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Lo — i 320 B iy o H Sl g 2 FEEAHE

PR & 7E 2 A LR A

JERIN R AR KT, A7 T 2 DA RN T ) R, RN R B HE A A AR

T AR B PR A 70 AT B P 55— SRl H BB A 25 — i A 5 DL %

HL B B HRROR 5 A7 T A0 P T8 3 P 58 — o R 55—, PR T A T e o v 42,

Frp BT IR AT A T T RE A K I BRI

2. GIRCRESR | Tk ()26 8, Horp Brid 38 b 48 IR A AU RE s e A Rk B
FERIM B

3. WA SR 1 BTl (1) 2 6, A Pt S P AR KT R F ) 4 R AR XS R 1) B A L 4 AN
B A VR VR AR VBRI AT AR IR R A B

A WORRIELSR 1 Frad il 2, JHLrp 5 — B W B At Al 1 1 25— =, 38— Jll
PRI A7, A0 168 3 P A X

5. UIBURIEESR 1 ATk ()25 &, 2 rp o — N AR R 27— JR) e 3% o F s A J e 8 7
THAEER S0 L,

6. WIRAIE SR | BTk (2, I A 58— Jaau e AR R 28 gkl e Az A (%) A Sl ek A A
PELAIETE .

7. WIRURIEESK 1 Bl (s, U rb B — JE ) Fh AR i gt Al T, B8 B FE AR A T
RIEE R —M E

8. WIRIAESR 1 Prid i &, Horp BT ad v g 35 r ARG B0 455 2 00 H I , 12 72 00 A A
PRI IE = A e AR R B R HL UK O LUR T T A S 4 B A AL

9. WIAUAIE SR 1 Pk P38, AL RE 0 & T R, A0 o 3 dek g Hh AR T Jea] ()
Ko

10, WIBCREE SR 9 Arid g3, A Bkl & T A afEm kR,

11 WM SR 1 TR, 4 2 MR E

12, WIAAIEESR 1 BTiR G2 E, ISEHE AL T3 A B Ao R OR S

j=

13, QIBCAE SR 1 i ()2 B, F0 A Pk P AR T H AT A Tnm 21 5 1 m (1556 F 2L 1) 56
.

V4. QBRI SR 1 ik )2 &, Joh P P AR T8 TE HAT AN Tnm 21 5 0 m (1958 [ EFE IR
.

15, AIBCMIER 1 TR i) &, Jh P P AR I8 TS HAT A 1 wm 31 10em (1S EFE K
.

16, — R H TR 3 B 773, % S T IR IR

3 M BEAC AR E S

MAMTRESGBER

e /) ike SEBEL ) Tl IR N STE R thmb iy - 212

Y5 M R% LTIt A4 S F PR R AR 6T IR0 2 1% {U‘J %*&XTZ ) ) AR 5 %
SN AR B A 7 T {JMZIKL_JEE’JJK}#EI’J%/\/\%EEE’J% SER &

L B I A 3 T S A K T ORI

17, GBCHIELSK 16 FTad () 7732 36 b i (A T8 i In i 25 0 SR 5 A VA4 TR

2
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PR T

18. WIACAMIEESR 16 ik ik 753, HoAp g 7 T A i D 3R s A ) 2.

19. WIBCMIEESR 16 Frik k1753, HAp g 7 Mri e AL ik D 3RS A AL A B

20. UBCRIEESR 16 Prak i 75 3%, Horb prad o3 M ) B 4% IR SR B AL TR B IR AN 2
JRIEPERI RS o

21, AAURIE SR 20 POk i) 757, Horp iR A 28 S FG BB 4y 1o

22. QAR EL K 16 Frik (7735, Jerh ik s s s 2R W, M E S M AH
B T 1) A D — R EE

23. GBUM EESK 22 PTik (977105, Hoh i o s A5 5 (E A B G ) B 22 IR R R 2 1)
FIATRINARAL, 3 HAE AV ZE DR B FEIRET 53873 B 42 ) raAle 2 1) AR AR AR I 33— A
1o

24. WIRIRELSK 23 Prik )77, i B4E Al xR 5 22 TR R IR [R)

25. WIBCREER 24 TR i) 7735, e U5 5 B ZRAL R 45 S I TR FR R R BT AR AL, 18
B AT E 500 E BRSPS ERET Z TR

26. WIBUHEK 16 ik B 75 3%, B35 A A U5 5 B AR AL 5 LI () 8 5 23 B )
RNz

27. — B T BRI P AT, 205 A

il AR LR SR 73

o M ELE AR EIE T

VUL AL TE I A

A5 73 B0 AL AR B T 1 55— g 1] A0 A4S 1) 20— 3mAS A

Yo TR G AL T AT T AR SR HBRORT I 0 B A SN AR X TR R R AR T 1%
H A5 5 0 I T AR P R W A L A2 SR r RO A 65 87 T WV R T T ) B2 S A 4
AL B — RURORI 2 AR

L b I I AL T L R A K T8 B TR T

28. BUREESK 27 FTiR i) 7712, e A AL T I o ri 4 0 RO AR R T TE P
PRIk T

29. GIBURESK 27 Pk 97735, Foh e o Mei e O B D BRAUHE AF T s ) % .

30. AIAURESK 27 Pk 97735, Fo e 2 Srip e A 0 2D BRAUHE A AL AR 2

31, ARURESR 27 Frik 77 1%, Foh il es 70 M i D RS Ae B RS S IRET I
Ao

32. WIBUCMEK 31 T i) 75 7%, Horh v A5 5 AR A0 B TV L & SR B 2R S B )
AV E .

33, AR SR 27 Frik 7735, B4, A8 AV AR AL B i IR A5 5 LA A 2R
Gr/L IR

34. AR EER 27 Pk 75 7%, Seh ik = R S A FE S R SV H bR 7

35, AIRUREESR 34 Prik (K75 3%, e il 26 70 M i 0 SRS A8 H A7 \¥%Eﬁﬁﬁ?
H b 73 5 R BB AL 56— PRET S S PR 30— PRETHHE A LU R — 2 DN R =Jc 2 &6,
9 TREF B P U AL A
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36. WIAURIESR 35 Frid (5 ik, i ds A H RS S #E R — 2N Rl = u R &Y
IREVAR NS

37. JIBUMEESKR 36 Frik ¥y Jrid, Horb prid i B A5 B S WA R E =B a2 B
2 [ R B X Y R 20

38. WIBCMIELR 36 Prik it 7rik, Jerh il 2 Hr i 2 BRI B AL H AR > T 5 R H
T HFR 731 IV AR AL 5 RS 5 PR SR R A LUB R — 2 MR = e R A
Wy, o IR AT S PN AL 51 o

39. WIBURIESK 38 Pk (77 1%, B fs ATHERE S #2258 2N R = TR &Y
AL EAE B

40. IIBUHEESR 39 BTk K773, B4 A 2 DH A RS =T B EWE — £
MREE=C B WAL E S B LAE HARIK DNA ¥4,

AL AR SR 27 Frik 9773, Forb ik W R & W B FE UL IR H AR 7y 1, XU
IR H AR 7 1 HAT I P AT B I 2 A S 5 i

A2. WIBURIESR 41 Brid 17 i, Hoh il g o i 0 SR SRR S — ok w1t
2 AN REE7F I BIXUEEZ IR B bR 7)1

43. QURCRIEER 42 Pk ity 75, IS iR H b 7 RUEAG 5 PR ek 1 BR e
7355 VLSEELER — 34T > T OL S G R H AR 7> 1 HUSE — 45 G B A S — 2 5 iAo

Ad. WIBURIELSKR 43 Brid i )5 ik, A A A5 5 I B 5 50 — &5 A Al AL AN SR — &
B AL 1R R B B AR R I S 4

A5, WIBURIEESR 27 Bk 5 ik, Jerh i & 2 T 20 RS ARG HH — K
B LUAE S — IR0 L RAT C e 3 M i A2 2R S g R n e e A A oD — AN REE
HARE G, RIS R 28— 2R AT A B R R MR E R SRR A5 B k.

46. IR K 45 BT (1) 7532, Ferb il 2 73 e (v 0 BE B0 f6 AT EMR G 5 —
PRET i DULE 55 R ST 0 L BAT B A S R AR 2R A R A e A A D AR
EHARR AW, RIS RE 5 R A BT R A R 24 1 X

AT, JIBUAESR 46 BT 772, A6 AT iR SR ANC AR M E &
%Hﬂ%EAE’JEiﬂﬁuﬁUL?ﬁ DA 50— DR BT BTN 20 R K 58 R I, 2 PR A

TR R A 1 O T IR 10 2 S AR R B 1 R

A8. GIAURNEL SR AT Pridk 7735, 4% Sl A AL B AR B aiR e 70 7 i AZ & r 4
(VACREPSYE R REg i e e R X A WA | R VTS p I

49. WIBURIEESR 46 ik 17735, FoAh o — O B A 26 3T e s 0 TR R
RN EAR R AR ZE R R .

50. AIAUAEESK 49 Frik 7735, B, Sl A6 B R B S A B AE B RRZEA R
() 2 BT 7 3 K AE P AR BAR R LR AT B A B IR 22 1 2 £ R B A /D Y AR AT
FP 3, B E R 51 o
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AT RIABEREY S FIEE 2 HTH6Y EE RGN AT [0
EAVELE SRS IRED:

[0001]  ACHIEEK 2008 4F 9 H 3 HEEASHIFA'5 4y 61/093, 885 113 [ Il B H1 17 AR 45
35U.S. C. § 119 (e) MIMLEBURIARZ s Ham i N Al 5 A& Tt

AR
[0002] ARty K ADERS DI HRARME, AR LS, AR B L
B BRGNS & B YRS IR (R B8

AR

[0003]  FK M Coulter tHEUMIFI AL — L P+ FACK E 56 H Wallace H. Coulter fEH
F T4 BRI SRg v F B B AR $E o Coul ter VHEIAHR Ay v BE AR B, mT FH 0] 2 v
WP TS E AR RS (R ) Her  FVKI FE R T o XA,
AN A T RST IR P 290 70 T AEIX NI 28 < [AL it I fe 2 DC FL s &
SR B T H L JEER LU ORI 5 LR BT ) FL T 2T KT P A TR 1 R R
T8 R AR OC o S e 5 | N BN o, W) ] DR st A4 T 3 O T A
SRS VRN 3 AT 00 2 Ta) 1 P 3 23 1 22 S g /I 0 F) FEL A o R RS PR 9k /) 10 s P88 B ke T AE 23 BT
Y RE T AT TE TP R RIS R B DA T P A 5 ) AR

[0004]  HLRH kB 2 A (R 4 A A8 T, &R RAZs /)s B AZ) DA 38 o A5 FH 48 K 4% U AR BH ZE 4
REAS SCIRAK R Hr A I o SXFP e 0 S 30T AN K gL 5+ (i, DNA) (1) 8135
IR K o

[0005]  7EiE 29K FLA DNA B S 0 1, Y B AS AT Elﬁﬁﬁﬁﬁﬂﬁ’] DC H A ™= A [ HL UK ) 9K
Bl)o IXFPIRB) ) R 15 5 RO AN ] 2> B ORGP REA EXTIX AR LG

PR g FH T4 B A 1) e A A AS [R) T e R 2 1 LA

[0006] 4@ HH A [ra) FELAR LT H AR A i) F 7 A0 R 30 DA T JRUN A0 PR ) 499 K 3 4 )
1. 20l Liang and Chou 2008Liang, X ;Chou, S.Y., Nanogap Detector Inside
Nanofluidic Channel for Fast Real-Time Label-Free DNA Analysis. Nano Lett. 2008,
8, 1472-1476, N 7@ 1t 5| A & Ttk 43 )R FH b 87 T 40 oK T8 0 1) o 88 FY 28t P
W=t ik B B aF kIl T, R il & SR AT R LS.

XBAAE

[0007] 2 Y S ) B (3L 1 A )20 AR v« A Y P AR ) vl s 2 A4 T S 7 A A T
HLUAL, H I/ HAR FRIAR AL o AR ) 3 AN SRR PR A0 P N 10 A o7 i AR LA R i AR T T
(R AL 73 R E DK 53 M i v B o S 18] B A% ST AN K 20 3 BT 00 RO ZRARE , 451
BLFE HATTREE BN T 3L 1K DNA BE K 70 Hr .

[0008] S ELAAHI Ui, A S B f0 S5 it 51wl At P il R AR AT 30 (A B3 ) 20 B (4
4, DNA) (0 HL 7 o 3T P T ) e RN R 8 2 o T K P s e AT ] T i

5
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JEZRAT I DNA B H AR BRI EREE ) R RS o 2B BT SRADL T FH 1010 2 A 00 ) A oK 30 3 2
BHo A LHZIE 100 2 200 v m B E I T HOK BB . — D EE DR KR TE n]
KPR AT o T Bl H SRV LA 5 N BIAEAN B I b 2 00 R A B (1 8 i ) L T A
Tz AT, B AR ] H T W Iy A~ e Bl TR g 22

[0009] A5 53 BT 1) DNA W] LAFE 51N BB AR IS 2 — o 2000 AR m] e 3 W s FH T4
XA A% 2 TE) A L. DNA BT RAAs DA RS Ik 77 20O I v 9K 5 1) A K Je 3
RS DNA Jy BOfy it AR S E RS Bl I, & ] LAk NS 7 T A4 28 T Fy Sl FELAR X
[0010]  FEANAFALE DNA FIME T, i AT T A B 25 B 7~ B A 0 YA Rl el
Z TR B (B S L #2222 DNA BF N AL T8 38 I, 3 9 A Sl F Al 1) = fy A m] AR 4k,
K124 DNA BHA 5 & i - R A R 33 2 DNA BE AR T TE N, 3 94> S H
AR 2 T B A T ) F 3 R A )y, AR DNA R T2 (200 de Pablo, P J.
Moreno—Herrero, F ;Colchero, J. ;Gomez-Herrero, J. ;Herrero, P. ;Baro, A. M. ;0rdejon,
P. ;Soler, J.M. ;Artacho, E. Absence of dc—Conductivity in Phys. Rev. Lett. 2000, 85,
4992-4995, HA W A @ 5 HAE S T ) o Y EA A S DNA FIERER ¥ DNA (1358 3 2E A
TR TE RS, AR — A RIS B A 5 LA E DNA B EERT / sfR e 2 7] )
PR

[0011] 57 [, A BH B S J 451 A 6 — Al T 20 B A ) vl P R ) 266 . ik BT A
T o PR AEZE 7 oh AR AT 5 ARSI R RO, A7 T A T DA T B2 O AR a1
YRR s o P SR PR AR XS T B PR U AT T ) R I A 70 B A7 5 R 5 — ) F AR A
5 RN AR . HL B P AR AL U AR T RS e A e, T A A T e R
Fvo PR AT TE n] RS B AC AU RGN OK T 3 s UK T E .

[0012]  WAIALHE—DEEA T IHIRAE . JTidZE i Al ORGSR A AR e — it Rl
TEAT AT/ SCAAG B o T SN0 P BB T R FRL 0 A R AR 0T P B A R AR T AL AR B A b A 465
AN N W R A N LIS

[0013] 55— Bl FELAR PR, I AR AT P 5 — 00 b, 38 Il W AR P A7 0 AR A T R A R
) 1o 58— I R R R 5 N e R ) A SR R AT A T IR A T T ) S 0 b B
S TR PRI R B S R R R A ) PR P RS TR AR TR TE o S — [ LA AT RS U
PRIETE , 5 B AR AT A TR A R —

[0014] vk HL By A A ARG P A0 456 7 W L AW, 124 % L LA A A 2 mh 7 A 1 AR AR B
P37 1 LUK 0 UL T T Al T o i o S R A

[oo15] w4 fitillE T H (g, iR ) LLA T 5 e S e AR 0T Bl AT i s o 12k .
A2 AN AAEE. BEBORA A T2 b

[0016]  ATARVLAREE A HA A 1nm 3 5 0 m B3 BUE PR 5EE, A Inm 2 5w m {708 %
PERIVRRE, F1 /B 1 um B 10em 38 BIE R A

[0017] A< W % e 77 1D ) S Tt 491 ) o 38 e a tl m AR FH T A B BT 75 T o
[0018] {1 %5)— 77 1, A B P AEAE T — b FH TR 0 > i 7 3%, 1207 VAR A8 i
YA EAETUARETE o WU TE D0 LA, O ELASE 70 AP 40 DA A AR ) 55— i [ AL AR
TR Im AL o B0 TR 2 TR AT PR 0 P BB ORT I 00 - 2 ) F BB R 22 ) 1)
H RS A 5 T2 SR R X6 A i T U0 A T 3 P B2 AR PP A B ) B — FELARRT 38 e

6
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o FTIRULAETE Al S BEEA AR AR I TE BRI TS .

[o010]  WTUALMAIE IE M N i 5 A2 R R AR B IE = A K T o A T RS AL Y
DRRAI S AT I ZER /SRR

[0020]  WIALFE— e AN HEKIRFE. BTk STl WAV G, 1 W SR
MR ZBZIRAN / S IR PR VIR G Y AR SEEA AR B 1o Pk drie]
BWRESEA FUEEMREY, ZAEMEREDAAWE T em 20—

[0021]  JiTid e A 5 W] LE A3 G R 22 R LA 2 TR) AR I AR AL, OF BAEAE R &
YOI ELFE IR BT IR 78 70 s 2 SR RN 2 ) ) PR BRI 3 — 20 AR Ak o T Ad s i A 5 2L 2 TR
I TR) o LS A5 5 (R AR A PR S I 8] ] FE 7R IR AT (K47 AE U 5 0] T 2 B R &)
ERPIA R Z TR

[0022]  H3 A 5 IR AL IR LI ) n] F T BT DI S o 22 A gl F AR ) 1 4E
AV T WA E N W B Z T T

[0023] AT BT 10 HL i 7 T ) ST 149 78 3% AR A A v DA P A T AR AN 5 T
[0024]  fE5)—J5 i, — M T8 LR GV P SN 7R A4 - Hl S iR G
VIR e Al AAE D B A BAE R AEE o ] DL L A S8 o0 fe 4, JF HAE 2>
PANUIRE S bR T IR/ IR LS G RER TN S 7 2 VA= b1 o 2 U VA R R S iR G B R D MR S ER 54
X I ] LI B2 S AR S 2 18] R AU A 5 X B T AR R S AL R %
SN KSR i VAR R A B NG SR RS Lo e SR AV St S L S T R S
JE W] AR AT A RE ORI T SRR B IE

[0025]  WT UL MAIE IE SN FE 5 T ALAE ARRUACEIE =R Rk T o Sl DO A L s
ZERM ) SRR AL

[0026] PG —AERE A FHIAHFHE. a0 ) D BT ALY G S ERE
AL LA T IR AT X R T B S TR E 2 A R S AL B . AT DA AT EAL
AL S S L AEM RS WRIFE A Ik BV GV AT RS S A s XU
WEREWEbR T #% FrE DR A8 A8 H s 75 BA M T BR300
B SR — IR PR 2R — R A U R — 2 N R = o B a8, 38— e A —
PRA AR P Ao Prid s ST H e R — 2N RS =T R GWNAER . i
(VAR NS NIRRT W o b vy =R w7 el L el LI VR DO VAT e 8

[0027] & M D BRI W A4S AL H AR 75 HA M T B s 7 R0 # AL K 28 —
DA RS AV 126 A R DU B — 2 A Rl = oo R A, 28 I A 58 IR )
AR I

[o028]  WIRAE SR H THAES 2N RE = B EWNALER . T UHS 25— 2
MREE =SB AR 2 AR = o E G WAL E A B LU E H AR DNA 510

[0020]  FTRAVIER GV AR EEEA LA IR H s 7> 1, 2R H bR 17 A
AU P AT B Z GG aAL. Sl M YD WAl s SERA S — AR 2
ARER T T IN BB IR H bn oy 1

[0030] W] DAKGFREEIR H bR r T ALHA S — PSR 7 e o 5, LLSEOUER — 36t 1
oG5 &3 H AR TS — G5 i R 5 i FFak B A 2] ] T 54— 4%
BSOS 85 A AL 1R FIEE B AR SC I S 4L

7
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[0031] il M E BT G AL B I G055 5 — TR A LA SR — SRAT BT IL R
1 CRNEE IR A SR G R SR A 2D — R AR A, RIS R 55— R4
PR HA B R A B RS RIRZ A IR & 0 D BIE A, A8
REY 5 B AR SR AT FL AT CAns = R I A B S K R R AL
RSN REF B AW, IR 58 IREH N A R A R e MR A 1 X
[0032]  frid WL AR 5 o] AN SRAEV R G W R SR Z A R ELaE 5 —
IRAT (05— IR BT AT 20 R 58 R I, 2R PR IR RS — IR S R R T
WA 2R A AR B A5 R o AT A AL EAS R BB 2 7 A0S e SN B AR B4
HHEA DA ERE P, T LA E R IE 510 5T BRI RS e S n AR T
REREM RO B B RIRZ H B o TR A A B B S AL B AR B IR EAR R S5
BEE TSR PR S AAL EAE B A AL B AR BRRZE AL G, ] LA E L 41 o

[0033] AT B4 HL i 7 T ) S T 149 78 3% AR A A ) DA P A T RS AN 7 T

R 1 152 BF

[0034] || 1 2R MR AR & B S A9 (R0 A 1] BE S A 1) FELARCERZ B 5 M R

[0035] ] 2 AR /NARE A A B ) — S 9] IR N Tm) B A I ARG B M KR T
[0036] P& 3 A& RN A K BH oy — S Bt 9] 1R 0 ) % A7 32 09 1) M K 0% P A B B 45 A T
~EE

[0037] ] 4 & RN AR A R BH St ] 1) EL AT 87 T 4 oK G 3 R ] — 0 S P AR B Ok 1 S ot
YRR AR B SR B

[0038] &5 J& DNA 7 IR K

[0039] & 6 /& RNA 73 FHI7R &

[0040] [ 7 AT FEZLTTIR (BURED) KIrnER

[0041]  [&] 8 f& SHREF AT ERAE DNA 43 T IR B 5

[0042] &1 9 AR A A B S5 fff 52 10 7 191 1 fEURR A5 1 2R L

BIRLHEA R

[0043] Y A4 Te AN R AR 1) I T

[0044] A BH SIS HE ] FPAT AR 20 B ( “SBHY) I ERTiE. SEE 1,
FESE R . 228 100 AR FAELE 105, B WHCK S KisE . Bah# AR 110,110
AL PR TE 105 5 — w0 A v DA A LA T il . Bl AR 6 115A.115B
A7 F VIR T [ P R A 43 BB o SN P A T LA - ) 2 e ) L AR SN 1 P s P 0
= TH 120 fR¥EFHAOEE . WiREE 105 7] DI EAERE R (i A s R . AR
REAEALER ) b, TS R T . FR Bl F AR 11041107 AT ALRE 2 /b — AN
110" A 110" ,iZED>—AFH 110" AL 1107 5 s ff o iiasfm LR BEH T
KA 125 DS H 28 ik AR TE 105 [E 2 BOR I L. 7ERRS ], ) 2
(W, B ) AT BN 7 ) 125 DIAE I 28 1 Vi ARl 1050 w] M) A4 = sl S <
ELRARME Ty o ARGUSRE AR N W] AR N R ) 3L s T e AR SBStifg vh , 4k 25 A
FEW T30 7 1 UAE K 25l i ARE 8 105, Mt n] DUE A AL AR B A . 7]

8
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M%Uﬂ%iﬁiﬁﬁfﬁﬁiki%‘“ﬁ}# 40, A4 3 T W] DA — i v N A R R R Bl TE 1) 5y —
i FR U S v FRIIAAAR T o YA AR AL T R i 0 ) Bh UK R B 22 e 5 LR VB IR T ), %8 IA R ) e
X 3 Hry AL I 28 o T
[0045] 473K 125 (W] LLRAEATAEMER G, AHFRH AR T2 Ik .DNA ¢ RNA) 25 i 1
THIE 105 B, 0% 4 4 b I H AR X6 1154 1158 ( BREAN RN F B 7 A S 43 TR Ol A7
“B”) o HUUATEIE 105 Rk e FLAR 115AL 1158 ] FH 30 e AT 2 1) A AR T v
AR AT IET R 120 (41, /R ) W] L& B Fe bk 115A 115B 22 [F) f) FE 5
AL .
[0046]  JE i A /B FELAR 115AL116B Z M) I IF] R B (5, Wrim AR Il IE 105 IR ) %
s, BEE 100 CREFRT NI ZE I 173 M) 125 B ier RABRE o SR F AR P ) A4 TR e AR
115A 1156B A4 T-ALARIEIE 105 FAHXS U, dn el 1 rp s, FEA gl sidl 115AL 1158 F A I
L5 VLR SO RGO HL 504 s 0 40 AR M A S, s A B 2 A o, R I FLA 115A
115B FA St B AN AE S5 T A2 AFRXS T4 e [ oA T e P R ER 1 o o — T3 1D, 2l FEL AR X
[RIAEAN I FLAR, 1154 1158 W] REES L AEIE 105, WIF 3 R FTR. SHBE 4, 7£55 = Fi S
H T ARG T A I AR 1 15A 115 ] LU TR AR IE 105 iR —(n.
[0047]  ACSCHEIR A2 E 100 AL T H T Fe B 9K G RS Hm AR T8 TE 105 FVA RS
CLEIN T AR 2R AR il . BB E 100 7] DLEA T 5 NG TR A IO 24
TARGEH o BRI, AS SCHEIR SR FH A0 oK 0 3 AR AR AT 38 ] TR oK JOEE A . —
B S by T AT G AR AR AT DAM A 2 e DA R A e A T
[0048] Vi tA I AE ] LATE L 451 4n ' 2 Ak 2100 BRI i A2k b o BE B RT BL 44 an B A 1)
an (100) Si K4Sk Ak ERklE . Sid f BUS BEEA R e T2 100 992K (nm) A& P
J6Z AT LLE T%ﬁl‘ﬁ?kﬂ%%ﬁ AFE F O] (BBL) VAR EDEZ] (NIL) GRS
Z| (DUVOL) » Z W, Liang, X. ;Morton, K. J, ;Austin, R. H. ;Chou, S.Y., Single sub—20nm
wide, centimeter—long nanofluidic channel fabricated by novel nanoimprint mold
fabrication and direct imprinting, Nano Lett. 2007,7,3774-3780 ;Austin, M. D. ;
Ge, H. :Wu, W, ;Li, M. ;Yu, Z. ;Wasserman, D. ;Lyon, S. A. ;Chou, S.Y., Fabrication of
5nm line width and 14nm pitch features by nanoimprint 1lithography, App. Phys.
Lett. 2004, 84,5299-5301 ; f1Guo, J. ,Recent progress in nanoimprint technology and
its applications, J. Phys.D :Appl. Phys. 2004, 37, R123-R141. X422 - h R X
PR AE A 5 S T 0. SRR N T 57 TR 26 2 H A, BB K
AT H R A0, CRIER C A Tl R/ 22 32nm (ke B YRR A7~
T AR AR =T 10nm FRAE I BE J7, BBL R NTL B4R 2 T2 R FT IR, Xt
T3 BT 7R B TR AR SCHEIR B AV R AT B 224K
[0049] M HH I ) sk 2 SKPAAT T8 BGR AR VA R B AR 2 Bk o YR 2 B0 F5 A0 A R
)\E%%iﬁﬁ% PERBREE . TR (R, )V E i) (RIE)) AFRSUAE A 2 R T
R TR RT UK T R 2> B AR S, RIE A0, JR RAE T30 — 2k )
E%J PEMIEAR 0 I A K AT B PR I8 AR S A DR P A PRV 2ok i
[0050]  Ji 3R AT F A TE H 56 BE AR FE AL RS O AN Lnm 2 5 wom, SEALREH A Lnm 3]
L wm, EHNPLZEH A A 10nm 3| 100nm. IE R HA MFA0 140K (em) 3 10 JHK (em) K]
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1O PR
[0051] WS MM RFEE KPR IE N R ST B0, =445 | AN BT RS (8 I B LA

thZE-G4 (140, DNA) 4, AT =440 PR TR AR 75 S /S I R A R R RS AR 1S B K /E— 48
St AT DA IR b S A3 B4 LA B R 2 TR A R BREE B o AR A R 1 R ST R 4
FCRE, 48T TE 1) B8 B AR FE ) J LA P S50 T3 A B R B B R 5 96 1 500 %6 2 [R) 7] R
S A M BN, T XUEE DNA, PERFEECFE A 50nm (45 F T, AT DAL Hi s 5] 40 #4028
TEHA 2. 5nm 3| 250nm 2 [A] (1) 58 LR AL o 70w SEtis] vh, T 50 RAE R SR A4 (i,
U7 T Rech [f) DNA) , fERFERAS O 950nm (1251, W] LAPEZE I AL 1] 4t A48 1 HAT 45nm
E 4. 75w m 2 [A] 1) 58 PERIVR S o

[0052]  FETERGIEIE 2 J5, N TR Ha o ST G2, 785 JUat in T 1T Z ik
AFAEAR 2238 45 0 Il e il 1) 4 B U R R AR o A B AR LA L T 8 e A 47 1 g e DA ]
FZEARYTRA — RV L. =P R EHEARR 7 A R AR RIS o Bl il 7
SR E AR 5 A AT T A A 1 i Ab HAA A Snm B 100nm [19 S o RN HE AR AE I8 B9 A 1 I
H e 7 T2 B 1 i B 3 X b ] DUSE e R/ B8 S .

[0053] & T SEmiZEEE, Al LAGI NG JE LB (Ed R WA T 25 o 5 )= AT LASOE R AE:
YRR IR R 2 L BE T e A AAlIE . B ENEO N, 2tk A 5L
B N TR ARV AR TR AR S| N B B A2 o A8 5y —SE el v, n] LA s 32 1y
CRA, @8 ) o 732 AT LA R SR ARC il e, 1 Sk B 5k 35008 i ek 1R 356 I8 0 0 A Rl A
PRI DE kg BB SIS IR . 2R EARE G e OX AN PR, SRR AR B A . AR
WA, OB A F IRy e AE — 2 IR i34, R RS AL K fL . O
VIE B SRR B SV AE Ak i )y PN T Bk iy 2 I o . ELRERERE S OO TR IR db o
Ja BT FE R K RN i AR BT R A R (G, SEE))
S ) = e B Y

[0054]  FIT-RR & 42 H B o s B M N T 20T o Aa& g2y (g, 3L (100)
p BEER ) FE S KR AT A VAR E (B, > 1um) B4 40EE (Si0y) J=.
IXAN S10, 20T FHAERE G T AR 418 4 el Al 2 TR R 2% J2 5 FF H v] DAY/ i e B
%o

[0055] I8 ik A9 FH W FIL i 3 B0 2], AL AR T A 1) BT 50T AR RS B 5 — BBk R HE AR
Zo MR M SFEMZIFIFE (W, Cl,) M RIE fH FEEREE R Si0, EH. RIEXS
T2 B RS T B SRR A o T 0 B P RN BT o A B LR TR V) ) AR BB )N
SEEBR B, A T B AR A AT DUARE 73 Ay i R AT A SR g . A SEE
i eh, AR SCHE AR )2 B H T 00 DNA [8E . W] Refy 2800 T H A3 {8 DNA BE 7R iE PR R
SPRIEAE . 9 0, 6 TO0UEE DNA, LR IR HA 100nm B35 /N R RS 38 1 BE 4 AR 4 5
EHWHK, 2 0L Tegenfeldt, J. 02 The dynamics of genomic—length DNA molecules in
100-nm channels. Proc. Nat. Acad. Sci. USA, 2004, 101, 10979-10983, H.4# N &FE L 5| H
BE T A5 TEZERENT , & BrEE B Puon IF HH s &3 A

[0056] 7RV IAIEE TR 5, D0 T RN R <5 Bl Fatle o R i 20 % 2806 %0 mT T4
4 JE AR B SRS B BT HGRIREARE 2 o R & 1) S IR SR (g, C1,) 1 RIE
BH TR SRR S10, 2. UEHh, X ey il it R B Il B TR s s R . 4
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SRR B R R Si0, Z0, WUTRE G ERGEdE . EEMERER T RZARITRK
JZRE A30-50A KA. B2 1k, TURLBIN F AL R A3 i B 588 T K< T80 il
IR AR IE G B 2, C A FIRZERITI. AEESEMIL el e e 5K A"
AAR VR S5 0A o ) I 5 T R U 20 ) VA R PR B e » DT P SR A 1) 4 S h A e Ak 5
Si0, JZ TR AL TRl 9@ BEUTRGE I, 5 7 R ATER 2 MR T IS 2 14
JE O EEGT I R, I B I HERS R A e T BATAR AN UG (CMP) BLERBRAE Si0,
T m a2 408, db il &R IR I mAL N 5 Sio, TR 755 .

[0057] N T 5E AR SRR A N 1, 5 2 0 kG & 3145 B g 2 T AR AE B I 25 F, A i A
e SEIRIR AL T o PRIE I 55 2 M R RE R Aek IR 3k B 3 L M RIACE A A A O L A D R AR TR
EhPIE . W] ULLE 55 2 TP IV FL LR AL R AR N 11 UL H R 4 e el Fi AR P 3 % » FH T4
I TP AR AL B T R R PR R Y A R R A N R R T IR B R
BHAR BAvE T B G TR s R A B Z 35 (W, 5k ) « PJZ BRI B A F2 1t
TR BB E .

[0058]  ELAIXFEREIN AR T 115A. 1158 FIn Bl M2 B Ron(E R 1A, BT H A A FI B, HL
A R HI7E AR TE 105 (91, gRodTE ) i A s LB TR E .
i o AE I AE T DA 8 IR FF I S A A I g o BT P R B VR A R D A L vk
I T DNA 73 T 1953 85 B WL DNA 19 FLIK 23 55 (1) Ha A B2 Tris BllER EDTA (TBE)
M tris BERRE EDTA(TAE) o 2 WS40 Sambrook, J. ;Russell, D.W.Molecular Cloning :A
Laboratory Manual 3 ed.Cold Spring Harbor Press,2001. %Ki, nl{# /T4 S/
o

[0059]  hE'EfHH/E

[0060]  7r5 A1 S 1] , 2 et 4 W St In T 2 W FLAROR (A an, 457 T AR TR TE 105 FRIAH X s 7
L5 WA TR R A T FE B A AR 110, 1107 ) SRERALIE 2l BB AR L 5 1 1-4
FP SRR TR ) LA 105 (19 0 i e (R HLARIE 8 - nT LY LA TE 105 it i HEL A LAAE
Horp = Al gk o, IWmAE > B4 125 MR IS 105 058 — i B A 28 Vit (AL 10 1) 56 i »
AR AT AE AR TE 105 A 7= AR E s s 9 KO DU AL A a8 125
Pro BT (8] (1) R o] DA 52, 8 2 n] DAZEIN & ek #2 AR 4. 40, — H DNA 45
T EHEATAEE 105 H HAE DNA 431375 BRI B b 2 18] (AR 2 /T, ] BEA S/ H
JE » LA DNA 73 T~ 22 48 2 o Il f AR 2 [R) FRAARRR o 458l DNA 43 72 b I FaL AR 115A.1158
Z )RR T 5 Fe i DNA B 22 5 TSI

[00611 4 Jhy Jekill R AR P8 A9, mT DM 18] 1 v iy A DN AR, A B 56 B2 R 20nm
Rl A W] DUAHT T A AR B AL A TE 105 A7 451 401 10nm B 30nm. M 30nm £ 100nm 5E& M
30nm £ 500nm B M 30nm 2| 5 1 m RN AR 2 [R) ) BE B T g AR AR BB E . X TR
WK BT M) mT LIAT F Be % 46140 500 wom (12 S, 40 a0 m] DAY A Be % 300 1 m. 200 1 m 5%
100 v m (YERES BARAT DUhN T HCR) B AR AeT oE B 1 FE AR, {5 H T DNA X DL KT 500 1 m
(R B, BT LATE DNA (1B A I 500 1 m (B, AT K 500 wom [ AR BE 25 50 2 1 2
(o HLEK A 1B 2 [A) 1) 5 /N A2 S (1) St ] PR 481 1~ < EECA LR A R B ARRT T2 b BB A6
{BAFLE ARG AZ 1% o AE— st b, a2 A FroR, RN Fa AR 115AL 1158 Z i W] LA
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[0062]  JEKIU HLAK 115A 115B 2 [A]ff) Fi Hs 55 Sl Ha il 115A 1158 2 [R] LA T8 & 105 HH K
St PR Ee A9 o FLAR R TR) B FH LA PRI 2R B o TR0 F A0 o Y P AR 2 T P B B ), A
WA SLE R 2 AR, W B8 p B H A 5ol 6 00 PR ORE ) o R, 0 AR PR AT e A4S X LA
T AR /N 1R PE B8 — SSCHb JBCE O I AR . [RLE, BRI BE SRR E 100 1N R IR MR R
WU 2 T3 o 43 B I 8 ) e 4 LA bl O H I e AT I R AN AT IR B T i e A R 4 1
[0063] AT i A9 B HL AR 115A L15B HEFNEAL T F 70 8 s A i R R BT 2% B 1 AL
REf ] T Ao AR TE R A 4 sV o 723, A7 TR TE 105 1) 3 0 1K) 22 90 Ha 5y
PR 110.110" AL EAL, A7 T WA B 105 P9 00 Y 29 K 2 8l Ha bl 115A 1158 F T3
B L Hs FARAR G Hb BT B TE B ) A AR ) BEL B e P A H B

[0064]  FTHMTHE R T XM EM ST, WAEE £ %S FHEERNKE
(%) P A 22 o A 3 1) K B 0 1 e 3, BRI I+ 10 wom R B AR IE (1) 100mV 35X
100mV/10 b m = 10mV/ um 8% 0. 0lmV/nm (¥ HL3%. 4> FF 10nm fRJELARZ A 11 B 22 8] (1) B 22 1)
hy LK 2 1) D P S R b R TR AR B

[0065] 10nmXO0.01mV/nm = 0. 1mV,

[oo66] Bk, M [A] [ A4 30nm K, 0. 3mV ¥ A ZE A7 AE T F Al A R B 2 (8] ) B0 7
D TR ] 25 5 MRS D 13 26 i A R RN F A 2 DNA 73 T BRAT AT & 2 A 2 ok Jel
H R X T, TGS E AR 22 18] Y BELE Hi T2 B R0 43 1 2 1A) () L B SR 22 R T A4k o AR AR 41 2
FEL L KT [ IS 00 2 B A ) R 5 ) Bk e A2 4

[0067]1 XTI 1 Bom i, R SR AR FAE s A, BB HL R 115A 1158 #8011 4F
AR R 3R S I [R) 5 2 Tk S A AN BN FE R 2 TR) 1) DNA B 20 ) 125 B9 B R L
o FEHf E AR TE ) 20 M 125 BT B2 8 B i R S R) AT T AR
Sk B AR 2 TR) AR AR IR RTINS 23 M) 125 B sl e (G X Nl =PR ) , B s &
LT 125 K.

[0068]  fREEELHL, NZIE R, M AT AR IE 105 8% m AR 2 —F3)) 10-50nm [f1EE
25 9F BAE FH EA2 KL 10nm P AREE 105, 73 B A Bl i) 115A 1158 AR a4
HA 55 0 A 40K L R B AR R R

[0069]  ZEAS A A, BN FE AR XS 115A 115B Z (AR HEL R (00T, V) R pH P B A 00 Bl Fie
AT 115A 1158 2 [a) [ HL A= (R0 & T B 120 (43, e 36 ) B, ZEARIE ST,
JER 120 A] LAZR F 3% 42 30 i S0 F AR 1) 40 K 2 1) 4 i el 2 5 N v AR H 1 A U
PR 115A115B {47 i< 0E .

[0070]  JE, W LLUT RAEVLARIEIE 105 RN M 125, 8T (Blan, 95 5105
FIERER ) W P ERS B W TS v P AR T8 . SR Hh, ] DL pE W 9 B 2 R 41 L A
FUMARIGLARIEE o 53 BT FE A RST AT DRSS SE ik (1 DL AT BB/, BRUR 38°8 R VF 5 0 1
(RSN o YRR T ok B AN P AR VAR T AR . 1T AR FH UG A TR o3 A T W N
W JG A M oI N BRI B W] 5 — A8 2 AN EREFZ A 1 3 4 (DNA) W] LAIE it
A5 T R ARERIE T o TN, RERs AT B 5 AR B SR

[0071]  VAARIEIE ] HAG AN/ TIEARL 5 43 B P AH [R] 10 56 B 19 e B2, 9 B AT LI A% K AT 45
E R Ry F AT LA i i@ 1 . 54, W LAA Inm 3 200nm [ 30 ] 12 6 40 74 28 i
()05 FE o AR TE W] L B R LA SR VS & B3 B iy K 43 28 ik LR A i AT 8L 5 4
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B R AR IR 020, BT A Inm £ 200nm (¥)38 FIE PR MR B IE R E . 7T LU PR A1
BRI A > i & AR A E E

[0072]  FESCHfE] A » Sl i AR RTIAL A 38 ] AP IE AT B ALAGE 7 B A 2k S8l il 2
16 (K PR B L AT REAS 0 W NRARTEE o SX ARG ER AL TIXFEMIPL AL 0 T 2 BT Rt
PRIETE IR R A S o 9000, 0 SRAE SIS A B 1 e 3 2l T S 2 W N 14
i A PR T B 5P 0 R K i) R A ) L S PR AR A, JU) 23 M A1 SN AR 2% o AR
PSS 1 =470 T A7 AE T RN AR 2 TB) I PR BRI, B m] DA e et S el i . A,
VAR (A B DRt HAT I B A 20 B 0 RO P =A% 1R e /AR (BT 18l L R - M)
R G DB A, X R R DN EOREA R AEER ) o 4% 1kb [¥) DNA [ K2
330nm, PR 0 A 8 T P B AR S L 22 /0 1w m Ko 33 SR BT D7 R 4 BT ) B K 4% 1) DNA
LK 10 EfgEE (Mb) , 300 Y T 2220 10mm RS IE LS . SEARLE S, 038 AR 73 B
PR BE A, PRI, S R SE AR RE ) B BR 2 100mm (10em) o PRI, EREHB A 1 1 m 2
10cm ff 9 FRlIE PR OB IE IR o tn] BUR AT SE AR S R R (A T (R

[0073]  fE—LLSli o] b, PRI IE (10 &5 A A T 20 B 0 adt N B IE 451 G 9 A 3 )
AFE—FRHAE (B, 2B LR No. 7, 217, 562, HAF N o 5 A E Fik) A/ 8k}
[0074] i 20300 v B4t I A T U004 S0 T PR AR S O R R0 AR ik T P A Pl 3l 9
HELAR R AL R LA 23 T R a W (AT o P A R P A I AR T 7 A 1 B 9 1) P
UK A AL T A W AR AL . 2 HLAR - TRV RS ) AR S B0 m] DAAE TN &
R RE Az 4. B, — B DNA 731 CRE AN Uit A4 388 I HLAE DNA 73 185 A 2 B fa i 2 T8
(RHAFR AT, W8N H R, LASEAE DNA 43 -2 % 2 ok Skl AR 2 [R] PR A4

[0075] W] LA thy ) sz I Rl F AR T -2 ) HEL S PR AR AR B P A5 5o 24 3 A 0 RS e SRl i A
IR PRRRIS , Ho A 5 2038 o A8 5 P AR SR BT (0, 4T AR R 54) K
AR TR A T DR A B A I ) BT TR) T i sl A o ST 3 e e AR A% S O HoRr 2
BELAG HL e ot b B 1 SN o BRI, 2403 BT A0 iRt G gl R A - TR) R AR AR, r R v A 5 3
I o AR LESE] P, B e R s F AR OB LT R T S e BT e RN vl
P T AR, F A A S N o BB 28 ST ERET (20 A A 78 2 A% 22 SR HL A
IR AR, A S DAL

[0076] 73 T K B ANERET AL B K 5

[0077]  FESCHEHH, $RAE T I RN 5 ALY G PR SR ET I AR L EAT / s 2%
EA LR T7 % ARSLR] I L T 52 2 A AL 2 18] A B PR 8 » i S B 2R 22
JF No. 2007/0190542 Al FHRTIR, H A N A 5| AL S Tt ARSCHEIE 60 16 U R BR300 25
HIZK B TE R E R AE . EGPRFLRIRL A TE (B4, 20K8E ) F, NS EMESIB A
20K L BT A X I 5 — 2 S R B i 2 S B ARSI - ) PR e 1) ] HE BT H e A2 40 2%
B LIRSS Z TR I BE B o A SCATT IR S VR AV EE S K PRI R A B 2 1]
IR o

[0078]  ¥§hldth, WA SO BEARHT, “2RER” 2 i BENE I Ry S AL AR SR 5 5 21 H bR o
TR 731 8 T RS R o IR AT DU (EASER T DNA 7251 \RNA 7241 e AR sl 1 B
ARTE “REHIR” R0l ™ n] B AR 5 FL3R 7 e i ik [T BRI BE B8 440 Ji DNA- B0 RNA 22
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W% IR B BRI () b B U 2 — 2 R 43 10 T DNA, 7 RS A 46 iz e (C) i
N (A) EHNGENE (G) MUK RRmEnE (T) JF FoBE 2 2- WS bl . AT RNA, I A% 0 F A
SEURZRE AR R A s e ik (T) IR s (U) HUAR.

[0079]  DNA #R4EF 7 A48 K B W] B ) B 46 B8 W] REELEE I A n] Re B2 4P I [ e K
FE ) DNA #R5F ARG 2R AT B B AR IR 3 90 8 B M 1) TR — BR4EH I 2 AN 95 DU ik
HHHAANFE PR BRI B E DR R “RET I R ¥ & SEREHML e 4 A
(I H RR P51 B A D (1 BB 8 o 2 A e B T (K 3N KB &5 4 3 B AR 2B 7y
THIKE R — 300, P2 A A8 Ay 1o S BURAE AT S 2% AT 40 40 15 A
15 B S 85 G TR BE B AR S IR AR R BB 3 o B S A AE T LA T
7632 [H L) A FF No. 2009-0099786 A1 H ] 3% BIHEF F ' il B i RE M 0 1E— 20 40T, HL A3
WA E S A T .

[0080]  “HAx” CBI, 73 M4 ) Je4 AL I A & BH 1) St 0 o A 2 SRR B A B
EMRED . AT R YR G, v E N R AL IR BRI E Z k. B
B DNA W] DL B alOBURE (1) AE — S P, A T ie L2438 T HREN AR A
[0081]  DNA J2H & Ak F2h B & M P 2R RN A05 BRI ASY T-o RNA 20 T-1ERR N 5 3%
(Rt R T A DNA BE IR FL AN DL SRS TERR A e 2R Ak A2 56 T RNA B il 2 B IR ik
AR XS TR TSR B IE R OCRE e H R & T T IRE
RGP RS TAER &G B RIS AP ) AR — & — /N (i, i elia
M) MR .

[0082] {3l fur, 41 3 [E & ] 23 FF No. 2007/0190542 H it 24 FF I A4 28 T 43 7 () 23 A
W), AN AL S HAE Tk, 28K 5, R E AR T DNA 43 500, I H 7] 75 £ DNA
431 500 K3 A% b S PAT M B AL RS ANE 505,510, XIS AERE 505,510 H ARk
Ly b o #5222 AL AT IR 516 T A, P A% 172 515 AR R IR I | 2— it S0 R B A U i
BENFEL — o SRR AZMERE (C) JIRPERS (A) SIS (G) FIHRMERE (T) . DNA
E 505 FZHENFTIE 57 80T s BIRTIE 37 B0 =0 i RE 2 7 I R . R ABUHE,
Kl 6 FonEPEFTIR, RNA 43 F 600 42 2 % F IR EE, =5 DNA 500 HIHE R X BI7E T & HA B
IR S AZE 0 (I AZ 0 R A g B e B 2 (T) (Y PR B B2 (U) o

[0083] {44 b, MIEIXEEH ML A+ i 2 B2 515 [1WRF 2 HEF1 IF B b € 0 1 1741
I A PR A A R . AR RPN IR AL P I & BB & XA IR 2 ] Tl
DETIEFE, BRR 23 7P BB 515 R AL AR R RS At T (B U) IR S 4F 5 A T4
G, M CHEE SIS Gt & I AFAE T ARRIRZE R 2 (W] S B OX PR & Ao 9,
TE A TR T (8% U) BZE 2 (M7 AE AN SR, 11 7E C BRI G 2t 2 (A7 AE =SBk
[0084] i J& FH T-4E KV 11943 F Ao e AR A Sl FE 515 (P4 8 T 2R E
WATRR, 8 W EREE 700, 41 7 AR, DNA 354 700 2 BA TR BRI 4104 1T DNA
JEA . BEF 700 BT LLEA B T AT AR AR 515 BIEE PR . filan, fHE S
B2 515 FIERER 700 R A 6-mer, e HRER 700 7S AL 515 R LUE C
HIVYFPRARBEIER AL AL T(U) « C BR G HP AT —Ff, B ARH ] L FEAE R AR 2L . 7EX AT
[, PE A (R 700 [ B0 e T8N REE 700 AL IGBRIE 515 R IF Hi AR 4"
[ n ) HE, Hod n 2 TR NMRE 700 P IBRIE 515 B E. BRI, R R —
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MERIEK IR N 4" n—mer FREF 7000 4T ULBARY H 14, 78 6-mer FREF I OLT, W REAIME—T]
PURERER 2 B B EE 4° (4 119 6 R ) B 4096 ANIfE— 6-mer BRE 700, IR %R
AT, ELFEAERARGRIE Fo 120 7 AE 42 B PR R 1RO 1 J22 1 3 T 10388 A T 1 7 o0 e LA
R BOB BT BIRER o AR AT DU AL G 55 R AR AL 2 At =X 11 8 FH Bl 2k X PR T, 49 dn 56 [ &
FINo. 7,071, 324.No. 7, 034, 143 Fl No. 6, 689, 563 H iR IERES , oA N 28 5 | A &
Tt

[0085] 471G Y4 1F FARIH FAE R IREr B R BAR Ay 7 (& a1, 555 DNA) B, %
TERE AL A AT B A BNA AW 5 T o 1058 2228 HRAL AR B0 T H3E H AR £ 5 119
RS F0 R H bR o 710 5 1RA A

[0086] 44743 MT I AL A4 R XUE DNA 500 1, W1 &l 8 A BT id (948 A R4 700 (12448
(L B 2 B SRAERR N 70 P A Ik A2 A v 45 AR D SR A e o A0 T R T 0 ok R A A Bl AL
i 5E LR, I A R 6 UURE DNA AN BE 2 (R SV BT 24, B9 T BR% DA, 1 55 5% DNA (1)
FEnH TS E. EAEWEEY 800 A2 5, I paEHREr 700 I BIEWEE A1) 800
CLE S A4 564 800 A SHERER 700 A R IR 41 EANFIBRIE 7 A A 4y« A T AR
YIEREY) 800 5HREF 700 448, AR ALY R A4 800 FLEA LT[ 2 AN HREF 700 4B
BT INEIEW T o BN IE I B Vv, SRR R BV . B IR AW LM g R
B 700 v H B DCEC I ELANT Z 4 &5 6 B A B G4 800, — BAEWERG)EE 800 A
PREF 700 TLA4AL, #E 800 45 | AR FALE M —NE N o RAUSFIAR N b NAZ B f#, R
A AR AR ) SR A0 BE 800 PTik 25 P 2 1iF 56 A AL, AHAR ] DA IR 28 5 v (1) — AN 2 h AT
AT o EIXFMGOL T, fEAR TR ARV R G IR cis =2 G, 08 & A AT
PREF 700 [— BN R cis I HIERAZ I AEM R GBI i L 54 EE
) 800 24T .

[0087] 44 73 WAy il 4% IS 52 491 5, TEA7 EERET I B R (1) 15 0 R I HLAE 50mM G40 #f A
10mM Tris—HCl MIZZM S (pH 8. 3) o, il LMEAZFFIRFEAS (& 1, DNA B RNA) In#hg 4z
PEIRLEE, AT DNA T 5 185 KT 90°C I HXFF RNA 1 5 38 % 7E 60-70°C 2 [A], AJLATE cis
FEH B E EHE WO Z S P 2 FT 58 AT o A% BRBE AR AT (VR S B J5 4 H1 DL AT
1WA, IR B T B K R Bl o 9 1, 6 IZ IR BRI v IR IR B A . 7E
2k AR IR 1 CLIIEAT 73 A 22 810, W LAV R B IR BE R IR AT AEAIGIROR K& b 73 Bh e fERA A
T Y BRI DL, AU AN 572 1T LA ) i o R B R

[o088]  Z MR 1, 7 —LesLi il b, M 125 (B, AR EY) A TR EE I,
55BN F AR 115A 1158 2 [A) R AARRR6 M IR FL(E 5 B FE Al 115AL115B il e /MR G
WidE NI H AR 2 T (IR, A5 FELE 5 (184 k » SR I 10, 2470 Bk NI rL AR 2 [)
(R PRFRT , B S AE B IR) i Ty 2R PR3 . 2 BN AR 2 T (R AR AR A 58 A SR I, 105 5 1R
FREEAE . AT B A F AR (R AR AR, 205 5 7RIS 0] T, IR [P RI2EER . Bl
P ) X g 32 8 1) FH T4 12 - N P AR 2 T () A RRGE Y P LA 5 Rl & T L (o, W
K)o ST HAHE R i E S T LR SRS (Han, Srsfa it su s SIM970 Hi &k
) WA A RREL . PG R A S AR TR R )R] (DB o Sk b7 B H R A 5 (AR
A RE LI TR T FR 7R A M AP AE o W] 9 AR B) A T, BT, 2 TR BT /s IR 26 07 1t g —
BT e R 5 o BT A< A8 REFAEAE . B LUK B BT (&, DNA) Hd s A
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AN R IO RS, RS T A g 2 H A 0 43 1 N B FE AR 2 TR A
FRINE, FL15 5 PT AR I, AR5 21 it 40 B S Il F Al 2 TR) PR AR I, P 5 AT R Ak ik
No PRIMEHT BE TR S R HE LA E KT . O THE KB, v LR — ekl %
AMbrUEsh (B, A CAMARKERAEMEREGY ) REX RGeS MRS K
FEE P Rk el el 52 I 1) RS o E — 5000 vl HS R LR B 45 0 1, X R e v 7 AR A 20 M
(7 ik e e S e ) 5 HE A B SR B R B v fh 4

[0089]  SALLHE, LR AE 5 AR AL ¥ SR b ) o] - 08 3 — 2 AN ERET B 228 B A B R0 A2
VGV ETM N ERET 2 18] ()R o 38 Tt A5 FH R H Bl mT DR I 5 9 A T8 3 P Sl Pl 2
() AR B ARSI T A 5 o an B 9 R R) S T, B, U S I T EE AR R G B 4
SN H AR 2 1) BRI AR 4k, I LY A 9 5 -6 W VA 56 A A8 R4 1R o e 448 Sl W AR 2 T
IRFARTAE T, 3E— 274 KA HAE 5 TR R Uy AR R G 2 S BREH IO B . 7] 4y
BT HL15 5 A AR A (1) R 2 ) AR 2 Y AR 0 3R 6 K B 1 B 40P 4R S ki
PREFBIALE « TR 2 (R IR R 25 m 55 T ARR A AT HRE 1) v R R ik -2 TR) PRI RF 82 I (1), 58 2 [+
Ik B e S ) B) FH T4 0 AR 2R G A B — o 0, 2 A SR EE 2 TR B R I, AT
DL pE AR 5 B3 E . Wil S AR IR KRR B XS T R — 2> 73R 15 I L & Il =
S WIAT DAHERR IR 28 Sl . mT LA D 7 N AH B PAT AR SCHER 143 B B H A LR 7
R 5E AKX FF 43T

[0090] %2 IA) ) E B K v 50nT 2 T e BB S 41 . AT LB RS By 2 4n
FERN SR — 2 N REE 5 AR B B AAS AN W), T B — 2 DN REF I 21 £ 5 1
RS 15 e 1 /vl S/ e s T ) NI I 1Y S i = S AT A SR & ST B ) 1
FLL AL HLIK T 5 AT 23 BT 00 A AL AR 388 T 1 — i B8 o7 B3R A T 1) 55— o 1 B TIR, HL
(92240 B R 2% A2 (R

[0091]  SEEAS I A — 2 N REF IAR AT, 7T LA E ARSI A0 20— 7. it
A8 FH 40 58 W W it 30 B B T 1) 2% A8 S0 () B 8 8 MR AT 1R A4 A S A 31 53— R & 1
FAT A BB S, v UL LR A W) LB AL B . THEAUEE T H T AR FLE S DA
T RS DRITH)

[0092]  7E—4LSTjti o) b, 7R 58 — R 4EH 2 R B 55 — e IRAT Hu, mT LU A H T B A5
o3 BRI R M 2 — 2 AN RE 5 MR S A LI R E AN 4548, FF BT LA
X B Y 2 AR S AT RTIN A0 AT R e PR

[0093] AW EEE W AFEAEE YR G E b0 T B EMEREY (B, BAs0 1)
58 A T BF0 TR0 RAL R 5 — B RE 5 R B — R B LY R — 2 AN R
=JCEAEW, v UL & T .

[00904]  HLE 5 A TAIIANA SR MR SRR GFRE AR ULEIE S — 2 MK
B — R B v R ) B i R 2 AR (B i R B, 28 — PR IS A B I A 45
B B B AR B A O T AR AS I B — 2 AN EREN RIS R 4 2 AR B AR XA B
15 R o R EREN S ] AR TR A EREE 2 IR B B 1 — RPN T o X e ] 5K DU
P E RS s AR B R T AL B B/ BASIEERE 455 e A AL B
BT A B 2 D PTANERER P81, W] DA E ST R ARV R G 2 /b — 8 o g i e 41
[0095] % —FREF B u RN A A B AT AR O TR AN RE AL B A SR ZE S B
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W, FEAN R 7S (R B ] BT SR I RRUEZE , W1 100nm + 10nm, 55 4b, @R AR i P & 1 220
— TP A DA ERAT P A0 R A E I P41« () AL EAE B S4B B RIRZE A K
ZHek (11) BREF 7 T IASIE P PIAT B AR B LA EE BRRZER A S

[0096] {7415 A 12/243, 451 56 [ LA B i ok — 2 ig 7 il i R A I 2 AT
= ICE AR LA RGP 7, e AEEs HEE Tk, 18 Gracheva,
M. E. ;Xiong, A. ;Aksimentiev, A. ;Schulten, K. ;Timp, G, Leburton, J.-P. Simulation

of the electric response of DNA translocation through a semiconductor

nanopore—capacitor, Nanotechnology 2006,17,622-633 ; F1 Zwolak, M. ;Di Ventra,
M. Physical approaches to DNA sequencing and detection, Rev.Mod. Phy. 2008, 80,
141-165 Ha] e 5 TAI /I Fei S A0S Sl B AN Al 5 A S T .
[0097] K JEHAZE [ 1

[0008]  AUHE Py ANt A4 = | SERIE Y A R 2 K — A B U AR T E N RS R AR
TP A B R ) FELAROX PSRN 2 T AR RS LA AR AT DR AL ER K
[0009] R Y DNA H v BEH 22 A #5 DURT LU 51N 380 43 380 A, 5 o) R BRORT ) 97 A
MIE PR A 2 — o A AR T4 DNA % BRIk 77 SO i = 4 30 31— D sl 2 i
AIE . 24 DNA HEARAATEIE N, & 2 IMEM B . CEMHALRRER R T2 %R . X4
PRI 25 H 16— 28 (R 22 A 451 1 DNA B IR S R VTR FE 30 - 45 1 DL R AL MR T 3 1) 9 R R P
[0100]  HH FELB A FL AR I v FEL -3 B0 DNA VR LA T R FE R Bl . 9 i By AR i iE
BN, & 2 i S F AR o TR) RS AR R 24 DNA 1R AT 3k A\ B FR il 2 TR) IR RIS, AT SR
A TR R AR, 22 TR) B R — R R PE O, B v TR T LR B B ) AR AL IR SIS S B
I TED IR A Bl e AU B AR A HE 7 o B R] DLl SRz i UM E . v LTS =5
TR EALA B A T DU LB o AT RL e SR AR 51 AR F AR 2 TR R AR TP AR
JIT A Wi S AR W S RIS TR 2 o oF SEALRE e mT Bl i 0 15 5 O RF LI [R) . =4 DNA B
(14 i 25 5 TR0 P A0z ) PR AR BRI 5 b /=i S 38 7 3% [ 1) 7 DNA 2E A AZ A RR 2 HIDUE I 21 g
{EL o HL/CMA WY PRI R /N B R T SRS B8 s DR, H =Cme .58 T R 8 1K 25 7 SR 75 1R DR/ ) 22
b3 4.

[0101] W DA HE I BRAE it Ze Y T 00 & A BT DUE V5 0 By LS K R o 49, ]
DAAIAE S Z o AR R A (ol & 7o B2 R pH) BLAR K 7 3 i AR
[1)— 25 U FE Y DNA J BURS MR B o 3K 48 J B 5 12 8 P AN (R B2 DA AT
S AT e AT IR AN A BRI R T L

[0102]  DNA W75 1

[0103]  A] LIS LN sloR A7 41 1K) B b DNA A2 11 o 80 T8 e I FH # B4k 2 i 58 OBUE 1
DNA FJAR P, AT X (B 22 TR) R U B W 2 o R 20 e A A 2R K 1 PR AT 5 92 A8 PE I
DNA FEAS, 8RE 73 FIAZ MR ) DNA FEAS DU A 2 DM EREFEAT 85 90, AR BA BT O
/£ HFR DNA _E PR R PO R4 o R 10— REF B AR 2838 BB ATT I — AN 0 e 471 5
ZAVUN A, PR TR B A LR — DR 82 DM R0 56 T 308 #B A7 BUAS VG B B A7
455 B TS 5 O AL o JE 1L FE S AT LIRS 5 R &5 & WUPRET 45 & A7 AH B, 22 A DNA
BE LR 2 G A P B 58 2 UERET S5 G A 455 BIEREL o W AT LR 2P TR . T
AR B v LA RS I 4 G o VRO BE W] AAE RS IR 0 TR) A4k o 8] 20, 385 7 AR AT LA
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AL RE IR B8 e 1o
[o104]  —HAZPERY H AR DNA CL b — DEREF B M RET 2820, iZAEA g S I A B Tt A48
EAE I IR WU TE R E T T B B s it n] AR 2%
Mo EAEAEATIABIRORA S AT, WAL BRI 2 R . B8 AT T ALK HE Y DNA
KBRS — BT 5. B, WA A e i R IR I A 5. — B RAT A
PREFR H bR DNA B CA55 N BRI 1A S, 28 i A sl 3 RO In Pl #5 LUK 122 DNA ARt 14 42
WEh B — A AEIE .
[0105]  M4if NUARTEIERS, B br DNA 5 SILEMEATEA . WARTE S, a8 F DNA 2
MRIREREBOR o Tt n T2 W0 e sl 3 A 1) oL s DA P K 77 s AR T TE B 312 DNAL - 4 DNA
MZRAZ TR EHE LR TG R B , AT AN L (A 3 A A Sl R AN 2 8] PR AR o
[0106]  FEANAFLE DNA IR0, I v A 2 18] () AR AR T 25 8 s O T B R AE P A
T H AR TR) B PR A 2 . 2 DNA BE AR F AR 22 ) AR BRI, 3K 4 A il ri Al 2
()00 1 L SR Ak, TR DNA R AT 558 -0 0 i o A TR L e =4 DNA R IR He
PR B A BRI, TP A el LW 2 1) PR A0 ) P 23 B0 AR £ SN AR 2 e AN A7 AE
B UL L SR o 30 BAT AR L AOERET IR DNA F 88 7 12 NS R AR - TR]
PRARIY, i a5 AL
[0107] 47y 7~ 2% i RN Ha AR 2z TmJ I, Mot 00 ) oL P 03 m A0 1) 0 EL I e RN AR
I A SR RS AR A A DAy I TR P R o X2 f T AR A A AE A T 45 7 I T) 1A 28 e Ik
I AR 2 TR 731 B AR BRI S5 A 9, B 2 A2 B B RERET BB 70 1 B o
AT A BT TREF RO 2B 00 1 8 0 (K ELAR TP o
[0108] & /fr 2 i Sl FEL AN 2 T ) A0 1 B8 PR AR ARL Xt B85 0 5 | et Hh AR - 1) ) P BEL
FR I IR 00, AT 3 50T D 0 AR A o S A2 23 1 IR SR AR 7 20 2 e R Al
(BN, 20 BELAG T UL, AT £E &5 Fr 87 27 o ST 1R) 690 3R 1) M PP PR ARG SRk 1R
KR AE AT HR 73 2 i 22 S BN o TR L AREAS I O s e M 0 PR FRLA R IR 28R A . T b,
I H AR AR I R 5 SRR AT SR O I TR pR 2. S5 AL, F BRI o S P I AR AL H R 7
AR AR BN B IR BR A AR P 21 LEME HL PR T £ 70 1.
[0100] >4 DNA &l H #r DNA _EFJERETHE A LAIEIE I, DR AR S o X HE 5 BRI TR
AARAR B M B AR o W] LU S S50 5 9 25 12 U B B i U (e ] U 4 0]
(B AT DAV A2 400 R Il Fi AR 2 ) 2 R BT Wi S R s Wi 7 T B TR o 5
WURE P m] Bl 6 52 2B R S I A AE 3R ) L 2R AR AL B ARG B
PRAT IO E R DAL B K R X SR AR R S LI 1 0 LER A E
[ot10]  “EMEREY EIEREN IO E REME IR & 5 A VDS M I o8 1 B B R A o o
o RV R AR R € AR R S IS BE T U IR — i W LUHE AR S W15 5 1 Fr 4L
i ) L5 A R PR b o ol 2 EG 5 AE T B 0 T B LS . 9, m] LRI AE 55 23 T AH 1)
g~ (o, 8535 R pH) LKy A5 i W AR TS 19— &R 51 SR DNA
BRI IZAE E o JX LY ) B 3 25 A2 08 P AN [ ARSI P AR DA Tt 00 £ 2R Sy B
K,
[ot11]  JEIEA S = 2 A TREH R B S 808 FFAT 2R AZBE G 1 52 SE 2 7 41, I HL Al LAX B
Ja 2 A ERET B R BATAI A A e 2P IR AR SCHEIA (v il T AR SLRAL (A i
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BOARTFF HAF IR AR IK AR5 5 2. 5 S LA R (s SO AR BL , 38 14 Fi M Je
TN 5 ELIE T P A SO I AR (0 4 P n T P O » i3 ] A T B iy R A
(01121 P4 iAW (4 S 9] D2 A 1 5 17 22 AR AU RME S5O+ AR U AR Sl
BRI BT IX LA RME S AE T B BUM 5K 52 SCIIA R BRI [ A
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