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WA~ A 70T 7 Fax—F BT 5 2 L B URARNLAETH S, LR
ST, ZOFER ST, MR TIXERINE 2T 7~ REKRE T S 22 EHTE 5,
Bl 213, B D FEREAGEFRERE) 21575 L C. RO A LI T S 4 2 O BREHAE R
HREER O~ A 7 ath— ) aRy FR ERROEN 0B & 725 0]
REMEZ RO TV B,

4. 3 UTFTILHEA LPCRALE IC DBHFE

A VTN PO LD IREGE OVRA 72 KAT 2 b5 < T2 DIid, BYYE 0 R
WL COMRMT NS LEAR R CTh 5D, BHZMAIT) ECHE 228N Y 7
AL PR THD, LNL—KIZYU TILZ A L PCR EEEIZHY COMATICHWSIZ
IR CTH D2, RERE/PNL - BRI LT A AOBBEREEN TN D,

U T H A I PCRALS: IC(Fig. 4.3. D) 1%, PCR F v 7 & 2 —HF » 7 bR &
NTn5 (Fig.4.3.2), PCRF v I HENAFTF 7|« NREHIEEY 22— - <A
7a VT I HZ NGRS TV, REFEEY 2 — 1Tt —ZThH 5D 110 &, JEEN
EDTODY—I A2 — KL LTzbDTHDH, BGHEEK THD 1T0 2T+ 5
Z & C. DNA HAlE & LY B K O D U 7 v 2 A M & RIFFC I T 5 Z & A
TZX5, FEEFELONL THLEENRERT O, HFEROMATT I H B DY
L., VAT LREF/NUER RS L2 D,

U7 B A NPCR ZF(TT 5 L CTEHER GO, PCREEMEEZRS, I - 508
BB TE DT OEBRME 72 7 7 2 L BEY A 7 V& R IEMEIZFEH
TXDHIREREE Y 2 — NV Th b, R TIL, FLFET A ZAREETT A A
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Fig.4.3.2BA% L= 7 IR 4 LPCRF
v JTE# () £ G ELN S b) £AKETHE
Mo () V7Y ZER(d) AR—Ef

100 L n
I o A
- J AN
o 80 SVIRVARYERYERY
\ J 50 9 5 Y ogof Y
I AL o e
60 LURALALR] NAN [innaessiy!
50 L L
Fig.4.3.3@/IN\8—=245 L& 0 50 100
Be—42—&ERbON\2—=251% PCRISEBSHI[min]

LOAY DZEDYTIEA Fig. 4. 3.4PRY AU ILHBD) T I ARNEED
mES TmORREEE

7137



IR Wb, B BHMEEZAT 5 PMS 2 U 7 7 Z8EHE L THRA L,

YERLL72 PCR F v 7 « A=V F v TR A=y MIEEL, BEHRBEEZIT
WY —F7 77 o CHNIREZHE LI 2 A, —FRICEEI IT0O 2 &
— XL LTHWS E, b —ZHRIICEANET L, mMAOREARNZIICRD L
DR SN T2, ZAUTHRZ PCRIBEE YA 7 VO KIREFT CHEE CH -7, PCR T
ITED ONTIRES A 7 VA2V IRTZ LI DNA OHEENMThI LD, IRE
RRENETHDHZ Eld~A 27 )T 7 ZNO PCR ARHEEE KD 57217 Tl 4
INIRVEOTNTREREEENELCLTCLEI>ZOIC, RELREETHD, ZDM
BEAE R 570, IT0 BHICZF o~ L—FCRY—=2 T i LT, LY
) — 7RI BE AR A F2BL L. PCR A RNE RS DIERIT R LTz, E T[RRI 2= F
TR N B N == T35 2 L L VIRERET Y 2 — L OBREDEW &
MIEL, ~4 27177 ZNORESREEELL T\ (Fig. 4.3.3),

VIPNVEALPCRF T 77 IV —%2HNT, FEiEEREIT-7-, PCRF v,
AR—=HF o T RNy MIEAL, B2 AN ot%, REOERFEEZE T2
DIRTNVIANT—D 7L, aryva—FHENZEY VT VF A L PCR %5
1ITUTe A 7 VBT 40 94 7V IREY A 7 ViR EIL 94°C (5sec) — [55°C (30sec)
— 72°C (45sec) — 94°C (30sec)] x40 — 72°C (5min) & L7~ (Fig.4.3.4), PCR =k
BHIA & — T L—% — (SYBR-Greenll, # T A F4t), FFF 4~ 2uM, R7F
A~ 2uM, 7> 7L —F DNA2g/1, PhE/K%Z 1.8:1:1:1:1.2 TIRAL., 3lullé L
bR EA L, £72. TR F /A A LIE mineral oil for molecular biology,
light oil(sigma) % 3[u 1], BXRUKENRFOE LY AIZIL EnVISION DNA as Loading
Buffer (Ameresco Inc) Z{HH L 7=,

Fig.4.3.51~vA 27 v 7 7 ZNOENLBEDEEZRT, ZHUITED 16 %47
JURE T IRFIZ PCR BV BT~ 5 F CHg e EE )Y DNA BRI L] L CHIIm L T\ 5 Z
ERFERTX D, Fo, HEROREI Z BRI LIFER I, RUT 472
Y hue—/LE[RNLEIZ DNA DN RPFERTE 5 Z &b, FEE DNA OHEIEIZAKLE)
LTWBZENDND (Fig. 4.3.6), 16 VA 7 )VLBRIZHEIREME T L T < DI,
V7 7 RO DNA A RBREMENER EZ 2 b, dREED TV D,

UEXY, UTNVEALPRAILFEIC T v 777 I U—%HT, HHIO DNA OB
g 247 5 & RIFFCHEEE D ERBICHK Lz, ZOF v 7 EFFEONFIC T 73U —
ERRAEDEDLZ LKLY B TORPMEORMBMOT — 7 — A4 FEFICH
REbi-bT Yy — b,
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o 3 K 2 0 a ] 3 0 & o & & w
Tt merker of PGR eretee Fig.4.3.6 EILHKBDOE
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4. 4 OLEAEBIE~OMILE AV 57 0t ABE%E

(1) WFFE RPN K OOk R

B

NA AL 1C IR ORIEESA: & LT, FM Th D bR 3 Ml &M & FF
A s, UL, BUE, IWHAOEERE THO LTV D& T,
WTIH MK L CHRWEEZ AT 5 2 ENRH LIRS TN 5D,

ARFFETIL, TR SIRH OSSR CER L Ewic, AREA 253
LERT v AR5, BARMICIE, SR 2 VT 3 RoniiiEIEY
AR L7, HAMEIO N T AR AL EOBIETHRA b %2 TREEZITH,
T AR EO SR TEWLIEZ B 272 9 IS b b b, M Em IR A D 2
I VHRIC L0 HEOMERKIEICEB SN D720, #EM OB D T/ E
W ERAFEOEETH D, RFEICLY ., MIEAEEZHTHEED 3 KT
WS ZGD Z LN TE D, £, AFEL, BEFEONER 7 vk 2L %
BT 2721 TR, ALSRRIRLEEE b U C ol R 2SR D TR & Uy 9 FI) A
EHT D,

RE AN ES

~ A 7 v EIERE CER L 7o R B A 4 ClfudE S bR 217 ko tiE
FERHE CITMARIT A CE W L 2R LTz, £ 2 CHHE LITLEEAHE Ol
B, B ONEEMIEICE N D REE(LE /) v O EEBLMBEHITH D &G
LG, REEEE ) ~OEAEE L LB S GO EEZ KT H57-OFRA FXxa
7 FIEIC Lo THilamEME 2 Il 3 2 FiEZ et L7,

HAERICESERICE T IELTEOIAT OB LRERZERTHORA M 2712, «
A 7 v RIEK TR WV HIROKIBT o 7THIZHTH [HRBENE &, REREE
EF T L bR S ED [RA NS Tk © 2 FEEIH D, EBRSKIELL
TOX )T E LR R A RN OB R 2 il Uz, %8t 0,1 B o%k
. WA RAA ZIREE 150, 175,200°C, ANEMRERT 0,0.5, 3, 6, 9, 12, 24 IR o454
TPC12 Mz 552 U7 (Fig. 4.4. 1),

150 C6 BFHDORA N XA 7 54T o T AIAEG B R 25N CILMIIE A B 28K (285
LT 72\, —J5 200C T 6 RE D AR A M A 7AW % U 72 MR EF 2 A 4 (T MR 23
REEMICHELE L, HIEL WD Z RSN (Fig 4.4.2),

Beag 48 FEEIfL LS ERE L &
DB EL D b % & - 7= il a5 05 3 6 9 12 24
o (Fig. 4.4.3), WA R W~ TN \
4y EB ok flaeas (00
TITNEEER . INEEREE X 5 D ¢
BNz E 67> TRYT 4 73 175 &
v b — L OB R L [ @
IR TN D, HEHIC AT, 200 &
175°CIZIBUNTIE 12 B R0 A Kol
INERERE T, 200°CIZHB N TIE 6 Fig. 441 HRMHETRR bAA 7 NER
HE T 2L D INERBE R D R & | QLR 2o
AT EITH ZETRYT 4 - '
Tarviha— IV ERREREDR
WHITER 2G5 5 Z AR S
Nic, 200CE MR HIMETITH [
BRBOBE~DOEANKEL Fig.4. 4_

2% = L/ DRI RIOMETHL 52 A4 4 150°C6 B 200°C6 B

ChiD
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DEMIL 200C6 BEfEITH D Z & NR ST,

WA b 27 FHEIZ L - OLERBIIE OB EAMEdE S e

Yt mifaEtEo 5N

ERE LT E A BARAIRCREELE / ~ DIEHAMH SN T D Z LR HER SN D,
AR OMEIE SALFERIC KV | SLIETERIE 2 MiiE Sk 3 2 SRS 2 > 7o 72

B, WA B o THEE L G
M HIR~DOEHOBRZ I~ 4
SRSy HeiE 2 T2, Z OfE R,
AA N K o TAERET O AL L7256
RG> 5 1%, 249nm, & Y 200nm
WTEEOWIL AT F V& FFOUEH
W3R S iz (Fig. 4.4.4) . WRIY
AR NVOWNEE — 7 DR
ST OB AR IR L T
WD O TREWE B S O H
MThDHEHESND, KEARA B
X = 7 RLBRE O JEE TR D & 1T
FINDDOWILANRT MV TR &
nrehoiz,

fifi U 7= S 2 #t R o sk Ak 23
F 50T AEBIREIL 108CTHD
72O, ARRPHEICEI Y AR FA
JHICERT AN D, L
L. ~A 7 v XiERETIEER um»
O 1mm B2 O/ IMEEY S TR & 72
LT, A — VBRI X VKRS
NREEIHERTHy/NEL 72
%o BUCEVEITER T DREIC
NS T D, KRFEEIIA 7Ry
— )L TIE X ) O R H PR 23 72
<HEHFRETH D,

(2) WFFER R D A 8 WIFF S D 50 R
HIEE 1T Z 1 E THEF O I
2L > THEKREEMT S L5 e
ANRRARE THoT-, ZZTHZHL

-7avAickoT, ZHETRE
FEEDREAARRRETH T~ A7
nEREER W T =T — AL
RRHHELAT S ZADFREFHRC, 3 K
JCRLE SN T A A, ~ A7
AL T S A ADALEEIG B3 FTRE

b, Fin, AT ot RIIARM
D> BAEEAGE LT HMLFET
b HNERIEE, D &AM S
NS OFEED B 5 EFRS B TIE
B3 57200 E b,
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(1) WFFESEHE N 2R M OVl R

BTN e ~NVAFTFNA ZADT8 ., b BOY TN EEEK 7 < S35
Y10 A3 Al RE R ZERUERREN R ~ A 7 0 3 1EY AT DA RE - B LT ORI CF
Ji 2008-209555 D HIFA, H T T2EHRICHER,. H AWM YS adh7T 47 X« A0 b
0= AFARA N T LT =g VREZHE), RVAT A, IIRE ATEE~ A
IaRyTF T <A T a By oSV T T o L POMS Bl A T uyiET
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% ATREIC L7z, FEERIC, B EH i K 0 8RB L 72 R & 2 M ER Sy B D FRGE B & |
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Flo, BERTHHLIK A2 DT v T OEGEORIE « 57 - kRPE X LHEAT
B, EEKTETITER—F T « ~IVART T F N 2O FENERENC X A Mgk
EOEFEERA~FEREIE TN,

Q) WFIER R DA B IR S D 3R

{LZEIC DIR—H TIV « ~VAT T T3 ZA~DIH %2 BB, ik’ & o &
DY TN H BRI~ VT R —UZY) 0 3T, BIIO T v Tk T & B 451E
VAT LERBAFR L TCEL, ZOBRIE, BEEICEN, TV A P TUTAZA L
IR TED~A 7 v yrEEo FEHIO 158700 LT 1C DA77 57 - -TAS
THOBBICHLRESEHBRTE S,

IHIT, A 7 afitkEstE - ik - HET AT MR~ A 7 a TN
A DBFBNTER T, A X7 R RECTE S, EERILE LTI, oy
AT LNERE L, FAE AR L CEAMEFEIEL-E 2 ATH D, SkiX. EH
fe~miF T, A% & LT HAg 722 K Ba o3 ROEE Lo <@g CEMAMED
W A 7 a AR T N A 2 OF%EHES A L LT <,
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6 AEEEOALAN T T WIS 1 CF v 7 ORF

(1) WFFESEHE N 2R M OVl R
B2

BESRFFIRIET /XA ADT=DIZEH S NTZEERDO —5 %, 7 a— R & @ik S
WEBECHERR L. WNEBICIEEE D 7 L a— 2 KRR AT S, F L ToHE 7L
I —ARENEONGE L. EERNE» OINBITERERIBEIT 5, S HICERO—EH
Z RS AUL, REE L TN AT LA A 7T 7 7 L0 T 8 LTSI S
Do TOXI T AT AOEBITITEAE G < AR RBIROWKHF N ATHETH
LA 7 aREENEN TH -T2, EBRICT v MENTOREBRIZ LV | 2i5FERE)
2 &2 IMBEEHIE 2 SEREC X 7o, S DI, AR E AT 5 ER L Hmp s AR S
MWRH Y ESREMEICH DX P I K WERIT S T o A L B3 LT,

N K OVl

ERNEZ /NS, BEBFEHER RS WERIIREL B LT 5 2 L NERIT
STWHDOT, — MIgEEZBRHA L, — 5T, BERSTH 5 kB EE 5 ik
H, HONPUD T L—LTHEREAZETE L CB X, tEEogPICHEEIE etk
AP THEET D HEEZEHALTWS, ZOBRIZ, 7L —2A & MY —722ES T
EET D, IKRWIES T CTHEET D 7-DICKIEICHMEREZEZNLEET 2 ke ER
L. ZORIKDOENNBRZIZESZH0 U CEE Lo REO MR O 2L 2 1 L
77

BEOHEBICL D XA T 77 LAOBRKBEENMNIT 20 un—100 um OFEFIZFHFTT D
ZENRTEDL LT TE, FEHINE O 7V a— R RE L VT &P RIE
BRI X 2 L9 12207, S E 7 L — 2 CEET 2B & A
Pl RERIBEERRH D Z &N gmoiz,

ERA~DICHZEE 2, BBV T BUIME LT85 12 AR A Mo R & [B1Y
OFEITRET CTED T ENTE20, KRz

Mgkt U OB R R CiaEic L s VL TSR

BNTWOIMEIZIGEHT 5PN EE LW BT & B TBHROFR
EEZTHR MY UERALE, ¥ b BB ENET I & 2—BRROTE
K DIED 3R ITIEAE LI 20 u mFRSE F T 20 BB D M ISE B R AT DT T

Bl L7,

ZEE A R TR D BRI, —ED
RS & B R 2 15 5 72 DI, S EYE,
AT AR BRI L DB Ik A NI LT X
Tro T DR THBBIED S VN7 AT HIE
BOBRPCTHEBEBRH D Z N 01oT
X 7o, ZOBGUTIRERTFED & 0 FiE K
DRI BB L TWD, ZhaEFHTHh
VR I I D R A B R E AR LS 2k S
B ELHETEDAEENRDH D LB X
%o TbBIRE DL THEIEMENE DI
IXHT LV DDS Hiflr & L CHFFTE B,
B Z AXFEBNDRRE 1T X > THREEI AN ik
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FUTHAR DI TIIF 2T A ATH Y | RN~ A THIEd 208 T
RS ER LIS TSR & L Clia=— 2 Th D, A RN~EAEEE AN
LR~ ava v sl bl 7 ay g vy (DEMENZER Z 9 ER) 1% 100 1 A
EHIBEDEL LV, TBERZRCT, AT v hoen—4 7 L—% O X 5 ([ZENREEALE 55 &
HID BB NT S 23, BELSGFET DN T —T U LIC, & R Ll %
Lo TWD, EERSEN) EHEZ BB T DT S A RIARMIELIIVD Ze
DONRBIRTH 5,

Q) PR R DA %I S D 2h R
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& AN, BOEOMGE T, BRI 2 Y b e — T K D58 b A R U PERIED,
BEIRIF O A PHEDFIEZ R S E 2 HEN SN TWD, L, A AU IEEE
X, ERIORBRIZIE S A A Y O FEFIEIC L 2 MBHEEENBURTH Y . 5
Bl ko T, RIBERIEAZE - LE#RZRK-TLE D, T72bb, BERIEEEY
PR — T DHENIRT A ARFEIE LR, R—F TN AT DO NTRERITEEIC
FEZTOINERICITIE-STELT, BEAHFICL DS 2BFEIEE, AR
COBHCK FESICE > TEEISHLTWS,

N LIFEREDE K L7 WRIRA D 1 20, BELIZZ IV a— A U RGFEELRN D
ETHhHDH, BADODZDOUVAT ATHNE, B H0MilfElc AT AR, =%
X —DHE S LT R, Dl b, AT AT AL LTHWIUE, v b
TOEBRI VLN LI BIEDOV AT ATHLEMAAETHD, = DOFETIL,
Ty hTIHEA LAY ORGEITARRIEFET, B h~OEGEZ G5B TND
BITHD, LoT, ZOVATLAOFEMEIX, HESHA X7 MEt+Hmichd &
E2D, FERBEZINC LTV Faxz—208 0 F~DNHAbARETH DD
T, MOSTE, FRCARGER e E~OFEMEL L B 5,
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4. 7 W~ AT <A ADBA%E

(DWFFE I N S OVl
e

PERD~A 7P T A AL, 3RO NI AR > Z &80 &I
ARG A 2 TV D, B2 X, IERD~ A7 it B SRR R D | Fii-72ik
BAEE TBE~ A7l | 25 R, TOERTFIEIMeME et X | Z2F LT, K~A17n
TG 1LY | TN OBMEE, WE AR IR E FY . SN TOR/ NG
DOFH - HIFEIARE G725, ZAIVETIC, MeME 7 mt 2% W T, JEE8 u m DO FEETHE
ENTe~v A7 ERZFZFEL AN COMAE R IZHL ARSI LTz, Zhid, K
CREST 7uy =7/ RN BEE T, AL LSI 2R B B R A O —>ThD,

A OV

T4 Lab-on—a—chip <° u TAS T /A RN T ASAANE B ZEDTWD, Z
DI E OB E UG - W TEDT SAAL, — IS L~ E D/ NA
— L TOBRBOMRINAESL S EHRS N TS, MEREIO RS -8 Tl WE O
FE SO HEH 3 8D CTHE Th D, L, B TOWERT SARTIE, FEEIEEHRAIC
TERIZIDT2 | W O JE FHIZE VBRI T D (Fig.4.7.1a) . Ko T, IitEASLCTD
WV K QBB N L JEEE N O IR O E 2 F RS AL R EETH
ST, ZHUL, WERL T NAAO AR E B IRICE R 35 THD, AU TIL, 20
A RIS 5, ol /e it i % KBS 5,

TRHENINCOWE B I OBRERITBEO B X BT 572 T OBE T #EVZ L
MEFELW, 22T, A IIEENEBRE TR SIS, B~ /it EiiEzs B L2
(Fig.4.7.1b), ZDIH7e i A& 1T, AT HEIA 720,

T~ A a il T A A% FEELT A7 . Membrane Micro Emboss (MeME) 7'mt
A&BFE LTz (Fig.d.7.1c) , A7 v ATiE, £9, BT M ORY ~—H 5% 7 8 o
PAR—MEK EICER, 20 0o EFLY CH, SIEERIED N 7 AEBIEEIZ
TN 7=1%  $EBUA L IATe, ZOMEFE T, BIE T2V R —NMEBRNOLDOIFEITLY | H 5
W ZEERL O E T RIZIR > ORI R S NS, IR ETHEIE ., B 1 D 70
ER, U T T, BRICHR— MR INIZER EL, R~ A i i a2 155,
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(a)

AT TR AL, BT B E A OSBRI Tx %, IS ES M um OT 7Y
JVRHIE(PMMA)Re, AR FLER(PLA) D #ER5Z I T, 50 wm PU 75 W i Ik %5 i~
A/ PR OIFBIC I LT (Fig.A.7.1d,0) , Fho, KTI71A), Tl IEHIC Tum A—
S — DML RREEAT L TS ZEEHBMC LIz, ZHICEY  AEER OB~ A 7 mif
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WE TR LI E L RS O ML LA 57, ST, MIafRICh BE 13 RS
n7sipo7z (Fig.d.7.2) o LLEDRERICEY AR T2~ 17 i 23 il 5528 5 1
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TE AR BIRE DIRHE /2 S~ OISR SIS KESR B~ A7 ul T —7 /AR
(A LTz, ZAUCKY, ¢ 300 um LHEMIEE CHY7R55, 180° Lk oISV #hHEDE %
AL, 50, REHSORE(LID RN T =7 LB EBSFig.A.1.9), ANT =TV
X, BRRBE VRN INE, AR S TR IEN I | JE iR OB LAV
Wz BAERFO AR GY A7 BRI E D,

MR DA B RSN DR R
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