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1. #FEHEE
11 REZERKRE

FARABF RSP, RIATHUTERERX X R ERERZE SR,
SR OTE A AN N R IR, 25 A A NI R R AR B0 vh B s I 2. il
2 TRR AV AR AL 2 AR AR DA AR 2T (Bt — PR A2 51D 25, K
RENFIZGAT A, By [ B 2 ol gt e 2 i — 2R

TR NBRME K R AN 24T\ R RS2 B AN R 7 B, SR AR AR O« YRR
2HT, BTFEEN, PMURERE VAR, FEERRILIIEREAELS
EEEBER . AN NREF AR R, ST E 5 ok A 2 — A1 .
BRI T, AR AT RA R 2R, ARR LB I R R
MRS . ANATRIA, FRATTS AR BV B Ji AR B AR AN B AR L A ) 42 R an I R AN
RN A — 1, FENIR S BV BRI BE N SR ARG a5 )5 i R B ) 24 Alk. (o
GSK, pfizer 58) HIHl e, ELRFEHFIT N OEEAABNTE L Bk E5s 7, £2
o JUER TAEFR N )5, AT ERE AT ABE N B — i B 25 4k, BONEOR A+
BRI . NS S, BN R T, ARV R AREXE— MK
BOR AL ST AR TE IR, AhATSERr LB LS8 T RATE REZ 7L+ i R AR,
AT N R JE S b B AEHE D) AL BR 2 FL I R, T A AT D0 T B 25 Ik A 4
NSRRI DTIR, HHURARA T T BN L2 FIHR
1.2 REHZERAE T

“PREAMEE RS, SCEMEESS . S AEBEHRKE, DR A N BT IRk A
Al o JEDR RRAR OG22 R B PEAR SR 2R, e 2 R IR IR EROR 75
R RNAEMRIZ5AT, HTT 8 L0 MEY) . Bk, e g, ik

S B LN T ARAH OC I S AR B, R o) I FH A 1) 245908 [l PN 1) — e AR BRI B B
__9%6



FEREIR B SR b, RERE 2 MBI EOR RAE N B8 ROBEA 257 1K 7 J7 THI T

FERRE b, HUMER T AEREA ARSI, A EEER 3, e B R A 15
SRS . AERENREIN, WAL SIIE TN 2 E AR, A R B R 75 T AN
ZRKZREE, BAMIEBR. Z2ITETEMARKZEDN —EFER. FHik, &
FHEZIATENET, NT ZABRRREAERE, MAEE. IAREDHZEARH
S, ST ARE AR, I B R A AR BV R BEN AR B, 3B BN ST RS A
W, B, WENREAEERTE, oI RE MR R AR E . Ry HE 5P ERERA
JFRIAFE T REHBEBE TEE MG, XM RIS E R ER ML A E
BRERB KKK R 1. R HBOE AR RN ZR s Z 030, K308 YR <ok
NI, RSN, TSR BRI EIXNFEE KR N E IR R
FAEARBIE AR A KA 157 HOR I A 25 A NI BV IR R 2R ] 265 BOR 1 B4R 24
GRS Bt VR s R L s A, A RIS R A I B A
g, EREE RGN, @ik 5 10 2 )5, KPR A A A LB R EU R
AN R S SN E S S S A b

ST, DA KSR 2R R T R A R B S SR 2 BT IS K
FHAARR P EEE 2 M EE T 9 B R IRM AU TR EHERL, 1 20L 1 EA R E R
RAGSEPRN ], SFECAEARAN TAEMAE, KILERIR V2 R B B eAR”, 52
b A G, T — Se 7R A ST I AR AN A 2 3. BRI, R TR e A
Hord e, Renle m R R A B R T, ARSI A B A A, e E AN
HIRTES I, FACEAEREYE, OB (2 SER) giaiik, fem s ERsLhy
FTRESI M E RE
1.3 RIEHEF I g

K BB SR T A A R B E B £ (R TR X7
—9°7



RS, WREHEUBIN IR, ERE EPFRARTZ, M2t L A
FIRPEE, UHd. X MTERAE R R BURER N P A, 22 511282 25
WA R sebr 201, SRR RS, WO BYERDGE. 4k, B TR
REHEESN, ATTREECRCE BT 1 SRIe ey, ikl seie i fe, o RE JHig
RINAAEEN. WZIRAR, e 2R sk al T68
L4 RIEHEENR

W REHE, RN IR 2 A E R AEVIHIZG R T RR, PR 3 BB
FAARRBIBE S (AR BERS ST, A I AR R E L
TERIAL, “ARESH]; LMATRA X —FRR, RERIZTILKES LREBR T HCH
frE, RETEEBEIKITES BRI S .
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2. RENEH
2.1 REERIMER

TR AL, TR AR N A T I R A R AR AR 2
Bl ) A ) AR R B TRAR o BEAE AATTE 22 7 AR 22K Bt FORI 5 ST IR
FPZ T, BRTHED T KT B T IR AR R AES S, 7550 F AP Al gEAT A= 4 %
PR R A2 AL R DO I oy BRI ) < DN TR 2 R 43 T AR 1) — MR
PR TE 7AW 5 S0 R B S B BAR T, JEERAN SR NG , & N4 TRt T b
BRI . BEEEMRIEMAEYEARN H 3R R, AT SRR A7) 20 78 T B i
TR . R T R DK, Loy TR AR B A R A T R
RIBHI A o (DR AR Y 2 DU )1 K 208 B 2 R R R S I T AR e R A, —
48 50 T AV S SRR E I L 5 SR AR 45 4 IR
2.2 REEZERE LW AL, EH

VU ARG TR FF R A 25 B bR R R TR 70 FAEM A R B R R
2, TR EARSE B A TR ZURIK S [ B2 AR DG Blk . (R TAR) IRFE (f
R R SRR URAR D S 4 T AR A VR AR A rp ) S AT, AR B (R (9
T WREE, EBH RN o T A SRR AR N o A T 5
ME55. CEMIMLED) . (O TEME). GER TR, (R TRESZK) SAEY TR
URAR AW 245 5 b e B (0 B LRI &R
23 RENHIHR R R EES

(B TAE) & t— LAY TRRAR S SR ARYEIR 31— 17232 %. AL DNA XX
MR S5 K P4 7 B N IR 2 T HRI 0 e 78, B 22 R AU 1 BV AN R 7R R ARt 1
R, 52K T DR E . WA BAR BB AE Y] 24 450840

W R B TR T 7M. a4 5 R ARSI, 52— KR F B iR
09



MZIF @ BRI, BE— SRR R AL, SREUEA R AR T BAE 2
R AR E AR RPN TR AR Tl — 1T EE LR, AT e
AL TRE, (RN TAR) 2 2012 BA FF R I ABHREE, ERA IR A R A E A
2.4 F AR B EE

HF AN AR N SRS R, §I25 TR 2 R ER e K 3k,
R RRECE B RIZ, T RPOKEY) . BER 2. SRR R IR
Ko FE ST A TR AR R A A R BRI Rk, R TR
WK EAEMBI L T IANA . GER TR AR TR —, i
ARTTRFRIS ], S AR A 251 AR BB R, AR N LA R sl — 2B
BRNH 57 19T s (1 A
3. BUMEA
3.1 HUmEI2E G

XS A

LIl

TG 1
32 HEER

2011.07-2014.06 rh [ 22 ) oK 2 i+

2019.01-2020.01 5 B[R A7 24 2 Bt ANIRVG A 223

p) ] M— z4 DU TR TR TATEUN. BIER

33 BFFNE (7))
YA B TRESIZ) . 9K R 25 i 5

—°10



4. FBRE

ML) CEPMEE) . (ZERE) (E5280 TAEMSE) SRR 1% TR 1Y
Hefil o SHAEAEFAFARTTRAERS, RS E IR IR, Dhig F BT TIREE I 5 2
(PUERTZH) CHIZY TR SRS AT TR, BN 7.
5. REAR
5.1 &R 5HReTTE

FERIRTT I, JBIEA TR 2], ik 2E SR s R F I 2 1 S R G REAR
JRER, J7ik. S RS B IR R K TAEARSC I T BRI R, FORLE A AR A
AR D IR, LURCH BB REREZE L) N AP B =4 . EHRe 7, il 54
FURRRRCE ML, BRI BN e BRI AR, SRS BRRAE L I H
52 dRR 5L E

B R PR, b e SR IH TR (K S A S O, AR R (K By
R REFMBT BA BT R R S, R R TR e B e N 2
WA . SRR KRR R, WA AR, SRR I, B
Fr A 2 Y2V AR R A6 T AR 2 T L IR S, e SR N AR B ik
—H%, TR
53 /R SESMMENTTH

I A T TURAR 5 2, K595 28 A S SRR I RR AR X o SIE B R 6 S 3 (1 M — At
JER TR TR I B BARI %R, 22— TR BRI SRR, 2 Masie A
IR AW R SER 2, AR IEFIAE S . E AR, b A5 25 0
HL, W RIHERE, ARG, AFEEIER, FRRRERSE, SRR
(S E
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6. REAR
6.1 RFZI A B E
(GERETRE) RA R E IR, TR 322N 25 G0 3 R RS i R A SR B A
Jrid: BRI, RN AR, Bk, mAS T BATET SR,
PRARI R H A 7E T %A SR DN TR 3 R R AR A AR E R 18, AR
M, NS G R R TR U FT T ER R A
6.2 FEEHES. HX
B BT RE RS ARAY WA EA, TORER, RAMEH STk e, S
PIRIEA LA AR GRIBEIKEAR . PCR BIR. 20 T4 HA . HERICHE AR,
PP JE PR IR AC R L SRS FEDERAEE R ARRIR
6.3 i 22 HE

VAR K A A H 4 RRD | et

B SR 5 EE D TR 2
H2 B [N RS EIRL 2R R B b 2R =) 2
FEDA [ 454
3K or ¥ vl FE T 2
Al JiURL A A4 2
H5 A PR A AR 2

FLGE 22 R R AR B A

#o ik N LRt 2
BT RIBHIE 2
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8k BEPRHRAE T R 231 1) 43 B A s 2
$oW T IRAT 2
B2
%10 % BEDRHAE AR IR S AR 2
511K PCR AR S H R 2
512k DNA 751453 Hr 2
513K DNA 47 2
%14 K DNA ST (R R H 126 R 1 7 i 2
515K RFATAHEA 2
%16 I B TR 2
Sy =
7R SL
71 FE¥ET—
7.1.1 HEHE

oy IR (940 9D
712 BEEHKR

I HFE R A AL R AR IR R, SR AR R R TR AR, Tz TR A
X AR 24 1) B B R
713 HBENE (FER. B

B R TRENEA S KRR

M R FERRIERORI R R AR 18], B S5 .

TGRSR TRERHEAE, 8L K7, DNA FIZ5/AITIRE, 2R TR LA,

—°13



LA R SR, R RN, R o o F e SRS
7.1.4 FFTFE
B A TR A

S B CEY Y CEX
i CEL PR CES L BY

c RARE: A AARTLE. S, K.
., kit TAFHBTREGEH
c AR LR FHRAZKEAHRITOLR
TaFH, FLOLAAIHATRAKE
WELEBRAETAWHKRGLHAF,

SN TR GERERE) FERF A DNA BEHER, BAEMNEA LR 5 —4 DNA
FrBUsid LR A (DNA #i6) 816205 — st gt REEEd 5wk (clone)
FATAEIEH DR (GRIE) AT i A= P b PR R (R 8A% 2200 T HOR. OB 21
).

H B =R

1. DNA &Y

1944  Avery AL, IEW]: DNA RIBEYIF; & L: DNA AJ LI —
AN R B ) — AT, TR R 8T 2 o BUARAE ) SR 2 1 2 A P I i

MR TAERSE S (Lederberg ).
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Kill

Polysaccharides Lipids RNA Protein DNA

l b '

LIVE R CELLS

l
l oo ' N
® ® & ® &6

Ko, 48 SUER T 1 4 Ak s2 i
2. DNA W2 gtk

1953 Watson/Crick g, 100 F2Ean Rk 22 R JEAF M ] 5k /RSO A i s, Bk
TEREFFT 4.

#ik

iR

RS 3 3 3
BT RS R VNG

K7, DNA XU e 45 F A~ Or B 52 Al
3. HsE 1 IHEAE BALIE K T 20
60 AR R WAL A AR € 1 %A T IR 5 B A I & )
BAR ER=RK:
1. T AR

Smith 1 Wilcox (1970) Mt/E&IE Il AT 5 Haemophilus influenzaed 7 & 464k 17 R
—°15



HiVE N VIBE Hind 1. e THRBE CUERERG) SR IUMAiE B 5E 13 P TR AR (1Y)
HE R

2. BRIz 3 T A—DNA #ARAEH o BURLA D

M MSE N T (Fertility factor) —F [K77-, 1947 4E Lederberg & 5c#2H -

3. WL G A

Baltimomore 541 Temin 4% (19700 % H KM V Wikexly, +£5 7ok, &
AL R ) 2% RO AT RE L A4 %E cDNA SCEE R AT g

/ W ;%W;ﬁﬂifﬁ.ﬁ.

el Eﬁ?gﬂi‘iﬁ"if\k B iCAE A~ ﬂ
( / ori
\MYNN

(A B P R LVR AL
\

|
| TG

& BEEE M EH T RIDNA 7T
G AB|IZ R HTRE

N i —
:: S E B ik

a1k
B 1.1

BUR, TR AR5 R
JE R TR AR AR R R AL SR =1, J: TR B DR SR 2L I T il o b /R B
PN AIVEIR IR 38AE 2 BB AE R 7 TRl 1 . 1909 4F 127 %43 W.Johannsen $ Hi“ % [4]”
(gene) —HARE T AT /RN AL E T, UATERF S BN G, % B RREHAR
S 1928 4F Griffith B 58RI T il R 3R B AR T, D LA B SO TF R T B . 1944
F Avery FHHALSZIIER] | DNA S22 B L)) .

DNA HI45%: (1) DNA B4R DNA /& i bkl . BRI A0 4 Fh & & 15
—°16



e RJPRIERS | SRS i e nE AR nE A . (2) DNA ) =4EZ5 ) Watson Al
Crick T 1953 4FHE 5t DNA [45 14 & SR SR I DR 4544 . DNA IR . 1955 4F,
Watson #1 Crick $2 ! | DNA I E HilA R, BldE— 25 8EA T AR ) H & B B0 AN . 1957
%, Meselson Fil Stahl [{J5240 R B, 7E 51 5¢ B DNA B 5876 UK BN 380 E ik
MEELEH, W2l DNA PR HER R B EH] (semiconservative replication) [/
AT . DNA A DL BB (5 2. BE DA m DLl 8 (B A=A, B DRRI R 7 o 1 e
B FFH Z [AAFAER B R R, HEDR RAE 22 S HUE A h — AR 12 E . RNA 2 DNA
WAL S SRR (RSB T 5 B . $e S A& B DNA A4ifd 3 Fi RNA,
El mRNA. rRNA 1 tRNA. tRNA E# %S5 mRNA _ER#S7 AN, JRERN
JF A A R R R R B IEFA AL B . B2 DL DNA BN, K5I8 (5 B 5
mRNA FJREFE, B2 K mRNA AR5 SRS 2 8 A ) & R P F I R

e R B AR ROR I e e ffe 2t 2 DR TR RS 2 M

1. ARIEGTA| |2, FADNAZBR —AE TRMOHS

'ﬁzﬁﬁ$|ﬂ7 E}}%&ﬁl-ﬂ-

KA A
Escherichia
colife s &

ik

BRI MBS IEAL, 1. D3R R Dt B A R SR,
HH A5 1 X6 LR S R IR T IR SE [ o 28— N3 R A IR 2 91 5 L I ) = R IR 471 7
— RN, WERBEATRILANER . 20 FER R AR SR 20 A 70 SEALL

K, FEEAZEYHRILT BIWFERE (Ginterrupted gene), Ji& R A& X P[] Wi 32 R 7E A% 2E
—°17



Pyrp A7 £, AR RFTULNSE R A AEE N & T Gintron). W& THEHAZEYE
PR R AN BE R 2 R 1Y) DNA R BUE AT %, iy 1 (OhE5) (25 RNA 4
BUSRAE — I R S TS RNA WA b BR & MG T TR eI B 1 iR
FUS AR — TR W S R B, — DN 2 AMNE 1. 3. RN ES SR K A2
PE: DNA 351 5 & 507 SR R R R AN 1, 5.9 DNA FPA1a] gafid—4BL B
EAM, XEEARASH EAGRRMRNFIES, ] EEfEAR. HAd
SEALE I AEA RO ARG (BRI FRIETE MR E A5, P& B el iE A A
(Al e DNA T3S R — 740 2RI & 5 AR Vet ] AL A5 DUREL. 41
U ZF AT B IR spolV DR B A A PN ANR] X33, 24 7 B AR P I {3 id =i 24 v 3
RAE . 4. RN TMEIET: Bal kR s R P s hE G AL RNA RE
it ) 25 & A k3 (binding site), A F Y FHRX AN G (R B2 2 57 1, 17— £V A
SLIH 2 (8B 22 57 o i (upstream) Fi5 5% kL 46 5 22 M R 17 510,100 15 (downstream) #5245
ARSI B 5751, R a3 3751 ek b 3 B W AR — R K R
K, 53— P AR p R 5o Jm B 2 B RES TR ks € AR DNA 751, i 2530 454 o

P
iy Chromosome DNA \:\/‘

-

EcoRI
\ Target MY
gene

B TR 5 1 — i SRS

7.1.5 BEHE
—°18



— HICHIEA AR R B PR B AT, D9 1w R 2 ATDx 3 R AR IR A %
R, TR, A T A B YRR i R R R [R] A AT ) B DR S DA v e A TR A AR %
i
7.1.6 RN ZHE KR E RSB

1A A . D AR TR R R

2 AT AU B R TR AR o RN 0 A% 2 R JRE B A SR 7 2

3.5 JR 5 [R] FR) 8 0 2L S v ik PR R R PR S0

4. F A TR T 7 R SOMTRIT S5 an ] 2
7.1.7 URATHE R 1B L S FAB AR R PR K

HUTINFL &R 24 EIRATN S5 BT o X0 T AV A 22 1) Sk aih
AR,

718 Z2E TR (RAZIH—F=ET)

(R TR =BEM, H—F (pl-pl3)
7.2 BT
7.2.1 FEHB

=R (9.11)

722 HEH

TR TR AN R TR BT il R BRI SE, Rl T I B RR A Y DD AR
FAT7 AORRE SR BRI . SR A B R AR BT T R K, B AR P DRI %
PR SR AR R AR () Rl
T23HEAR (BER. R

B e Tk L REER RS AR A

A R BREE A IR R S A AR S R R
—°19



FEINR A RGN EGBM RGNS, O BRGIEN VIR, [FZE, [FER, DNA
AR BEXT PR A N DI B DI EI A2, TR AEAE g, DNA REHE, SFxE, RKimf
it o
7.2.4 LR

SRS RS0 BRE(restriction) i —x& SR UL AT LLIE I B o1 g )
VEFLBBOA NAR BOWR T 7 DNA, 3 00T 1 (1) 77 32 08 52 21 BR 1 o

IR £l £ FH - S5 B A2 FRE 1 28 DY D7) ke A=\ A T 4 3 O 7R DN 7] 1ty
Fr W, 4E3 1 TR AG E DRI HLA . A2 1fi(modification) 5 & 345 £ ) DNA
I FAE &l m i AL B R VE IS DL SEAE,  f DNA 15 DU 1, AT S
B 5 PR R B

AR 8 40 i TP AR B 2R B B BRI R A Aok g 1%
Yl H i o

PR 4| 8 49 5 AL
204 2,60 F 4%, # kAE.coli K 5% 1% #| ik

A BT iAok AT @ o Hind [IFR4] 42 & 4 &
5’GTPy!'PuAC3’
3’CAPu,PyTG5’

—-°20



Escherichia  Coli Ryl3

~_ 1 7
EcoR I
S

B& & WS

HME RN FEAER
MEH—NMATRAMZHNE—ME=1FE.

T 70 [ I ik R A o 2 P e ) V2 Bl — AE IR IME I R G o LU 8K, 93%
1 R PR B 5 LB G 1%, T BLRR HEEAS 2 1%

BRAIBEIR B T8 — SRR N 4-8bp,  BeH LI 6bp IG5, BR T ATCG
JUMBEEE R AR JT RS, KT 181 I B -

R=A 3G , Y=CE T, M=A 5 C, K=G 5L T,

S=C B, G, W=A BT, HEA 8 C 5 T, B=C 8 G & T, V=A 5 C 5{ G, D=A 5§
G T, N=?, I=?

3 o g 7= £ P K i

1. RS $5 DNA 7557 B 1 N DA% R B I A P R T ) B AT EL A MRS (1 B2
B EAR T R AR S 2544, BT B 3 T MR ) 0 T K 1T i e oK

2. P BRI Y DR BREELE WU B A AR A DL, T R BOK i

3. JEXTFR AR M IRA P FIEIENRR (TEESCEE)D B, PIEIK A A

—-°21



EcoRIZE =4 15 % P4 2K iy

EcoRI 377 F e B

5°...G-C-T-G-OH p-A-A-T-T-C-G-A-G...3’
. L1

3°...C-G-A-C-T-T-A-A-p OH-G-C-T-C...5’

3ANEEMS

1. [FIZf

VAR A P 50 B PR A B R [ 28ty (ELZ A ATT D) B2 5 7T BEAN TR

2. [FEHE

A [5) 18 OS  l E7) 0 r  E701)  R [) ) oR

3. HAL DI

A LEZRAR SRR T A5 B B AR b S N DB N & 7, RSN

S
=

—=°22



Bel T TRFIFFH B DL BamH 1 {HHI 5] B DVEIL A,

ﬁl%b
W ¢ \JW"
PR

PE R E LR R A BT [R]— R o AT 27 kR B H O 22 1 DD
B AN R A2 B PR R — R0 P A R B AN R R DD BRI M B AL

i
3
3' Sf
G
50
5 3

s o
JEA: DIE T R 2 R R UL AL, DI E e 41 _E AR A 51k
R

B SE S TU FREIVE N DIBHE R BOEIR (37 2D T, 20pl )R AK
Frb S/ RS IRD) ] 1 ngDNA (1 &

STAR V& E: fEARBRARMIZAAE T, AVIREDIR] S5 IRAIAL AR MBS 842
MFEFS, X—BLRFK STAR (%5) iFHE

s M P P R 3%«

1. DNA F£ 5 20E : DNA FEHRA B 258 . &7 L1 EDTA.
SDS. NaCl &5, #8A ] GEAM | BEE 1k

AR VLN 7k SEmliE . IoREg &= (lug DNA A 10U ).

—=°23



IR RIS AARFR  EK Js B[R] o

2. DNA Hf 5 i AL FR 2

KA B H ) dam HSEALEEAE 5'GATC3' 41 1 RIE NS N6 7 5] N\ H
R, WA Bell Mbo 1 45, {2 BamH I. Bgl II. Sau3A I /525200,
KA B ) dem FIEALEEYE S'CCAGG3'8k 5'CCTGG3' 7 1 H 1) it e g
C5 i BB NI, ZH L EFA EcoR 11 %%, {H Bgll. Kpnl AEZFNM .

K FH 2% H B AR 8 B DR B AT T8 TR PR SR 45 BURE DNA, - FT 1 DNA (i
B

3. B SR

ZHhRE I MR & 37°C, W Smal A 25°CHE 30°C, Sfil A 50C. &
L P I R B R s s A T, LA SR

4. DNA 745t

B L ) R B R e iUk DNA I, Big& L U1 41 DNA I 24,
A ik 20 .

5 AXIR A VI 1) 22 M

EREEIONE . IR (KBS TR, AR pH HSE, 22t
M2 N DI R A D) B 81 R AR AR Sk, BT R A< B IR AR

Pzl 3

1. DNA J%E#:

DNA LR N EE R, H T S AE DNA S Al
BRSPS EEER . BA R8T ATP 8K T NAD+HEAT ALY
WA AL . DNA ERRE AR AL 3 R BRI IR S A1, T LB IR — Tt .
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-0 i}

. ._—m—.—o

> ’—:. -8

| ._— oo
A

s ey

- SR -

BEFESREEY PREEEEEE

2. DNA A&

DNA A 3 B M2 L DNA 146 8. B4 T F DNA R4
Mg, JEAZAN) =P DNA KGRI AN 11 2 (00 HE 1) - 2206 .

KIGHF P AAE = DNA REMREGH [ . [TAI: A4 H 5
B U DNA BAEE, BEBa. B yFLRARAE. HlwH TR
TN K AT H DNA B4 8 1A T4 DNA RBE8. 58 1 T4 B4R
Qe RIGFF B T3 AT PCR B4 EOR I 2 9 #4 () Taqg DNA ZE &1,
Bk H —FlK AR AT

3. Cas IR N VI

CRISPR/Cas (R FIE FEF M CE & 7 1) ( clustered regularly
interspaced palindromic repeats, CRISPR) &Gt & /7 7E T i 4l M 4 2 41 B
H— BRI RS Cas W2 — RIEAZMIEERZRAN VN, HI2
T REAE B AL RNAR (1) DNA FEAE AW, M BH AR AR (9 W56 B 4 0 G
R ZAT AR

—=°25



AP AR S

il p ok U]

Casl

2
LY AT LY CRISPR

Csn2

- CRISPR

Coae ek o ooz MR

Csn2

§ msrm ] e A2 ONA ] Aucriikly - AR DNA

[#] 2. 32

4, HAlor¥ e ke TR

& TDNA#K
B RNAER &

PIUCTEIE ETL

Y
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7.2.5 BT
BT T TR PR R A R AN 265 BT R AT
7.2.6 1EN 2 RRJE R B
1 BRI A DB AT CARI G AR LA 288, 5l a2
2 AT IR ARG [F) R, e AT DR AR rh o R i
3. NERIEBR I Py UIBE IER R FEAE R, A R 7R B R 02
7.2.7 URATHE RO B AR R BR R
BUTA AW 4 LR S BH AT
7.2.8 ZFEFHR (BB —EWEITH)

(R THE) "R, 2B & (pl4-pd3)

7.3 HFHEITL=
7.3.1 #EHB

HPURER KR (9.140 9.18)
732 BEHEIR

WX A RIS, NRBIS TR SN TR SR M I 2 b oA
2 AR R 14 B 53 11 e B A 2 A e S B A i I R 22
733 BENE (FER. B

B R FUREUAI AR

M R BEARICEEE, BRI R A,

FEENR A PRI HIRN, BRI AFHAE, FRic e, soke i s oD BE,
Hik 5 5ME DNA MBEY], MR DNA S8EANER:, BIMERAFIRIEL R, Rk,

7.3.4 H LR
—=°27



BN R RFAE: BT LA AL AREY B LR G (A& RHRE D DR &
FEMEEVIAL A, HEANE DNA FrBUE AN, RN AR ES], Fikfbrid, HTimik;
5 SRR INE NG (O P = A LN IO K

JERL (plasmid): AL TV 2 A0 T b L8 FAZ A0 i G (AR S 384 P 5 IR ) DNA
I3 T, BEMSL RSB/ NE AL B, R/NE 1-200kb 2 8] AR REANE], AATT3A KT

#=H (#f DNA).

4K Z TR DNA & REEIRTE, EH A 3 MARRIMA: P& 2 TR
TRIFE TR MM, TR AT G IR DNA (cccDNA) IXFEff) DNA J# % 2
DUEIRTER SC L (o) WMRMF L EREE T RA — KRR G R ML, 5
— B HILA — R HA OB, FRZ A DNA (ocDNA)D, LRI OC #%8 (b); # R
R DNA £33 1& 4 1) R I VAL R 9 VDB D) B 2 ), R AR SUBE W 282 T T J & 7% DNA(IDNAD,

AR LR (2.

—=°28



X 3 7% S ) o
R (SCHA)

RIS 1E EAMERIR R (D) BUORINTE ERAAAZ BT, R, “fHE.

fE0E LA, BEAROEIRE, xifE LRSS IC T, 18 1R E BRI AT DU
AAE T . () BORLEITME ERUEiEAAF, R W TR (BMEasD #,
AREsE R B H R Fex. (3) BURIZH N LT —LLd A s ThRe, 1Euxsfa
TARMIAME e (4D BRI T 18 AR AIRDL, i ERE ALY, SN
RESCIR B A R AN e AL Z 3 A

BRI S S (1D BB S FRLRES R A MREWLE R, M)
T A RORE & — R LA, ZHmaERamr A amiba, 24 amRiRm sin—H
HERA . (2) SKEE N RS TR R E A, AU AMNRIE R ik 21 E 40 b &%
SREY BRI . OB P PAGE R, AT ABYY), BUERR), B TAEMEEARS
AR T O TURE ) R, 4 ] R AR, g1 09 A1 SR

JFORE R SR A S H AN FORES A D R 4G X DS AR S A A A (R

AL PALE ORI BHlEIG X R4y 20nr s B 073, iR = i =0
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Al

JEORL A F5 DUKL: 4% TR 3% DUBORIRERE , DR kL A B2 ) 370 ™1 7 S A
st o PR FURLAE AR R A DB IR, RZ) 1~ LA FR st R ki P8 DLEG 2,
IEJLH

E & A

# NSy, —KSFT
104, 2F %4, 4
HEm’, SR
DNA 5 4 4 % & 42
#*|

Ao 7 Al

# N %, 10-2004,
2T EL; AHARR
4% A DNA 5 4 4 %
4, sBEEQR
N #% T 1% % £ 1000-
3000z %

. Ew&AARi
T4 mER
a, AEHhH A %

AR Tkt P
1% A Ao Hu R SR H T A
5230 LR~

DNA4- s,

JEORL AN AR P AN JBORLTE 5] — 1 =3 vh AN B A7 10 30 GO 9 R [ AN 1 25 1k
(incompatibility ), ‘B2 R 7E 5 AR F NG, FEA P ) DNA [R$ RG0S H LIS .
FURLIR R Fa PR A A IR . BARZAET, IR Z Bk ] Do i 40 1w 45 &
(conjugation) FI1EFHFERS BIH i AN . & TR EHEE N mob. HRBEEA tra. M
1 FJEAE bom B IR IKEE RS BRI AL A5 nic (BEABYIRD . (FRF: R TR R nic/bom

AL, (HGZ AT OB N 7ok AL B AN A h - (RS R
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it fRAAHEARS Gk
(1) A¥kF&#u#ta (amp)

(2) onkhdia
(6) ##& (tet)

(5) mEEHH

£ RSk 13) AEEARER (cat)

(4) %% %
(kan) /# % % 4t
#E& (neo)

FORLEAR IR 1. sORERA FZH T (/A7 DNA B, S5 S i sk,
pBR322. pUCI8. pUC19. pGEM-3Z/4Z %%; 2. FIEFM 78 ik ELnt_ EArAmk,
) N Y by R O W & S 1 S o e/ 2 3 N e = LR A A TV

A BRAR (R 73 ARV 2 W TR A SR K B T TR AV S B 1, IR T )5
ATENE IR, , AT NN . AR B AR BE R 4 2 K B2 297 50kb [ XUEE DNA
3T SEERR/NH 48,502bp, W% —BOKREEDY 12 M IR AN PAE Chlide ), AR
N cos il AR R K DNA BEATE EANMSG, FLP o LR BB o B e of T A IR
DNA 735, T JE1ETE L4 DNA ERBEAM LR T, T2 AR DNA 7>
T

M km —
/- R
CCCGCCGCTGGA
3 s.P

)

l LM
(a)

—=°31



A TR (10 A= i o 430 D 3 TR 1A i ) 30

M AR ISR T R e, RERR AR AL, AT RER I DNA EHEEE 2178 L4
FIge ik DNA b, AP AR E AR, XA LR AR R A . B & L2 i
WE T & DNA R e A int P43 PR (007 0 Tl , - 13K i 22 DR R TR0 9 P SRR
T EANMA S PR n] DAAR B R B R T AR Bl AR R, R R R AL T
RSB VR IR . DNA H A ROR — i B B AR 3 N TR IR

W )
)

BREY

%

EA st 'r

A

© Po
pe e A
l*f; ]

D
50

(g}

a\@
7
9

<

77
o

0 B T NV T 2 i Jod 303 SCREIE N T T A i ) S Pt o K o S IR AT B A, R B
VA TR 2 Al SO W T A e e A M A

SV AV o A R R A R

Lo PR PRB U7 T IR e 4 I 2R T (R S 52 44 |

2. JEN MR R DNA ZF i 4 i EEE 15 340

3. BAR ARG A0 AR O i) ek W A A SRR PR 37

4y B KRG R TR RS A IO AZ R A B o

5. A B T DNA KRR FiS 2H 25 it 1 A R

6~ FERL A BT A B A URE A A 2 240 B AR T o

A AR B R 1) 8 AR L -

1o R RN B ARG R AR R 2H 0 48kb, #7 ] 9~23kb HIZMJE DNA & ]
—°32



WA G, AL IEE A

2. lacZ B[ @ 4G AN B AR 1) B- AUBE R R A By, 7E IPTG/X-gal
A1 7 4k L 2 e A A

3. ol BEPHJeyE . AMIEEE R N F of BRI b, {0 B A v 0 N AR AR ROIRAS

7.3.5 FE T
= WGP TR AR B Y Y AT
7.3.6 1Rk HE KR A R B
Ly AT ho—T AN FERAR G FER 2
2 MEA— D EBREEARREA, B0 AR RE R AT
3. BR 7RSS, BARRIARCIE AR ?
7.3.7 WRATHE RO R HARAR SRR BR R (BUM. 4D
HOMNE &R 24 BIRATN S HHR AT TS
7.3.8 ZEEHR (RS —F BT

(R TAZY =ZEPAR, 5 =% (p44-p53)

7.4 BTN
7.4.1 B HE
BANUGR (9.21)
7.4.2 B HIF
N LG R AR IR S AR R AT (R 0, S UHR A 5] 2 T R R LA T R 1
SR YR 8 LI TG E AR A (1R S A S P A SR

743 HFHE (FER. MR
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H A FOREARIRIE .

M R NLR ORI R

FEIHNH L BRI GEARIER g, BRI AR IR EE, Rk Bk, ke
SCIE (I R AT, BAC #oik K54, BAC E/k TAEFE, P1 BRI AN 5T
HRRFE
7.4.4 BETE

FORLI S RRE AT & . AL Ccosmid): KL SEBR 2 ORI AT AN, 27 A cos
FF B FURL . cos 7 41 FE A B 7K DNA HOK DNA 25 2105 B AR ks o BT 75 () DNA 751
FORL I A R B G S BORL A AL s PUPERRIC . cos 7 L, [RITTT BEAZBURL—FE AL RIS 1F
IR R N—% 5-7kb 72, ISR BE R fr Bt DNA, FUf#f)i K DNA fr B nlik 45kb. A
IRERLEAAR AP cos AL, ERFERE ERTHR S &R . Fkiuikn) 3 2 THEIR
P AR B AR AR o FE AR v B S BRI, R B 1 TR B AR BRI A A
cos I mUE R R AR IR K 5, TN BORE IR EE R B2 AR 2 22 R 55 A T 1R B 3
Y H 50T A AR TR A A 2[RI o 3 P AR S P8 2 R DD RG> cos 7 1, FEAE I [H]
77 cos A i TA] R P B e B0 R AARIORE P 25 o SR VFAE N BON 30-45kb.

AL R 1 Bk pIBS:  SLALBRIERAE, AL, KU 5.4kb, it
PEBER ampr. ColEl EHlEE Al Cori). cos LM Z FEfEAL LA AL, W4E4H 33-46.5kb 4k
U5 DNA FB, FZEMHTEYHE e fEE % DNA. 2. 53 cos Al IRRIEA:  c2RB
KN 6.8kb, FPIAS cos AL, fE cos A gl A — N RIBERPUIEIRR, HIARFEA
33-46.5kb. SuperCos-1 K/NA 7.94kb, A SV40 E il 55 Al neor FLiEIER, HEN

35-45kb.
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(a) ori (b)

Ap’
cos
Bam HI Bam HI Hind 111 Bam HIl Eco Rl
: ] Eco Rl
gy Hind ml ,l, co |
b BRPERERRANS | | BN
v Bam HI Eco Rl
Bam HI Bam HI Bam HI Hind TI1 | Hind 11 | Bam HI Eco RI
L~ mmr— | —mm Ml (om B T— | 1 mm |
Bam HI Bam HI
Bam Hl BamHI Bam HI  Bam Hl Bam HI Bam HI Eco RI

' A DNA ' : AhgE DNA :
M e Mg

{8 Bl cosmid RERERFRERE
(B3l8 £A%E., BH#E. KREHF 1997)

—=°35



Imﬂﬁl{\iﬁi HIZDNA

Amp’
ori
Y
cos AAAAAAAA
- A .
Hi
Amp’
— - S

M
0.3 g B 1
SRR VR 4K
3 NN

N [ WEFRIEAL T

I T4 R 0 17 28 B ) — AR
BB S 10— JRR

RS PR S 2 NV S ) A QOB 1) B B e, AT - BRI B AR B R L
BAR B B AT DR BUY 1710 24, DIAEAE 2 LA (R 304Ak B B i %, 4
RAE—ADEL 7 WA LR R B EAE — . (AR PE IR A 2, n] BH 1l 2k
o7 B S RAMNERISNE R BOH HOER MR — Dk 1. 48RS A
HAARARARBI 7 BAESLIERR B B 2 sein g Ry o, @ik

30~45kb [FJ7MJE DNA #fi Nk DNA, i, SANEE R T gedd N — MR A B,
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DN AN Fr B WK 3 3 Mk RSO PR BR JEE o 0 T ) T 9 AR A B K W e
DR Ak P AT 407 b ) 6 DR SC 2, UG8 T 5 )3 — DINA 7 B VR AR B 1) I
RN T R R T R T i, E T S R £l RS ) 2 R S R AR AR SE , AR
Fi BUANIE DNA A3 w] Gl [7] g T N H A B0 R k5, BT DA 18 PR R W 7 1R
Bk,

WERE N TOe AR (YAC) J2 ] R 7 B e (A 1) 21 R R 2 AR B4R, YAC 245
14 REAEABAU I IF PR 1 R (AR I IR DNA 4310 K R BEISE R 41 DNA JE 32 5]
YAC HAAKIPIAE L, SRR ER B F A K7 E S N R B ) YAC.

YAC HAARL & A T Aot BERRR ORISR 5, B R CR S T, BEREg
ARG 2 RTE, BERERGIEFARD, KRR R TR, YAC Sk s &
N 250 - 400 kb

Wil R et ik DNA 580 (TEL). DNA R HI#E 25 (ARS)FIHE 22 Ki(CEN) DL K 05 B
(1% FE PR 1L (HISA4 AT TRPI)EE X e 41 5 [ 3 R i A B SR pBR322 H1, #3 Fl YAC T

FERAR . YAC H0AR 122 FIRA K B DNA ST, Rl RERA 2 S B ZE VI
—°37



SEIR A, IFAS AR B 2 5 e

M BamH I V)% pYAC4 HAARIUIRG , BUER T — M B BER Ak, et
PR )0 FENATTAF o IX LT £ B 1 n] DLBKEh Gt iRk 1 AT 73 S, T R 5E
A e R n] LG R AL (AR /N1 DNA B

AN RIGILEFE: SUPA BERIE BRI R TR 2400, ARIEII RV 2 H .

TiEFcEANREFIAZESEMRAREED

n FRIiCEA n JRESFEY

aph

tt A preofs )
RAY A u:ti;-':’:

AMIFDNA
PYAC2
(11463bp)
\.\\s\ N BamH | lnmv. TR A
.H m
EcoR 1, BamH T,
P
LI (EN6.0kb) N (FY3.6kb)
\
1 Ta DNA§ His
4MEDNA
| 3. 22
Nragesim|
YAC N B AR K
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— AR BER IR AR LA K AT B8 TR A AR B B FE I B RE (Y £ 751, 4
bRic, AMNESERIEAGLA, JAsh FRLIET . BERETE R h A B R KT R P R
i, FTIE R — KA o AR R . IR TERE AN TRtk & UK Uik Ctel),
REH ERHIFS] (ARS), EEREE 22 f(CEN), BERERIEFFRIC(TRP1L. URAL).

FIR P P BEAE 2205 R G sk

B E YAC 3 ds A Bess ML R R HE I G R S TR &1k B
FESAA YAC 4N B 2 ADNEE AL R BUERH UL S . YAC Jefafk
576 A2 20 M P G A /AR, YAC St N T R 5 AR AR 7 B8 K

Posti: WERFANM LR A o AR E B0 A I RIRR I 1) DNA B S50 25 22
M, SCERARERME, S ERRG A BRI A

20 B N3 G B B S TE K AT BRI R 7 FSORL I B At A 1, HCRe A8 Y I
50-300 kb . [f],

BAC #iik A5 BAC 8RR/ 7.5kb, H A SEbr b2 —AN ki oe
PR 5T R AR IO XOAE T R BT R BAC B H Tk A F
JFRE, LS R A A X oriS. JH Bh DNA R I H ATP IXBIIRIEES (RepE),
LA 3 ANFORAGHE DA FRDRS i 23 10 27 AR4H AR (14 5 5] P& (parA . parB. parC). BAC
B EREE DURT DL G bk S A TR = A, 9 ELIAS T DAY /> SRR BR] 1 202 7= 050 i =8 4t i
MIFERIVER . IEF AR N RS MR R HIX (oriS), JH2) DNA &l
Hi ATP KB A ERE (RepE), iR 3 AMIKHE DU (G BRI ff 73 T 3 -7 Q2 0 Fr) ok R] g
(parA. parB . parC), FridZERRABERPUERKE (Cmr), AJLLEL o- B AN
HEHT, BT T ECEEE DNA [ Not I BEVIAL &, FIT 7l DNA F BUR NS S
SP6 1 T7 J5 8 F-
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BAC # 0 (¥ AR 5 L5 5 U R 58 A AR L. AN TRV /& BAC A 82 K
Bt, 100Kb~300Kb . X U1tt K) DNA J B A 2Ll d bk e ik 70 B . BAC #ifk
(R85 LU, i MERE R . 7T LKE BAC S a8 S S B v e 8 10 e 4% DUSOR
wAEMAR L, 41 (pGEM-4Z) , WKMFF B b A28 DU RUE ), @ Tk m 4, &
FHINERE v 4% DUJsORE 25 45

BB | AMREE | FORBTRL | REEMIEE

TLEEDNAK H B
R R 4 - + +
HIEDNA SR
W B T 5T R 1k
MR H R FDNASGH
FEF 534
U RET
SMIREE R K AT P Y
Rik

H
+
+

Tl [+ ]+ ]+

7.4.5 B TTIE

B TTIER IR PR . R0 HTRIER B 118 (T 1A T
7.4.6 1EN 2 KRR B

I KRAEREAGMLERNA, X6 M2

2. YAC WeBESARR BAC 38 FEHUA I bR i 2 A (R 502

3. (RTRFIH YAC 5 b S pA M Fa I P SO 1 JE L 2

4. BAC [ #k 55 BUTUREIAA ] DX A S 2
7.4.7 RATHE R BB R AR SR BR R

BUTANE AR 4 BRI S5 B AT 15
7.4.8 ZFE R (R —FWEITHL)

(R TR mREBEMEE =% (p54-p58) (LK THE) FAMHA, ZHIUE (p74-p89)
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7.5 BFHETH
7.5.1 #EHB
Bk (9.25
7.52 HEHR
S R R DA e e R SRR A T S T v, 2 R L I 2 AR TR AR
DRI o

153 BENE (FES. #E)

H R MK RS RGREEA .
M me RIEER R RIE A S RE
FERR A RIEFEFR RS ARBIERR RIS, RIEREE AR RIER

i, MEEERE, FREENE L.
7.5.4 HETRE

KT i R aB AR 45

JFRZARIEFAR & TR UL 0 IR AN R A . R ORI B A, Bl
SR AL T R BRI AR R, SRR NI et

pEGFP-N1 Vector Information PT3027-5
GenBank Accession #U55762 Catalog #6085-1

Apal |

MCS
(591-671)

P
Fco01091 i
(3856)

poly A EGFP

pEGFP-N1
4.7kb BsrG 1(1389)

Notl(1402)
Xbal* ns2)

SVAQ ori

PS\MD
e

Afl 11 (1640)

Dralll{1874)

Stu |
(2579)
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1. Rkt a) B3 F(promoter): =3, Bl: lacB3F. trpR3hFHAENIRI&E
(expression K8 FracHtre, #WZIPTGHES:; TEEEIT: NEREERPH3TF.

elements):
b) Z1bTF: B TeA FEHAMKM Tl T GAEFLMMAEL) .

c) HEHERLE A M (ribosome binding side, RBS): Shine-Dalgarno (SD)/5
5, ATGLRBSZ/H[HFE R EE, —Mi3-11bp.

2. Rk a) BEBR—EHA: B—ERRmMLXEEL.

b) i &5 [ (fusion protein): £ANZEPH 4015 X K B Beddk, (ERRR—A
BRI B —ORF, WHRMAREEAFHNTEAKTM. 4k, W
AEZNMEREA, WAL THERET AN LHEAE—F, TRD
WARMI AR, T AT DMEE R AR AR Rk

3. RIEWES ) EREKESL: IPTG

b) BiBIRTIERS: lacl

) PR T2 I (MAEE, GIR(30°C) FRHMEE S, ®iiR(40-45°C) F##
[FER

RILBARI R
R T7 WA S 2 TR EH k. pET R4, RIKREIH, wfabker, H2 17
WETE A RNA SRABHRS], A2 KFH#H RNA BEEERA, ATH IPTG % S &L, 4
KAt BL21 (DE3) F 976 L. HEMiE KA E8E E—A M IRE K DNA, 7£ A

WA DE3 XA —A4> T7 RNA B &R, 1Z3EK 23] IPTG .

T,RNAR & REEEH T,RNAME &4 FOEE
- O
lacO lacO
lackEh T T, EHT
VAN LY e/ el g

AN L e
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Jemh & TR A H A

FEIofF: BRBNT . SD. BIGEN T ATG. IR IEE T

M pET SRANEARN 1 T B BRBEM, AMEXS &g 32 A8 H], Hil Sk
15 5 P ROAS B R R AP . AR SRR F ORI AT BT [ 8 3 I BT 4 2 B

FILMAEANFIEEM: RIEWEOFEA BB, W LG & A
RELIR P eT %t B 08 AT/ B AN Gk, S B8 0 A R (IR AR 25 3R 1 AR 2%
ZHIK (tag),

1. GST (glutahione S-transferase, 2+ BEEFAKS-H 5 M) R IA £ 14

o llAmersham (GE) /& F) ffIpGEX R, HGSTHR [ T MM d, e RIS IS, 40
WATIR BRI E5& 82 ), d & D aih B ok o st & R S o SRk B i E A .

2. HAMIPERIZRIE:

* fliNovagen (Merck) A7l [FIpETHR T, TI7E B FrE S HIN-biG o C-5h 0T 64 2% §e () 4125 FlXa X -
B LA, SRS -MERE TS, Ak HMEMA, MXal TP ar G 8460 H s e .

3. R IRRIER .

* WINEB4 7] (Al Tmpact-Twin & &0, 4 H A MRAAFH AT B 2R NS (intein) E, A5 2R
SEEHLEABIRANEMA. ek oS & SR ERE A IR

o W RA— AT I A R DI S, R RINE LAV RS HR%E, W1: pPALITH A

5. ZWRIEBA:

o AR B RRL A A A N A R BEL,  TTRE A SZ AN PN A TR AR, BRAE L IE R S, B BRN- g R
WA, AT M. 550k (signal peptide) ATIMEEBEMAFS Sk, B|ABAS SHE (WAmersham
AT MPEZZI8 RS

T REAMFIE RS ALY EBERENE AT SR, R E
20 P R 23 e E AN AE TS, IR AR M K R Ik, PRI R G5 AT LA R —
i (Niernberg Al Matthaei T 1961 E @7 TCANMI R 1 #5250,

I FH 4 R B ) oA R ik R 45t

LLAbE mRNA 5% DNA A4 , I P T T B 2 i S0 O 52, 3LV I R
043



T7 RNA R & B BV R R KB E AR IRIM RS S30 RN RS2 —Ff
ST KT RSN R R S

RO AR IE ARG

PURExpress 1A R U e SoNB BT & I 5 7 R AL A 4E ke, MK fT
W RPN &S, BLAE KT B b s BE AL AR AR AT (RNA, 28 B R A ) & Fh il
L2251 PSR 15 PN R RN 1 N PR

F BN (shuttle vector): BEUEAEPISAN A K115 T2 rh ] HYSE AL Rk, F3E
rEJFRL, EATTEDA I E R S oM EIEEARS, BT EIR RS . R B R
KMt ASN I ZIML, 246K 2 SO i 0 A AT B R 8 R R A o i, #f ] B R 5
BB — KIF 2 R E R AR 8 A S A R I . . Kt
TR/ B B AR B TR SR M B RIA T T, IO 2 8 1 5 E AT A B 1
I, WnWERRAL. BEIEALSE. =, HegREMA: Wshrms iR, AL Ti BokL
RIBFIOR RS, N2,

AR (integration vector):  F R AN JE A B Se 2k R4\ 21075 O G tudhrh &
AR, %8S TR0 e ARG AMBENU G WSS, AR 730 B EE A 4 /R bR
BN R IR e — DA R DR R R R AL B S iR v L, AMUE
AR e BRI B S, A BUETRVEEAMEH DNA FBL. . BEVLIEA
RAZEAR: T IR A0 7T i 2 I RSB QG o AR AR P2 Fia b ic 2 A AE
BARMEE T T E DNA FZH S AFREA LA 2 DR AL A i 7 R Ak 2 2 R RACAR I B
Iy AR N RAR R . U0 pEG922, i BAG BN FE 1. 2. RSP RAZ IR i F
B AR R AT B (Agrobacterium tumefaciens) /i F ) T-DNA #fi A 5% 1 ) # B 7
(transposon) b A8 e HE ) Jk PR T BEAIT 78 Hh i T 07 AR RARAR (1) 7 1% o

7.5.5 BEFHE
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HOFINER RIS 5 HTAIER S R T 23T
7.5.6 VeV ZHE R ARG R B

I, fF AR AHAEH?

2 fACAZERE MR H Ak EAA TR 2

3. BEAEARS FREMAATRLEX ) ?
7.5.7 VRATHE R IR L B AR RAF FREE R

BOTANE AR 4 BRI S5 B AT 15
7.5.8 % FR (RAABIH—EWEITH)

(R THEY =B, 23 5 (p60-p76)

7.6 BT
7.6.1 F2EHH

95 \KER (9.28)
7.6.2 HEHIR

A K3 1 43 B RS B i B AR ) R DR TR F B —, AR ARy B R
PR Gy F- W T30 S B, ol P 23 (R RS 077 3 I R 1R S0 8 24 v
763 HEAE (FER. R

B om: RS TE

M s DNA FBAMKIITEE, 2 TR R AP IR

T B A TSR EL E.coli JFURL DNA fJ5EE, JERZH DNA 08, BRI
S TR I LUk 3 B RS I A% R o B ANl 8, 5 PR A T e e Je Fh K 4 B AR ) K401 1)
H, LAMRGE I DNA [ FE 4, Southern 2438, Northern 4%, Western 2458,

F4L DNA 40 TSN BRI FF T 0 17 3
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7.6.4 FFIAFE

—. EH DNA 3 FIRAKGITE

HMIE H I R 5 B AR A A R R i 2H AR DNA 73 1 RLJE, 7 20K 240 DNA
T SNZARGNBBEA TS Camplification) ik, HEIKE. H—WEAES T,
ROFHPEDERE . BJm, H4H DNA 70 b E GBI 2R M N SEBL S A GRIE, AR L R
WY ER A S AR AE MR RAR IR . S 2 DNA 50 T SRR R 71, MRS E AR 52
RYARE, A IR K 2 5

fRAFRIDNA l
-oa ow aoas DR
A
SRR
-'.-. m%m -.. B FTff FEDNA
' : B A
I,
TEHME
- FRHETE

I8 fatan

Qad Qnd Ul Qad Qad

SRR Y g SRR, RS R S AR A AT A% SZ ARG . BT ) 2 ARG A 23
HA& LU — SRR .

1L AR, 5 TY ORI R R K
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2. {ETHEZ DNA 73 THIS A H 4 DNA 7 748 2 A7 15 T 4R

3. A H A A 1 O i 5

4. FITHMIEEL R Sk P e A N AR 8RS B AU BRI 1R v 2 A A
5. BRI BB E I L], 8T E B R R AR A

6 ZAMER, TEURME, Ao FERSNE SAEG

7+ TEBRRA SR A = S e b A e 1 R A

WA, CaCLFefeih, Wik, WEEIKRE T

— -" -: —h -.. :‘ —
20mLRT¥Sz£ B, EIOle‘%J 0°C . 5min =2 EszE*]

FHAREFEY) S0mmol/L CaCl 30mmol/L CaCl
R R FIHET ’

CaZJr f Caz+ 3
o & | Calt L32 Wl Cazt
a f“

]E'FL DNase

E " 2"c .
R iy . ot

ke 1 205

P s P 5 -
Cart b Ca?* Ca Ca

HEDNA DNASFUEFEREE S B ERVEHZDNA
|

(ELBROESTEIE |, SRS B T AL
IIIIIII

?“ﬁiﬁ-tﬁ%‘?%
Lot
%itfii

~_. DNA M7 B, RFnif

Novagen K ff) Mobius™ & FIEEAR, R %5 & Fractogel®B I Jy 5k}, L LARER
BRI B T AR, RETE SRR P DNA I SR UF A0 PR N 8 R4 . AT e
RLR] T R ARE AT DNA 4% 55 SR PR G ™ A% BN ] b 3 & 1—20 kb [ J5RL

F2 B S A

1. Rkl FEAEH R MM, b mEn, RV R — 215 2R
—°47



2. A MRV HAT I, A HUET S K EAAHE . DNA T KAH.
3. AR BBSSEREIRKIRES, HUEEMARHARE, f82<F 5 RNA/DNA & 1)
K43, RNA/DNA R SREE T K AEDTIE

TR AL SR IUTTRL DNA (1B V9 = F ¥ 72 KA, —J7 T A F HAC/Ac- 221k 5
ST NaOH [FJ58 BRI, i DNA &1 57— )51, K 5% ¥ SDS (&4 3
WA D GG B B GRS 2R v 0 AR R DA R R P 1 R 4 DNA
IR o

TE AT &4 Tris-HCL, EDTA, N DNA #tFa e A, 6% R .

gif: AR ES —EREERE, LTHE
—A/hfl. Jiki DNA #ff N A didb i
HiEE L, DNASSSERFRE L, &

:
L
xe € MBI
8
P

Ve : DA 50% ZBER Ml ik ik I
VEME: DA b B B B SR (1 22 il
15 DNA MTERERE N sk

@ AL DNA i

DNA purification Kit (QiaGen)
o438



JFEKZH DNA 40 B8
1. CTAB E$EBUBE Y40 M G2 (o /& DNA
CTAB (o Nkidk = IR e, FHET22055, BEAmiE, SZRERE S

SRR R —— R —— MR —— T —— AR

2. SDS #ihi$gik

1976 4F-H Stafford S [FF42 H

gz (EDTA. SDS. & DNA B RNA M) ——H Ml K AL #——Tris 7]
ANy K4 (pHB.0) ——I&EHTEUTIE——DNA i

DNA I JlEHHEE IR sk

FERM: 7r7E, DNAKE

B e W Bt IE LK (agarose gel electrophoresis)

BUIE M (agarose):  MIfEEE (algae) FH HE B — B ER i R4

TN B 52 L vk < e JeR P

DNA 73 FTEBEIEHHEER Pk SIS, G FLA RN 5 431 0 2808

HL RN : DNA F3 -7 e - 55 B sl VAR b s SO er, 78 B b ) IE AR RS 310 o

GrF IR DNA 3§ 1EHE P I R o B 5 2 pH 43— 52 48 R HL i 75 1) 228 53 T
€S, 5 DNA [R53F RN AR K

SEANEEIB IR B W] DAAE — e R BE b BRI HELAar 28O0, 890 I RS R E 2L 4152
B e BELYAS R P 1 22 S BT O, i o e o (RTINS 38 4 DI FL I FR LR, B P A 201 0
UNLAE R 1 I 4 i 2 HE R

049



PR BE A K B 2R

AR WGEART I DNA (1) P Fn4fi

2175 1) DNA A260/A280=1.8, il %] DNA 5 M i% 2 1.7~1.8

475 1) RNA A260/A280=2.0, Hill £ 1] RNA 5 M iZ% KT 2.0

I SR £ (1) DNA B i A260/A280<1.7, UEBIAE S o S REAIEE A iid var,  ROKERE
FImy . 05 SRR, 1 RFUTE DNA;

A260/A280>2.0, ViHHFENH RNA id &, A H RNase VLG, Hmy. &1 7k
—°50



BEfhE, M QBFUTE DNA;

WRFE S A260/A280 4 1.8~2.0, UiBAMES RS EIL G, FEMUTIE R M 70%

LR —

Ik~ &
=. RNA 705, faill il
— /N A AL SN2 10-5 g RNA, H 80-85% 4 rRNA(28S, 18S 1 55/238,
16S A1 5S)=FhKA), HoR 15~20% 1 2 i & MRA 7 75 RNA 4 (U1 tRNA,
N7V T RNA %5) .mRNA N5 RNA [ 1~5%, 37 54— poly(A) )&, 1] 5 oligo(dT)-

LRAER I, SRAZ T B T M A IR -

—=°51



LT ERELR

4 (50mg ) + Trizol (1ml) , HIRSIE
i a
START ) DOASEDS (200p1) , FENRS) , BPERR

! |
BIEE 12000rpm 4°C
10min ¥ 3

BEBR , MNFHRRRE , 78

8
BiEE( 12000rpm 4°C 10min
1 |

#_LiS®& , IN\75%ZE-DEPC H,0
I

E»12000rpm 3min

a
F LE® . BATIRE | IN\DEPC-H,O%&# , EENE

D, 4 Fhess
HHE A CARCHIHE — DNA 85 RNA Ji B EA3REr, RIE A DNA 70 72 o f

DNA Jr Bt 5IREF KA R IE 28 52, PR RO B 25258 07155 5E

TEE A FIIRIEA S E b, H A3 U7 AR AL B R 3 S A 23 b i
[ B (SRR P B B (RO PRED ). RBLIR SRR /7 51 1) DNA #4550 RNA $R%
AT AR I A 7 2 5 5 H 2

AR A 2 52 X B0 N

Southern (DNA) , Northern (RNA) , Western(Z% ),

1. Southern %2

IR IR 21 4k 2% M sl Rk b FE 1 e ARl R LA W DNA 1RE 7T, afil
DNA F BRI FB K, IR F ik oK) DNA DCRTIR B S F, SR )5 B/ A 1 dhAT
5  F AR C I RZFREREE 5 MR it 2 TR P A58, @ I TBUR B S A8 4 AT R DU

—=°52



Hir i 5 mic HEME L

=/ i/
B R (e
WP
PGS —N — WG ——————————— —— fERE
e
v v

0

B ? — R~ O
Wia TAET= A

2. Northern 432

5L Southern blot, fH H Tl RNA #7343 HoAR, F T 737 & RNA 8, mRNA

mRNAfEBrI

/ﬂ Mﬂ PFODNARE
amﬁnmﬁ H 3k \ ** ' **

—— R /
- .

| o

ERIERTA 2

EEHER T
,  RNA[EEHE -
B

A e

3. Western Z8%¢: HAJFH[EHE blot 720, FlZH 515 Southern blot 1]
XA AE T IREH T Pk (antibody) . PUAIIZK: 1.5 50 FE 44 (monoclonal antibody)
RS S, mTER RN, 2.2 EATUA MRS, X IHRERE, SR K

IRPEH—TCP A, el SDS/IE Ji 72 P AL BE 1) H A H 1 2 75 34 B8 1R 0l L At 26 52 56
—=°53



S DU T T PUR, BIREAMPUERS VRS & . 260 —PUik 2 REMPTIALs &1,
BB PR . EEMH TARNBUARAAAE . —PRNRYE & 55 HRRIGE R . —6
AT LA —4s &, A ] DL I AR e (n 5o . TBUE . AL Ao BUE AR D
APl E Ry, wial DUEN kel fa 2D IR

Blocking solution

Y

[=]
l » Electric [ i
(] current L il |
SD5-PAGE Transfer Blocking
Substrate Secondary antibody Primary antibody
+ Xeray film development Detection Antibody incubation
+ Luminescence detection
* Fluorescence detaction
1B ) 5 SDS-PAGE # i
2.SDS-PAGE
3B

TEIRATAE RUENE, R = JOb/ IR B R

T

4.5t

WL S or  EIEESR/K R R MR IIIE BB/ R A, i1 T prestain MW marker
5.5 5 i a9k 5%

O IR S ey

7 RGP RN, PR E A PR B A RE
—°54



8 Al

BHR (HRP, horseradish peroxidase) 5 3.3- S BRI IZAE H AR BT vE, &k
BATINERE, REm R, HEAR ST 5, NN

Hofl oy 72858 JRALRAS . BERURAS

DNA #5157 #, DNA Microarray

7.6.5 BTk
B TR R AR PR . B AR E R I AT .
7.6.6 YRV ZHE R iR 5 ) 8
16 8 PR 53 11 S A W AL 0 A R AR 2 1 5 4 R o RV ?
25K DNA 43 B8 404K 1 SR 3 TR et 2
3.7 RNA BRI A By S R el = i 2
7.6.7 VRATHE & 1B L B AR AR PR ZE R

FOMAR AR, 4 BIRETY 25 B 347 ST .
—=°55



7.6.8 ZEH K (BARB|H—E BT

(R TR ZEPER, AT (pl09-pl26) HNFE (pl09-pl26)
7.7 BT
771 #EHB

R
7.7.2 HEEE R

AR DA R i DL RRZ IR A TR, 238 FHAR IS (R AZ IR 43 A7 77 V26 AR AR i 1R 4T
GrHTe T RAHDRI AT
1TI3EHEAR (FER. R

H o g AEYRS TR AR F e b T

M A RNALHARMREEL,

FEHIR AL BRI SE, DNase I EESESS, FERFAZHAR, Yot i R iiie
JTES N AR AT DNA A EAEF, RNAI f1E AL
7.7.4 HFIAFE

—. DNA FIE AR ELAE 430 #r

1. BERPHT 5256 Electrophoretic Mobility Shift Assays (EMSA): Hf 7T DNA 5457
PEEE WA TAEH o RO ARG H DNA F B 5 4ifbis B (B i s 5iR-a4)
M&EE, RGP R oM%Y . 555 DNA ML, & H-DNA E 45T

BRW I, 5538 DNA MIXTRE, %454 ) DNA JkBZ5] « B,

—°56



O DNA fragment

Protein—._

DNA

3 e =

Free ’= _ =

DNA

2. Yt R R TTIEROR  (chromatin immunoprecipitation assay, CHIP)

f& 51—t 55 DNA 30 5 s B A AR 7. B2 5 EMSA N2, Ef
HATME——Fh GliRE 1) BN DNA 58 B FUE BAEH 77 . CHIP [ EA 5 3
ST AN IR A5 N [ 52 4k 4 2R 1 -DNA AR AR IR A, AR5 e 6 5 DNA $2HL
HH SR 0 T P U AL U 7 DAy — s A RS TRl P PR e B o/ B, P S 2 5 v
SERP R A BRI PR VT B R SR, Rt s 42 H MR B 454510 DNA B, g
X H ) DNA JrBcior 2. 4idk 5 PCR AL, 3R15 DNA FAIE R, Min#hE 555 € &
(1 BRFH ELA FF (¥) DNA 7531

3. DNase I &iZfski: —MifisE DNA 456 8 AL DNA 701 ERISS & A0 iJ7 .

¢ DNA Jv BUEAT B SR bRic,  S5HBAILIY) DNA 454 8 ATE M IMT 45 51
F, 4R DNase I %f DNA — & [ E &P BATRENLDIE], 72— R AR K1
DNA JiBt. DNA &6 E A5 R RFIE GG, BT A% 2 #2408, DNase I

AREXT H AT DIE]
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— DNA-binding protein +DNA-binding protein

k=) 3 5 = 3
e 5! 3 5!
Protein-binding cific
[ !\'equEIICE 3 5 mn 3
3 5 3 B'
5' 1A 3 5 3
| { 1
3 5' 3 " B'
&' 3 B =1
3 5 =3 B!
' 3 5 2 3
e B 3 B'
= 3 5 -3
7 5' 3 — 5'
\ A C
21
= G G T C
Fwtprim:<
Footprinting Sequencing
lanes lanes

4, RN EFESZE in vivo foot-printing assay: EMSA V£ DNase [ & 78%#8 2 4 d i A
BUWB U A7 5 DNA AHEAE NI, ERENTE MR R ZAb: st
AT o R ATt 2 PR X S S0 24 SR 713 R A8 S I L P R A ) LS AR a7
EIVAH i P 2 A2 (R B0 S 1 DNA 588 15 AR LA P RS 0L

P P R 2R

1. AR AR — F s DMS BEO2 1 G Jk 5 34k ;

2 FNEMENE e R I VIE RGN G AR,

3. AL G DNA H G #1532 28 A BRI A 224 DMS HHEAL, 7t

NERONEMEE VIR oA R E) G RN ST
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e ¥ 40 i WEMDNA

- —G—G—
! |

oD 1)
T

7> =tEE DI i

‘ -

5. MR ASH R (yeast one hybrid system): JFAZHE KU1 GAL4 254 A4
ANF ) 454438 : DNA-binding domain 1% 5% 0% 45 #4) 38 (transcription-activating domain).
T AR DNA EIRE R E A, A8 Sl 45 M sl O F B =i i S DR 1y ke, %%
SO G R A] [ e s E A R At S R T, 5 B B T R R ) 5

target binding
protein partner  transcriptional

DNA-binding domain activation domain
AT £\ O prev

RECOMBINANT GENES ENCODING
BAIT AND PREY INTRODUCED INTC
YEAST CELL

yeast cell

CAPTURED PREY

— . TRANSCRIPTION
transcriptional activator OF REPORTER
——

binding site

reporter protei
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FERFPEE T X Y 435 LRI BD/AD JERR & AR RIERERE P RIE, X 5 Y 211
(RIAH AR FH AT LK BD R AD fE 77 [A] 4544 b HBTIRR A, g — AN BEAATT 5 4 2 B DR 1) Bl
TEFPAI S, TR e, Al 32 3% B4k & 2 R 45 2 R
6 DNA-H i AH ELAE 0 FCBOR (1397t e

1.SELEX 5% M A AR

2.8 Fehrd AR

3 IR AT A B R (scanning probe microscope ,SPM)

4 F2 %5 55 1 AR H R ( surface plasma resonance, SPR)

— AR EAER
1. BEREXZRAT

target binding .
protein partner  transcriptional
activation domain

DNA-binding domain

BAIT PREY

RECOMBINANT GENES ENCODING
BAIT AND PREY INTRODUCED INTC

yeast cell YEAST CELL

CAPTURED PREY

- TRANSCRIPTION

ranscriptional activator OF REPORTER
binding site ———
reporter protei

2. IR
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AL BIREE || é i
S —
- .

IB SDS-PAGE

=. RNA FTHEAR: FREFEERVIER, fREstfor & ORI, XU RNA 7
KL [FVE mRNA @0 R S . FAE 1990 47, A4 4K sl o0 R 5 N A4
i 5 SO A 5 L Py YIS DR R e SR AE AN BE R TE 5 1995 2% 2K K 2% Guo Ml Kemphues & 3,
575 TN B P2 B PR 56 S 3L RNA A] LAPHLIFT par-1 JEH £ 3%, 1 CEETRAT. 3 4E)R, KRIL
XUEE RNA R 5] B R SR AR R T BRI S o AT X FH IR PR RNA T4

RNAI [1E L

RNAi KA W EE AP F . T3/ RNA (small interfering RNA B short
interfering RNA, SiRNA)

SiRNA FHE:

21~25nt ff] dsRNA. 54 mRNA J7 8 B A [FJETE . 1A% SRRy SRR AN 3'F2 k|
B 3 2~3 A ARRDG R 5

RNAI £ BB :

LRI B WYIZIRBEIN T4 dsRNA % 21~25nt ] SiRNA.

AR SURETT . SENEAT A H S RE I B 1 SR AL Y Dicer A% K .
—°61



20 MM B SIRNA H ) L EETR 3 T2 B RNA 75 F I UTER 2 A /& (RNA induced
silencing complex, RISC); #iE K RISC 5 mRNA 454, 7EFEE SiRNA 3" 12 /M

(FIfz B UIE mRNA.

2 N
e &

MicroRNA gene

Protein synthesis
G _____ - suppressed
Tailor-made dsRNA

SiRNA JRA[{EJ9514), L mRNA JyBLfR & SR dsRNA,  4E4E FiR g

RNAi FAR A [ 552 7]

1. dsRNA J7 51k 4%

FEi% H A cDNA 1) ORF HH R X35, 8k G i QL 4G 25 1 T e b3
511 50~100 % H BRI E AN P51 @5'8 3' R IR X @ P & F X 35

2.dsRNA ] # A J7 %

HEESL ST Rk, TREREMRIHE, BRI LS

3R IJERELERIIN SIRNA )15

B AR AE 20 P9 114 E FE B[]

RNAi BEA R H

SEIRRYT T FEe i VRGBSR AR AR AR IR R R St 2004
—°62



F, Acuity Pharmaceuticals 24w [a) 36 [E & qn 2 it B B 5 (FDA) #2585 SR — & T
RNAi 1254 Cand5 [ RHIE 78 HAE, I RIGTT I 38 47 5 EATNE PR 255 (R0 0 15 7
ARG R
7.7.5 BTk
B OTIER AR PR . B AR E R I AT
7.7.6 RNk ZHE KRG R B
1531 DNA-Z 5 IAH AR RO EAIRLS, 54 fa  ?
2T RE A AE 55 B2 28 A {5 i) 2
3.RNA THIEAR R R4, I3 BB AT LUF FI7E TR LS 450, 2
7.7.7 WRATHER G BL K H At AR SRR PR EE R
BOMANE AR 24 BTN 276 H0b 347 115
7.7.8 ZEHER (BAABH—E BT

(R THE) ZZEINh, H-LFE (p241-244,p249-256)

7.8 HFEHTT/\
7.8.1 B HHE
H—iR (10.18)
7.8.2 # H R
48 PCR [JE AN T 0. & FET PCR 514, RIS B0 AR M0(5 B At
783 HENE (FEA. HH)
H g PCREORMN AU,
M/l PCRECRFEEM AR, PCR AR L&A

FEFIR R PCR VAR REAREZR, PCR K HILIR, PCR RMAERF IR E,
—°63



T/A SCFEVLTTRE PCR PP #E, S M PCR, FIFH#E:SLIY PCR, 5 4% 3% 4551 PCR,
9GS 5E & PCR.
7.8.4 HFIAFE

PCR, polymerase chain reaction /& 80 AR K MHHA, | IZNH T 5 T4
% (molecular biology)#1J%E K T.F% (gene engineering) 5% H-'&0 5 DNA %8 5 HH 5% i) Ho g 4k,
AR IR RLF B R . VAR %o R 2 ST R S . PCR 2 Fi I S R4 s
N DNA & il i 77 sUAE AR A e B M 3 1 DNA BNk DO R, PCR 3 FE7E 4R
FURAAEAEN, ‘B2 NTTXT DNA S (R 20 BRI R 7= DA PCR % 2 Kary
Mullis - 20 42 80 FEARFE IR . &5 Cetus AF|IMFEIHEEIE, HAEFEINA
Z AT PCR HARMEA . PCR MBS I S B2 AR I —F, BIF£
WARBAR RBWGE R, REFHEAR KRG DAY, LMEZ TR A REA. #id
DNA &0 EZFRTE S DNA 4 K. Mullis FIE1HT s E T HBEA S5 DNA B
S AN AV AN SEAZ T IRV A 51 e e Ve b W AN 51 0 2 1 1) DNA X8, JF ALE A
AT TESLEIRS, #3 B0y 5GP SRR R R — 5y S B, IG5y 34 =44 1
TR o R EEEL )L, MG AT B Hh 23 B9 T #4 DAN 2245 B 1) & B PCR AR
BN LIRS A IR

FHJEFL: PCR BARRIFEAFI AT DNA IRBRE R, HAERH KT 5

HLJF 3 (target sequence) P ¥ FL M) ZE A% T R 5| ¥ (primer) .

—°64



i /"wﬂ/
/ /”\Uillﬂygliwﬁ/ —4 h/ﬂ </'|I ¢|"

: } /%\u/\%w lll 'If
0 RNV

b R
II!’E%-HEH;UAEML I E!EM.W
LP-DNA S F R i
24-DNAG TS

PCR ¥ 14 (1) 20 3%

H1 748 ¥ (denature)--3& ‘K (annealing)-- %E fH (extension) = > FE A 5o B35 BRI B BEAR
DNA 227 (denature): #H DNA ZM#AE 93°C A4 — B Al 5, {FAHR DNA XU
2 PCR ¥ $4 TR M XUEE DNA fif 59, 2 SONBEE, DUMEE S551M4E, A NRIRBAE
#E%; B DNA 5 5111 K (annealing)( 1E): #HRK DNA L iR TECR A, iR
JEIEZ 55°Chh, SIS DNA SBEER HANT AR 455 514 1L {H (extension):
DNA Bt -5 45 &7 Taq DNA REBEIIMER N, LLANTP NS JER, FEF41N
BERR, FBIFERC R 5 IR R R, A — ORI S AR DNA 5 LA 1 - OR B 2
o HEEH AN IR K--E R =R, PR 2 R R IR, i IR
BE SR SO N KA IR AR . BEKE AR B I DECR L 5%

PCR Wik £

LMK buffer (1X)

50mM  KCI 51 PiR K annealing

10mM Tris'HCI ~ pH 8.3-9.0

1.5mM  MgCI2  (0.5-2.5)

REFEPEAT 3R (-220°CIRA Mg ANEUTIERT HY)
—°65



0.01%MA % (0.1% Triton-100)

2 BRI E L E (ANTP)

LR 0.2mM (BIVE AT EE)  (pH7.0), 4 Fh ANTP N-F#T, FEEmseik, {6 H N
RiE RS Mg2+. SIIAI =S Z B R &R, W55 A s 2R 5T, 20-40pM.

3.5|%) primers

% 1pm, EJ 1pmol/ul

51t R

@O KJFEZE/ 16bp, iEH 20-30bp

@ Tm=81.5+16.610g[J+]+0.41(G+C)%-(675/N)

NAEK, J: FNESTIKEE

¥ N=20 G+C%=55% [J+]=60mmol/L

M Tm=81.5-20.3+22.6-33.75=50.05

4} template

lug AR5 DL ZH DNA 3x10° targets

10ng yeast DNA 3x10°
Ing E.coli DNA 3x10°
Ing  1kb DNA 9x106
1% M13 plaque 106

5.DNA 4T (DNA polymerase)
PCR X NA%E 7

L R

94-96°C  FhnF  10-JL5r B/ N

94°C 30"
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55C 30”7

72C U

72°C  3-7min

4°C

AFRMEK PCR

J2I7] PCR (inverse PCR)
#23k PCR

A FRAZ i PCR
HBIEMH PCR

J5if7 PCR

H#3:UPCR

£ H PCR

BEALY 12 &1 DNA (RAPD)
—°67



Wik % PCR

RACE-PCR

SEIN ¢ € B PCR

WA SR A (LAMP)

5 REGFAAK M) PCR: mRNA----cDNA---- BENLEI Y. 40 10 B soxt 514, A
18 Bl 5| #I(cDNA &%, H—514) —. cDNA Kif 5% HES 1. 1. cDNAS" 1]
PRI 1 o BT HEUT 5% X 3PP 108 W (R Re P 51 90, 38 HUBTIK cDNA 25— %% RNase
PRI mRNA, 44k cDNA 55— FI R ## BEAE cDNA 55— 3 i[5 5 2 C:
i 5 PR SR S AN & 51 X IR (4 cDNA 55— 85919 . 2. cDNA3 S [ Pk 3 4 7
1AL cDNAS S PR 1 . —. 225778 PCR (differential display PCR, DD-PCR)
FH T AR AL E A R R B DR iR 1 25 S5 1. B 58 S SR I s A R ) 2 SRk
A H cDNA 5 —85.2. | — &RV YA E 51 Y05 —> cDNA 4173117 PCR 974,
3. HLIK M7 AR ) PCR 7. 4. MBI HH Rl WSURS 57 2o i DNA S JFpifE. 5. PAog
I 3| (1) 45 5 7k DNA J9#R%E, I RNA 73 Hr4R (Northern 283845 ) JaiiE 72 7 808 H 5K

PE.

AL PCR £ : Xt PCR 314 [ BRI P EAT RE B Mg 20T

€ PCR £ Xt PCR 319 e B A B — MEIA K P 0T 7€ B M e P70
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~Diata and Standard

Both

7.5+

0,075

0,05+

_{
[Fluorescence]

Standards

0025

et e vt e i i -"I""l""|""|

% -’: 10 Z0 a0 40 il 10 jall} an 40
B N Cycle i C(T) Cycle

i | 3 B )
7.8.5 B F

BOFITIER AR IR . B A AR DR IR AT
7.8.6 RNV ZHE B R R R BB

LU 3% PCR 4 1) SR AN 2

2.PCR 471 ()il A7 R LB 5K 2

3.PCR P su b5 — M 1) DNA B s A ] 57t 7] A5 2
7.8.7 WRATHEE G L S Fo At AR SRR PR EE SR

AT\ AW 4 LIRS HEHM AT
7.8.8 ZEBRL (RARB|H—F T E D)

(R TAEY = ZNAR, EDUE (p95-pl14)

7.9 HEEBEILN

7.9.1 #E=HH
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R (10.18)
7.9.2 HEHKR

W RE YR, 1 #EH WK DNA 58047775, 548 Sanger WU U HE 26 1R Ji
H, PR, DUAON R TAR SRR ) B o TR A e T iR A A R B
7.93 HENA (FEA. B

B & Sanger XU EEELLVE B,

S R MR SRR, I R I Y B

FHEAH AL Maxam-Gilbert 14 B AR FH AR, Sanger WU L2107, 741
IHTHEEAL IR, 454 WFHEA, solexa M FHAFEA LR, SOLID M7+ AR, DNA

BT BTN E (FI5Rn,  Fe Iy

7.9.4 HFIAFE

Maxam-Gilbert b2 £ f#i%57H: R (DNA sequencing by chemical degradation)

B ERAI RS R TR0 4 FhBREE, A GRS UG T W] 5E AT R 28 1B TR E B 1) — A
TR B 5 A R AR R AT Ry M AR U, AEAB IR AR5 B 37 )FT TR
PR, G M BRER —H I DMS i G SEERS i) 7 A7 BUR T AL, FLE WO 8 4
B R T A2 9 A7 VST 1) B S, WIRIE B 8 1 i A2 S MRS 5 HE I 45 & o GHA [ :
RN P B 1 I U 7 B4, S5 77 e P SR M A T T A 1 M Jd SR i R
FRrPIE B, SRJSURIE B T IERS . T+C N JPFITT 7RERERS, AR IR B
BEBEIRNE AT B 4. C N: 7E NaCLAE(ERT, RA C ARES R AR, B fEHAE
YD P A TR P 4
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GATC
PAGE
i
K
77
]

G2
e
H
Q

G: dNTP + ddGTP

A: dNTP + ddATP

T: ANTP + ddTTP

C: dNTP + ddCTP

A>C G T+C C '

e A

» T

- 4 G

~ G

— C

s o b L N S G
wheireas e .-

e e vy C

- C

C

A

C

it o T

- T

- C

e A

— .

o A

- G

W A

o e A

_— A

— A

-— A

G

Lane by lane PAG TR

Sanger X i A HEL 1132

R R R T g
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Universal primers

-40 -20
U U o B

MCS R
90 %40

o.-complementation

MI13mpl8/19, pUC18/19, pGEM series, pBluescript, pTZ series

Lane A: ANTP + ddATP
Lane C: dNTP +

Lane G: dNTP + ddGEE
Lane T: dNTP + ddTTP

2 loading

AR B

454 Solexa SOLiD
100MB 1GB 4G
250bp 35bp 35bp

2005 fEE, P RZWA A 454 A A HEH T ——Genome Sequencer 20 System (GS
20), 2007 FEHEH TEEE K, BKELK, HEHEESHSE RENANF ZRG———

Genome Sequencer FLX System (GS FLX). 1) FEMFE: GS FLX RG RS FPA [E K
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JRIGRES 5 E . AFESEK4] DNA, PCR 2%, BAC, cDNA, /NT RNA 5455,
2) FEil DNA T BEF IS R 41 DNA 803 BAC 254547 & 300—800 bp 4 B
TN T AR S RNA, X PRI TEE . A2 PCR )0 R LLFIH GS flé 5l
AT S HEEAT IR O T AR, 3D T iER: 50— RIS T AN
BR, ¥ AMBHESL (37 M5 mHARRIE) EHED DNA B . Skt
gk alifh, PRI B B R T RS0 58 AR B A Y DNA
FrBt. 4) —% DNA JrBt=—"HiBk: HELMERE LT DNA FBESG2IeqTE o
— AR b, BEREERB AN IR G /ANE RS , FEXAS N BT ISy, TR
A5 FAMIR 58 G PEBE V5 YV P B RC IR B84 DNA R BUIHATSFATH 1. 5) — Mgk =
—Zik: & PCRY MG, BMHIER LK DNA KB T RT3 ARIR I UL
S EARLG, X BAT R RIREER S A 1E— S, BEJS # AT LUBON 2 PicoTiterPlate H
PSP T . 60 BRI TR GSFLX R&t 1E 7.5 M Ig47 2]
AT 40 ZUIAEK, EHGE 1 AZAEEE . GS FLX REUHRME =FAH M 415
B2 TR R HAR AT 07, & TAERN A : a0 25 3GB Pl EN T, %t
L O RIS 7 AT B =W 22 5o, J 120 MB I AGKIN Y TAESE . BER: D
FEMFPZE: GS FLX RGUSCRES A FERRIE ORE 57 51 5E . E45 5 FIZ4H DNA, PCR ™
), BAC, ¢cDNA, /N RNA 555, 2) F£4 DNA FTWr: #5437 B 300—800 bp
M BEG 3) i TER: B AR BRESL (30 M5 mEARREN) H85 DNA B
o B HUKAE R AR AiAL, BRI P B A ). 4) — %% DNA J Be=— k-
Pk B4 DNA Fr B & 20 B CME— sk b, Rk 5 AN K TR A/
AL S TEIX AN /N BLBEATSL (9 3, T A A % 56 4 P B 5 e 1 0 1 5
A DNA JBU AT PATY . 5) —AHiBk=—2%K: S PCRY MG, Bk

Ef DNA FrBUiifs 1 BT BRI I @il E R LR, X8 BRI LIRSS
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HAE—, BEEHUAT LURA 2] PicoTiterPlate Al H /5 4k H 1. 6) Hdls B2 HUN 73

MrH: GSFLX R4 {E 7.5 /N IIEAT 4l 345 40 £ 731N 13K (200bp),  SEHGE IS

1 fA82:1E 5. (100MB)..

)
LTINS L T e
3 o gl TP T
: a8 o *9
& “
...... (— ST S RIS
Kl 6. 27
M 7

Y Mo R BT B B S PR W) BEAR R R T % ) RN Ry g 2H 23 B AN i 1 ok
(transcriptome), fu3F mRNA. rRNA. tRNA MAFZwf RNA. 2008 £, EilE&ERIEE
BN FH ARG, v T ERENE F B 7 5], AR B —F RNA JJFHAR,

Rl RNA sequencing (RNA-seq) HiAR.

[ moligo(dTymmmeNA |
( HEED )

FRMAREHL
HEErRNA Hw
T
} ( BIEREEE )

o smalRNA o v, Sk [O PUABRONARR
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a rRNA capture

Magnetic beads with probes that are
specifically directed to bind rRNA

@_u.u.u

Total RNA

Only 5% of total

RINA is mRINA

(therest is

rRNA and tRMNA)

b Degradation of processed RNA

5/PPP mANA
@ 'P rRINA
5P rRINA

GS’P rRINA

Exonuclease that specifically degrades 5'P RNAs

- d

rRINA

[ MRNA

I'4

€ Selective polyadenylation of mRNAs

E. coli poly(A) polymerase enzyme

selectively polyadenylates m

MRMNA

RNAs

-

AAAAAALA

rRNA

rRNA

rRINA

\/

N

d Capture of RNAs that interacts with a specific protein
Lyse cells

\/

Co-IP of RNA-binding protein

Isolation of RNA

Conversion to cDNA

Poly(A) RNA can be captured by oligo(dT) probes

or reverse transcribed using oligo(dT) primers

e PRI R AN 2y TR

138 DR 4

Deep sequencing

AR E=RKREEE, EEP GenBank. KRNI EMBL. HZ[1 DDBJ

2[R i A

FE NCBI Pt ERAE 17V 20 5 DA 70 b T H AN A 73 B 9 3 AR 152 1

NCBI: http://www.ncbi.nlm.nih.gov

EMBL: http://www.ebi.ac.uk

Sanger H1:(»: http://www.sanger.ac.uk

ExPASy: http://www.expasy.ch

7.9.5 BEFE
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BUF TR YL . RO AR A B 18 1 AT
7.9.6 VMV Z2HE R R 5 B
1. 75 2 X 4 4 1112 R0 Sanger 3 77 725 1 B A SR L, S+ Bk JH 2 S R R ¢ e 2
20 ARENH) 100kb DNA B, Wi st e 77 22
3AEIRTT T —BORFI DNA FrEHIFP A, AT ASOR L LA g o Afr A 2
7.9.7 VRATHE S 0L B AR RAF TR EE R
HUTNE AR 4 BB 22 50 4T 105
7.9.8 2 HH (BAABIH— = WEIG)

(R THEY =B, H/NE (pl169-pl180)

7.10 FEFE BT+
7.10.1 FH2EH#H

=Wk (1021
7.10.2 B2 B

T fAiE T DNA 5728 AT RS A (B R . % LE DNA B8 (I ab 53R AL . B4R F
DNA A7 A 37 00 B A L R MR R 7% R
7103 BHENE (FER. H#R)

B R SRR R S5 S TR I B AR T B

M R FIRMRSNEAR T VENS SO B T DNA BEAT AR A B P 3R

FEAH R HRBABE, SR, WEFELMIE, DNA Bk, SCHE
fHEH, FENLGIREH, FRERNFWERBEL, PCRATFMERFEL, KERE,
(AURE ESup

—. TR WG RS AR DNA BEF 51 IR K355 BT 5 AR M S IR s
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DNA FEAHEr= 45 BlE A XUEE DNA; B DNA fIFER; R4k DNA Ml F, %
IERE SRR
Kunkel ¥  BUFR “U™E
dur  dUTP [§(dUTPase)®kff: ZHMIAREH dUTP 4k dUMP, Ktb4HfE N dUTP
M BN, Hrh—2 dUTP A48\ DNA HIE# 0T e b4 6 &
ung UDG BEHIf,: UDG B[ JR M IE (uracil) -N-# 34k B (glycosylase) | 7] [ £ B A
DNA HH (1 JR% IE TR

E.coli (dut-/ung-) : A DNA & A JREEEE, MI3 W& DNA F0K &4 20-30

A R I WE Bl
H i
AV E. coli(dut-ung \\ K R \ j (
ATE ?ﬁ\)\ //’ HIIF M35
HEBATU —— SRR [P
— L —
. L
FHKImowE’E?ﬁ]ﬂ
PEFERG RIS
e S R R i
1 R O AT A
B E.colirh FRUERER I
Nﬁ%’ﬁfDNAE"J ﬁﬁ(uﬂg)ﬁﬁ@ﬁUﬂ’ﬂ‘ﬁ
@Wﬂﬁ@l?ﬁ@
PCR /2 E RFER

% PCR: EURAZ 51 W) 5 /0L (M3 51 P09 19 s AR AL s iR/ B
55 % PCR: SRAGIV/NF BC2 K519, 55— B SIECH, 378 e K AR
AR 5 B
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WHUF S

FAZEAENL A, ¥ e—"75
5 3 3
3' Sl
5! rd \_» 3'
RAF L5140
i?_F?‘rPCRl
5! ___/‘ > 3!’

PN T —$EPCRIGAEI 3 <

|

FUEASI9
3 PN 5
5 ¥
3'
5 —3
HHLLWS 1&”"‘3‘*1
5
3 5

—. FEHEAHER
1. 54% PCR %
2. DNA ¥4l DNA shuffling
3. BENLEI K EH Random-priming recombination
7.10.5 FFE Ik

YU TNER AR Y . BT AR DR I AT
7.10.6 1ENV ZHE R R 5 I B

1L.DNA FAZFWRLERNSE, %A R A7

2.PCR 3% #F DNA #4552 i oA o] {352

3.3 PCR U)K 5 B DNA J BRAEAT 36 08 A R AT 142 2
7.10.7 URETHE 25 00 S FAt AR SRR PR KR

FUTNH AR, A4 BRI S5 B AT 1
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7.10.8 ZE B R CRAABIE— =)

(R TAZY =M, FEE (pll6e-121)

701 FHEHRTTH—
7.11.1 #HEHH

SPIRER (10.25)
7.5.2 HE HiR

T fEREE DNA SCPEM B K S %42 F DNA SCEEHEAT H A HE A g 1 J 2
TR D IR
TN HEAE (FEA R

#H o 5(: DNA SCEERRERFN H R R ) i 1) B S S

S R JEFIZ DNA SCERERIEER.

TR PURISCPE, WRBEASCEE, FRiSCPE, AN LB, cDNA SCER)
H%E, SMART 4= cDNA SCERIME 7%,
7.11.4 F AR

FLRI S (Gene library): KBRS A R F 4 DNA (RIE—AY 1435 DNA 7
11D [IAN[R] DNA B IR 50 B AL B AR, R 2 MR RISCPE o — NS A R R IRI SO,
ZAERSARAE M i 2 H 1% K. Bl—Genomic library. ¢cDNA % #5146 K& () H 4
DNA 43T & M5 DNA A2 L K 4H DNA, 12 HIE— AR e s B Bt e KB
IS HAZH A P 1 mRNA 48 RS ) cDNA, BEATT TR SO B 2H DNA e REA, TIFR

29 cDNA KT FE .
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AR ﬁt\ %ﬂ( " |w |||7|| LH e AR AR

/ oz £
PR G917 l ”

o
.Ty l‘ ]”I\ H
s -
o APndly/ &\
L3N0k | % ]'ﬁllﬂﬂf

([ (
2999 - @
= T

JEDRZ DNA SCPE SR BUAUR

1. BRI CAZNAME DNA 7E 10kb BLAD

2. WEBHARSCRE C WRBEAREAR . MI13 BRI AR iR 55

3. FRLCRE TN R 25T DNA SCAED

4. NTHOARSCE (FEE15ME DNA 1£ 100kb~1Mb)

5. WA SCEE: R 2 DNA RS E &6 70 Irig @ 2 RSO (R DNA, 25
Rifd DNA, e BRI B

AN TG RF R 75 B (A0SR A phage A BE 6L 2% SR IR Bl 2 4y B — R A1 5 0 e 4k
DNA 5K X B 5 B 7 BB ) — AN cosmid, [RIHC7E #4782 ST AN A7 SCF%E i phage
NHETS 2 . YAC AT T 5af 500kb LA 1, $% )1 Mb () DNA Ji B: BAC A[J%/> DNA 73¥[A]
HNERAE

WA E G FR 5T A F LR B A A [ UG N TR S5 DNA - 5 T £

B BUARRT A, anpsl, B BUARE EROBRIHORAR, MR IR R gt EAH A
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HETEVER gam A BAE LW chi JE A,
WG B IR AT 2 A8« W s B A DA — g S FE Al TP, FF s BN B AR . BB
DNA SCFE Bk 1 B brFE R, W FLah WL R 45 445 0 3 X 109bp, A0k J L+ /A

g B o
B0 KR ZH DNA F 2 Fh R 1% s DI U %), @it Southern 4258, &I H b2t A

£ 8.3kb Spel i B I, WKt Spel ) 3L K 41 DNA H1(#)~8.3kb Fi B Inlii, A T-#J % DNA

¢ - o O s o O

1. BER4H P v 2. %55, DNAZE{% 3. &‘ﬁ
? ? = —
6. FHMESRED 1 5. PR 4. J8 - o R

BE A ST ik H 5 A
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cDNA SCFEFRHIERTR fE: B 20 40 70 FEAH T 1A 1 cDNA LAk, 32 H cDNA
SCREREAT BT v B RIS R Th AR A 70 R AR DR, cDNA SCPE TR 4 F AW 0t FE I B A
TR cDNA SCEE UM B g B H 8 R 0k e R B I RS &= 2% R oE
T cDNA SUE R &

% RAGHEAR ) G e Al fh 7. FIBUASR A & B 1 22 1K 10 2 AL A s g
FIKE/A %5 9-Sepharose 1%, B 5 P LA 1E 76 A BOHT £ BE ) 2 RAZRE IR 45 5 5 A TR
-spharose A1 I, FifiJ5 ] EDTA fi# i T 2K, 81 oligo(dT)/ZH7170 B mRNA. L7 & 1)
mRNA H 55 mRNA ) 0.01-0.05%. FFAEARATH, HRIEAT BRI VRS 3 Pk e

A1 E RNA KIS mRNA {1732

\ i |
\Am\wm /Tom\n\mi /L NaCl

-~ :== SRATE SR = \_; J \./ \/
i ﬁ_ml rRNA /IRNA
W =]
- ——
o Xy N
— L / P
AV AN
R mRNA

BB 2 cDNA 55 —5E 1 & ik

IN\F

%I?‘ﬁﬂliﬁk

WAV

frti l dNTPs

mfs’ B 5’ cDNAZ gt
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BB 3 cDNA 55 51 &k

. , PP} Tip-185'
P Ti2-185 3 %L \/
) % ﬂl artp | KoK
- gg}]l: &l | Klenow | B
¢DNA :mRNA 2477 {4 3 Y 5
FHB{HCDNA: mRNA  —)
l He 2 (AR sl K
ﬂ!ﬁmRNTA . SUBCDNA
12-18 _1%&&@@%&
‘ 3 Tip-15 5
3
TE B R R R AL
BIR 4 cDNA XUk 58k E %
mRMNA r 3

1 T’FJJ-:IM'E’J LW

AN Y

£
1 HERN T R kEeok|
cDNA 3
N IV
|
5 3
kY ¥
. | 2T T 20w
—— 3'
DNA % B}
5 —
N %

cDNA EY)—ALAbFE: 5 FRRIAF I m el m ik A 4y, A5 SO v 4% v e HH B AR B
WUEAE S —8 . 7E— ANt B — AL AR cDNA SCEEH, =5 2ol &) cDNA 7 [ 1)
FAg] 2 FIALN 4.6%, ARZEREII LI ik 95.4%. JEFIZH DNA YA 24 38 v & 5 T 5 1t 5l

JI5 SR
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FIFRA2E cDNA P

HK: 2T SO AR B DAV B, s ik 22 e AR TR B PRI 1 mT REE KRR

JEHE: K H R R 0 2 2 EER B Y mRNA BEAIEAREFE A (tester), i FEH
IEVEA AL AE AN S H 2 A 1 4 2 8045 B (1) mRNA FEARAE X IEAEAS (driver), f
tester AT driver [f] cDNA BEAT 2 IRIRAC, Hfwift & LM ARIERIZL N, Mk —#FH2

[) 22 7 RIE M A o

7.11.5 FEFEIT
B OTIER AR PR . B T AR E R I AT
7.11.6 YEMV = HE KR fE & B
1A R4 DNA SCZEAMREEM 2 AR SRR Rt 42
2 KB Ky B R TR 2 S o R v 5 B T AR L ] 2
3. 311Kk cDNA SCEEFIFEARJFIL AT 4 2 FE AR AHA?
4 IR T R 0 4 1) LR D17 Y R0 56 (R B AR R A AR 2 2
7.11.7 RBT AR 0L B AR AR SRR PR EE R
HUTNE &R 4 BB 226 50 4T 1051
7.11.8 Xk (RABIH—ETERTE)

R THE) =R, ZFBIUE (p78-83)

712 HEEHETTT
7.12.1 #2HHR
FHTHIR. PSR (10.28)

7.12.2 #Z H R
— o84



TR R EE R R R 0 8, FEARIEE R R B 5. SPIRAIE .
1123 HFARE (FEA ER

B e BRI AR R, R AR T E,

S R DR LAY B R U R R R 2 B A% PRI 1 X3

FEHNR R FERI S AL A g, BRI B S R, RN, S
RS, DAREER AR BRI, DR RE I AT AR
7.12.4 FETE

RGN AR R A

FEIERAZEF N2 H], SR EDASE RN AL DNA JFFI I Ui (A 2, JERI 0
JPHEA NG s BSR4 DNA BENLAT Wr——% /N7 Brig — My —— 4% 0 B R R 5124
XM/ B F KA EERS ifE S I F PHe. oL g PR . 7 o AL
e i

BAEVEE (genetic mapping) A2 X HEA AN EAZ AE VI HE R A B AR (5 6L (B0 2
PEHIEAPR B R 7E G td b AL B A AR BT WD 5

BAEAE I 7%

(1) SEAEAE P 1 5 JR 2

o PR 8 A 2 [ BN A e

e PR A2 AR 5 E e kb ) B 25 1 B

) P R 2 4 W Bk PR E etk AR o

(2) A FERER A 5 B

A PEARAE SR B 3 A

Rk e K

MiE B2 —Fetb. FMma Gz
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BRATEVE ] FEFEIRIZH T i BRI DAL s AR B s = & A v /N R 17
JEAZ AL RR By BSEAT BRI AL 5523 BT -

DNA K fy B E & o (R R AR 1 Sty e BE R AL K R B IR SO PR s AR JE AR
B P B I P B A T #4) i S B (contig),  AAITT 2 ) BB A .

PFRCJEAL A (fluorescent in situ hybridzation, FISH): 383l % Jric (IR
B S et R, T E 4 F AR ic /e S s b Sebr B0 &

FESIBRZAT SAE B (sequence tagged site, STS): il PCR BLS: T-44 5844 5 5l bRa%
/NEE DNA 3 HITERE R ZH DNA A7 se n: ) FF R gl e o VAN i KR R A A HE ]

BRI 7 K1 ——OpGen A Al K

e SRIE TAHE . BEREaE B AN N4 DNA 7R mfE 8=
Py L 1 A il D7) 67 e LS

fifid::

(1) WRFZARAMM, I H 4 DNA 51

(2) TR fASE BK A DNA 43 TG0 Bl SCFAT RS

(3) JRA7 BR#IMETE ALH 2 DNA 407 Yeta

(4) G BT aRATI & B D) A BOR/NFR I

(5 MESEEBEFES, FERS TR

S DR L

L DR A DR 2R 00 7 7 9 2 e gt

454 PFHA . Solexa MFHA . SOLID M FF AR T FH A CHARDN R
L SLED

2. JE[FIZH DNA P50

(1) i Sk PHE 5
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Gtk DNA BENLAT W7 e/ Be—— 0 3 /N Jr Be—— A I P 31 18] W e 1 E 8 X —
—BYg P, ST

(2) wEESFENFHEAR

TE MR R R AL R ANBEENAM 7 ASEERA TR 1999 47 1E L,
2003 FEAHRSER BB AEEE N AL F 4L FREIEr GBS . 2.

IARIE R AR BB AR SUR BRI R, Re BIEL g iR 41 %
AR LR A AE M A B R A 741 B RO SR Bl D O R R A A, TR A T RFE R
JRINTHRE . Ja R fy: 8RR KRBy — DR, R T
K% 25 HE R WA bt 2 A P B DRI AL o 56 DR AL ) (3 5 2R R A 1 LA B DR 401
BT IIZIR P 71 =2 an ] 215 2 A2 oA S AN St 4845 A A (1)

DR 7 ) 1 g

1. 3@ 5 43 b A A

(1) F-HeF IR ) TF I 5 B AE

Getorf: FASTA % A ¥ 3 http://bioweb.pasteur.fr/seqanal/interfaces/getorf. html

@) 5B 20 TR 3 4R 2 A

W AT : TWINSCAN(Korf T 4, 2001)F1 SGP2(syntenic gene prediction tool)(Parra
G %%, 2003)

2. e R R S B AR

() TR E—F BRE & HERIETS

DNA-mRNA fJZ532 730 #1 (Northern 2452)

(2) EST 1 cDNA Wl 574 Bl T4 5 = A

(3) f 58 e SR WK i

cDNA Kifffi# P 4 (rapid amplification of cDNA end, RACE)
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(4) S EE 5 BT
(5) Ah T3k
LR Ty BE 1) T 0 FH 56
1. FHAE B 2200 b ik K T g
AU IR 2R A 2L IR Py B HEAT RIVR VA R A5 2 R PR 1 v] R b
BLAST (Basic local alignment sequence tool )
2. SR TBf e R ThgE I EE
(1) FeH KT
FLPEFR . T—DNA JiARAZAZE . RNA T, xS RNA 55
2) FEFEERIEIREILFIIAE (overexpression)
(3) H I 7R IE
3. Rt i) R B 5 Th BE BIVR AT 7T
E R R R R il . MR AR R T o . I RERUR A SS
B s H AR FRAOR . BRI R IA T B8 R L R E A AR, REFS Bl E
5 HA IR K D) BE R R
T4 )R 73 W 2k BRI R DL BOR
(1) cDNA-AFLP (cDNA-amplified fragment length polymorphism)
(2) ZF 78 PCR (differential display reverse transcription PCR, DDRT-PCR)
(3) I EFIER 4458 (suppression subtractive hybridization, SSH)
(4) FERFIERG0HT (serial analysis of gene expression, SAGE)
(5) TUFEFIHAR (microarray )
(6) FeHMFHA

AR EAR R TEBOR: AR A ARG i ORI Y, AU
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R I HEEA A
(1) B H YK (two dimensional gel electrophoresis, 2DGE)
(2) EEEARA2AEAR (quantitative proteomics)
BT SR 7
[A A2 E mAR I 7 GTRAQ) &IAEFmidE = /714 (label free)
(3) BB ELAE A A LA P
FEREUA AT HOA . QU WA ATHAR . WA R TR R EA . ARG HEAR
AR AR T AR %o B — 2R A sl At R BT A I AR 207 AR = P AT i PR AN
SE T
I 7 T B 4
WA 5B
S (gas chromatography, GC)
WiAH 3% (liquid chromatography, LC)
F41% UK Ccapillary electrophoresis, CE) &
A K% 4 e B
R et BRI, A SE
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I UR R A g AR BOAR

7.12.5 B

FUEATT R MR YR . R0 ATREE 8 A AT
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7.12.6 RNV ZHE R )G R B
1. ] BRI e PRI 2H A 34 9 P g 2 7 VA A 3 2
2.IREHE R FOE IR LANZ UG iR H 7 iR A AR T BoRn R 3 2
3AWRLEHOR T Bn] A AT S A A g4, I/ 4 L R 2
7.12.7 URETHE R 00 S HAd AR SR BR K
HUTN &R 4 BB 22 50 4T 1050
7.12.8 2FFR (AR B — 2 el g)

(R THE) =M, HLE (p204-201)

8. FHERE¥IEK
8.1 A4 B HIEK

A BT, FNURABATIN . PSS SE A RPN SRR L. WG, XE
EHMAPIALE, FERR R AR AT ], IR R AR B .
8.2 IRAM BRI ER

WAL, WZSHEEMPRINE, Feal& iR EE RN ST, BRI ERE A
WHTH A XURE B Z2HE SN R 7E Bl BB AR H 8. 535k, 3EmT LEed
o 6 O 61 O 2% o BT 452 PR AR SR SR AT S A ] 5, DA B85 T iR T 1)
8.3 IRE I WHER

YRR E RS S, ANEBE, BRAE. BEherdE, BAK
KBRSy, RV 254 7= T i SERR 7 B IR, WOR R R AT TR I 2 21 0
8.4 RIZLERIIER

FIRRIE M 22 12K, N SN, AR S, AFGR, A SEBURFEA R SELR Tk .

SIS AN SRS, SERE R A BT, BIREE, AEERA . i RIAR S K
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ety TR S0 I AR 8 B (KR 2 )
9. WIEZEXIT XA HE
9.1 H#) GRE|. BiB%). 1Bk, MESMHER

TERE R, BENLIA M4 G T O IRIE S, BENLS B D). =R
PLRAARE], TTHEVRE, BUNEIKEHE, &I TRRSTAN G .

PRV EESRIN L 52, BN B, PRk A L, B R _E 4R
AT PHR -

SRR I E 7 AR IR B4 TR SR iR S M E RN E B, ERINE, &
W RHE,
9.2 FRER I B T 23 FR 0 5 B

URFE AR VI A% A AR IR o I 5 % R S e IR A R B R 1A
RS, o, AR 10%, WREMEE 15%, Y 15%, it
I AL RS S IR ST 40% . SR IS B R TE ST 60%. BT, UREEK ST
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