AR BH A I 4

[0010]  DNA 248 FEE FHUARM B AR ) 2 NV H T ki W, 8%, B TR EA
LU 255 T B0 A PR RS 00 5 AR S e R B R, H R SR AR N 1, 1T ELAS K - (Tgbal %%, 2000, |
W) o HEFFEDNAY M CEE PCR BURE ) BUE 5 BOK LA B R E W15 5 0 g, 107
FEAERA 16 507 51 S0 U ARA s JEU AR S PR R o AR B s BE BT AR I T R 38 n T 3 0 5 1)
5 R A] SE M, (R ARAER B O, ARG A EHMAE S (Doing &, I IRTR A 2 %
75 37:1582-1583(1999) ;Marks, IfiFRAL 2 48:2008-2016 (2002) , ¥ P & HAK Y N A SCAEH
2 ) o HAh A TR H AU A RN S AR 7y TR AE LR R R B, 5N BE
22 77 111 2 LA 2R A 3 S A2 il 1]

[0011] B BRA 12 W AR I 3= BRI S A2 EATTR Z AR it mp R 0 R 25 0 B A 9 R
JEARE REER 2 Dhaeth . E0E% Bk 3 m] 25 5y Hh e v 9 A2 400 RS BELB 30 739 J A
s HERE BRI e . BRI VI TR EA RN TR A2 .

[0012] ik, HIEATF R T —F S S K000 e 2R 45, BV ok 22 A8 3R 47 i 55 T BE AL DNA
W) (K3 7 (rSBH) o +SBH W] H T B2 A A AL W0 e ¥ TR A7 A8 1 I A ZE R AL AT 2R R4 )7 )
I3 BT LR NBEAMR B EE R 20 P o SBH ANTE 22 DNA Ba [ 5 DNA 73 85, Jf sk 1 FH AR 8K
BTN ) B

XRAE
[0013] A K WIS AUR AU 5 A G SRS AEE WS 70 M 5570 5 DNA (R E, AR

4
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K DNA Bt 7 BURA YD AR R R A4 mRNA VR A9 R R I 7 B BN

IR P EARIR A ) BN T R4 sl R AL VR A 03 A T DO R MERf MO 7 D3 4k, ﬂikﬁﬂhﬁt

FESEAZ R W 55 B R T HI 0 J7 00 T i SRR I 2478, MG il B Fh RIS vERf T )32 19 7

FME Bo FE— 7RG S b, B 5 - R I AT B — PR BT BARE . 2885 —Fb

B Z PR AN FAPAE ST, S0 PR IR RN 28 A8 B R — N ERET BRET HE o TRET BERETHE 5 A

T PRI I 2% A PR W] LUAH R BAN R o 4 il AH [R] 488 2 7 5 — P s 2 B R BB 2 T 10— &R

S G T SRR . R0k, R4 SR 1 SR IR SeR i, v] DI AL R (1)

s, CLES 2 ¥Ry TN BT H o ISR IO, nT LUR o AN RSy T AL R TS

[0014] A BHISSRAELE SR A AE M AR KT L 23 BT FIAS A7 E T = 2% AR & AP 110905 JEL AR

DL RS e A i s R ik A RS E

[0015] AR BHERAL AN MTAE 23T 712, 1% 7 A4 IR D IR

[0016] &) W48 T 5 —FELZ P EREH > T1E— R 5 ?Efﬂimiiftlﬂﬁéﬁ Hhg eis

HXT A4y T BRERER 4 17 AE RN

[0017]  b) ZRikl RV IELLL: G RV IR -

[0018] AR BHIGIRAL S T AE 731 7712, 1% 7 A4S Nk D IR

[0019] &) ¥4E T 5 —FEZ FIEREN 20 T8 — RAIE ii%@/ﬁﬁ%fi@qﬂ%ﬁi,ﬁth

A5 A BRI 3 T BRERAE 43 7 7 RN A

[0020]  b) R RINIELLAL / R ES RN IR .

[0021]  7EHELLSE G, 1% RS /0 5,580 10, &b 25, £/ 50, £ 70 100 85 % /D

1000 MMELLHRAT / R BEE G RNV o 15— AL F, % R 55 20 5 30T 50 P ikEs:

HRAT / R ER G E N o

[0022] A% BHAUAE S5, o ERET 43 7 A1 BR S H4) 2 O 0BT 52 1R o 3P St 497 1)

— A, BT TAE NG — A2 A A/ R 2 7 90 (PR O IR 8 Hp %52 I

Fo 1 H, A — MBS T WS E B 2 A EE AR, XA 4 8 I E &7 5] H T

M.

[0023] A< BHIESRAE— P 3 MR 4 1 (1) 5 70, Fdr 2 7 H A 1R 280 G o5 B B 1) 0

CBEAS I 25 5 (0 I [ A B7E T B 5 RSN &% ) o 78 SR8 St v, FH 0 s 4 431

SRR 2 T 7 AR BT T IR ) SR G 80

[0024] A% B 445 A AR DA AE 48 40 7 SR ET I 24 A2 B ES A I 7 2R 115 5 2R G il 2808,

(07710 7 G I I 52 A5 5 7 A R I B ke s )RR B ) 3, R I e A5 5 e A

R IRV I 770 AE RS SziE ] ¥y A YOI RE R (FRET) MRS

A FRET 2R EREN 7> 1o AEH AL SZHER] 1, #0576 & FRET 524K FRET LR 1I4RE

3

[0025] A% BH A4 SENT—Fh B2 R ERET IO SR TR EHE A 1) 7 7% TERLLEsItids v, %

BHOERE 1% 7 I BRI B R e . BRE T KRR I AT AR I .

[0026] HAT B A TR %E’J»ﬁujﬂz*f EHEA I ST, AT UERCAAE 5 R &t
PIC A4 AL 5 S G i SE AT, mT 3 A I A7 7 AH 224 Ry s B A R o A DT A o

my] AR B 5 1AL

[0028] &) RS T BUALF= B R4y F
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[0029]  b) ik PR BRI AL 8 P IR A T L SR AL B A T AT S BT ) e i AL

[0030]  ¢) WIASINHLAR ICHE ST

[0031]  d) HIE H 2 hRid GKbRIC A R PRI B BB 9O A A%
JCFRIC A IR ER A U R« H LR 43 1 B 53 1 5 R RO SRS 0k ) A 12 ] S I b A
OB T/ BRERE T

[0032] &) HIHLMrEIBEEEE (CCD) HlbRic 5

[0033] ) HAAHFME B X FHRE 70720 5l S AH R T A AR 10 45 6

[0034] @) —FPERZMIRE T HEZ MR

[0035]  h) MEERE 0 T R ES, BANEA S 2 AOWR A ARG B X MEE Y T, B
JE N T R o R S AR R AR IC 85 5 1Zba 10 06 5 A 28 A L P 2 2 IURR 1 5

[0036] i) il it HEFAAL RISy T E S IRE 71, A28y T HIT4

[0037] ) il I HE 7 ESEEN T A0 RIS N RIERER 1 2428 HOR A 2 2038 7 A (1 4y 5/ m]
REPE / MR, 42550y T IRF 40

[0038] k) 15 KX A FHRER 2 AT, KFEAE 4 & 20 MR H

[0039] 1) 15 KX A IFHRER 2 BT, KIEAE 4 & 100 MEFIRZ I ;

[0040]  m) Pif#5 73 AL P41 HA A BEAE L) 20 42 2000 AMFZE (8]

[0041]  n) —FhERZE FhERER i 22 /D — PR e im A B S 2 A

[0042] o) —FhElZ FERER H 22 /b — e R o A7 B 130 P R 2k

[0043]  p) AT A RAE L A>T 5 4050 - 19— 40 56 38 AN IS LU HREF 24 AT 5
[0044] o) H&Ad s HA EAMERERX K204 10,2045 100, 222045 1000 5570
25 10, 000 FREF 4> 580 / B

[0045] 1) H/>F 1000.800.600.400.,200,100.75.50.25 8% 10 #L51-.

[0046]  7E— NSt b, A R B 5 v TAE M AR A W R b e e — e
LG b o A sk A D 2. AR W R R L I A ) A kR v R
(Leptospirillum ferriphilum) Fp R A VMR (Ferrospirillum sp.) «VEALRALAT
WA AR L E (45 Ferroplasma acidarmanus<Aplasma.Geneplasma ff 5270 ) FlEAZ%4E
Y (45 protests FIEE ) o

[0047] AR B ER S SR G0 515, %07 AT F BE U, & T LR A ST IR 5 |
YR KA B 5% DNA T A

[0048] AR WILHRAESCRF rSBHAKERZH (5 2% DNAFE &L ) JF A 4bFE £ 75 3Gbp 42 10Gbp
JE5) B A

[0040] A% B4R SRR AT &, CLRI I 20 87 1 2 R R B2 W X 9 AN A A A 3R
il 493 i £ DNA

[0050] AR HHIE ARG & HRET HEAZ IR B 2y F IR AW RI AL A1, LA R 21 2R 5K
IREERE S o T 2 IR RS R B2 T X

[0051]  7E7% fE N1 LA H BTARIE SEHE B ZEAT AR B PER I, ARG AR N i S A A
R B BV 2 F0Ath 7 T RO A

i (=] 354 AR
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[0052]  &f5& T I A B P ] S e A A R BH R TR IR

[0063] & 1 #k TSR o BURE R e Sk (SEER ) Bl R I I AS DR R I 4 5
Je o B F 73 mAER S & 5 A EDE 519 70, e AT BAN P F) LL/ANS A EER 7R . 4
LRRERAITA) . A) ARSI LB T R4 DNA 7E HATF RS 37 Ko (#isk) sk
WP AEER T, B) A3 ORI A = A — 2 B B A SR P A K S

[0054] 2 IR T RS WIS T DNA 7 B, Jorp St BE AR SE R 41 DNA, F AR
H514, BARERLEAWSIY, £ F b 4 HACK NI AMAE

[0055] & 3 $IA T i3RI L ampliot 7725, A) kil LRI 41 DNA fiftht 5, — 4%
FEE I 5 4565 49 B A A M AR IR AEE I R o AT B IR 58 i S = A UBE 73 1
B) M INFAFNPE R £ BRBACEE, 5IATEE 51 F IR e i, OF 51 s 4L
FERY WRIB L& RS 2T 514 B 24867 m 8. D) ¥ AHE I VEBIR,
MBS 4 B AL 5 ZE{H

[0056] & 4 #iiAR T RNA Al 4™ Az ampliot. T7 AR T7 W & RNA A /EHB) . A
BREREL X AT R S5 G5 [4) B, F DNA 225 Wi S 1 TR 18055 — 25 3 BO0UBE 17 J8 3 F ITE 1o
B) TTRNA S5 - RNA #5 U1 ( B4k ) » ©) #RJ5, RNA 455 R I 19514 B, HI I 4% skl ™
74 cDNA. 4R FH RNA B H A PR X% RNA.

[0057] [ 5 AN RPN F ISR DNA 7 i R 7R = K o

[0058] & 6 ik T IEAAT (rSBH) 7 AT IIBENLEES)IN T . N B2 T 40008 () 1%
CCD FEAHMUBCE AE N T & LT, F — MBS T 6 LI 1 HeK 2 I BUBCR I 58 £ 1 CCD g
MM — MG E . (b) BEAI (~ 322K x3 22K) 1 B ABEZA 1 HCK ° A, 1k
M REFASIE (53 76 BT CCD AHMLEIAMER R ) o B MR R NIEY) ERAHFIN B . 7E
— R B R, — A CCD BT LA & LA RO AR, BRI AE 0L R BV it o F DNA
FEf BENLIE A FFHEDIE RN P S 3R T b, PR N B8 = — A B B (o) FUJLME B
EHPEZ —XZBE AT rSBH &%, iR B MERNE S . (D) KRB —NERRE,
FHAN IR SR ET S HZ MRS R T 28 58 rSBH A1 &% #e . (e) I TP AHAR I B AMOBRE &+
M ER2CIARRER LR (FRET) 15 57 4250 415 3 A, T iR BRI AMA H #EARK
[0059] P& 7 #5IR T rSBH Vo S ET BAR (TIRM) A 22 Geidk pli— AN v 2 X, £F
XA XS, HE 5RO AN R AR BRI 07 X, FRET 15 5 fEERET 258 RIS B #E I 7
Az, B VERE, R I FRET A @ ALTESNH R X Y o AR ERE T8 7R TR Ui 2 B %
I s BIHE, A=A K S 5 . Rk, TIRM RS0 I 25 X AR WD AR [ B 35T 7=
AR SR I RN, 75 R 2 i R R E S .

[o060] & 8 ik /P H e, WH, 4F SBH 7k, HE S H MR 4288751, FEATTTE
o BRI AR ) ek (BRI 10-mer FREF [ 132 10 IREE ) , IX PR UER myAEmfR BZ , B Af— 26
REF A B Ef L.

[0061] & 9 #ik FH T rSBH TG B AR B R B B o %3 B AL T DNA il & Bl HL
53 DNA BEZ T i~ 216 TR A 0 s I 28 1) S SR a8 R e % o e L B B T 05 ik, T
TR FNEEAT — R FVR P, UL 91 Fr Bk DNA, % DNA BEALE: 16 3K T, B4 N
BBRE—5T. e HMmARER R A E BIREHE (IPPs) 1157 F1 37 A I MR ET
JE 5 I NI B o — AR F FRET A0, o5 — 4 A FRET Z2Kbrid. R, ¥ &H

7
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DNA IR G FEFE RS 2 0701 DNA BTG OV 5 . U PRE (RE—AN ) EFESIIR
] b TR 75 (1) S S X33 (~ 100nm) PN, 2442 22 I DNA 431 HIAHAR ELAMT 51 B, 2 A2 ] RS )
&R AT (BRI 57 Fll 37 BREFIIE B =42 FRET 155, FHEE R 850 CCD AHATUAS I -
WRIAME T o IRIEE R G, TR E R A IR G, i e e ani A 5 B
FHIE] IPPs 4028 X EAL A, FF oI NN S . BT AL 1PPs P AT 1T BEFELL A, 10 %4 FE
FIH ALY T FH TP ERE L W AZLE IR 7 A I R A n] Be 41 & AT AE /| AAFAE
[0062] [ 10 ik TIRM 35 B IFEAGERDE M. (a) A T8 T A% G e Al 7= A= i
HRXEDGERIR . (b) F1 (o) Bl B GLTHE S OGS B SR A OGRS .

[0063] & 11 Fi& rSBH &AL FE I~ B K, Wh7n rSBH 25 & [ AL F0 S 58 7 VA 188 20 4
H o A ZEE BRI RIS (DB 1R 2) . Bl re SRS (4 A E—54
H = SR G FE S B T rSBH BESTE R (2088 3) » b5 F ¥EHESE N & (4144 B) NI
R b, G RE B (414 ©) Hyi% SBHHRER, T SBH #54F A FE M E4T SBH 82 2
(PERA) o KO3RS, 7 B P AR B d e (SDIR b5) TR 4 (JPER 6) .
[0064] & 12 IR 4 DT SRR TLBOERAE 5. DB 1 2 90 TR 7 D ASRIREE
T VUADNASFEEE . R (57 4T =3 HEF B2 1:1) 0.1 % 1 /R /20
I A

[0065] & 13 B AT AR A AR R SRR I EIR o UBOy EAEH Te2-5 " B4t
I Tgt2-3" HREF ALAL / FEmT (BT ) , 438 i FHHE Tet2-Tgtl-re TAAS AR G H Tgt2-5
PREFAN Tgt2-3" BREFIERN (B, MEERE 5.

BAXHEA

[0066] AR BHERAL RSy F DNA 0 BT 7 vERIBE &, IHATATHC DNA B BUR &4 3
FEDR FERNR A mRNA VRS G (AR 1 B B e B AR Qe (R TR A ) AN R R 4]
B R VR A W) IEAT PO AR I 7 o A B U7V SR VAR S AR AR K EARSIIAEAE T
2 5% DR S AR R SRR, RN e B AR IR IR o AR R BH D7 Vs A A UL R, i A Il
FPHAR (SBH) 58N RS BAA (TIRM) B 9 6 KR 8 L 24 5 VR i e R e 24 07
HEAA . AR\ T FERHI A, SR E T 58 R i S E (CCD) AHML
AR ZAR R B LR N % . 2R 0 IS IR ERE 54 / W AE B EMA S
BT, MRS RS R A AT BRI, DMERERS ST 5. A E BEEE (3t
A LA 26 H R HriE 09/874, 772 sDrmanac 2%, BH4 260:1649-1652 (1993) ;Drmanac
%, Nat. Biotech. 16:54-58 (1998) ;“H A% RIS 24 AC AT DNA W P FIFR 8L A7, 43
W22 RS, 55 5232-5237 BT (2000) sDrmanac %5, “Z850I 7 (SBH) «A s et L2,
BT RE/ EYE AR R SR, Hoheisel, J. (4R35 ) , 5 76 45, 26 75-98 UL (2002) ;7
A ULEARIA N SHE N 7 ) 05 BYEVOUE 5 He i A e P 705000 o 238 e AL e
2SI = B/ NS B S 5 1) SR /N R E /NN AT DA R 100 JK DNA B2 (30, 000
B/ #0) o B TR AR A 5, W AR R B 532 %65 e R0 e 2 28 AR 0
At A TR R 9 JEL R DNA [T, BEATLIE 51) SBH (rSBH) $RH 06 75 A, DA DNA 0 i L il
R A, ZEXAS AR A R 877 1 A B PR

[0067] AN BHER AL 5 DNA 4373 A7 751, 7000 A  fE 3 FHEREE DNA [ &2 28 AR &

8
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PR AL A I I 5508 AT SR AR, 38 73 M AT DNA, 348 AR DNA. A B 7 3%
FOVFAE A AR KT EA I 5t A7 8 R S A, RN i a4l R . A B 7
R /NS BIRE R (IPPs) A G A#AT / BRI ERESCNMAHES) 7 1 IR A B 4y
10~ B 100 8% 1000- 5% 10, 000— 1% &, F T-BEHL > T-FE51)

[oo68]  fE— A~ AL P, #53% B — A R JLE T BEFLHES 8 DNA 53 5 5 TPPs X 2%
A5 1% IPPs AARK A K 8 &2 10 G L v] e TREH P ) AR A 2 o P PR A8 31 48
DNA FRAHAR B B AN P HVIN, EATE R A — AR5 BRI 5%, M B EREH T A5 B G
ZHHIX P s 4L DA SR 5

[0069]  {EAS S W) g — Sk it 77 X, B AR B R AR B8 41 T T 2H e A Jik B sl R R A4
AT A . IeAL, I vH Rk B AH RIS R AR R 43~ B0 R BEEERE A IR 2 2D ik, T
LIS 31 e = 1) 25 R SR AR B0 JRUAR DNA, IX PR ] DL S 3R A 6.

[0070]  SBH j&— Mk & RIFIHEIA, Wl IR 2 RSB AR N R A 7St . Bk
M, ZBARYE T SCRR T 18 (R ik A AT AT I T 3K 8 SR DR AR N N AR SHE A S -
Bains F1 Smith, J. Theor. Biol. 135:303-307 (1988) ;Beaucage F1 Caruthers, Tetrahedron
Lett. 22:1859-1862(1981) ;Broude %%, 3£ F R 2% B B T 91:3072-3076 (1994) ;
Breslauer 2§, % E Z Bl 2% Bt Bt T 83:3746-3750(1986) ;Doty 28, % Bl
% Bt Bt T 46:461-466 (1990) ;Chee %, R} %% 274:610-614(1996) ;Cheng %%, Nat.
Biotechnol. 16:541-546 (1998) ;Dianzani 2%, Genomics11:48-53(1991) ;Drmanac [£] PCT
[ 5 & ] i W095/09248 ;Drmanac 1] PCT [ 5 %] HH % W096/17957 ;Drmanac [#) PCT [ ik
L 13 W098/31836 ;Drmanac £5 ] PCT [ i &) H1 W099/09217 ;:Drmanac %5 fJ PCT
Br & F) F i W000,/40758 sPCT [E iy & A1 H1 i W056937 ;Drmanac F1 Jin JLA FLAs d 1 56 [H
LR HiE 09/874, 772 ;Drmanac FH Crkven jakov,Scientia Yugoslavieal6:99-107 (1990) ;
Drmanac 1 Crkvenjakov, Intl. J. Genome Res.1:59-79(1992) ;Drmanac FI Drmanac,
Meth. Enzymology303:165-178 (1999) ;Drmanac % , 3£ & F| 5,202,231 ;Drmanac
&, Nucl. Acids Res. 14:4691-4692 (1986) ;Drmanac %%, Genomics4:114-128(1989) ;
Drmanac %§&, J.Biomol. Struct. Dyn. 8:1085-1102(1991) ;Drmanac 2§ , “if it 7% A7 3k 17
537+ AESE DRI 2 A P IR SR N 7 B e FRL YK BB v SRR N 2R R A 1 o
23 5 60-74 0T, tHEFURN A R | B i, Sk VR (1991) ;Drmanac 5§, 55— )
HLYK B v SR N S BRI A [ B 2 iU 15 Cantor 55 % 48, tH 54 RF 2% HRRCA =), B il
Br,7-59 T (1991) ;Drmanac %%, Nucl.Acids Res. 19:5839-5842(1991) ;Drmanac %%,
Electrophoresis13:566-573(1992) ;Drmanac ZF, B} 2% 260:1649-1652(1993) ;Drmanac
2, DNA and Cell Biol.9:527-534(1994) ;Drmanac 2%, Genomics37:29-40(1996) ;
Drmanac 28, Nature Biotechnologyl16:54-58(1998) ;Gunderson %8, Genome
Res. 8:1142-1153(1998) ;Hacia %%, Nature Geneticsl14:441-447(1996) ;Hacia %%,
Genome Res. 8:1245-1258(1998) ;Hoheisel %%, Mol. Gen. 220:903-14:125-132(1991) ;
Hoheisel %%, 4 Jg 73:109-120(1993) ;Holey 28, FB} 2% 147:1462-1465(1965) ;
Housby F1 Southern, Nucl.Acids Res. 26:4259-4266(1998) ;Hunkapillar Z&, ¥}
2% 254:59-63(1991) ;Khrapko, FEBS Lett. 256:118-122(1989) ;Kozal Z&, Nature
Medicine7:753-759 (1996) ;Labat F1 Drmanac, “Hf JF I 5 b B E BHEH 24T 1
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B AL DNA e [ [ 7 41 B2 3, 5 — Jm ROk B 2 v AR R0 N 2R 3k PRV AL [ o 25 18, 1S 555565
U, G R A A | B 3, 5ok U (1992) sLehrach 5%, A& BRI 4L 4 A ¢ 13
& A4 3 AR K] 1:39-81(1990) , ¥ J& k5K 3 = tH i 4t sLysov 5§, Dokl. Akad. Nauk.
SSSR303:1508-1511(1988) ;Lockhart %, Nat.Biotechnol. 14:1675-1680(1996) ;
Maxam A Gilbert, 3 F Bl 2 Bt Bt ) 74:560-564(1977) ;Meier 2%, Nucl. Acids
Res. 26:2216-2223 (1998) ;Michiels %%, CABI0S3:203-210 (1987) ;Milosavljevic %,
Genome Res. 6:132-141(1996) ;Milosavljevic %, Genomics37:77-86(1996) ;Nikiforov
%=, Nucl. Acids Res. 22:4167-4175(1994) ;Pevzner Fll Lipschutz, “[a] DNA U] F& i 17,
GHEHIRE SR IEREY (1994) ;Poustka Fl Lehrach, Trends Genet. 2:174-179 (1986) ;
Privara 5, gnfH, 45 143-158 UL, 5% 19 Jm B Frfffist <22 T, MFCS94 4, Kosice, Slovakia,
Springer—Verlag, 1Ak (1995) ;Saiki &%, 3& X B B B T 86:6230-6234 (1989)
Sanger %%, 3% H Z% &t 2% Bt Bt T 74:5463-5467 (1977) ;Scholler %%, Nucl. Acids
Res. 23:3842-3849 (1995) ;Southern [¥J PCT [ [r H1 i W089/10977 ;Southern 1) 3 [E & F|
5, 700, 637 ;Southern 2%, Genomics13:1008-1017 (1992) ;Strezoska 2, 35 [ [H Z B} 24 B bt
Fi] 88:10089-10093 (1991) ;Sugimoto 26, Nucl.Acid Res. 24:4501-4505(1996) ;Wallace
%5, Nucl. Acids Res. 6:3543-3557 (1979) ;Wang %%, F} %% 280:1077-1082(1998) ;Wetmur,
Crit. Rev. Biochem. Mol. Biol. 26:227-259 (1991).

[0071]  rSBH B AT -

[0072]  +SBH{i Pt 75 704 i FE B9 B P AN HE DNA 43 722 18] (R — S5 BEL W AH B 7R R 2 A /D R
JHER . BRI DNA J741 (200-300 [AJARIE ) B IR 2% PR FRAK T ] EAH BRI (1) 1) B R m]
Reth. E—28 5 B, P35 20 A8 DNA B ZE—ANU0 10, 43 1 (RS0 R I, FF %
P2 AR T AN 1) DNA A PHPE B B /M, BRUG BE8  BE R A AR E R A/ 8RR A VS AL
Ho BREF — BREFER ™ Py r] I YRR bR 2 2048 / SRR e N ZE R R UTRE / ANV ECAR & PE
(R A T O 11-13-mer FREF, X T A SR IO 2 A2 v REY . rSBH 4244 178
VR 3 RETE R AT O 12, AL RS DNA 120 Mo AR AR BT FE v 2 1 P Rl R AT
Moy, LS BAAE S REHE . 55— mUE R E AR /DR UE DNA. TR 1% il & bn it
BREF — SRS 752, R A P . rSBH #2445 B11E 1000 #8512 T, A5 AN 5
IR SLbRIC . AL, AR BHARUEAE Bk — B 7 I RFE S 2 Ao B AN AR AR R I . dd i
THEANRAR, T LRSI 4 5+ o AR TR R R MR AL LU ARYERE S 2 10 2100, 000 51
FR.

[0073] 1. ZRZXERREIHIHFRIL

[0074] AR AR SR S M EZER. — B, — S H B al A AR it . Ak
B St o B F 1) 2 12 R P R AL FE RE AL R AR AL

[0075]  ORTE“EREF e AHAT HL I 2 AZ AT IR, Uk DNA. PREFLE LLBERZ G 22 /D50 1 M
PREF I B FEARIE A 25 MR sl SE A, KR BN 20 MR el BT . A8k, R4
DA REF Bk T 0 A AR Z R KRS AR HHZY 100 B A0k 21 1 1) BB AZ 2 1) Sk )
(AHZFEFH)) o, HWEHLIE 2R > T-mer ;4 T-27 100-200 M2 1K #ERZ Rk Ui, ZREF L
A /b 8-mer ;X T4 200-400 A IE R AEAZ TR K UL, TRETPLIL 222 9—mer s XTT-47 400-800
ARSI FEAZ IR R U, TREF R E 222 10-mer s X T2 800-1600 Ak 1) #E A% & K Ui, TR 4T
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RIEA D 1l-mer ;X7 T4 1600-3200 HEE [ #EAZ IR K Ui, BREHRIE 2 /D 12-mer ;X4 T4
3200-6400 oL (I FERZ R UL, BREMLIE 222D 13-mer s XT T4 6400-12, 800 /™l Jik T4 A%
B AR, TREMILE 222D 14-mer o 6 T REAZ IR IS P B P3G I A%, e LR BT R RS in— B
I o

[0076]  AATUIFE AN G R, X T SBH N BT B ERAREN SR, LIRERE K 2%
FEIGI o BREFIEH N SRAE, BOATE— S8R T R A A OURE RS

[0077]  ERAREREF— Mt RAR 7 AL (R B R IR — I B S 4 i, (R e AT AN e tn bk o A6, 8¢
EFAT HH— AN B MBI RS AL R, 10 7- Wi &S P EE A MY B, B— N B MEAT )
BAREERE, R ACBEIR IR . ME— B ESROEIREN RRE A T BIAEAL TR . O AN 25 PE R B S I i
HUBERE AT DL AR BB AT 36 AR BT AN S ke Uk A2 21 25 WL o

[0078]  BIRMIEREHC TR IREHE B WA KL, AN 2 R I B SE K2 . T SBH
(IR BT 22 A5 ) I v, 1% 4] I o I ANA B THREH /S BN 2% 94, SBH R H 227 FH =X
NBN, FIFREHR G 9, Hodr N AR 4 P2 b W EE —Fl, E R4 iR G I 2 R
AR, BAREK 4 R R A (N g g IR AT I & 2 IR AHF, xy Mz
FEREEL, B, x ATz S 0 R 5 Z TR ST SEEINT y A2& 4 F1 20 2 (A 3EE.  CLANARSE B,
[MEEE X T 2% ERN “ERNAE”, BUAR I m A G THREMEEAE. AFEeE2
AT IR A S M RE Z7E , 480 dil i 2% A8 I b F ) 7E IS8 HEREHR &4
BTG K AN TR R BN A AR, IR RS K .

[0070]  m] L FH A A0 J5 A 18] 2 S0 A R i) & AR R B A R R, 49 i Applied
Biosystems & fHEAT BB & . BEAh, W] BLH Genosys Biotechnologies 23] [ 7 vl
REREr T IEAT R E 2 FUR RE [ o AT A8 B H B UL, BT I 5% H IR TR KU
FATE L, AR AN 06 B 5, FIAE CA0 R LA T & B LA 7 VA 2 F A IR A2
SR

[0080]  AIE“HEAXIR” f& 77 L) HE B — P 2 AT IR B — M 2 IR ) — 283053, — &%
JEAE SBH I E P 2 IR . AERZ IR W] LU AT T E K AL IR, I THREF K
B, H— K224 100,200,400.800. 160032006400 B8 £ 1R — MM — R EA
£+ 100.Z T 1000.£ T 10,000, £ T 100,000, £ F—H JJ®ZL T— T Iy 48, ¥ i
R SR T R R A WAL . — B, #E R 2 DNA. BURSEZ R v] DL
RUBE, (HAe eI 2 g, i H, SEAZ IR SEFr b r] 38 ATk R . ZE4F A SBH I & /T, AR5
ERKE B AR R B V) e IR /N B B SERETARASL, SEAZ R ] — P Ek 2 PG i
T ol S 2

[0081]  AEAZIE ] A [ AT 45 3 FRISRVE , 41 cDNA L BE PR ZH DNA . B4 (544 DNA by 1 s (0,44 4%
M KGR e BE N T YAk (YAC) Hl AMAN RNA, A48 VA 2o AT 39 25 38 ) mRNA. 441
U1, Sambrook % {7 T 3a & ST, ¥ SR U IH:, 2140 (1989) , BEARY N A SCAE N
7 %R T =M NS A M o B S sy 2 DNA TS (38 9. 14-9. 23 1) .
[0082]  ARJ5, — M AREE R N 5 ORI AT AT 715 2 W R 7 Bodh, X285 VA A
15, 040, 41 Sambrook 5§ (1989) £ 58 9. 24-9. 28 U i (1) 450 FH B il B v 44« B 75 e B 1)
I NaOH Ab2H . JUHE H T4 DNA Jr BeAb 97702, PRI REE IR0 W VT RZ BRI CviJ T, i
Fitzgerald %, Nucl. Acids Res. 20:3753-3762(1992) TR, BAKM N K SC/E 5%,
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[0083]  7E— LIk SEHti 77 X, il 2 FEAZ IR, A8 E AT AN REAH B, 451 i i P B2 I
CRIZNA Tt i ity ) Ak 3 FH B A0 B BEBY DI I l BUL EIZ IR » JEAL, AR L BRI FE AT
g i BOnT AR R f R 1K) Sanger XN AN e N A FHBEAILS 142 (B N;=Ng, 2L N=A
G\ T 8% C) IR, ZBEALS | AE 57 R A W o

[0084]  7ERZELIEOLT , K DNA 2 17 A m] T 2% A8 ) SR A T 221K o 3X ] 4 DNA
AT 80-90°CHFE 2-5 7 ¥h 8 e ARG FIZ IR YA 1 22 2°C, B 11 DNA v BAE 545
Befiz w2 M.

[0085]  WJLAR[AGINH AR ICERET A/ BRAEAZIR . TS b AT AR ARSI 5 AR G R
s 4% [ 52 BB 2 T 2 R IR B AR iC 3 AT DL AR B I BE S BEAAE T - 7= 2E R S0
EETER. GEMPRICEFEEAR T, SO AR SOCH R ER A RO 7 .
[oog6]  HHTEAIZ I, RIEAR I ZOCAM Z TR B A E TIRAZ TR
(15 6 A R G 1 4n 4+ 3% H 3% (Molecular Probes A ], & #) X Eugene) FIH
SIHE127 30k B 2Ot bR id R 2 2 4% BRI T V542 2 JNIR), W AE, 4 Goodcehild,
Bioconjug. Chem. 1:165-187 (1990) k3|, LIEAR N AR SUAE A ST . RIETOLHTRId 2
Cyb Gekl, ‘B n] M\ Amersham Biosciences W15,

[0087]  BhAN, BREF BICHE AT A A SIUISAT A J0Ah AN R AR I . IR R B 48 B br
1OV FAEERR 1075 WP AY] R . b OERER 1T 25 2 U 15 25 s Mk ok R AL S
GENSET, 1M HE-5 o

[o088]  IHH, Rl AR ICIERE TIREN B 2 4% 5 IR AT AT 43, A48 — A sl 2 AN B8 1 T
R Abnidil il 2% B IRIERE T BEASCRIY I, B 200 A7 A8 W] LR Ry S P U
2 IRt )3 A B A4 SRR R TR AN, B, T A 3645 B 1) 38 [ &R 19 09/858, 408 JiTid
(BERIMNASAE NS ) o RIS, ZARICATE ITE AT AR 2 AR 8T %8
DI B AR AT JE & o

[0089] A W () — b5z it 7 2 AE FH 2 Bibrac, BRI 2 ] X AlkRid CAnANE 26 ) .
Z EHR I SOVFAE IR AAE SN P (RIS IF 22 17 41) o 8 20, 4 A ERUEE 1) 22 F A dc il ok B R
¥ 4 P D P R 2 AT E

[0090]  HAth S 75 A As FHAR BT 5 B PRI/ 0 75 SBH 75 & R IR AR » BRI o2 B
1iff 72 8 DNA [ 40 BT 75 B 242 A8 O B 7R3 fr o 1R 56 B &R 1 09/479, 608 A ] LLAER
PREHE B S LA F 7 7%, BRI AN AR SHE N S5

[0091] 2. ZRXTFIRIE T [E A

[0092]  AS BH ) —2eSi 7y 77 20K 2 % 1 IR, 91 W8 DNA v BERE T A ). 7EL
S 77 A, A I AR IO A 1Y DNA FE S, FRBEATLHE B & T AR, IR A BB 5= 1
B

[0093] [ 4% JEC A FAY g A R L AT 2 B ke T8 A Rl 3=, L rp B 466 B 1) R R B T X (4 B
IEOTERAEAN ) o 3R RV AT ARVEIE 8 202 B IR I A B s, HAX M kA2 70 H
RAATH /) B AL R () 4 A D AR B 5 P o 6L, 25 B RIFL Y B8 , IR N ] 515
PEIEPBOE , 0 ML A Be 5 4 B 0 () 2 1% IR S 0 B

[0094] R Z 14 T HAEA K IR A BHEA ST oA R . 7R ik SEiti 77 U, 10
V) G 25 B ) 0, R A . oAt Gl 7R Ju A B R, A N IR IR R L —
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S TIRIRILERY, L%/ IRER, GG - T — 8 - 2R (ABS) ABS/ ZETRIRNE, ABS/ 5
W, ABS/ B LM, LIGFEN I, LI LR L4lE (BVA) , WiSIR 4T 4 %, Je e (5 )2 Je 6.
JEE 6/6.Je k. 6/6-6.Je £ 6/10. JE & 6/12, Je J& 11 F1JE JE 12), BN G (PAN) , FE T M
BTG, SRORIR I, JEXT 25 — IR T 4%l (PBT) , X 2K — R £ s (PET), B LM (4%
IR BE B AR B 5 B SR 7 240 ) , SRR IR, SRR LR, SRR &
i (BB A ), BVUR LG (PTRR) , itk L4 — AR (FEP) , Z4% - TUSR &
I (ETFE) , WAL KA LM (PFA) , B LM (PVE) , BRI LM (PVDF) , 3R =5 A &4
(PCTFE) , 5 LM — — 3 A LM (ECTFE) , 3 LUG T (PVA) , HEZK Z0a — TNMR NG (SAN) , 2K 2.4
LoREF (SMA) , &)@ A R B3

[0095] W, ZERA BB SEEHERLS G T XY XIS LR 2
AT oy A0, AL RS, B, & G (NH2) L B R (-OH) BR FE (-COOH) » W] Jf i A 45
SRR N D C 50 AT A 7 3, BT A 3G SRR, W B SR ) % S R E BN 2
R B nlid IR 2 07 58 BT e, A 5, ) A8 3 ) Bt (Inouye 11 Hondo,
J. Clin. Microbiol. 28:1469-1472(1990) , % & 44 N A& L AE A 2 % ) A H 58 41 O
(Dahlen %%, Mol. Cell Probesl:159-168(1987), ¥ ik 4 N K X 1E N & 2% ), Bl FE &
Ui DNA [ 3% &5 & (Keller Z&, Anal. Biochem. 170:441-451(1988), Keller %%, Anal.
Biochem. 177:392-395 (1989) , 1 & FEAR N AR CAE N 275 ) BRAETREHFI SR 2 18] T 1
Wi %s (Zhang %%, Nucl. Acids Res. 19:3929-3933 (1991) , BAKY AL SVEHNSH ) o
[0096] 25 &3, HF—PIh A48 AN R B 7322 PCT %R B W090/03382 (Southern %)
TR (775, AR SAE N7 . il 556 BISCR N 2 172 5 1R b B T R A5 %
37350 I e e 2 A P A IR — R B B S R IR I i R Al . R, 1
YR B A REZAT IR, (TEAMNSCEUI T B B R AE AR AE T AR ZE
G L T IR EE 2R e A1 IR B FEAZ 1 P 0t e A% R AL

[0097]  phAh, W] FHRBOGEEE G RI AT H T HEZ IR BRI B
B, W1 Fodor 25, Bl2% 251:767-773(1991) Bk, AL C/E W52,

[0098]  — i BRI il 45 SLRF WA A I 2 - IR v BLR 77 U FH Pease 46, 36 [ [H KR4
BBt T 91:5022-5026 (1994) (ANAKSCIEN 75 ) TR LR A G . X LrE &8 A L
A B FEAH R PR A = A28 0 T B PR BREF (R R 4], BT DNA W85 o XS4 e
BN RES e S BRI S B TR, A T OB R 57 - AR N- Bk
5 — WAL AT R I R T B 2= AU P A & A SR o ] I 7 727 AR 256 A28 (1]
BB E B A R 3L . SR H T2 b ATk i SBH 2

[0099]  7E— MLk St 77 A, 1 B i 8 A R B DNA | BOE BRI AR . 1%
B T] HBEAS T R 2R /D PR A SR B 1 DR T 2E R B s L e ARG B S B BRI T R R
DA S B 1) 23 T AR 1 A B — BRI SR T BB IR K AL IR R LR K AL S
D7 VRIR B RN 3 SR S o TEAR R B B — AN U IR 1 St 7 =, S A d AL —
B AR o A e AEDLE ST 77 P, B AT R I AR e 21 DNA v Br ( BIAE DNA) o

[0100] 3. FE[EASZ R IR RS B AR I B SURE A

[0101]  FEAR K B — AP SE i 77 XA, — AR il ER T 3 B AR ME B AH B FH R
Bl — AN ARSI AR O BE AL R 1K IR AR B 3 B[] (R SRR IE N 2 R R FE A I — 4%
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PRI T U A4 o AE 3 — AR IR St 77 b, B A il R BT SR B S BRIy — R 5T, 1K
Bt 38 I B AN I BN AH ELAE R R B — AR, 1% R AR B 4 3] [ AR SR AR R 2 ()
A S UL AL AT ERRE S R — 55 an R AP ERER DL 47 AT 2R LR o

[0102] 3 HLAH FH A% BRI “ P X sl ELAR, an S e AT 1AE R 2 451 T T edied i 1 WUk
RECES G o —ANIRIERT T 5 — BRE RS e M A FRARIE b 1 S B AR A2 AR IR 28 T A Ty
I FEE o 4N, 7RI T 22000 @ AT, IR (A) 5 g igmsne (1) BoXt, mA 5
SRS (G) sfmErE (C) FiXf. FHRUHL, G5 C FX, AR A 80 T. PAAKEE R 7 20U
AR R BB G R T RS B BRI (M A, Nichols %%, HAA 369:492-493 (1994) , # ik
AN NE A S ) HIAREAENE € 2500 T 5 F00 ke e XURE 1 (1 A 25k B AR, B A8 1 i
5, a0 R IEALIRE o R FLAH FAME R RIS A ARy I

[0108]  —XFZEAFFIR, WI— DEREF A — AR, Wi SRAERE & 1 R AZ IRt B AMZ IR
Bl T A 5 (A B AR B 2T ST B S SURE £, WUIPR A “ BN B XS e fEAN 2
WA R R T ) SR AR AT LS — A B2 AR R T o TR IR RURE A Bl Pk A ““ S P U
K7 BB DR . J AT 5 AR TE L, BT B8 73 L I FH ] T B X AR O B C AU BE 1
[0104]  FCAT Z R IFERICVZE, BROG “5836 HAN BL“S8 3R ” 24 1TIR, & A HAH B A
1) 3 S AR 0 ) R 22 1% 1 BR 2 R, Herb i A RS B ( BRI EREE T3 SR, TB F )
WUBEA HA 1% BARKE R P A (B K5 G RE ) o “SESRELANT AT “ 5 S5l /& XA 45
BRI SBAEE BRI 2 T RADUEEAR . X TR sk S A% EFER 11 « 56 S fox ” f2
FRYEEF XTI Bl A 1 1% R 1 B 1 ¢ 50 5 B R (451 en R AT FL AR SR sl B o i
BRI B K& A REMIEE G0 ) KA .

[0105]  7EAS A IR HAT NBN, 288 (1) i I A I ERER ZE R O 5 56 36 RO B F5 4R 6T 145
B, BB, X 5¢ 56 BT (AT OURE 7R N X H IR X 30 B T AN 52 i 2448 SE B0 1 45 51
A I AR BC AT SEERAF R B B

[0106]  7EASJx B JUILARIE IR St 49 o, 325 T 2 A% BRI 71, L 7R e 4 1R H $R A
[l A G420 B TV RGHE DNA v B, 0 8 45 i e A5 2220 — s P S AR TR I bR 1 1
SR RRRET 24T o TELH P B IR], RET < BEmT LIAH [RIBRAN ] o f 2 G 1 24 A8 25 1 BV AT
DLEZESCHR A .3, 4940 Drmanac 2%, (1990) , Khrapko 25 (1991) , Broude 2%, (1994) ( frf 7
IR TSI ) FIW098/31836, LAREARIN NASAE NS5, IXLESCEL R B T 2 AC R B TE
SE RS H T SBH Sl P IR AR P is b R . BRER 2 mT LU A3 sl (R B R T HEAZ TR
[0107]  ZATBISEAZTR b IIIESAL s PR ET S AH AL B SO R o R AR b 2
R CansK e PR — 0 B sl AL A ) Il e I R L T 1 TLDNA R i 2 ARAE A
BICIE AR AT H At 5 | R AH SBERET 1R T b 2 B K 7 VAT o 1 B i 1 B 4 A1 KR I mT LA
SCHR AP R B, ) g 28 [ A HE 09/458, 900.09/479, 608 A1 10/738, 108, DAEE{RZ AN
KIXNERZTF

[o108] 4. FtiALF%41 SBH(rSBH)

[0109] A B 77 VA% F BEHLIE S SBH (rSBH) , ‘&4 41 & 45 77 VR I 22 B0 4 TR %1), K
RIGINA R B 77200 RABUERIRE 7 o v SBH I 1 b i T k% 1 IRAE J2 22 0T Bl LA 51) 1) DNA
FBATIESL A . AEARR T, £ I I 5224 ) DNA VRS W) FER RSN P62
T (TIRM) P& SR A1 W DG A& B i b, A R Ok 1R & CCD AH ML Sl . DNA
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B UMK 1 2 3 AN IR EHES i AR S — A 50 CCD R BTV . 4 TIRM
T R IRAE SUMB I 5 A B e e 3R i [R) ) B 3 ek o AE TIRM 0, 5K B Y RSFHBUR UE 11
W 2R X, A AR T BRI e FE MR TR 2O o, P AR AR AR T R BN G R E
G AT S HAHSCHE A S AR, AR B AT MR S 58 06 4y 1 (22 W, Abney
4, Biophys. J. 61:542-552(1992) ;Ambrose 2%, Cytometry36:224-231(1999) ;Axelrod,
Traffic2:764-774(2001) ;Fang Fl Tan, “ FH T RIFOR I T S04 7 G FIAH EAEH 7, 35
E AW E % (ABL) R BLEH 5, 2000 4F 4 H ;Kawano fil Enders, “ 5P R 986 &
AR, E AR 52565 (ABL) N U6, 1999 4F 12 H ;Reichert Hl Truskey, J. Cell
Sci. 96 (£ 2 #43 ) 1 219-230 (1990) , AEARIN N A SHE IS ) »

[o110]  FH AU A B AR, b id fE A4 1 52 44 5% O 1 I PR £ 2 %) 5 DNA 3% #: B VR &, H ¥
o] B ML FE 1o QPR ER I8 AT 280 B WA A8 47 m, EATE R AE — &, P RSO IL YR B
=R (FRET) {5 5. FRET & ¥H B MK M (10-100 3£ 2 18] ) I Fh 92 6 4> 1 01 HL 7 3
RARAH BAE M, HoA g itk o 7 5 8 2 %2 K 5+ A & 56+ (Didenko,
Biotechniques31:1106-1121(2001) ;Ha, Methods25:78-86 (2001) ;Klostermeier FH
Millar,Biopolymers61:159-179 (2001-2002) , LABEAKIY NASSCAE 2% ) o IR EE(E 5 1] LA
Tk CCD AHMURSIN , R BAAE v Be A BCATF A1 — BAS I 2Rk B 25— N ERE 5, R R
BE T HIESAR PRI A RIEREF 4G o MR LA MRS AT / SR FA - A 2O0E 5
HEEAS DNA Fr BLREEA 741

o111l EARRA DN S A meem S EZR, HEZ M HESEME A
GIF R R RGN R A A IR AR A B s wT BLR A A DY M. BR AT SR
H 4 9 6 SN 2 41, b ] A H IS 1A) 43 #F 28 40 A0 I TR) 3 BF FRET {5 % & 4t (Didenko,
Biotechniques31:1106-1121(2001) , BEARIANA AR 275 ) o A48 BT I H AL 707
W, WE - RGN =5 FRET R4, 7] LLHIRPREBEAREARFAH S SRR w15 5
Y .

[0112]  AGAL G AT T5 15, AR B TR 2 A8 R P RV A, 2=k B AN FE 1)
R B A — - R 25 B AR AR #la1, WA 1024 4> 5-mer FAZHR
AT DAL A DS AR — 1 T v RERS 10-mer [741 iR o 5 BERENFE R (2L BT SR 4T 4L
FAFFEbRD ) KRR T 5, AV LE TR BN B LE AN EL S . 2
AN S TRET ) 10 BRI 15 A IRTF I AT B A AE DRI 2 DNA [ 41 @ik e AT a4 4
MRS N, B8R T IR A A EBAE B ER A,

[0113] 5. Z5HABEAL DNA 2%

[0114]  A. DNA 4 BSFIiR 4] H BE AL

[o115] RS REFIIZEATT & (Sambrook 55, iR, 1999 ; CBrdm 73+ £ W) 7 LR TR M),
Ausubel 2£4w%5, John Wiley and Sons #], 204, 1999, ¥ P F BARN AR AE S5 )
M iRF & [ 40 7] A QIAGEN (Valencia, CA) 8% Promega (Madison, W1) W75 HiKF & |
ZA1A 0 MO AN 73 B DNA. B A ER 2 1 1) DNA ANE DNA ACFRBEAN S £k 52) 384T R 2 4 [A]
FEHIARR ;A1 3)DNA | XK FEAE ~ 5, 000 Fl~ 10, 000 L2 (8] o A TF EXF DNA ATV
A5 PR A SRR FNGE I 7= A2 I BY U] 0545 7= A2 i /5 3 B Y I 7 B A8 o — St X, i I i
JBALRT A BE (1-5kb) o 10-100 5 UL NS DRI ZH 25 b R AUEFEA S R 21 5 8 F
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FVFRES) EARR SRR . I — A 7 AR AR & DNA 0L T H IR &
BRI XUBE DNA.

[0116]  B. DNA drifEfl

[0117]  FE—285 it 77 b, BREEARE S AR vHE AT 9 20382 3 P28 1) DNA i 73 LA g [ 471
TP A RIPR S ) S B B KR L T 1. R4 rSBH 223k /b 22 10 NSRRI 5530, B LA W]
CLIEAT A0 JEC 1K) DNA brEAL B D T o FIEHS F T7E cDNA SCHEE AE A TRl R4k cDNA ST
() 5320 SE PR VAL o AR SR IBCER 1) DNA — 238 —, o — (W E L 55— K 10 £ 18
i R v 4% B g AN ddCTP AE4) Z2 AR 2 R, 4G AR 2 B DNA 3% 2 31 B0 216 R 32 A Bk
FEoR MR IER. 5398, EW A BENL S [ ] DUR R A i B B BEog R 1 741
AR FHEEAN TR 538 77 (Molecular Staging A¥), New Haven, CT) o RS54 13 FRUELL
(R i 2 AT BIERE I 73, HH T 25567 i B9 B 880K, BT DA P L iE b 2B A it
i ZARK BB LE S o AT DAHRIRE S N LA/ EBRIEE, LRTS 52 bttt .
— St 77 AR TR DNA Jy BURA R4S, 1G5 DNA 22 1, %2448 FH € N ) Lambda
RSNV EETH A 2 B BE DNA 1R R o X

[o118] g — Sl 7y AR AT HE T FH DNA AR AL RN +SBH (140 & 2k 2 A 3 B2 i i R 5 o
—ANFE R T AR A IR VR AL A0 T B A% AR A I 3K AT A b R AR A I S B A
YRR AR

[0119]  C. %% DNA Jr B A fs sk ik s

[0120] AU BHERAER @ BT ) 7= A K DNA F BOBIFAE VD, iV RAE AT T 303 A
(RN TR DNA U RE, AT AR i B Ay 4R AR AR 9 50x50x50 Tk i v 2540, 25 BR il P4k Y
DI TADNA X828 5 BACSR A AR Bt I BEL TR -S4 BRI Y DI 43 T 4k
DNA F= AP 3 B o0 250bp 17 B, BT RA — 30 S8 i P 41) . TADNA JE MR AEBE IR L
(IR S 5 L DR A B R o 8 ok R P A v 2 2, 7 AR AR e S A I B R A Bl AN, Y
i — Ak BAE — 4 B — N0, E RN AL AS RE AL B R R (
1) o TADNA 3455 7E K 22 25 PR i 14 P 7)1l 5 o o8 0 2 A 3 R ), AELR B N ATP RIAH XS T
FEA 2 DNA — R /R ik & 183k, MR UEE SR R A 7y 7 0 B om A e b Sk . FHAEBRER AL 11082
ST TR 1 He Sk - Sk B R N . AL, BB AT I G, Bkl il R K v
(AT RAR L Y R AE — AN R I G, X BE 7 (B S A R R e S R 2 o SRR &
U Vent 8¢ Bst M\ 37 A (A0 3 S0 g H AT B S e 910189 DNA BE R A2 o AR, — S ) 48 2k
PR AERRAE RS T, L TB7 1k EAMNTHIAE DNA v Bl o — o B 456

[0121] AU BHERAEREHL DNA FEA, DLAE—AN0H5E rh il e 2 A4 m BEARRU AR & CRISRk B
N BIAAA DNA) , 2300 74 BEHLFE 51 T Bl BT, 5B AE S 1 DNA 7 Brdi AT brid. 551
Y5045 N2 DNA Fr B AR i ) — > O RSk T LR bR & ASFERIPRid& ] H T &4
it BEERSK (Rt iEs: ) 5, BMIraFE s i DNA VR, TR — I BEHLIE S 58k
BRI f B de s AR R R AR E TS MR A B ANEbRidiE RV AR B
10-1000 M it i 2D bR i DNA X, 78 HA miak 29— T3 DNA v B e 4 = B AL ) kAT
AT o

[0122]  D. DBA P35 Ay 44

[0123] SR MR SR ZE R 4 DNA Tl I 28 A2 B SEAZ 1R 552K H R 46 5-100kb B 3
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fib i Be— BB b A FE TR SHELT A EAN (514 B) o $EEHA DNA ZEfif
S INFAES I, B V5 1, %5 1 5 BB AR 3R I R B 5 | ) S i P R e ), 76 AR
KB A AE BIIX L B AT o AE 55— S 7 0, AR AR SRS 1, B3k S IS RFY), DNA
FEOER: . SR T A R 2 DNA G5 R4 38 2 A B2 A i — 10, o 50x50 Bk
AT IH 2 SR PR B AL — AN 24040 777 25 1000 00 1, B BOB- 3 5 95 1-4 Bk ? X3
1=4 FK ® X 30AT Y CCD AHMLI A5 3% M 8%, BARER — & 7 FLIKIEE 1) Y 16— > e 0L v
it

[0124]  7E 50-100 FCK B 18 77 1090 /R 25 VA0 16 TR 4 =5, RN 1) Y AN AT B 5 2% HH 30 DINA
B b a A M A BoE I 50 ek . AN, mrkG 2% b i sl R nT B AR BUR
o 105 —SEHEH D, T EA BRI ZER, 48 50x50 Tek 2 HULE B E #4 5-100kb 43
TR DNA Jr B TR § ORI 5E R 1, BRI SBH AT LATEAH R 247 204 B JL
AN DNA 7 BURIR G . 1T LAlA8 BRAE A L LA B S — B B R 73 (R 5-10kb,
10-20kb 20-40kb40—1000kb) , 15 2|50 v Bt 2 [RIAHSE (R B& o 1y ., WHE vl it n T %, LA
T DNA Jy BB TR . HA iR & B 2 &5 1 I RE A1) LT 5 58 A 25 R [ 471 [
FER BN A R BART A K BB B 5 40 10, 000 AN HA KRG A B ™ 2B 1
HBIRG

[0125] AR BH 55— St 77 AL BER AN 5107 1 B 5 21 DNA Fy B4 7325 150772
BETHE ] B OOURE DNA Y BEAZ P A6 (1) BR A DNA. 51 A B DNA LA MU (1) 57 1 37 Ao, #%
o L ERR R S S Bk T AR E SRS B EIAN B (K 2), efA
AR BB AR, P FRIBRERLE AW LB 51 (F) MRmE S5 B) 741,
£ b R HIXLS WA EANES) (RIS £ 551 F BAN) o A ER:S] DNA 7 B
WFF 37 —O0H ZEFTES 1Y) F b, AL SERZ P B mT LU XA 37 Ko (dd) , PRy 1Rk - %
SR, BAFAET S b 1157 - BRIRIEE (P) 41, 514 B tbn] A F TRk &R 514519
Befgit 57 —P L[, LUK T-2428 10514 b P 5 B g BRI ME W51 / Jisk&E B . b
FOVFRESKIERE B H 5 DNA JE L BEAL A BAAL 7= A RO DNA Fy B, SRR IR © B B LA
(29 3-9 4~ ik 5-7 4 ) FiFEmIEE (Ns) .

[0126]  ERAR rSBH AN T F FH 5843 75, {0 — e sl 77 047 735 T % DNA 418, Ak
B 7R AE — MK N BE AL 1 7 N R SRR R A 1S, X AR “ampliot” (& X
NPT ) (K3 . d Hei G 2RmsIY (519 B) M— M 514 (51
Y E) SERAT 1S . 519 B B 505 AR AR P A 448 AR G S A S ISR 7 4 o g A B S RERR RS, IF
ek IIANFHR S, A HA BEEU R R 1) DNA -5 (41 Bst DNA 25 ) , ANTSs
A5 Eo SRIG HIES 1 R N BOBNBE H B 356 UM .

[0127]  WESFREY B RN AT — SR BUREE, © B E SR MRS AL AT IR AN T4,
PRI, Sadt e Al 3R AR — 203 B BB o i BB A TR B S 1R & 85 | R R A o
AAIL A TUAM AR (K 35 0% , a0 TCAN™ 3K (Takara BioEurope, Gennevilliers, = ) Fi
SPIA Hi A& (NuGEN, San Carlos, Ca ;2E[EHEH) 6, 251, 639, KM AR AEN S %), —H
TN, SSVER — 5 FE5 | R B A FIBEEUR, 5 RNA B H 7E RNA/DNA XURE (A b [ i
RNA FREE 22551400 AE— MU St 77 2, K 519 F AL i B ek ) A/T B4R,
DUASE XU DNA REAS 285 AR T I SL 1P F 5140 4E BT ik DNA 5 B M S AR R 454 o ampliot
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M2y 100 %2 1000 #5 DUk SR E - A 1), e 75 B R

[0128] AR B I — Skt 7 0B 17 Ja s 15 ANBGk, JEG i RNA PR ek (18 4) .
o R S H ) PP sORERUAC SR S M AR 0URE DNA. REB IE e FHAE T7 285 B
B, S I T4 B ] B 75 B RURE S Bl 10 AR B [0 B 33 7 A2 T L2 A8 3] B
IR S5 5 51016 RNA B, B i ok mT DAFH RO SR Bl S i 5 o i e B9 19 U7 vm] LU A2
1001000 $E#% U1o SRS, 7= 2E 1) cDNA W] LIGE ik A RNA /i H ¥ RNA/DNA SUEE {4 H (1) RNA R4
fif B3R Tk A R A P A A R ERAE DNAG 24 T 5140 B R A1 AE RNA 73 IR 735 P 2 A8 S /M
19 B RSP AIR R A T7 B3 750, P = 242 5 B ANT A E D 2120 10 MgdE
[0120] Wy Frdy 38 U7 VA 2 SR 1K), LU IR & I BEANAE ampliot WA PR HL. ampliot K
/NS 2 TOK (HE AT DR 22 10 oK, BRAY 1S 1) DNA 5 5 0] DLAMEBF CCD 18 R R 175 5
¥ 25 5. 10 H, 5140 B BEEE AL 2 A2 PAZY 10 GKIBIBE (10, 000/ 3K ) 3T, IX$R LB
DNA FISZ R4 3R . B A B S NV % LFE R T Sl Z= .

[0130] AU BHI) 75— St 7y AR AL T R AR R AT SR MG 1 U5 v, BEEUAR 2L T2
NPV FEZF BRIV B T 51908 K IV 5 8E DNA (2 WL 5) o n] LLAH PG 17 TER T 35X
BE DNA, — MR AW AL B IR B Al 50, A AR G 8, 40 Klenow R ABE. RAY
FAZATER W P 55 T B0 TAR N 5 1 B o AR AR, 88 DNA 25 LL 5 [k FEAIR 100 22 1 14
o RN ERZATRIAT I ERY AR TR PR

[0131]1 1) MR AN TTERR AW ZITER (7] i LNA B PNA 8@t 5 DNA 8o 4 & I H g
EHRPER 73 4 ) 455 BIHE DNA 1K 5” Rim/PAZ—o RAZH R AT DL 555 sRDURESE
I (Ds) o A] LA I 482 Sk in 21 AH B#E DNA A - (TA) x SOFABLR 21 IR OSURE AR & 1w LA
PN

[0132]  2) #4514 1 228 2In] H 555 DNA A7 355 1 5 10 S IR A 26 -G B VA — 4% DNA
o RAVKETRS I 15 BAb. Ryt S 5e 2 BET 5 149, ¥ 70 P P IR BE RN B2 TR B AR
o RN B3R AR L) 9: 1 IZEG / GG PATE . 20 10% IUEE 514 1 2
AT #E DNA 1 & .

[0133]  3) 44514 2 Z4AC B HR4E DNA 18 55— , FHER A g A — B (K XUBE DNA.

[0134]  4) HTHEAGMUET ) dsDNA 73 45| kAP IR 1-3, B PR 1-3,

[0135]  E. #RECFIZEVZT

[0136] W] LAAH — e AT SR 2 DB P UE R B E RS RS
B AR IR A 7R AT LR s DY AN B . AR BH AR 2k St 77 XA 25 T FRET
[V ZR G, N [8] 73 HF R4 N [A) 43 #% FRET (5 '5 2248 (Didenko, 2001, bk ) o 975 pE4d ] 4l
t2E vk, e T A ER Y = FRET R4, DLAAPIREB IR A,

[0137]  PLadk sty X AF A 7 25 T FRET A 1y v 28 AR, A RTm et A 2 E %
) HE 09/479, 608 F 10/608, 298 ( FEARIN N A CAE N 275 ) HhfAERER Y, A 1024
B D B BAS G BT AL TR 4096 ST REI S B . AR T SRR 2 A R BT AT I ik
(matriculation) F1 QC( JRE¥EH] ) 4P /728 (Callida Genomics /AT, Sunnyvale, CA) o
W BREHE R R 2 7 B/, S DN TRER 5 A VU B BUES B 1) 55 Br R A2 B QC I e #f e, FF
Wi ERIE I 248 (Callida Genomics 2v#] ) {4,

[0138] 6. DA
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[0139] AR BH FEMHE =AM DR 1) AHE, & VR 2448k B AT A K
DNA FHASEUATAR] ] B 3 471 58 O 58 eI 7 o IX 6 PR A2 FH G vh R B e v 16, 1 R A2 2% 2
IR ) (203 I 22 B £ R Hl 10/608, 293, BRI AR SAE NS ) 52)
A iEde, Hoh il i DNA SERERG ) “ B A0 ” S B A~ A AN R EF & 7 AR T BT A
BAMN REE 7K 5] (2 W26 B £ R g 10/608, 293) 53) {5 BEREHE (IPPs) ,
JUE AN bR IS AH BT 7 S0 A R ERET BITR S fAL T 28 8 IR, T AN 06 e 91 e = A A7 i
S (20 ZEE LA HE 09/479, 608, BAKI AR SAE B ) o

[0140] A B 73348 JL T J7 85 1 DNA F BEBERLHES A8 624 B R i L, 4F M 2438
/ FEBR H IPPs BIZEFRICERAEN X AR . — AN HA ik 24 1 R IR 5 2% CCD A
B RIS BEANBE S B JLE T BAS A4S/ et (I 6) . ¥ DNA B (KN 25 2
1500bp) HEFI R FE L %E CCD R 5 | o0+ (BP T eKIR 1 2 10 N3+ ) BIRES). #%
CCD B ZE MR E— 12 0. 3 2 1 BRI B Nt , £ 5 —A (BJLAS ) DNA v BEFI L E M
W IIEREL 7> T SBH 23 BT HE A VR 6 W FH 20 2 BT A 5 9% v BRI 86 ) 0T BEATLRE 271 KA U4k
DNA 25 B m] DLR T3 1-3 4 7 B, 7R 90% BT 15 25 ] LA b o B o 25 5 B2 AR
29 1-10 Z5iHt . —A 3x3 Z KBS A B 1A By 1 T2 DNA B2t (AH
MF 30 MAKERA) Kne

[0141] 7. ZH% SBH

[0142] BTk, BRdfE SBH LU 3w 4 PR 28 T 3 B Il e B AR BT 300 m, A o ) 13k
KRE el . SR, bR SBH 725 2852 B T 75 BAE FH Fa 250 R IR 4 DA e i Bk
DNA 42,

[0143] 414 SBH v e T bRt XBH £ AR IR 2 FR . 7E 415 SBH(Drmanac ()3 [E & )
6, 401, 267, ¥R NASCAE RS2 ) h, 7 DNA EEFEBATAE NP AN 5 38 B e 4
AE DNA $fih . — e, — A BREE 5 B SRR, W, A —4bRid T 2T
RET R Es (B 6 R0 7) o BB RIBRIC FIHRET ZE RS BAR AR A B S R 28T I, BT
MR, P A S R AN E R KA IO TR ET » YEi 2 PR SR AR B 5 AORE o » FBRUERE 51 15
B EABER AL E BRSO E S T8 . R4 B E, YA 5 Ul ERE WA ZE— 1
SPRMARE BANGTER, EAS S EE S . 414 SBH HubritE SBH J7vE HA BRI K
FE AR R . B, FEFRUE SBH H, G FE A 10-100kb [1#E DNA HERRINE (8 T K
PSAR ) FEHE— T )7 10-mer HEM R A IRER . AR, FIZH4 SBH, Il k¥ /M4 1024
A 5-mer HEFEE AT A AR EI Y 10—mer R4 o 38 i K K AR 5256 5 6 v L A I R 2 5K,
ZH-& SBH 7 DNA P 24 2 A 283 U 1 5| AN B et

[0144] 8. {5 E&EHE

[0145]  JEILAE S EERERE (IPPs) , 204 SBH RCRIE— P 1458 1PPs B4 THIEFEIIER
EHA, EAAE AT I RE AV A DU A SUIR (AL A 20 H /b M 4 2 64 AN
({)—41 IPPs LB R & AFAT 45 2 A4 o B PEZH AL & —ANB R ET 4. JER RN —
B 16 22 256 NEREF o X SERREF P — AN B AN A AP S I R TR B2
PEid sy . HSRk BATAI AT TPP FLX 23 7= A2 — A5 S A4 B I 2 A MR 0 5. YRR
J7 AN E I SEBR R SE R, BB SR B 10 e A BIEAFE ER A e 2 B
PREF A7 A o AT — N ERE IO PE P i 20 25 2l it AR 22 LAtk B AN IR R 18 1E A 20 B0
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1Eo BEAL, % B kM DNA BE R0 7 0 A 2R AH DG IO S PR R B 52 e sk 22 0 /)N ERLA FEAS )
FEH, X T8 FLAMEE ) LSS B R BREHE ARG T PR BRERE 1K TPPs SEFr b EE S plic 43 11
B At S 2 A5 BRI YRR 5 . 40, KT 2kb () DNA FEX, 16, 000 4> 64 4>
10mer FIFELL 16, 000 AN ERARKS 7T-mer $RALFIMEBH D 100 £%,

[0146]  IPPs ZHKH T MFES1 () DNA SErp3RA3 75115 B IPPs S 40 FE M 25 2 K ALY
FAFRIE, — S AT 16 2 128 NRARE . ITra IR 0] RE I A% T R #AE %5
ZH 1PPs Hh &/ B — k. FIAEADE 6 BIbRic—4 1PPs, H 52k 9¢ Y6 Fbnic b A — 2. 24k
B RS2 PR R ET TR) R AR T e, I e — e E I 7= 2 FRET (55 o B SF A A
PRET TR Z8 A8 288 AR AR ) B MY A A, R4 e 7 Hodb 810 R K11 B ANF 41
BT AT DNA i B B R R B L T2 /N TN AR T P X6 R 45 i 1) ek i, — A
7E 20 2 1500bp. 1L INZEFRT / BBRER AR, v LI JLF AN GRS 4 DNA. B LU/
VAR TPPs B H 22 AN ERER XS 58 A 1-10kbDNA Jy BRI 20 I e F0 / BROREAE 73 Mo an 5
8 2 A9 6hRid, n] LATEIESL 28 ACHE A b BRI TPP % o CCD AHMLAER T BE51) () 8]
BB LRIE T X BN B 53 3 S A8 I MER B BR o

[0147] V&0 IPPs fEAE8ERR FRET 55 AP AR S B i . — AR ERET T 88, 28
—4] TPPs & 5" -F, N, ,—B, s~OH-3" FI% — 404 5" -P-B, ,N, ,—F,=3", Horh B fIF, S {44
ZARFOGA, B, it (R Bk, N, 2fJf (BALRE ) k. FIFRIERAA7EIS
T AR, AL S M. SR AT E S K 256 2 1024 PMRER, R )5
WEANRE R BE 16 MEHE ZHRE 1 E, B4 0L 8 2 641PPs. BN REF W& HAFAET
—ANERE A, DAE SIS RS MR TUAR B B KA . F ok B AR 2 1) 26 5 B 41) 2% A8 it
M52k H 52 R ALK EAE DNA JEREREIGA7AE B 248 . — HoR BAMAZL I P 5ok B 32 R 411
FEECXS, WSk 8-10 M ZE(E B A A ml el &, b 2 e S48 5 B+ I I B b
JEH o AR R IAE T FI M /LA O AL BRI 4 & L IR il ST RE 2 L T AL
KIFsH.

[0148] %75 VA BURE B A2 Ak SRR T 7 SR S e A A8 TR A S A% IR I e 4,
FH B> DNA SE 50 FAE AR o BAR BN PR 25 o — 38 73 1, (H2 5 0T L 2L AN R
FIIEREL 51 AT POs i SR 2, 3R gt B Ml e o B R R ROCR 5 Al
SN GAT 4 A PR T AR R ARy TR 2 AR A . 7EAH 1 i IR R R R i MR
T EAREF R A AE QUL ) (AR E D (£90.5F), BRAE 2 &R Ak,
FE AR N B R ET R T 242 BN FE B (R 20 4 BB, sl A= nT # CCD AHHLAS I 11
FRET 55 o 1@ LAY 1-10 44l i I 515 2 60 70, ZEECAT T 41 EF34 B 10 AN S
AR, TR E, 60 Frh = AR 40 40 P RDGE 5 . RIS LT, ERRURAKS) 30
&%, BUAR D = AR W e i, 7E 60 #0 ROV IN 8] 7= Ak ME S B = AR5 5o

[0149]  EE UMk 2 TS 5055 M Mb, X 0] | B 77 i B RIS IR EN o 7=t B
TAE CCD B2 SR AR T /N AT RESEE A ARG , TATTRT 1 bl 8 P 5 A i e Ty A T 2R T 4%
UL R FRET B AR BRI & (B 7) o ANAE— X EREHHE S ZEAH [RISE 2 7 AR B B B T i (451
WTEH S P SO = 2R 16 100 2K 58 B8 2R X ), — AN RER B bR A [ROR A & &
Ao BRI, B 505 5 IS I P ok B I R 2SS TR 7 A, TRA BRI 2 I B T Kz,
BHE SR B AR T R R . Meah, iU 2R gkl oy 7 (Har KRR R 1A IE
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F) PRidREr 1, LRl R E 58 INEREHE 5 .

[o150]  7E W X T B A5 IPPs J5, H SBH & vk M %k fF (3 A, 3£ £5 % 1 3£
£ R B 09/874,772 ;Drmanac 2, B} %% 260:1649-1652(1993) ;Drmanac
2, Electrophoresisl13:566-573(1992) ;Drmanac 2§, J.Biomol. Struct.
Dyn. 8:1085-1102(1991) ;Drmanac %%, Genomics4:114-128(1989) ;Drmanac 25 [ 3 E & F|
5,202, 231 1 5, 525, 464, LIAEARINAASAE NS ) AT AT TP A% X2kt
WGV 53 e T VLS BA S ] RE Pk BB (1P 41 4 FH CCD ARMLIN 2 -2 AR
ML ERE X AR VSR P AP AE T8 58 / B0 s i R A B . Rk =k B AS R FE 16 JLANFH
P S RE CLIERA R P A0, “ B 5”7 250 (K 8) , X SeREF 1) 45 A MR 32 4L 1 MERA 1)
Bl I 5 , RIS JLANERER 2RI BRAh, ASIERA T HUAR AT B 1) 2 A7 3R AN e 5 R 248, )
WE TIN5 B REZAC . RIMETE JLASAS IE 87 SRR (R £ S BH IS 00 R 2 &%
Az, U BT MBI AEAE T A LB HEERE Y TPP i L BH RS VL L B S8 741

[0151] 9. rSBH /7vk

[0152] AU BH rSBH 754 RIZ Oovb SO HE A & L J 255140 DNA J B i) v 2% 2 i
MLEES) o ZBEATLRE S £ B T 7RISR EHEERE ) &3 ot FEI (20 58, R B 7 XA sl il
LTI PRI T8 . A2 L, BT A T PRod R A 4 2t 1 77 20k 2 A s A4
HifL 5 10Mb 2 10Gb [19E 2% DNA A

[0153] AU BHIY) rSBH J7VEL & T R « 1) 7EE WA 1PPs 2 -G 8REFIER ™ 4
JEHVRE S I FRET {55 52) FR 38 —15E H DNA VRS I A6 77 = R HERR M A B 52
KREEAEE ) 53) TIRM, —Ffs R AR T S 2R 772 54) T8 B BA SO6 1 R
IR ER CCD AHML. AW TR AR B A 7y - EAS IR AT RE ), RN A >
PREF A8 2N A& 18, AF (AR 52 AR 9O HARTE 6-8 9K, IF HAERES) 21 F 7™k 500
YRR T8 BT 2R DX N, A AN R 5 o

[0154] AR B T7E— LT 2L E J7 5255+ DNA Jv B, BEATLHE A1) AE D 202 B K 3R i 4F
NAAL ) PR B IPPs 2R ICREN AR (B 6) o AU SZ AR5 A bR id I #R
BT PEXT 55 DNA IERLBEHR &, FRARALA RENLIES o UEREF J4 AT BIHE F BE B IAH SR AL s i, eAT]
AL, 7 AE FRET (55 o FHEA Sell 62 i RABUPI IR 2= CCD AL IR] iy ) A o
) ERUE T BRA AL / SRR SBON RS RT B AR LM AL 5T / RS
N FEBRET R 5 2 NEE P BOT SR I A0FT 24 A4S I A4 R0 32 AR RSB FET HAHZSAT IR
HEBA AT ER] ™ 42 FRET 15 5, (HIFAREF S A 2L 2 K R LU A B &5 E 5.

[0155]  — HAGMNEIR B2 —MEERIE T, 3t 5 BREREr IF I S0 Ba BRI A R ER4EH A
o CCD AHMUAHRS T B S I 2 AL EARUE T XESM ) 256 A~ IPP Xf (16x161PPs) H#E
B iR, HAED: 2-8 AN/ ARYE B LE ML ZAT / &8 = A 9605 5 da il B
DNA v B HBEAS P41

[0156] 4% DNA Jv Bt (K JE4 15-1500bp) LA FEL BT KRy 1 Ao FHEA . %%
CCD B R R T 1x1 22 3x3 TOK I s vt , A4 5 — A~ (BULAS )DNA 7 BRI LB AMbrid
RIEREE 731 o AR 71240 200 F SBH R RE 72K 43 BTt iV & W) T L3R G h 5 B B
P9 e 5 RNV EARZ) 1-10 20Tt —4> 3x3 Z2 K FES A 240 100-1000 J7 7 Brak
£ 10-100 124~ DNA B FE (1 Be 77, BRI 3 A~ NREERI2H 1 56 240 o
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[0157]  BRAZ 2 W] 73 M 1) DNA v BEAC R 2 TR AT RE L 2 R /NI SR B A T2 6T 1) 250 3 1) bR
0, —MEVEHEIAE 50 22 1500bp. T LG IEERT / SR e %, w] LI LA 1 4 DNA.
A LA /N4 TPPs sl B 4 AN ERER XS 58 B 1-10kb DNA Jv BCRIES 5300 P A/ seRe ik 73 A o
[0158] AR B rSBH /7 yAfR T 404 SBH M ATE L AL, ARG ER LN R R 5. [
I eI T LA EE AL, X ZE AR B DNA F B AR EREN I . DNA B 7= A=A
5 OB R BT [ 21 5K B AL DNA BE A ()R] B 8 il v b R A B e 2R I ek
AT FRET Al BEAL, W57 0 HA IR EREN 414 RV TPP SREM G i 2 PR ET AL, 1 AE
M4 SBH 2 AT HEI o

[0159]  10. JjiEbu8

[0160]  rSBH A4 2r M Bl T IR A B3R, v LA 2Rt S b (B 9) -

[o161] 1) T&jERA¥ SR ALTEEN DNA 43 B8 (WR T4 ) , 46— P AE W R AR IR WA s
JR AR DNA [ 280715

[0162]  2) BEAL DNA v Befb, ;= A A id K AL e

[0163]  3) DNA 1) 42 AR v B 25 38055 14 S A 4 1 » 491) 40 20 e 37 0 208 FH 4l

[0164]  4) MEZPESS, Z2BRITA AR 4S5 & DNA R i FP A7 AR AR 4+

[0165]  5) DLAIETREF WAL NS TPP A rh 5 NS —AS TPP X, LA T4 IE A — 2o o Ath
( BpFAFRE PE ) DNA JE B

[o166]  6) HEEHIIRIGFE T 1 %k, UIAFFD 1-10 WiTgkATE 5 R,

[0167]  7) YRR —A 1PP X, ARG 5INEE AN IPP X ;A

[o168]  8) 7EMNK T A IPP X Ji, vHEA AR P4 7= E 45 Fr BERRR R B 7 41, SR e e AT
SRR 5 I 256 B FEEAT LU 2SS, R4 & A i TP A7 AE I DNA (R MR o

[o169]  11. 3&E K/NAIRRIE

[0170] AR B v i ) 2he B 2 T 3L L LA o 19 36 B % R R 10/738, 108 H [y 4
B, BARPANAR SAE S o AR IR EARE = A EEHAE D #84E GRAFINEER)
IPPs HAE T R G, ISR LIy R g | N 7 b7 BRI, 2) RV E - BEdeak
AT RIS =, F1 3) B /K0T &4 (K 10) o IXEETRG—ik TAE, Jefit e
6 ARSI R AR

[0171] AR B2 B e /E B — AR O A dd N X s B ==, Al R [ 50 s, O
TREBAREBEEL, Wi 2R DNA B A5 A1/ BURAT 4 0% % N 58 i, A O H T — 1l g
(1) B 471) ] 2 i e

[0172] AR Z L 64 DREIMFEAES, H T 218 32 4 FRET {4 £ 1k 32 A~ FRET 52 {& /%
(E 1)« BB -5 ENHBREENIRE S, 2GR B — R Aol 18 fl— 3
R/ 78 BT IR SEER .

[0173]  11.1 RWE

[0174] A BLPH A B N 2, WITE R AC 25 IR R o 122 358 il 2 AT LR B At iy & v
NEREFE IR T1 BT 2 DX 25 BRERET JE VIRET R AR BEAN 25 i 79 A DL RDR R A o F b ()
PREFFEVE TR S I NNV 25, 745 5E INHA) 5 8 DNA 2448 (BORD ) o 0k 7 2% AT v i 2 57 L s
e, WHITH I ik A 2 5 2828 AR RERER o B RESEAS TN SR+ 1) w5 RAEBURE CCD AHAIL,
T I S B = THUER ) 2 1 M IS4y, ASr I FRET 2448 / 3E R 254 (Ha, Methods25:78-86 (2001) ,
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BARANKIANEN 75 ) o L2 30 BRI R d st i 5 . R e e s, ZER e
e SINTF —NMREFEE. W BRER 256-512 &, BRI E T A &EE .

[0175] 11.2 ®EH T &%

[0176] B v R 48 56 T TIRM 75 5% B IC B AU, TIRM 78 My A D6 2% e P A [F] 16 #4 K}
1) F¢ T2 S T 100-500 44 oK JE 1 i 9H 2% X (Tokunga %%, Biochem. Biophys. Res.
Commun. 235:47-53 (1997) , BEARMNARSAE N S5 ) o A B 2 B4 FH 16 LB B 7
HOE AR B AT AT AR N, o A B 2B IR S T B G0 O AT A LA 2 A4 22
R E b Wi B it L2 Fss 4% 1 ECR IS (1] 10) .
SRG R RUE 3SR B IR B | AR WL LT 3, A R e 7R LI 5 A A8 X
W/ KA. AR AT AW R, FEIRY) E LT R IK o T O R e B/ K
FIJLE K (B2 100-500 49K ) KOG BER K IEH .

[0177]  11. 3 KT E%:

[0178] A& & B % B AF H 88 oF 47 Ot + F 19 = R & CCD AH ML (4T Andor
Technology (Hartford, CT) [ DV887,512x512 83 ) , B BHAIAE 7. ZMANEDT
SOV E W IR . AHALRE SR 0L 29 ICR A3 A B R 2k B 3 F itk
RIS o 78 Ty — S T X, AEMLAT DO KA 1, DUAC R 2 Y A o

[0179] /A RABUZ L 5 1G CCD (EMCCD) A5 5 450 my s A S A28 G A e A vl g X
532 GKALI 1 PUFFECR O (T Cy3/Cy5FRET), W LAHE AP UGS K H IR 12
H, AT LG TR BA R I #5106 T20H o S5 e=he/ A, Hid A ARKRPK, —4~532nm
BREDGTHARE 3. 73e-19 fEH . BIECLA D2 1 ke, 88 L 48 /7, Bilit
TR O EES K 2. 68e18 MET . BRI BEEY R Llon’ FRWEAR, TP
TR 24 1e-15 FEH MBS R, 814 26, 800 N1 B 6 AR =80 0.5, T
THEFRP L4 13, 400 ANGF. FH DR BEESE, FH CCD M iZ Re i 4l SR ISCER 21 s H 192 25%
a3t 3350 AN, Andor ) DVSSTCCD 7F 670-700 4K Ak B AT )& T30 N4 0. 45, Cy5
FEMR ST o BFRPF=E 2 1500 TR S8 0 ke AERFFD 10 i, BRiic % 150 MR
L6 =T5CHY, FHFLATC B A2 0. 001 LT /485 / #0, — B A 1000 B 2 P39 1 M|
BHMETH S R R R 2R | MR PH R T2 i AR5 2 0. 1 A4, i3k T 1500:1 [
fEWELL . 454 TIRM BEUTEOR, A5 17 5¢SEbr o %

[0180]  11.4 HF /N4,

[o181] 75— 3Lt /5 A rh, A Bl 7] DIAE— MBS E P AT« — MR i TR 2
JUAI G AR 2R g ] UEAT S R . BRI AT iz RSO o 120
LRG> CCD AHHL — OGRS BHANDEIR 0 22 3Ryl h 1 TR ) A 9wk
LR — D RN B . B ITE IR E T 1 S S R AR E R A R . S
WA EN LA NSRS e 0 =22 (I 9) Bl 15 i) 1PPs X TiZM 2, % 1PPs
PR AW 8 & 64 A IPPs [, iIXF3EE W (HH240 0.5 R °. % E L LR A 64
fith 2% IS S0 208 ] DU R /N A A A o AR ALl (5 48 X rL R mT LAE AT 1%
SCE AT T . SRR Tiakn, N LA ZES T, DO 57 4R PR 1 A 8l %)
SRABAE L TAEFE RV

[0182] IZRGIMA S 1) A AN (1 38 x1 32 x6 321 ), 2) Hlds st iy
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SR ERABRIERS (1R x1 R x2 35 ), 3) Bokds (6 56~ k) ,4) BTG
R R (3 JE~FAL T K ), 5) Bl / Al B A (3 3 x1 3e~) x2 3e~f ), 6) CCD AH
ML (4 5&~) x4 Je~) x7 ge~f ) A7) ik fERy (29 10-1000 ZTHA & ) o

[0183] AN BHASE K 5y — St 77 sUAR A 1 — ANk T RIS R ), 76 B AT
JEAARI I AT E (B 1L o TEFERRA 2 DL L e A "I e RO & ) S
Y53 IR =P AN [FI RS I — IR MR B, s R R A T B AR R i i
YIRS, Fra LA ThEe aVE T bR AR e g5 0 o 2 75 B AR IR AR, it s i
TR R ER ) PR I 2

[0184] AR AAR S| NJEE 4 LIATE E JEE 4 ARSI 2 10 b A B A JEVER T . (A By v, 1
W R R AE TR R AR BN, 7T LR “ R R 7 V200 S A e v In B bR HE R 4
N o Z RN S 2k 64 AN s, T 21K 32 A4 FRET AR )R 2 1K 32 4> FRET
SAREE (K 11) . AT CUBE KRB IPPs /28— ek — 4 R V& b, 4l 2x64. 5%,
2x128. 3% 2x256. 1K 2x512 B 2x1024 4> [PPs, %M N & BA 5 FiEEERNRE S, ZiEE
WL A SR AR E A — N AR /R )R s A RS R ET IT R, BH E
THEBHINREE. RIGRAR, ERZERE, MAE AE. BEESHEER—1T,
Ve R T8N R IR AN O %

[0185]  12. HR{FHIEFFIGTE

[o186]  ATHURACEK GG XX EE (B IPPs) EAS[RIBIR] / V6L A4 3-30 Nl .
W ZE b EE 10-100CCD & (LI BFP 5-10) SRAFSAE. & B 512 4 3-30
e A—A BN EEA—H0mEE. ATU LA MERAEATE Fhiill.
WHR AT PR L I A0 B30 dh 8 IPP W T E SR 5. B L5 Toa R (%
A2 P PE SRR ) S MR R (L oRER 7 B S 18 DNA) o € 9 B AELAE H:
b5 3 1) 23 A R R B EE T S5

[0187] Py BN v BOAT A SRR A B R — N AH R I 23 LU 7 400, i m] B 5 v
ST B MK SBH BRZCHAT R AN %e . MG IWFHV GG, HA— 5 1 AT RERY 10-mers 2%
FAL R 250 BRI B, 3G R PEM AL A 10-mer 0321547, WJLE i
HARARKI E S 10-mers PitHE .

[o188]  —41R A —MFEF XS BeARER T — MBS R R 4L B, i Br 5 L4k
B ARSI IR B B B N E ST et n] Dol R BP9 5 S 74
(R EEXT AR, B — N B R R AR IR 3 DNA & o B BOE Im) 2140, JGHAE
oy S5 R MRS R — S 5] NGB B35 8

[o189]  —ZH PN IS Bk H— N BAL I DNA 43 7, EAES . (B2 RFHEAH N A
& ES, UK ES DNA F B KA B 4188 2l i 5 S 400 5 7 v A Rl Rz i BAC 1, %
(1) 7 5\ LA AR R 7 VAT 1 o ERA vSBH 75 Fh K EE IR 240 7 BEAE 5-100kb i [l N 224k,
A& 5-50 FERI T80, 2T A AH KPR HHE G S, LR SAER b E R 4 % . 107
TEN VRN B By B B B st e AR 22 DA BRAN 2L R £ 30-50% FlATLER /D A B
[0190] AR B rSBH J7 VA $& AL T A A4 AR I RS 0, B4 i 25 2 Bl Tl AR ) 2 TR 3Rk
[ o AR Ix FERATE 551, 29 10 DT BARE Z AL 0. 1% 7K FAELE . DNA
Bl w] DLE— 046 I R AR H v 2k 10, 000 N HRE AR g — N4 . DNA & B 218
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A THEARER — A EE R B AN EY AR DNA 7 BUE R R e ) . A i PR ERE,
rSBH N iZ 6 HLIN 2 (15 8% DNA JP 41 R AL e A2 3R 1) 30 52 B I . A T 29T, Bk
FE A BeAL 3 250bp B, TERGPRUE (AESEIIT ) BENLFE 212 298 18, w320 brdEA b A
72 gt 5/ (BATRAEAE 22 5 s m] bR UEAL i Ze v SR BB . —AN— B A BUI e A7) 2
i B L A FE R RS AT R SRR 3R

[0191]  12. 1rSBH # {4

[0192] A BHERAIL T SZHF rSBH 2R RI4L (R A% DNA K5 ) I 0K i3 AFnT Lk
LEA IS I 2 43 BTN NRFE R (~ 36b) BEiA~ 106b MZERALREY. FE T LA
CPU _biATFFAT I H

[0193]  rSBH & E 1] LAk 10/ FPEl H R B AL sl — A tiff . SEBARKRESS
FHHARIL T T I 2AT o #4580 L A 20 G, Ui (5 5 FIE. Bt B K
FE 2 100-500 MZE R 2 A Bro 3X 48 Fy BB 25 7EBATL o> A b BB IR A R T . 28 AC B
GARLZATRET I, H COD AN AR T S . &)n, B RS G R e S — MR B, B
H AR FZ AT DR, M 54— En S AMABEE 2 B BB BEAE 100-1000 J7,
BEHEREZ B

[0194] S HIBEEIBATI MR FHAAE / Ve / BUGAEER (~ 1 238 ) FReLIAE H I 4L 5L
H¥oEn. H 1024 FEH (774 1024 BUE ) ZIS AT B RREL 1T /N s RPN € ] ek 2D 1%
REFRA— 2] o R o M R DL S AL 2 %, SR B0 326 BIEE T FH 20 BT
[0195]  A. JRATALTE

[0196]  rSBH Z3 #f HELARHUIE T HAT AL . PRI 2% i 728 AC BIAN ) B, B FH 23 B mT LA
FESS OIFAT T, T 3 W 2 TR B R AE 3 23 BT A A 1 T8 TR AE 38 A R (GUT)
BT REP Z [REAT IR o Ay i B0 58 I 0L, TR IR IR B P R . RS, CPU 2L B
PR T IFAT IR H o AT —E A BORUL, — &A 100 MAEFRES VRN T
YESr % 100 AN FFRAT BB AR P, B — NS5 T 10, 000 BUE 21 1 BL.

[0197]  —/> 200 4N F Beg ] LAYE— AN AL BE3S FIEAT, SR e i n] BLZE JLAS CPU _BigqT.
FEAH R RRARRE (FFFIhEe) , SIS 18 R 7 7] LLAE ~ 100 Z R0 P 58 . 1%
I B FE I I 2 AR AL . W T RIS 41 (DR 3C) KRG, T~ 100 Z /0 (1)
AR ). ZE 740 A RN (0] 5 A R B E b, R RS B RT LS o 437 2 58748 ] LA
WIBATI RE KB 1 38 / 2 RN S WA P2 B L, — a1 A
BtH 100 > CPU i mT LAZE 10, 000 #2230 H1. ZEALIHE, 200 4 Fr BCA —> CPU R] BAZE 200 #5
P23 #T s B 10 AN CPU 7E 20 BP0 B AFFE P S LA 75 BB CPU A KE 1 RAM.
IR FTIA, i 4% CPU BT ~ 2GB 42 8GB, Btk T CPU (W% B A BLIEL H L 2B AT s AL %2
APAEZSR IR 40T, AR RAR T 32GB LL 1) RAM & 1] BERY .

[o198] B. Zi#uii

[0199]  7E—NCPU bizAT GUI FHEG i e 7, e JLAS (N) CPU _HIs AT Bl ZE 3 FH 40 B A
o FERBNES, BE MR 2EA 20 N, 500 CCD AHHLE AN tiff BRI E . X% tiff
SO SR, 8 RIS A BER A S IR L LB N AN S, — AN AN BT CPUL i, SR
A 200 /N BOFT 10 A CPU, B A TR AR A — A 20 D v Bod sk 5 A — 3ok, A —14
B 23 BT CPU AR B, 55 A 20 /N BUIC SR B N B8 AN SO, B3 —/MBE 1 A 43 it CPU
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AR, UG HE 7% 18 38 LA R ad TRy X, AN RR B MP L. BRI, W] DAAE SIS N /
B T AN, IR R A S A

[0200]  BEZAEHS ) HERS , 1 XHE LKA i ff SO &7 A KB ERM otk . Ak
BH A 5 B S 1 FH 43 B CPU #8411 43 B B G 43 B H ke B FH 43 B CPU 2% B 1 e A1)
% B EME T B 3%, — BT WIEE T . A7 A 5 200 0 75 11) RAM/CPU 20
e [2 997 x B x BE SR SN] . X F L B R B, 1024 IR SR 1A CPU SR, 1X
&~ 26B/CPU ;8 XF 10 4> CPU, iX J& 200KB/CPU.

[0201]  HAth K& (7E RAM J7TH ) S AN BB FH A TR R 2 2 P s (KE L) .
H T RACTE S, 4 5 L s 3 % 10-mer (F1 11-mer, 12-mer) 7 B [f1 25 &, $RAIL Pl A 4% 5%
B mnc s BREE (VRS0 o ORLER MRS 2T CPU A7 2 LU P 54 B AR 1
BT AHES P AN BRI H BN MR 2 72797 x L2 207 x4” PRI . &
K RAM 2 2 795 x10GB = 206B., A7 it SEFR 2 LU A &, (HIX W] BL 1 2710 / Bt
BEERLES] 0. 22 775 / k.

[0202] & BLRIO M= AL F A 5 51 d e gt B HR 2 B 5 N RS o0 M H SRS A
K& 538 B 3% 5% CPUAHIC . i k18 A 58 e, GUT AR A I3 34 & MAN[E] CPU
HOINE T SO I B HES BRI B, P AR R A e IR RS R, % EE S 5
ANEE, KA LERT I 2 L P8 B B C40% 5% A BUE T GUT 1] LR 3 1 41
R T B Bb4h, GUT 7] LR R R &P A0 R A B o IR IR 0T, Bl 1 R P
i H B SO (R R TR R A B ) o

[0203]  BLA (RBRIE I FHAR 4 — AL TS LU RS a3t (Bnsk B HyChip™) (445
S o 3X6 T rSBH AT BEAN A FH 1), KA & 7 BUR S AR IR 2 2258 80 o AR LA, X %
FATT AT — BB “ RS 7, e B HyChip BAEARE SENfR . FLARMS, B &5 mT LA
FEA FRAUCEEE (N) R R NS R, et mT 2 AT AT 5o B s i A 2
WIFRHES IR B s WERAFAERI TG o 2B R L AU AT E 0 THER GUT S b S
M EUE . X AER I (RIS T2R) SUFH P, rSBH R4 6 LR B F
MAR R —RA G BB AR RS W =g 82, RV 1) rSBH 368 [ i3t H
ur, A GUL 45 / A5 384T, 808 WERAE T — AN AL R, ERIEAT— N E4 . GUT ] BL7E
AT BN E S H WA ISR GRS . B, P T LUBZ 3 B R P GUT 19
RS IEEGHI o e

[0204]  C. BgFEVAH

[0205] (Rl & FFBIERER FEXT T8 BT A2 AH R 16, J3T LA rSBH B iR FH AR ] LLE &
FIEREF TP A BB 3 — R AR HREMA S WLTE Y. AT rSBH, 2Lk
B 5 B L AN e R T e AL E N A7 S (binning) L2 HA
Ry, A B SR — AR AR O B R B R AP T S AP O U & e AL
T SRR B E . ] 250bp Fr BRI 1024 AINGE, 1/4 BT B2 YRR CEI4
PCECAAZ L% ) o« ARG, I TE I MERE I B 28 M, 1/4 16 10-mer AARBATEIE3% . 17 H., %
TRF A WS PR, e E R, A S P BTA 10-mers 1 1/4 &M XFF
11-mers Fl 12-mers [FIFEN H, BT S LEEREFE 1/4 2 FAYE . AT 1 Z5fb ] D — A
BHIRNAZ B IR, A — D BARBIS T2 [L+4-+-10°] #20 XA FARMEL =
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10, 000, 000, 000, FJ—A> CPU T4 2.5 F» / FrBo X1 J1AN BT 100 4> CPU Kk, 3k
B JP A 1S R K~ 25, 000 #2 (6-8 /M) .

[0206] i LA RIAAEAEE AR 7 V220 35 7 BEIAT VKBS e A1 4 2%, K i
S A A AR ET BRI D B K KD 2500 I AZ MR R R (b T 1 =),
WE B A R AR . — P PR A SK SR ] AR R B LA 10 D E 2 R E S E &
far 260 AR, FHRT gk B 7 I ) — AN E e £ .

[0207]  D. ki A A2

[0208] 1. PRHEEFECHE

[0200] 2. EZLLFEH (K RL) HAEERIZS HLFEAXN b,

[0210]  2a. PEAES LA B EHE 458

[0211] 3. RSB SCfF CSEmt, RS ETHEE =4 )

[0212]  3a. EMEAFRERFAEEIR ST

[0213] 4. B BRI E Lads (P 3 L)

[0214] 5. % B HTER

[0215]  5a. Nk L gL — NS RS R A7 B 51 %

[0216]  5b. VAR [RL+ (mXL) ] &, H & m LR ERAFHE .

[0217] X724 T mXL WAAAEK S, Hod m BZog~ 1.5, DLEEF BERT AT — 3Rk i 5t
[0218]  5c. Bidp iy LicR A BN E IR E .

[0219]  5d. FEILAFMEIER A X XA HABESWFAE (m-1) XL AL E W .
[0220]  5e. HIBYS LU HEAT B L H

[0221]  5f. KA P BRSO R “PA)” (BT ER R ) o

[0222]  13. Pff st 7y =X

[0223] AR BT VTR IS 2 FHLHI R VHREN R IPPs . fE—AN Sy b, il i i
PEBREHEUR RV R ET FIT TPPs, S5 Bk, B0 4 31 4096 TREFE . 7258 = A3t 7 =X
oy, 38 AR 2 R P B SR LR AT I TPPs, BF ELARHE, B4 0 4 3] 1024 #REFEH o BRE
AIEA 2 28 AME B, $R At Bt 4-16 ML . 7E 5 — S0 7 P, e E A
HA Bl &R N 53— S 7 VR AL 1PPs P13, A AN RIREHR A

—MNEW.

[0224]  —> 20 BIJLE BREF /N AT DR AL SR AL IR B B BRRE S8 AT RRAIE o B 2 A0 X
52 B R DL e g JSU AR B AT AT FC A AZ IR, 1 40 145 mRNA 43T AR B 5 VA B — AN Sy
AAE AR LAZEAS [FIBALRE S ERAAE R 77 FEAFIFES) B2 A RIS EH S, X ]
DAL= A5 AE , F AH [FIAE & 2% (1A (5] B 410 L AN [R) 0 21 PR AR IR BT 2928 5 S8 5 45 6 R AR 4y
TR .

[0225] AR B 7 VA o — St 7 SOEAT A A & B UH BRAS 1PPs B AN ERER T
353§ DNA 43 M7 o FEIX S 77 b, 18 B R 2O G  FR id BB AN B A 52 4R 58 5t BT 95, BR
F 52 7R 58 5t BRI SR B A HEAR 52 6 B PR EH AN FRET 55 o AT LA Al M B0 4 70
BB SATIFMIE (RE) B, KA, 5 N-B,N-3" JERHE. 65— Sty
BB DR EZ MR IR, 2 T R G W 2 A BRE (R 5 ERET / TR A%
LA, KR — B2 X A bRid 1.
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[0226] A B T7 50 Iy — St 77 sOR RS B, LU HAH R ET 291 58— A8 43 1
() 22 AR, W] LR 37 3 BRSO M ] SCRF AR T B B R BRI e 0 1 TR
1-10 #2% 20-30 #o Ao ANAEBREF LB TR Ja B AEIRET 22 BR 58 U » ISR AEH T & AH I
POMET . LR BEEIEIMERE . R0 7 0, e £ R AR 2 FRET A5 id, M2 fst
KB MR ERET G, AL, FRET e NARFR id IEREF RIS T8 7 7 B3B3 2 (7]
KA.

[0227] AU BH 500 I B SR ARERET e A1) 1 g — St 7 =X, SR B2 S0 A R B4
MR RN E A R, HARHAA L BRATCE A AT I (a5 2 02 AR B 1R i %
PR ) AE 2 BRI R ET YRR SR P, RO 2 R DARTRIERET SAT » 705 S RET s I A2
BT 58 IR VR AR T A58 1

[0228] 75—kt 77 A, A & — IR S REE 50y FIOAH BN o i FEHOBAE B4
P AN RIS BRI AH [F] DNA X B 2 AR, B/ BRI — R e 5 R I ME R 1

[0220]  [RAE AT T 3CHEY) BIR RS 2 Bl 25 i 48 v BEAE, AR AR e B 7 V08 g — STt 7
KPR TR UIRIFE T o B S0 BAE  DNA ALY B 7 B (29 2-200kb B K ) .
W1 28 5 B VR A R RIS R b SRR AT DU AL B 2 10x 10 FHCK K/ TG A
TR BB AM BB PR IR AT & S e EEARE— D EU LK B X2 Bol
# I —0 JEAT FENL Bk, AT e 48 BEC 2 20-2000 NS, FFBEE T3 R . Al
BT RN TR R TS NI DNA K BRI B 26 BEIE K B o AR BRI AS F B 7
IR R EE B, B — D Soch ra s i Bl g T— e RBKES A
B B X HER T4 T DNA R4 (414, Tt ge ok s A 2544 o

[0230]  FEA R B oy — St 77 A rb, ) Ak AN 52 2 (R ot A e SR IZE 6 (XD 4 DNA, %A 75
AR 55 R 5 A AR I S50 1R DNA 43 F o 4, 5% 193 73 AN 1 R4, s 40 2 1A
2T LAB A5 1 585 DNA (ssDNA) IR AEIX 2eA B IR . don SRl ik 2% A8 211 52 1¥) DNA Fifi 3k
T UBUBE DNA (dsDNA) FHEAMEE, B2 8 DNA B AARE . eV & 1 B kb DNA BRAT A oAt A
FHICI DNA. 2R Ji5 FH R B 2570 1k 25 B A 31K DNA . 7R B GS ) 12 W vh, v DA 7 14525
i N B 52 2% DNA. th 4 i T BRI I 2 AR BRGRIVR BE 1) 75 v, DA INAE L/ N4 |
DIIEHE VI AE R ARG . AT DAFEE L 2 FLARIMFLBUAL IR 8 i rh AT i s 12

[0231] @A T U ) e BR B 1) ) DNA FIZE 82 DT B4z 3k ok 5 i dRr S 4 2k IR ke Ho Ak
FERAE R Bt (SR BER S E LA FE 10/608, 293 HhHEIA, BRI AR SCAEN
S ) o ABEBELARN  BOM A IR s bR . ) — S 7 AT H 6-60 MR IR,
o R E 10-40 ANadE, B F &2 AL 15-30 MgEE, Wit 5 B A — Pl SRS 2
JEANECXT, SVEAE FHAS B IR 5 D) EIRg— & D)%) DNA, i) DL it NS R A TU185 2
29 1-20 MREERL B ) BAMNEE, 7 A2 R Sk B0 R AR ORGP R . R AR A5 AR 3R
K B FE R By 96 Bl S A% 1 IR DI BB, BYCA FH e e e 8 S Al T 4R AT R o 1841 o
H TR, BT — B AN A R SC e LA AT DNA 1100 75 V) B AR 1) 38 FH
Ve 256 DNEMT R CER] H T ) H 43 7~ :nnnbbbnn.nnbbbbnn B¢ cggnnnbbbbnn.
nnbbbnn. nnbbbnnncac, v n A VY ANHEE 1 TR & 9 868 FBEE, b AR —MRr E B,
bbbb X3 256 4RI BEI 4-mer JFHIHHI—A, cgg Ml cac AERIZICIEF B e HL = 1Ry
SE P AV SEE], AT RS DI EIBIAR o« oA T B SL UIEISEAR , ] DL 4 2R s i e 422 R A Bk
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—ANIE B AH N AZ IR SCIE R R L 5 1220 2R 2 nnnnnnnnnnnnnnnnnn 8 gccnnnnnnnnnnnn
nnnhnnnnnnnnngtg.

[0232] [ T & FPALAE S 722 A, A8 B B Sk T 1 HL A B 5 380 3 T R S
MEGE G B R ik BEATL D) S BRy  t DD I 45 16 DNA 7 BEBE G BRI . — NSt Ty
AT BAKEZ) 1-10 G EE ORGP AR o (K BEATLBE A5 5, 4 ssDNA Jr BBl dsDNA v Bt 5 et
(PUORG PE AR I Hz . BRE 21 DNA 7 B4 Sk n] USRS Pt R o o 207 V24 4 T34 I i 5
AN RIS P A v FR 8 FH T %68 0 B v B R o P A0 R AT e o O — St 7 00 5 | e 4 2
R b TSR DNA B B RSk B . 7E ssDNA 557448 5, H 26 & Bg i fif
1. ¥ A1 dsDNA fRBE, 2 BRIA & BISCHREIBE, T TR DNA 97318 55— 58t
Jr A, R s S (BInEAIK ) B e R i, %4 G ne iR DNA ;B 37 8157 i it
e EsEEgE .

[0233]  Z3Afr— (M =S ()b B 25 B Sk R i B, AT DA RS B i [R] ST 5 48 R SR S ), R A
HRICE R ) KRG NA — DTN, BBk 70 5 R PO BHAMA P AER: . %
Sk AV T A ESRE B 15248 DNA 1 BRI 2L

[0234] 7 53— SEjti 7y 2, 18 A H o 1 B BEALIE 41, SR 5 JR AL R &Y 1S (Drmanac
M1 Crkven jakov, 1990, Bk, GAANASCAE R 2275 ) BN 1 kc iy s B A8 3, dEAH IR &R
I =4 2 1K 10, 21K 100, 215 1000, 215 10, 000 N HEE IR H15r 1o EXFER T,
Toie ER B RUE, BUATRE I 2 A0 R AL TF 1, BUAE5 0T A FRET I TIRM. 4738
RS FIALE 1) HER T M54 (£ 1000-50, 000 514531 / HCK ) HISZ 84,
2) HERRL MR DNA J BORS R 28 =51 s B AR Ay alum Mk, 4140
Wit HEME S (53XZECE 10-100 feK S R 5538 ) SO SRR S — 51 W IR N B -
H AN E S 3 BSR4 i, BT IS 7, B IRR /N M /N T 10-100 F
Ko FeATBOER AP 1G] LA SR IE A = o

[0235]  — MLk st 7 AT A B S SR 1 (REAS[RIZE AR AR ) 5 BRI R D 7 FH e
A7 dsDNA, @ik as 5 1R B BUEER AL, B T IE85 |9, 2R BEA 45 & SLAh B %R DNA, 7]
L7 A JRy 08 1) e A< 5 DNA o 5 — A i 3 1) St 7 2 wevh 22 20— ANk (CBFXTHE DNA
W—u ) 5 R EEEE R0 75 CRPE RS 3-13 4 TA R I TATATAT-+J¥41 )
15 HAZ 0 P AN R AR 70 A B RE % R AT B0 s N i IR AR I B AR R T
TATATA-+-£i7 53 1¥) dsDNA 2= Ja i itk , SRV IEAT 5148 FF s — B EHE 3R . mT LU
Tz O E (BIFRE M) , DU 30-80°C 2 MR .. fEIX &Sy Y (CAR) H,
AT LART-& B 5 | AL s — R 30, LT AR -6 O i, 46 3 298000 . HZ 07 B A —
519, 5] LA dsDNA FFEE 7= 2B miR BE ) ssDNA. X F— N5 & TR Iy 8k i,
IR AR BB Sk N AZ A BT A HE G o 1), AHR ) 5 RS P iE S o B T SR G4, CAR FFEA
BT AR . A AET] B T S AR RE YR dsDNA BT AN B N IR BRI, @
it 5 DNA v B e sl ek 5 1 R I I 5 I Nk

[0236]  FIRAIRZIR 73BT 772 SIS THREE / R 2% AT, B 2 e 1 B DR A 3%
FERIFE 5 DNA F BERIREALRE S 456, 1% 07 E T & BN A A4S 48K DNA (R 40 o A\ T4
Ak (BACs) BREEANNEE B4 s AR R 2R R4 ) 8% DNA YRS B 7 s ik B AL
CWIE I 8 B AR 2R LR AR VLN 7 RS0 T RE 9 4E S RN S 00 1A 1ot A% 22k DR 2H e ) AR
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M AEVI ARG s A MO SR IR I e 12 W sDNA TR RPNy I EREE & dh 0 dr s
R IHT 40 R R R AR A

[0237] AR BH 7 M BRASAR IR E 7= A2 T RS T, TR 1 S5 BRI RIS I Y B (E BA R .
ek AR (g qk ) FZeibb: R I RIF N RA Y =, LS R4
TR T LK ? SR E AT L E T84y o 5340, FEFE ST NELE DNA B i
AR T ST DLIE DR S R R Ak B ARG, B RE SR ATAT L 0 R 19 DNA BB 2% v (i
B ) olHERR DNA R S E IS5 A0 7 (ERAK ) o £E—2i500 R, FRAR s i b R 45 A 1R T
HEMEIRY) R e R0 S, TR R BR RN AT / R e i L R
o R VEIEAT E kb R ) TR OE 1 B, B R AL I B e MR A TR
RS Bk = FRET R4, Z A A A MRl (WET5) EB TS 1.

[0238] 7 55— Sl 77 X, ARk B U 2 R B L R SRR B DNA 4 TRV A, DA
MBHLIEF R b RS AR B R i ST A B AT IER AR e Gk v Bk vl g
T B (0] AL SRR AT BEAL, JEUAL Fr BEAL R L 4G BR AN 9 100kb 21 IMb 1 DNA Fr B, 3Rk45
R 1-10kb JFy BY IR 4.

[0230] TR EIMIPUEIAS / &L ARV X5 IPEAE D T 60 7 / JHEh 2 IR ERATHE, W] RE
T B S A 2 B RT / BB ERET RN, IR P Re A FEL G . FHISOR TS DNA B2
PRI DGR (BURIREE R ) IR (ROl ) MAEmE RIS MRS (1
FEHEZ G HE DNA 201 ) B4 2 R B AR 2 I, LA ARV JLAS /NI B

[0240] PR s i G AL BEANR B S ERE B BRIk B S DNA fr B HEAN 2
PRI 20 1 40 2 ] RE 7 22 m] R IR I AR R 71 B 2 Ab P R T vt 55

[0241] AR B 5 iEKH PR R B ARG BERFT DNA BEr= 25 ] L2 5 5, KRBT A
A DNA J7 S R S e 20 - R0 ol I A0 151 AR 2R AN IR P 41 DR R R X ik B, v SBH T B 1
AR 2B AP AR EE DO A DNA B8 ZE, EAICH 0. 3 49K K/t H A
AR ZE AU UAN R T o A B 7 1EAB AT A 7 58 PR o ) 2% AR A 2, A 8 62 fR 3 Lt DNA
(EIRERLF AL, T BB 5 O AL 8 29— A DNA 23 T/ (1-10 222K 2) BEHLER A FIREF) . A
R TTIE RIS AL E J5 5 DNA 7 B w8 . 10 AN 96 AN 10 JRB 21 CCD
FHML, B> rSBH 25 B REFB ] DADY 152 10° AM08IE o A< & B IR D) 1524 B 2 mT i 1), AN R
20-20, 000 ML, BEASBENLFE S BB ASSEES BAL sk | TG . i N A B
UG Fr B AR R B2 4 31 43 25 i B AL [ 41, +SBH 77323 I 280 B 54 ] LA ik
IMbo AT AR B DNA 43 - U, BN IREESRTF 100 Ao ASI (BP 10 EESHRE 7
F), SEE IR 10 ANAHTE DNA 2 7 HIESLE AT ) , IR UE T B R AT e

[0242]  F IPPs (44 SBH X PCR 47 38 JL T MWk P (R it S A VR A P sk i 99. 9% [
FEAVEAR . 1% S R L H AT A 2 TR K 7 iR K K 245, IR RN I e
WL IR o AR BH 5 VR BE T AL AT 1 DNA 43 BT B R AT M L YA MR RD ] s e i pI
5N R AN 43 DNA 3 B IR R A AR S5 6 Y I8 RS 4L, 21 & 4 RS
SRET FE SRR BTG DNA 43 54T 45 ORI HER 19 23 8, I A/ N ) AL A IR AR
B PEAS DN AL A BRI A] e A0 AR Ak o AR B 5 VR — AN SR GRS AR AL 25 R S
2, QTR v B L BEHL AR 1 A, LIRS ELER AT (I EERERT SBH I -5 4k 325 & 1, 000
10, 000 £ Il i o AR B 75006 SR VERT BT A 4746 T R 24 A FE S A% IR o 1 10T
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M7, FAEARZE DNA 338 5L J7 e BEER VR AR i 55 FIEREE DNA RIR G4 AR
b BERIARAL 27 S TH FE e /b, BLS 58 A 4R B 77 V2 B s 0 e Je A A 22 21 1, 000
5, BE 2 o ANRYITTIEREEAE— RN, RN FES) XA NRIE R BT o

[0243] 755 il 4 2 DNA Jv B IR BEATLIE 2], 12 B 7 B B AT A FH IR K 22 BObR it DNA [ 51) 2%
11 100 fiF o TREF 5L S 2R AT ASE I D62 R S8 VT L JRAG 3 COD AHMLIEAT B PR Is T 4T %%
Pl o B &A= I AS[7] DNA 73 I 2848, DUARRFD 1-10 il ik 1 A2 $2 155 T 07 I 20
Ro BEATLREZ AT DAFE 3x3 =Kk i A &t | FACAZEXS, 76 10-100 MEE B oo 4R
KBS DNA v Bro SBH J7vAR MG TURFE (Hor JLANST S ERE P s e s )
W RAIE T B ) B &7 SNV R S o

[0244] IS BIA K BHIER T BRI AT A =, RIS 7 B 132 Rk 1000 AN, 00 20 [R] N A
HZA IPP . AR ER T EATEILN ST E S e+ . oA SBH R4
AFIREIEY G5G, Br LU ATTERER (R AT LAA 25 2 th 25 Br BOGEUE B Ak, 15 RSB IRIE
TAEAEATZE 52 1 DNA J3 5, — AN BRI — IR . AR B Z4AT / B85 07 v e v
A e REF Z IR, JFE IS LA ESERE 2 IR E S 02E, D SR k4 1L ) 2= %%
EIEIN T 100 . Rk, ERLEE LI A R AR BRI AR il g (REEAA 2901 E.
T R IRPIREE R ) S X i — D mR I L

[0245] A BH 55T LR T8 EREF B8NS 58 A 417 2B 4K DNA 23 138 FRF R 20 7 o
TR R LU KIE 10kb (R 557 o BN 10, 000bp, 1T 7 BEIFE S5 — 7
{2, (10') DNA B2, #H24F 300 N ABFER AL, FH—A 10 JR15 2 CCD AHML A HTIXANES o 7E
10-100 738 N 34315 BIRFE, IO T 2 AR 7K. 42 7y 10— 8L 100- B 1000 £
) B 2 72 i B e B0 B A RO R A

[0246]  {E— S 7y 2, 72 FES) o A 10-10, 000 7 BEARER — A I 7R 4h e Bl 55
IEANTEEE DNA § 35 o A FRAE 9 52 70 R AR 5 VR A 1 0 T A 255 IR 4 B A IX B 256 T
2y, Ul B EEAERRVESREFFE S b 23 BT e T4 DNA 38 110 2 54 38 B3 5l DNA 38 2 —
ARG I, 7E BRI FACE IR 5o AN RN AR 3 LA X B, 9 S AR S A
ANTE B BT B DNA R FE FRAIC, TT LA BT S AR 0 R AR IR B AN JE R 20 mT UM BT A R4t g
FH B S5 7 O T 4 L, SCEE 40 L El 101000 1225 B 1 & 10kb [R5 B, 4t
HER %5 8 MRS Y DNA 732K

[0247] 785 — 5 7y =X, F AR & B 7 VA DU FF 4K A8 A 4 55 371) » rSBH %5 58 45 bR i, 1X fe T
TE S0 HERRER R 2L 2 BT, 75 BN A R 7K AL P 5R B8 AT S RIS I« SBH X 22 599 JRUAR ()
Bt 77 LB LA R BUR M AT T 8 i A ZE R 256 20 4, MBI L T2 5 1
SRR ey [ AT Ar] R P IR LeBE (K], vSBH T] DL A7 A 29 SRR L fE = FNEREE DNA YR -S54
IR AERE S o AL, AR T B 7 2R R AL e AR 2B A 7 v mT FH ke B I R 55 R0/ B
2T, FF AT LA R {5 485 717 1R o

[0248]  14. A&

[0240] AR BB AR HEAE A S TPP 150 &, W LA 8 3 & sl PN ik e i &,
ST AT A A ERR S .

[0250] A BB HE e SR A4 / FE AL — RF S 1 A o o) A ) A, R AR i TR TR A
s R AR B 7 % 0 SR AR W R JE A 1R (Bacillus anthracis) M 2 HR /R AR G (Yersina

31



CN 103396933 A OB B 30/35 i

Pestis) o A B2 ALEEIE S 2 DNA PP EEG BIRDI T, JE A A BT rSBH B4 iR
TGRS R RS K B8 T, AL RHE Z 7 A 10-1000 #5 DU Ay 1. 7
A2 T BE DNA I BEATLRE S, 1 RS EAT vSBH P41 0 A o A BH rh il £ SR A S EAL 77 325 7
VFS T 20 e A B A a7 B A N AT A 1 e 28 R B A AT DL EAT — A “ RIS RIH
W2 i) % R e

[0251] 95 2 B /)N 4l B T RIRS 1) DNA A &, 8 L AE v SBH A S HE A1 B A AT 1 B0 54
ARG R S DAL (BR SR BUZIRBE AL ) JRGEFE S = TG, 7 A48
s SEvE CERBEAL ) RGP AR i (K R 250bp R A B IXANEHR S A0 R 7 il ) &
BRI LA 2

[0252]  VHALIIHEZ KRG K om S HESIIE R I EAMA RIS o 42U R 72 AL S5 4h 3%
RIS ERESN RN 1) TE s NIRRT )Z 52) FDNRRI b U Shi0 +3) AR
AHMEZ T RIEGY) CHIERIRRE TR T RIBEERED ) » F S ds i B IR EHE 1
T R RS 2R 0 o

[0253]  FTE M EBREF L RSP BT 090%) , ERIBH LE T TR BE A4 SRR ST 4% b =5 1 [
IR T B RRE S A A ERE I LE = AR5 T | BANERRAL S (FE SRR SRR ) /1
TIOR8 B, T8k R A CCD B ME R B T ok e — 28, B IH ALK DNA £
m N TS TE O BE N R 10, B T4 S BB 3 2 SRR AT, 3143 th B8 = — 3B 4L i
rSBH S NAT i o MBEFZR R 22 5% 22 R A i, 18 I I FAGRH B INEv4% » dsDNA 72 4 ssDNA. IX B,
TER SRR ET Vv A FH B IR AL SRl , DAPRIESE e B — 4B SO I 9231 rSBH FEA1), 55—
SBERIRR 2 BR

[0254] {EIEEHIAHIFAR (Andreadis Fl Chrisey,Nucl. Acids Res. 28:E5(2000) ;Abath
4, Biotechniques33:1210(2002) ;Adessi 25, Nucl. Acids Res. 28:E87 (2000) , UL #& {A 44
ANERIAER 27 ) RTINS AL S 8 T A W R A IS 5 2 TR . SR BE
AR AR ] 82 e A 18 TR A #% DUE 91 . o8 T B T 3R, 75 2248 N IR R0
FIEREL o IXBEPREF SL LR SF FE A NG5 1), RERPERE AR B IL A FRHEAR I E T o ERLUt,
Tl ARET il S DNA, (8] BEHRET 5 B 1 () B% & 18 16 B J2 2R, W 7542, 5 1Y) HRET A2 e
SEN TIMTIAAIY . P SRR WNE BRAHF RS 5 19 e 40, feide e 4. — BAE S SRS
TERE, 47 DNA ()3 & R ik s AT @ A 5 [ T4 38 . bRy ZF R (RIS R4
Bl G2 IV NTPs %6 ) TEREZI NI 7+ BT JRAL P 1S . BLAR 10-1000 45 DI e 24, (1
s AT B 50 A8 DIRIR] o A] AN [FIRCRY 8 2548, 10 FE A2 0 340 347

[0255] 2, AE A EES R rSBH [ 41 JE 177 22 DNA VAL JRUGRHE S i &5 1 740 o I AR
A, LI rSBH B4 . AR BHERAE T 5 H 4L 70 B R 32 20 B S il AR &
[0256] 15. JPFIk

[0257]  JFAIRAIH T IXEHIR K Z T IRITH), FFLAEH 2004 4F 2 H 26 [ 11:26: 18AM
H1 Windows2000 #/E R G IBM PC G [ SCAFARZE“ CAL-2CTP PCT. txt”— 8. 00KB (8. 192
T ) KOGHRARAZ. &8 “CAL-1CIP PCT. txt” PR LA AR SANE N S5, KR
PEAT PR “ CAL-2CTP PCT. txt (it BN B ( “CRE”) M3 fralA ( “#5 00 1798
DL27FI“$E U1 37) o AW FRAE N B 43 0 B 3TCRF § 1. 821 (¢) 1 (e) $&ACIFHIZR ]
CRF Fif% DU 1.2 1 3 N A2 AH AN
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[0258]  Sijifafs]

[0259] 1. X N4 e 2 R AL AT I 7

[0260] % —ANIE OB S0 = BRPR 1) RS Al B 2k R AL AT U0 e o e T ORISR AE HL
JEA) CL BRI B B AR o 76— A — RN T 0 AN R RN AT 0 7 o 12300 5 Ui B2 W 1
RGN AEERAE, LLRE 5 R G5 A B vh T DG BRSO T R a6 R i 7
Il e& i — R K

[0261] = F R4 TR I 58— B9 R 7 SO LIS R B 2 3R A 2 R o R4 f 4t R 25
DNA, FHASURAFEI T % (2 W, Sambrook %5, (43 FFilE @ SEEE T, IR =
el LM (1989) B Ausubel %5, CHrém s> 1B %2545 FE), John Wiley&Sons, 2144,
AN (1989) , —F LIBARIAANARSNE N S5 ) o 77 F AT EE, B R Z 2 DNA R i = .
ARSIt ) A e SRR SRS R BT AR . B DUECA 10-100 RISERI A T
I3 Mo AT E I BN EESK 2 < 1) DNA AN DNA ALFERG ;2) BES AR S 29tk 13) AN FE R4 1%
SEIARTR, HA R 43 5 DNA 54) DNA F BEK FEAE 500 42 50, 000 A ZE 2 8] 71 5) FE5 L
TCBE DNA ¥ R4, W L (9t 1. 0 BT / 2 TF, | BTl 268 ) o

[0262]  10-100 [FEIA$5 DA ARIEEEAN SRR G E S, IR VFRES) 43R 2% . H 10-100
P2 ULERA LS I T8 F B, DR IR R 1 R v T B2 A 2 98 B . rSBH B2 i BB 2 4
1-10 Jz 7, HAp K 0 F TR S 6 %5 8 R 2 B E SR 2 174, S T il
ETR

[0263]  DNA AZAE 82, JEH A2 LIRS & B AR A o F 25T 25 I B, 0 PCL #4
K 8 H LR R3S (Sambrook 2%, 1989, Fid ;Ausubel 25,1989, Fid ) . (KB4 o %
FRYaFIR 2R (FHAZIRBENHIFIR G4, W EDTA AT EGTA) , 75 PC1 $REUE — R PEH 2L
[RIRE ST AR — 20 DNA 23 B 73 BURSRE (AT T 37 57) fjfb T IXAMES:, /= AL 4l
[¥) DNAo  BHEE ANTE B2 DNA YAk, R R 24t AR B TR) (R BY U0 0 7= A2 T B i K BEYE I 1 7 B o
T I 24k DNA (BRI J5 820 S5 $ . SR DE FOR/NHERH ) 58 ey £ bk KBy B R
[R5 4N (UV) JeiRp ik 1E4T 40 BEAS I T DNA 72 &

[0264]  DNA IZ0ANE 2% JFER AT AL, BIFAE SBH AHZAME Tris Sl . 1K@ K/NHE
BELJZ B B B2 T 58 il o

[0265]  J5i4fi DNA #¥: 44 ¥ [ £E 500bp 2 50, 000bp. fIX T~ 500bp )7 BARMEAE 43 B A ZiAL
S, B sgmfes) i fE. KT 50, 000bp ()5 BURMER A, I Hoal IAS e Wi R 4E

[0266] DL 1 %% / T HTC R AR BERE S 20 1 B0, JRUGS DNA S R BB~ 1
e 1 R, LT IR 2= 1% 8D

[0267] X T A% Sl 4 R UL, 794k DNA 7= 26 TP 344K B2 24 250bp 16 B i H BUH
Al TR G PSR EFES) o BRI AR i o AT RR X 2853 7, AP T oK HER— A4
T XA IE L CCD AHALI BAME 2 M a1, HARKRILE LI FES) N [ — A 5 s R
flo XFFEHR HARRZE (SAN) BN AT —FrEGIK SR R A i 5 8] B HES
TEALA W5 B2 N I e PR AT OB, T ad B R A0 A B BRI Sy () 2 i 1o 3 I SAM
A2 TT VR IR B A AR I 5], H 2 A8 R U B 58 H I KT/ N AR A AN B A2 A2 SR AR 91 BRI o
1, FHART SR 21 ) 5 S0 » e ot 2 0 A5 14 58 o 1 P 42 B B A3 T

[0268]  IhAb, T B RALY HG AL, oA CPTIE 1. I S IRk e T iz ki
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RAEFL AR DI B T B AE R o B 240 741 b F DNA 285 BRI NTPs & pii— 458, BX
IR AMA, FEAIDRFES) 3R B B o B RE , ERLE AR il R e e . P ad ik
MY G A~ 10 D UL BBk, w] HARE G SRS oK 7 A2 100-1000 A~45 L,

[0269]  FH & FHERER FIAE B AR BE DA it B8 1 B SR i 3 - 10FAT vSBH i 240
J¥o B EE AR e RS T TR A7 AT R A1) B o FH AR R 1
G vt oy B s e A R I SE R A0 7 B R 45 R

[0270] 2. AAJRIEL AT B R B 22 B 7R AR LK TR 4 s 7 A st A il 25 A

[0271] 2.1 &R0

[0272]  MAJELGET: i oh o0 B H A ()08 S 1A T S LR A i b o0 B B SR 4 B, A8 S5 R
A HARIIE R . FRdE AR AL 2 g J AR 2 S B0 SRR, B 3 s 0 o B R R EIOE
FHJE T R A B 4 i, SRS PR R A . — At D30 73 93 J 4k b N 40 i 22 2 /N A B i
2, 1 bR A - SRR LA B E 4 RIS B R i B A A BRI T R S
(53185 o DRIE TS PR BELA O T R B ) i A T B R 2 0 s FF 44 AU ek 22 A
N, SR T R ER M B o AR s R, AR T S A 40 PR 22443 353 15 DNA.
[0273]  ph4b, FTLLH S A AT SRR D R e S 1 CH T s 0 R as A ) sas A 5|
WA (H TSR ) e GERAY . FAE AT 8%, i R, JF AT IR 4G
DNA 173 & o ¥4 5 |9 Hd BEIR &0 R I N GG A, 18 0k w] b i RS I 3R 5 B 7 4 o
[0274] 2.2 BLPRIZH 2 B4 7

[0275] &7 VAR MR 1 2 BT IR, 1208 0 2 (R IR 1) AR AR o 1B I [
ARSI 22 Ak R X3, T AR 3 A [R]99 D AR FRTA [R] R PR B3 mT i e K B RO AS [R] Jr A . 1
R 3 #k (Radnedge 2%, App. Env. Micro. 67:3759-3762 (2001) ;Wilson 2%, Molecular and
Cellular Probesl16:119-127(2002) ;Radnedge 2§, Microbiology148:1687-1698(2002) ;
Radnedge 2%, Appl. Eizv. Micro. ERIH (2003) , LREARIY NASAE 25 ) hfiiak 7 7]
TR A Fh A=) BP0 AR I 52 o B T R ERNG R R DR AR SR 1Y) DNA X3k, 17T 1497
JRAR ISR P AR X S X B, ARG 510, K A IR BEAE 5 DNA =438 . K okia
FF V1 R R 52 HIS /R Ak QB VR B AE M o 1o 2 1 R Rt i 5 N VR &5 DA s A 1) 2R,
BT . FLAREIR (09 A 33 P 75 7 T g JE A R T — A, IR EE > 10° 4l / =Tl B
(A2 76 LB RE R B 2 A I SR Ak o K 28 A 101 31 10° 4 / =T i A, LR s 4G
HIVERA S . HH QiaAmp 414057 & 250 (Qiagen A7), Valencia, CA) 8% NucleoSpin Multi—8
MG & Macherey-Nagel 23], Ditren, f8 [ ) $RHUFERZ] DNA o T8 1A Ak o) £
A o I FH i B B A ORI o SR A R, BB R 10 SO A R A A\ 2
190 Tt N M, BT SEAR AT IR A o AR PR R4 DNA, 25 ] T2 W R ZE Rl i 3
[0276] 3. MIEAEW e MR IR AT R RH B2 HIS /R R FCIRAE it P il 26 100 A2 T #E 1) 0
JE

[0277]  JEFEARE, DL B W] REI AR SRPuhE X BRI 2 IR ) 58 fl gt A& TR TP Rl {E 25 11
WARTF A o XL, JUHR B MR DT R DU SR, — R IR A BAR e S A RE , (H R AL T
BRI 2 S R o R 50 514 G HE DNA, DAER AT 25 993 JEL A4 A D% 1 ke R e M DX 3k
BN — S T SBH 238 T LAR 245 1904 LU EE R 20 938 .

[0278] {5 EA — ARl YIEIbsd, H T ARG RS DNARED T a8y . L
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M, bRl R T AR / HEOEE R, BA—A DIT "I UI#] —hi s, 53 5 149 P9 e sl
LR TR BRI PEAT Ao B SRR G S B IE , IR AL R DNA FE OBk, 13—
IS KANHERH AL =4, K BRATAT A T7 B S WL, R e e B T RS .

[0279] 4. MBEAE AL I P

[0280]  HH&5 A BRI IFSCA FISH (1) rSBH A A AE A R 5 25 R4l . A rSBH, #E2 +—A
I 5] 5 R AAAN [ A7 JS R0 2 0 AR 0y, DA e BE DR R 5 ) ) DNA ARvfEALfi AL T
I3 M, LS H AEBE V& 4 A I S5 R PP KO FR I 22 5, IR R A0 = AR R AP SR TR 2 1 B 5 7
B, KR R R S R S RE T 16S rDNA TR SCE . DX SR 2R K FISH #R 4 i
B r) SNPADR Sl 58 284 P 40 A8 A P ke 2 ol 0 A 185 X, JR4R 5t SBH e I SE ERTRP AT 16S
rDNA Fp 22 R A3 AT R R AH DG ME o AR 25 M AN () RO S S B A5 FEARE ot I B I )
E FEIRE SR, AR pH IR VB iR AR IES (B Fe™/Fe™ t) FIVEARIIA ML
I I = (= a7

[0281] 5. BelJE 1 A AR HL IR

[0282]  F] 90% TEZ [ 250bp (P AL ) v BB R AT i 7= AR A R o P b v B i it
S A BT E S 10, 000 AN B XANEEE T R S HER AR R . ST
T AR A ER AMbp 23 HLRERI 4 b s D4R 3 10, 000 A ERAE . Ak, fEA B kAT
R 1 FH 2 TE AR T o 5 5% B 4= 358 AMbp 23 L R 974, BRAE 2 3k V1IN I vERf B 5 %2
TR BECE TE % . S L7 90 A SRR FH I 55 U D2 0. 8 &0/ v B W1 A A0 4
FRA R SO R A T OO HE SR B AR VAL » 7R LU A B 3k s i BOP N B
S, X BN T 4 TR o

[0283] 6. fFHA Q- fMFEVIFSAG

[0284] ¥ 2 $ Tt 0.8.160 F1 400 7 BEIR 45 A #ER M2 Q- & (Qdot 7~ H], Hayward,
CA) YIRRTEAE R B 553 /i (Xenopore 24 ], Hawthorne, NJ) R (fEFmI A 0 ), 2
IyEp. I B RBRIE . FELL 10 SO B T K, TR UARR T X RBR . IZPEAER 4 K.
B A BRI, B TR A b B BB R SRS . KD R
A 5 3 K 10 %, LB 55 3 B P 2R s e B E AR R

[0285] | Zeiss Axiovert200 4%, it Plan Fluarl00x B iMn%s (1. 45na) 3 1f M
PG . FARHEE S Cy3 JEJ6 4N Q s B8 1) 655nm K. 5 B Cy3 R EE A Y
FESHOEE 5 T 655nm Q SHIRSTEE ) ES. B Roper Scientific CoolSNAP™ AHHL
(Roper Scientific /4], Tuscon, AZ) i3k G, BEOEHT [A]E 50 ZZfb. MIXLE 5 nT DL
BEE, BRI Q SR AW UL . B RE 4, F K S I B S 5 S LA
AL BR T AR Q AL B B E RIS T 9 62 A, A BT B R B G E AN R
N o IR SRR AE {5 B I e /N AR R Q L, IEE FYR K L BR AR T AR A T BURE 2 TR) S
MR T DR 2 o IR B B B, AN T R AR IS T Q A miT DA Se i
[ R AR IR, H TIRF RGP KT 5, & 2l BoL re A R0k, DOl T
AN I AL RS I o

[0286] 7. FER(ETHNFEFURIEZATR

[0287] Wil iXLEsEIG LIER < 1) SR n] DURAVE W MRENE B B, B RIFH4 T
BCRE P I 52) MRS TR LUHAES 1 (Bl 3RaREr ), DK HE DNA R 3I5R 1 .
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[0288]  A. BEECALIE FT

[0289] W] LA FHAESE S S | ekt AR EN 1 4 A 5 -NH,- B B Z TR (P 0E D,
LL7 DAAFERE (1.5.10.25.50.75.90 JZBEIR / $0TF ) fAE 1, 4- WAL B al e shin 4
M b, FWREESZ 6 R, KK Tgt2-Tgtl-re FHX TR & A Tet2 JFHI M Tgtl
FAMNT IV 8B4 CTF RIS & RAPAT Tt BAMNE) ) o % Tgt2-Tgtl-re HIVER] LAgk
Tet] FHEA IR, B 2- BREFIER S BH3E R R4 Tet] Fi3RE Tgt2 FFAAHLL, 7T LA

B IRBCE
[0200] 3K | SERX IR A VERE BT | Y sldr SRER T
[0291]
AL il SEQ 1D NO:
Tetd NH-C6-C18-C18-CCGATCTTAGCAACGCATACAAACGTCAGT-3’ 1
(30mer)
Tet2 NH-C6-C18-C18-TTCCACACGTCCAGGAACGTGCTTCAATOA-S 2
(30mer)
Tetd NH-C6-C18-C18-GTCAACTGTACCTATTCAGTCACTACTCAT-3 3
(30mer)
Tegrd NH-C6-C18-C18-CAGCAGTACGATTCATACTTGCATAT-3 4
(26mer)
Tet2-Tegtl-re | TTCGACACGTCCAGGAACGTGCTTCAATGAACTGACGTTTGTA 5
TGCGTTG-3"

[0292] B. SEE 1

[0203]  fE— B, B FRATAAT /368 L /DN RV 50 2R Tris,
0.025 BT / BT T4 B/ (Epicentre, Madison, WI) 1 0. 1 255 / 2T BSAL10 22 EE /K
MgCl, 1 ZEBEIR ATP. pHT7. 8 FIAN A it I FE e ( W3R 2) , BREFFEE M 0. 005 & 0.5 J7 B8
IR/ B Tte VS, F 3x SSPE 1E 45°C R BRI EIE 30 208D, 2R )5 F EZ81M/K Pk 3 IR, 5
DT SRJGAE Axon GenePix4000A b FIH5IX S BT A, PMT ¥ B AE 600 =K.

[0294] K2
[0295]
e 1 FM SUM1 1 SWM2 1
Tet1-5 54 5 -NNNTCTATG 5 NNNTGTAAG 5 —NNNTGTATC
(SEQ ID NO: 6) (SEQ ID NO: 7) (SEQ 1D KO: 6)
Tgt1-3 %%} 5 ~CGTTGNN-* 5 ~COTTONN-% 5 ~CGATGNN %
(SEQ 1D NO: 8) (SEQ 1D NO: 8) (SEQ 1D NO: 9)
Tgt2-H —H%) 5 <NNNCACGTT 5" - NNNCACGAT 5" NANCACGTT
(SEQ ID NO: 10) (SEQ ID NO: 11) (SEQ ID NO: 10)

[0296]
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CN 103396933 A 35/35 BT
Tet2 3 #HE 5 CCTGONN 5" CCTGONN # 5" CCAGGNN
(SEQ ID NO: 12) (SEQ ID NO: 12) (SEQ ID NO: 13)
Tet3-5" 455k 5" ~NNNGACTGA 5’ ~NNNGACTCA 5" ~NNNGACTGA
(SEQ ID NO: 14) (SEQ ID NO: 15) (SEQ ID NO; 14)
Tgt3-3" &%k 5 ~ATAGGNN-* 5 ~ATAGGNN-* 5 —ATCGONN-*
(SEQ ID NO: 16) (SEQ 1D NO: 16) (SEQ ID NO: 17)
Tetd-5 ek 5 -NNNGTATGA 5 -NNNGTATCA 5" -NNNGTATGA
(SEQ ID No: 18) (SEQ 1D NO: 19) (SEQ ID NO: 18)
Tetd-3" e 5 —ATCGTNN-* 5 ~ATCOTNN-% 5 —ATGGTNN-%
(SEQ 1D NO: 20) (SEQ 1D NO: 20) (SEQ ID No: 21)
[0297] V& ok Ui BHARICHT Tamra, T X Zeml I8 v I S m 45 IE O A7 & .

[0298] C. SEEG 2

[0209]  HH 4 /> NH,— &1 H) 26-32mers sFEEHE T, FIVEMRAE 20 1801 50 Z=ZBE/R Tris [ 1
FZ PE IR KR Tgt2-Tgtl-re (1) F10. 1 2275 / Z=FF BSAL10 2288 /R MgCL,, pH7. 8, 25 i T 44
AT 2 /P BT 45°CHH 6x SSPE BEVR 30 438h. SRJGTE 0.5 FRAL /20 B
T4 ELRATAE N, SEAREE (Tet2-5" #REFH Tgt2-3 #R4F, K 2) fEZM NIFE L /b
NS5 40 E TR SR S A

[0300] D. 5%
[0301] 1. JEFE ST VR SRR (R RN 5° BREFFN 3° FRET IR
[0302] P 12 S RIEEAG TS SRR AR IO o 2 SFEREIR A R 75

FEEEIR / BETE s 20 BETE OIS R R B RE (ERET -5 FIERER -37) £ 1 SEEIRIY, 3RS
s T o IX SR ME U SR M5 5 S LR BRI 5 5, SRR T L R A
PR o AVUFECE R R R AR 2 B O PR 2 (R DR 2002 4-20 i (3K 3) .

[0303] 3% 3 JERAE T 194 UL BRI LA e [X )

[0304]
b 5 — FREF Y FM/SMM 3"~ ¥REF 1) FM/SMM
Tgtl 14 20
Tgt2 7 12
Tgt3 9 16
Tgtd 4 4
[0305] 2. MFEEZTERR A DIHES Y CuldliARERE ) , DIA % HE #E DNA
[0306] SAEE B A BRI R 1 (Tgtl) HE Tgt2-Tgtl-rc B4 SRER &, 7€ H

3 -, Tgt2-Tgtl-rc B&H—A Tgtl W [0 EANTH), £ 5 — ], A& —A> Tgt2 B W]
HAMNTH . (R4S / i3k Tgt2-Tgtl-re o, EHAREN (Tgt2-5" #REFA Tgt2-3" #4H ) A%
ACIERER Tet2 SRR b, AT B Tetl A o Bl 13 8o T g3 Bﬁui‘l%% 5. RE
B AEIRRA AN, SUPERETT CLAES | (B 3RERED ) » DL DU SR 2948 / B AR e 1
T RESR DNA, F T FE 1) 5
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CN 103396933 A F 3 *x

1/10 5T

[0001]

<110>

<120

<130>

<140>
<141>

<150>
151>

<160>
170>
<210>
211>
212>
213>

<220>
<2237

<400>

FPolk
S TA T DR AR e A7 1 B 2
B R AR ATHEAT HOBEALIE 71 DNA 2347
CAL-2CIP/PCT

PCT/US2004 /006022
2004-02-26

US 60/450, 566
2003-02-26

25
Patentln version 31
1

30
DNA

NLF4)

ElkZ gl

1

cecgatettag caacgeatac aaacgteagt

210>
211>
212>
213>

<2207
(223>

<400>

30
DNA

ANLF5
Cik gl

2

ttcgacacgt ccaggaacgt gettcaatga

[0002]

38

30

30
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2/10 71

210>
211>
212>
213>

220>
223>

<4002

3
30

DNA
N5

515

3

gtcaactgta cetattcagt cactacteat

<2102
<11y
212>
213>

<2207
223>

<400>

4
26
DNA

Bt gl

4

cagecagtacg atteatactt geatat

210>
211>
212>
213>

220>
223>

<400>

ttegacacgt ccaggaacgl gelticaatga actgacgtit gtatgegtte

210>
211>
212>
213>

[0003]

5
50

DNA
NP4
Eik/ b2l

b

DNA
AR5

39

30

26
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3/10 1T

220>
223>

220>
221>
222>
<223>

<400>

Bkl

misc_feature
(.. 3
n=g.a. tilc, SR

6

nnntgtatg

<2102
211>
212>
213>

<220>
223>

220>
221>
222>
223>

<400>

7

9

DNA
NLFH

519551

misc_feature
(1)..3)
n =g as t e, BIEARIE

7

nnntgtaag

210>
211>
212>
213>

220>
223>

220>
221>
222>

[0004]

8
7

DNA
ANTLF5

e gl

misc_feature

6)..(7)

40
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<2935 n= g, a. t ¢, BLEEHIRLEL

<400> 8
cgttgnn 7

210> 9
211y 7

212> DNA
213> ATFF

<220>
223> Sl9FH|

<2207

221> misc feature

222> (6)..(7)

$223> n = g, a. tBLc, BLIEAEE

400> 9
cgatgnn 7

<210y 10
Q1> 9

<212> DNA
213> ANTLP5

220>
223> Bl

<2207

221> misc feature

222> (.. )

223> n =g, a. Ltk e, EBMME

<400> 10
nnncacgtt g

210> 11

[0005]
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5/10 7T

211>
212>
213>

220>
223>

220>
221>
222>
223>

<400>

9
DNA

NI

51475

misc feature
(.. 3)
n =g, a. t&c, BGEHMEE

11

nnnecacgat

210>
211>
212>
213>

220>
223>

<220>
221>
222>
223>

<400>

12
7

DNA
ANLFH

EiE 2l

misc feature
(6).. (1)
n =g, a. tic, AL

12

cetgghn

<2102
211>
212>
213>

220>
223>

[0006]

13
7
DNA

NILF%)

S5

42
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6/10 1T

220>
221>
222>
223>

<400>

ceaggnn

210>
211>
212>
213>

220>
<2235

<220>
221>
222>
223>

<400>

misc_feature
6).. (D
n =g, as tBc, BOEHRE

13

14
9

DNA
N5

EikZlEgdl

misc Teature
(.. )
n =g, a. tBc, SUEMBE

14

nnngactga

<2102
211>
212>
213>

<220>
223>

220>
221>
222>
223>

<400>

[0007]

15
9

DNA
NP3

51975

misec feature
(D.. 3
n =g, a. tie, BB

15

43
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nnngactca 9

210> 16

Q2L 7

<212> DNA
213> ANTFHY

<220
223> SHIFH

<2202

221> misc feature

222> (6)..(D)

223> n = g, a. tikc, SIEHIEL

460> 16
ataggnn 7

210> 17

el1> 7

<212> DNA
Q13> AP

<2207
223> BT

220>

221> misc_feature

222> (6)..(7)

223> n = g a. tic, SiIEHIAEL

<400> 17
ateggnn 7

210> 18

<11> 9

212> DNA
Q13> ANLPF)

[0008]
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8/10 7T

220>
223>

220>
221>
222>
<223>

<400>

Bkl

misc_feature
(.. 3
n=g.a. tilc, SR

18

nnngtatga

<2102
211>
212>
213>

<220>
223>

220>
221>
222>
223>

<400>

19
9

DNA
AL

519551

misc_feature
(1)..3)
n =g as t e, BIEARIE

19

nnngtatca

210>
211>
212>
213>

220>
223>
220>

221>
222>

[0009]

20
7

DNA
ANTLF5

e gl

misc_feature

6)..(7)
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9/10 7T

223>

<400>

n =g, a, tile, BCERIE

20

atcgtnn

210>
211>
212>
213>

<220>
223>

<2207
221>
222>
223>

<400>

21
7

DNA
NIFF)

eyl

misc fTeature
6)..(7)
n =g, a. tiec, BGEMARE

21

atggtnn

210>
211>
212>
213>

<220>
223>

<4002

22
30
DNA
AN T3]

Gyl

22

gooottacac aatatcatet actgeactga

2102
211>
212>
213>

<2207

[0010]

23
37

DNA
ALFF5)

46
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F

¢l

&=

10/10 5T

223> BT

220>
221> misc_feature
222> (31)..(37)

923> n = g, a. t B ¢, ELH AR

<400> 23

cececaatgtg ttatagtaga tgacgtgact nnnnnnn

210> 24

211> 30

212> DNA
213> ATLFPHY

<220>
223> BlHIEY]

400> 24

tcagtaatag ccttagaccg attteagaac

210> 25
Q11> 37
<212> DNA
213> ANTJPH

220>
223> Bl

<2207
221> misc feature
222> (.. (D)

<223> n = g. a. t e, SEBRAE

400> 25

nnnnnnhagt cattiategga atctggetaa agtelityg

47

37

30

37
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A F
I — > by
T 3
B
B_—F £
€b ?L —F-'.
f
K1
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E:! EEII:

Ad-F 5'OH-GGGGTTACACAATATCATCTACTGCACTGA-3’0H (SEQ ID NO: 22)
Ad-f 3’dd-CCCCAATGTGTTATAGTAGATGACGTGACTNNNNNNN-5'OH (8BQ ID NO: 23)

2/8 I

Ad-b 5'P-TCAGTAATAGCCTTAGACCGATITCAGAAC-3'dd (SEQ ID.N0= 24)
Ad-B 3’ dd-NNNNNNNAGTCATTATCGGAATCTGACTAAAGTCTITG-5'F (SBQ ID NG: 25)

< F0A £HDNA I

E——— [0 ———> [

dd 4—"‘—-‘—ﬂOH ddlMBIP

sk Sk 5" 48613

FENBIE LA GE B HHE

== 7"

HO[ T —— |n 9 ——— |m
OHF——> PE——

FA }

OH[F ——— JOHHO[ ] ————» | FF

dd [ <——— T JonHd +——2ho

HO[ | ————» | FROHIF ———oH
nal*t——dlna ¢ [ — f lon

B4 B3

dE——— ™ PE—

m +————4a], d| +—— Bjp

Plb—— Jdd i ——» |0

dd [*——— Blppd =——1l,

K 2
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CN 103396933 A

c

A b’ FB blF i

b B f f
fl11F

f
b
B
K 3
A . B - C
¥ WF*’" ol
Bl |b Byb . Bl ib
i AN
A
i
v :
biiB B bliB B
» 74 by
7
K 4
BAYNT SR ZIEONAY HEE
TATATABBBBBRBBBRBEBEBERBBBBERBBEBRBBRBEBEEE HI{X
DDDDDDDDDATATATBBB ....PPPPPEPPPPPPPPPPP 3|4 2

PPPPPPPPPPPPPPPPP...ccviiines
ATATATBBBBEBBBBBEBBBBBBBBEBBBBBBBBBEBBBBEB

248 1
K 5
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CN 103396933 A W BB B M 4/8 5

-~
gy g-ccm#ﬁ
(s 1000 x 1000
a)CCD & &
b) BE#1DNARE S
(~3EAXIEK)
o) IREHE 1

¢

d) fRETEE 2
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CN 103396933 A W BB B M 5/8 7T

WHER

{3
2
e e

P ]
e
ot
4{,,_

2y

i

R
5 g

e d
'ro:ﬁ.‘."is :
peSTTe B
=

A gy el
Y e et

¢

A
s
(~1084F)

=B
(~100443%)

5:% .
SR
2N

Kl 7

PR 10-mer #REt
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CCDits

b)
B2 VB s,
wits g O (RN
Biit-18 B2 Bifkit-3
Kl 10
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4

A B M

3

CN 103396933 A

Rl i
ESuE — By
WXL H
s B
M-,. L - . e
ERBTHE f M
v IR
s ol Gl
BN

LM

HHhs 4 ol 4
1 Emhed s

¥¥H000

U (Y e
e JETTE Rl el

m_ﬁnuu% g4 0
PR 1

K11
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i AP

M El

8/8 I

:
1000] é 5
0

A ERETEE K FE B % N
/w

/

NRBRARE
(RBER/TEH)

(RBR/MA)

C: HREHEERE RN

D:fRFHEBRE ARG

0.1 EBR
4 { =~ —-09 [ 53 e o
- :'..‘:8:%5&&;?13 m » L ::.."'..8 &%? ;—-—-r’"
T Moo £ B 1] ——tEEs
/ N
1R BRI T ABEARE
(R BER/ 87 (R BER/BSH)
K 12

ERSTREERNE RS AT RERNERESHILR

4200
1000
800 +

—— ESARTO2EE
—— SEATCMRERE

e

600
400 Cr

200
0 3 AN 'k

o 1 5 10
FTRH8 (Tet2) IRE LR /R/WFH

25 5 75 90

Kl 13
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