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1. HFEEY
11 RFEFEER KRR

FAERRBCAE R P E, EBRATBON E R N S AR s R,
BRI AR IS R RS L, 2% A 1A NPV R A Ky 0% T T RO I I 28
2y LRV AR 2 EAE DY AE AR o) (Bt — BT 2 2] 25, KoK
BENTIZGAT, oAy B s 2 0l gt v vh il —

I NI R REFIHEA B 254 T IR R R B ANTT 43 (¥, 2 ARGRAR . VERR
ZHUW, BTREN, MUURERS AR, BEZEKRIMITE O ELS
TR BN NI RIR R, igont T E 5 AL 2 0 DTk ORI e — ) 23 16
I RZE TN EE, ALFEITRATRIZG LA, ARk s B I R AT T
RS . ANFIRIN, FRATTAEA Y I I S AR FHENY A= AN BEAR R 1A 119 44 152 i A6 R
B LA —HE, RN 2 BEb gt SRAF I N S AR« Al = B IR R B sl 2 Ak (i
GSK, pfizer &5 (b2, (AL R EHE T R IHERIANMAIAE TV B, 14
U AR RIRN S 2, AT TR m DARE N B — it il 2 4ll, o BeR B+
s R <o NMSE L, AR R R, HIRAVEFRIE R R — MK
BRI ST AR R, MR EE2RA T RATERKE TP K RAEE,
AT N RSB e HER) A AN A 23 e 2 S IR A R, T At AT Dox T s 2 ik 4
NBARE I TTHR, AR A D0 T AN 23 1 R
1.2 REHFHA R E

“BEZANEE ALY, MBS SRR LR R, IR A BT Il
Al it BRI CREAHOC I 2 R I PEAR SR IR 22 R, el 2 M AR RS BR 25 B
IR AT, O T7 80 2 ABeL 2. L, R B R, 2k
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PR PRI N TREAH I REAS S B, R ) N A T 24 e TR P (1 SRR A RO st B
FESEAR B (M BE R b, RERE A IUAR I B R N S5 0T A« A2 (K5 5 i 1T

FEURAE b, BUMER TALR L ARSE, e S 3h, mlE BRI
SRES) . FEAEREUN, FEAEREIBONIZERD, FEEERRIERAEAL
LRHIEEE, BAMTE AR, FITTET MR FEN —ETER. Fik, X
FAFIATIENET, WT o ABREREERN, RAER. IACEWHIZEA N
S, SHE AR R, SR AR AR RN SR BE N AR R, IS SN 2 R S
W, B, AWEANRRAEERTE, Aol gE MR R AR . K s S S HE A
JRIANFRE T REEBBEE TEREPRET), XMEES A7 S5 IR ML A
ARERBERKIR R ST WK A0 LA RN 2Rl 20000, KEBH VR
G, JEGRANT”, P AR AEAE AR GRAN T AEIXPRREE AR R N TR ORI
FEARWI AT ZE I R 53R 150 ORI 22 R AR NI HEME IR 2R T 245 B 1R B A 24
RRefE BV AR L A, LR LA AR R AN I LA
gr ), AHBEA N RN, 20l 5 AFER 10 R SR, KAFENR A AR AR L TE ]
DR e S ST (b

AR, B BIR AR B B A e B B S A AL S T IS . K
FHCE I REPAEE N 2 A 4514y TR IR o SHE T A S BEHES, 1y 240 1 6 AR T B 1
RAGEBS N, SPEAAAERN TAERALE, KA RV 2 5B JE ER”, 52
RS e S0 e Wl T2 = SR B P RPACS NG o & Rl IOV 1 P 4 2 =N 42 222 S ]
Hord i, Rl R R AR B R T, FESRIEIEA S B (A I, S AN R

FRGEN L, R A s AR B e, SRS CHEsedn) Sk, fema B M seps



1.3 RIEHF ISR

P Ar BRI 207 SR 5 T 0% A e A B OC R T 78 (R LR 3XT)
R FE T, R A BN 3, ek BIRRAKR DT Z, L8 A
FORUEE, JHE . T3 T ERER T SR BRI R Ui I R v, 22 22 5128 — 26 2
WA R Se bR ), SRR R BCE, WO AR YRGS 46, BR TR
FRBESL, AT TRFRIEE BT T S BCEIN, ikl S fd /2, R s i
R 28 S B SR ZII R, B 2 A I 52 B 3 T i
1.4 REHFEOEN

WL R HE, ATRA IR AL 22 A SR E W 25 (KB i, SRS R ()
O ERMAE ) (AR IS BT ED, AT B ) ARk L
TERIAL, “FREE]: MM RE XA —ME R, REFIZTLNSEE LRIBTECH
W E, BREBRIKFESPBBINST.



2. RENH
2.1 SRR R

TR BN A, T AR AR D AR B i B A R AR
TV ) AE ) T BRI E TR . BEAT AAIAE 2> TR KT BRI 7 S R A
I ZJETE, BRTHE T BT A A TR AESY , 7553 T 7K Uil BE4T A4 %
A S LR 2 AL R S0 I Ay BRI bl o 6 IR TR st i R 0 1 A 2 1 — i i
PRRALE 537 AR S0 vh BT S BAR T, BRSNS, & N80 LR 2= Tl
EIRTE . BEAE R A AR EOR I H 2 R R, AT R R FEA0 6 AR W 2 0 5 F BT
TIRANEESR . R A AR, LA T AR O AR I 2R U AT T
REBHIARA . (REDR AR 2 DY 1B T2 B ol .2 B A RE Nz i 2B Rt 2R, — 1)
P63 00 T2 S AR R IR B S A 45 A R R
2.2 BREEEERE WS P RAr . 1R

VU3 T2 e T A R AR 24 oMb R TR L 3 AR AR G IR T R R 5
TR AR 9 BAEY) TR B R HRI2GAR R ke CBEPIERE) BRAE (R LR
ISR URRE) 2 YRR A R TP B ZEATY, 7k Bl (CEE) . (74w
TR, B R s o 1 AR SEEIA Y A RO 7 T AEY A UGS .
CEMED S (O THEDZ) . GER TR GER TRESZIR) 254 TR R R
W2 SE I R R
2.3 IR MBIV R K R

(HEDRTRR) bt A TR DA AR AR R — 1 12 R A DNA XX
WER T 8 ) 1 4 s 80 N SRR DR AT R 78 1, AN 2 R A 1 B 8 R B AR 58 A 0 114
RIE, H5ZHKIFNARE THE O RIE . WA AR A B A= 4 25 T 41
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W R BIPER TRER 7 DT Q14 J5 R R LRI R, 752 — K AT 3 5 2 Anis
AL T RN, D3RI K AR L], REBCEA B T B AE 25 )it
RGP o A DU B T2 e f T i K A 25 Tk ) — TRV ER, O
TR T2, GERITTRE) & 2012 A TF s )4 es, eI AR AT &
B
2.4 FE A RIE IS EAE

HI T NG N 2R TR TG A, )2 b ah A OR A e 1S K i 38k
Rl BHCE s A2, T K258, BRI 2540 TR 5 oK B A 3B AT
WK et FE N T 25 A TR g R s R U R I kR, TR R
RS LIIAA . CGER TR AW = TRt e —, ik
ARTTREE 2], AR SAR AR 25 R T S AT, ARk N A A7 it — 2
RN 24T R RS Bl
3. UM
3.1 BUMKIBAR . 5

XS YR e

2HEBER
2001.09-2005.07 DU 1A R 2 EiS R
2005.07-2008.06 TERH AR R 2 fini -t
2011.07-2014.06 o e R R 2 i+
0/ — 24 DU JIEE T2 e fb 2 TR 2 it YRIm




33HIFNB (FFFD

Oy PRy BEIRTRERIZ . 9oKAL I 25 T
4. SEBRE

CENULZEY . CEIMEEE) . CBEWIE) . (252200 TAEME ) SRR % TR LY
Jefitlie SEAEAESFUFA T TURRERS, 5 RISk A SR LU, DL M BUAT TR FE A 2% 2 o
(PUER T Z%) . GRIZY TR SRS A 1AM A, B Hh T
5. REHWR
5.1 siREHRET

FERIRTT I, JEREAT TERFR %2 5], Lh2 A B sl R i T 1) 01 ve A GBI
JREL, Jrik. HSRGIH B AR AL DR DG LN, TORCEA . i e Ak
(MHeAEDER, LUACH H B RRREAE L) N ISR B =4 . fedife i, il 524
PRI IS0 IR, R BRI v B (R IR, SR BB A 1 H
5.2 A5G E

M PR R, R A o NSRRI S A S Bt e, AR BRI 1 By
R SRE PR BB A N 1, I R R R e SR L e 2
T2 b SRR R T WA R TR BT, AR SR, IR
Fr2p 2 S 2L AN VR IR B RS TR 2 Tk (R R, AR okeadt N A (47 i 2
—H A%, AT R
5.3 . AEEMEMWTH

I AR T TURAR K5 2, B IR 25 AR SRR IRRR 22 X o SI B O 6 S L (1 M — A
FEDR TR T TR Ty A 258, 2 — NI R sk 22 R, R 2 masie

AR AW, A RS IR E . IR, AT ES S E R
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o, WPRHRERE, ARGT, ATFRAEE, FRRRLF RS, A AR
fiegrm g7 =X
6. RENK
6.1 TREZ M N A REE
(GEITTRE) ARl e E R, PRI 3228 A 25000 15 2 DR RS ) S Ji A
Jrike AR RS, ZERTORER T AN, #dk, EHD T B TEE SERL,
DR T2 2 H AR Tl 5 A B BE DR TR 3 30, BRI AR A (R B A 8, BRI Y,
SR SR e SPS M 2 G e A N7 R i
6.2 HFEEM. HR
BUFTE A R B R A A, eSS RANEAL SR IE
DIBRAVEA S IR A AR GRS IR BR . PCR AR 23 FAATEOR . SR EHRICH A
BOFME R SED TR I SE AR RR L HEn s JEDRERE A SR A A
6.3 2 Ht 22 HF

JARMH
. PEOR CE% KN 4 & F8 B W 4 FR D | U
1R% 1k 1.1 FEPR A S R AR 2
LR 2 | 1.2 JER TR YIRS R R R =) 2
1.3 KL 464
2 JAHE 3 Ik 2 oy wbE T A 2
2 JAE 4 X 3.1 Jrki ik 2
3 JAHE 5 Ik 3.2 & WA AR 2
3.3 FLE L2 PRI B AR AR
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3 JHH 6 K 4 N TGtk fh
4 JEH TR 5 RiLHM
4 JE% 8 K 6 FEPRIERAE b K511 43 BRI
5 JHH 9 K AR T
5 %5 10 Ik 7 FERERAE P IR BT B R
6 5 11 1k 8 PCR AR K L3 H
6 JH 55 12 Ik 9 DNA 745 #1
7 JHEE 13 1% 10 DNA %45
7 JHES 14 1% 11 DNA LRI R AT H 1) PR 1) 7 i
8 i 45 15 Ik 12 FERAWFFEEAR
8 Ji 4 16 IX ISy =
7R FESL
7.1 PR
701 B¥ AW

B R E . IR
712 FF B

I AR AL D TREZ TR )RR, Ry A R DR AA T, T il TR AR

XA 2 () R

TA3EFENE (FEL. HERD

Gl
piig

s DN R R HE AR 5 A T 5t

e FEDIRAEEOR I A I RERTT 1), HEDA R 454 o
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TG AL FE TREAHEAE, N1, DNA [E5HMThae, LN TRM T,
SEIAFRAE R I B, DS TRER S 256 DA o I 11 308 P SRS
7.1.4 BT

He A TR

2k 2 C-E L3 F QER
S LD FCES L3

c AAs4 A AARITLE. . k.
Bal. At THEARBEREGESR,
cAArRE P EAEREAGATOLR
Fa¥4, FALOLARIRATUAEL
HEEBREAETAHU KRG IHEARE,

FEDI TR CENERE) 2L R H DNA B EA, KM HEA KN —1 DNA
Fr BB I R AR (DNA B 81630 5 — AW iis v i, AR5 200 wif% (clone)
FIATARIE R Dhe (GRIKD MBI A= it b BB R (R A5 27 73 1 HOR. NG 3 v
)

S R = KR

1. DNA 2Bty n

1944  Avery  ZEEFEALSZEG, UFHT: DNA e &= X: DNA aJLIMN—
AN EEAS BN 5 — AN, TG A PR AL I 2 o AR A2 b P 1 S M T3
LD TRERISE S (Lederberg ),

2. DNA XU etz

1953 Watson/Crick $&H, XX TAEmEE R EAEH P 5IARCEESE, 54



3. e T AT BRI T X

60 A UM PR ISR BRI T RS AR S B A ek )

B B = KR

1. LHREMAEH

Smith F1 Wilcox (1970) M ¥t /&WE Ifi# 1% Haemophilus influenzaed 43 254tk T [R
FITE A VIR Hind 1o 08 T BN CAIERED A5 F AN AL 5558 T 6 A TR GEA: 1) f
R JibE S N i

2. Pz # T A—DNA BARIIAEH G BORLI A D

MEMEE R T (Fertility factor) —F [A 7, 1947 4F Lederberg & 4G H .

3. WS EEAE

Baltimomore 4541 Temin 25 (1970) & AAHL 70k Mg, 6 7epOiiN, &

RZFE DA 2 o T RE . R cDNA SCPE A T fig o
B EERESERTHE

WReE 4k DN
ot } j
A L. GAATTC ___GAATTC __ GAATTC
T _]:D:D:-:D]]:-:Dm
T  CTTAAG  CTTAAG  CTTAAG
¢ ) ] ]

k . A AT
af, ol 19734F-CohenflIBoyer
e FF R ) HE R T 40 it 1

- O
(A gacet eENEE O
lr ___ssnxBst—
A0 e WLT
- : EAAFRE l @
ﬁ-& Er el ol B LA WK
YW ¥ annd
‘ cCTT W RAERET
\ / R DNA ST

K7, FUTTRIE N TR DR,

FEDN TREE AR E R AL IR, R 2 HE DN A i) P kit o el i PRS2
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WA DI TER IR B4 A st AL DR 7 PP il i . 1909 422 %% W.Johannsen 2 tH“JE K]
(gene) — i AUEF T /R IUEAL A 1, I AEZ R P A B AN R, % B O Hh
2Pk 1928 4 Griffith & 58RI Tl AR I EAVE R, O LS IR RE T3 . 1944
- Avery FIEALSEEIED] T DNA 2L 4 )5t
DNA [fJ&5#): (1) DNA [FZH 5> DNA S 1 B . BEIRIE IR 4 Bl &I h
He—— QRIS . SIS L i R e A IR RE 4Lk, (20 DNA B =4E45H) Watson Al
Crick 7~ 1953 4FHET: 1 DNA (¥ 454 & XURE S S8 1K) XUBR E 45 74 . DNA TRl 1955 4,
Wiatson Fil Crick $&H! 7 DNA (¥ 5 B, B — 4% BEHS T LUK H 4% 1 1) B ARG - 1957
4, Meselson 1 Stahl [{SEBLW], 7R HI5EHMUE DNA B 5 M B AME 557K ik
MUFESE R, g Ul DNA Wil K IR B 2 (semiconservative replication) )77
XHEAT. DNA AT LUEBE LA B JEDA] AR B s 7= A, DRI B i e
W7 A 2 MAFERT NG R, SR SRR S S BUR AT — AR 42 1. RNA & DNA
T AR SRV RS P (R R . $R B E A DNA H4i4 3 Fi' RNA,
Bl mRNA. rRNA F1tRNA. tRNA EfJR#M 15 mRNA LRI AN, JFEEREB
A B R A R B IE M AL . B L DNA AR, Rt (s R 4% 3]
MRNA [ FE, B mRNA F s (5 B 2t B O 2 2R 5 4 Rl 2 .

e DRI A 1R e e i e DA R PR A R A e



1, BATEWIA 2. EEDNMZBR—EETEHZD

(1) P
2R TR ——

Kkt v

Escherichia

colifilfi i

N SRR

s

JE BRI BR EAL, 1. RPN R IR L G e B R e R B TR R A A, 2
FH 25 5o AR o8 SRR R T e (W0 MR ML IR 751 5 H ) s SR 41 2
— PRI, TR B TR SR . 20 BRIt AR R de ik 20 HHAD 70 AR L
S, EEAZAY TR T AW Cinterrupted gene), Jim S A B3 il [a] s 5 DR £ BLAZ A
Yyrb i A7 £, WA JE R PT UL R A AE A N7 Cintron). & TR EAZ LY
PRI AN BERIPE R FBUY DNA BB R s, AP R41 (M2 1) II#esk RNA
WAL — IR N & TR RNA PEEAN SR 2o A TR R B Rk
AT W RRER B, — DN R 20 1. 30 JRKIE S 5 AR g n]
A2 DNA P85 8 A TSR Y 6 R A B, B4 DNA FPalf gt — LAk
WA, XLeE AT e B R R PR, Waf L efrEa . mg
AN R R I AR AN R AL AL A (B 1) IR B R E 0T, PNk P i A
ANTF S R DNA T3 R — 2 41 DRI S 5 m] AR PR Al i) AN F 20 45 DL .
R 2F MOAT B spolV AR v B o Al AE PN AN R DI, 2275 SR H4E A Y I3 30 2ol i 4 1
BEHAE . 4 BB TAZIE T B3 TR IR s B R R A 1AL . RNA 2R
B 455 A7k (binding site), AN A4 TR AN G 5 RN 7 U2 A 22 53 10, T — AR g A
) JE R 2 TR A 2= 57 o Bl (upstream) $5 4% s 4f A 22 ) e 27, 1 1 9 (downstream) Fi 2
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s AT A o B BRI 577 1), AR 3L 375 ) o e b1 T BT R R AR
p A7 I3 — PR A p R 7o Jm B 2 BE REWE B Ry € — A FIIK) DNA P91, I 2530 &5
o

e Chromosome DNA D

EcoRI ‘\ T“get § _l?] ﬁm
®
Fi vector
o
L C?

@ Recombinant plasmids

e DR 3 BEE ) — B SR
7.1.5 BTV

— B TTIM B TIER RS YR T AT, Ay T 3 v ) 2 A Do e PR AR R 11 2%
B, DRI, AR BRLTE A B YERRE A R DR R AU ) T X LA e AR R ) %
B
7.16 RNk ZH ARG R B

1 RPR A R . JE R E AN R TR G &R .

2. R A UHE DR R AR ) 25 S A 2 R R (1 b SR ) 2

3. TR I K] 14 5 A 2 ot B DR B AR R 510

4 FE DR T RERIF 5 1) 358 SR S5 Gy 2
7.0.7 PRETHERE 0L R AR SRR BREE R

BOUTNE AR R BB 228 B HEATTCT o 0937 AR 2 A0 AR A 2 1) Rl
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718 ZERR (AR —EEIE)

(FERTRE) FhBARR, 25— (pl-pl2)
T2 HAFHBIT
721 H¥ A

Ay e ¢
722 BEF B

T ARG A SRR R TR 7 IR, Rk T 1 2R BRI P D e 4
FH 7 SRR 27 RN TR . SRR SR N TR By T RIIK ™, S A% 9 U N i
Pt R LR A 1 SRl
T23HFENE (FEA. B

B g 2T oelE T AR A

A e PR P DA A PR R S R A

FEGR A B S BRGNS, 1 RREIVEN DN, [F248, [FRA, DNA
AR S X BRI PE A DI D I 5, R, DNA RGHE, [k, At
Mg o
7.2.4 FEERE

BRI 51810 R St BR il (restriction)d5— 2 2870 A0 41 B R LU o B 1 6 P
VEF WA AR R TR AR DNA, 2 SR P A 27 2 B2 52 1] BRI

BRI FH 2 o gl A2 BRI PN DRS4S N 40 TR AR N AU DNA )l
J W, 4EFPrE IR ALARE ORGP AL - 121 (modification) 4537 32455 i) DNA
M AE G R RIS AR VE IS LR R4, {8 DNA 73 DLEAR, A1 4



A 5 PR BB

A A A0 o TR AR RS 20N B 5 it o A K de 4%

P ) H I o

FE | 85 49 &30
204 .60 # 4, & kAE.coli KP 4 & 1% #| &
# 8%, 70F, & FHA LN, HISmithi 7 T

% B F ik Bk At % (o Hind LIk 4] 4 A 47 & o
5’GTPy!'PuAC3’
3’CAPu,PyTGS’

PR 1 [ A% B8 A 1) B B i 2 SR T -

B& 3

H d AU RRE I B ik
Hidll Hidlll

[5] — B4 5 B & B9 % A~ 5] B BRI [EAZER A 118

1 R o e DS R 2 P e )2 IO — o AE BRAME M R ZE b oy L 8K, 93%.

| 7R R A ] 2 A 1%, T 2B R s A2 1%,

PR IAE UM 1 P A . — RGBS 4-8bp, S5 H ILIKI R 6bp (A7 5, FRT ATCG

JURMBIE R AR TESN, R TR I (R -

R=AEG , Y=Cu{ T, M=AEC, K=G =} T,

S=C &G, W=AE T, H=EAE(CE T, B=CEH Gk T, V=A5{ C (G, D=A &}

GuiT, N=?, |=?

R 5 il = A PR AR i -



1. hPEAR G : 75 DNA 70 178 FRAIPE N UZ IR B (K /EHT B T 1 (0 BAT EL AR (1) 5
BRI BB AR S ), EATTRE A% T T T A Mg ] AR 0T 1 E BT I Sk R
2 AR BRITE DI R BEEAE UM e S (R ARl D)%, i i BOAR g

3. ARRFAS: HBIFIER R CERSCE ) 1, IHARA

EcoRIZ =4 g5 6 K in
!
5 ... G-C-T-G-A-A-T-T-C-G-A-G ... 3'
1 1) 1 At 1 1 1}
3" ... C-G-A-C-TiT-AMIG C-T-C... 5

f

EcoRI 37 C

BA 4-7°C

5°... G-C-T-G A-A-T-T-C-G-A-G ... ¥
Tl TS

3 ... C-G-A-C-T-T-A- -C-T-C...%

3N

1. A2

VA ) P 370 10 B e ) 28, AL A AT D PR DD 67 5 n] e AR [

2. |72 MG

N T (1 B g L A7 3 L A I P A it

3. HAL V)G

FECERLA . SRR T B B AR T RS N DIBEIN  F, HELe
ik

7 R 7 GRS ] — JE A AR AT L7 s 2 IR A 2 1 D)
AP St AN ] 7 2 £ ] — AN YU 3 A1) R B AN TR g DRk, S mi B Gl g for



R o

PSP IE e il A DL N W 37 o Vs 2 M e W E S P
&)

SRR SE S LU BRI A DI BB 7R il B (37 ) 1, 20l e RiAk
AR N /N RERS IR D) H 1 ugDNA )3

STAR Witk FEARFAR B SAES, W OIRGEUIH) S U AL A ABME AN 58 42
HIRIFFS], X% STAR (B5) JEE

ARG ENIPS

1. DNA FESH 2 : DNA BB A H . A 4 L1 EDTA.,
SDS. NaCl &5, #45 n] REFIH s 7F

AR BA R 75 SémBgid itk oKl fH & (1ug DNA A 10U fig) .
IR S B AR S s NI )

2. DNA B &b B RS

KA ) dam FSEEALEEAE S'GATC3' 741 H 1A RIS N6 475 A
5, WA Bel | Mbo | 4§, {H BamH 1. Bgl 11, Sau3A | AN5Z2 5210,
KIGFFE R dem FIEALEFAE 5S’CCAGG3'EL, 5S'CCTGG3' 741+ ) s g
C5 {7 EoI N3, ZHZWMEES EcoR 11 25, {H Bgll. Kpn | 525200,

K HH 25 AL BE (R X R A MK 45 BURE DNA, - TRy 11 DNA [ H
Fo

3+ WD) SO )L S

2 bR UE S N iR & 37°C, Wi Smal 2 25°CEE 30°C, Sfil 4 50C. Jx
P P T R B A s R S T, R B R .



4. DNA %> T-45H

HELCEG L E I E TOR DNA I, & L D) RIZ 1 DNA i st 2%,
A fEIs 20 i

5. 1R A VI8 22 PR

MR SRR I IR R L AR pH (5, AL
12 N DI R YRR D) B e 8 R AR Sk, BB A SR R I

AR s A ) PR 1 0 BRI S B R e i) — 01, AT
fRYE £ DNA ABOAHN BRI DI# . 76 Ecoli v, KEZHHAT=
7S SRR DNA FE1L R

KA AFAE =P DNA RG0SR G0 1 . IR S0kxan bty
ZHPUFD DNA KRG, KA o By MESRIMIE AR, H Al T3 H
TRERIA KA B DNA SEAHE | Al T4 DNA REH. J5 85 H T4 W g AR
Qe RIAT BT, 1T PCR 4RI 2 4T #4¥ Tag DNA K41,
BaER H Pk AR AFT R

4.4 FTDNA &
RNARX 4% N

A 4 4 o
f .’.' \.\\\

‘ |‘
\ /
\ /’,
\\ /

e

7.2.5 BFEHE
TR EEE T SR R R R TN AR 4 BT I T AT

— 23 —



7.2.6 fEML ZHE R R G R

1o BRIPE A DR AT AR Sy W J LA, A5 Ry i 2

2. AT (R 2 A A R, A T R R R A v A R T

3¢ D ARAE PRI P DI IE A R AR AR, A7 IR e 5 B R () 002
7.2.7 TRATHER B U0 R AR SR IR EE R

BOTNELAE R A4 LIRS 2% PO AT 15
728 Z2ERE (RASIHF—EERITH)

CGERTREY FNHRR, 25 7% (pl7-p40)

73 HFBETT=
731E¥AY

BB IURER B AR R
732 ¥¥EIR

AR BITI A ), R T e ke R TR SR R 2 v A i
S AR IR B T8 10 e B A A 2 AR R S s A v (R 5 22
T33HEAR (FES. ER

e ORI AR

A R BEARICEER, B AERNER e R EUA

FEENR R OB AN, BRI A, Arid2ER,  sa B R IR 2R SO IR,
B SN DNA (Y], SMJE DNA S8, BITER A1 Ik fE, WERTAL.
7.34 HELRE

RN LA IRRIE: (618 40N 620 RERE 11 E 5] (R SHIR D AR
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FIERIREUIAL A, HEANJE DNA v BdioN, RIS ARZm G 6 A ksbrd, H Tk,
BP0 DU, AR 4

JEORE Cplasmid): & BHNT TF 2 40 B S St 28 BLAZ 41 B 4 (AR SN SEA0 T & F R 1K) DNA
ST, RERRST I I N AE AT, K/INAE 1-200kb 2 0] AR EEANIR], AT TR A AR 5T
HE (B DNA).

45 K2 HU5ORL DNA ZXUEIRTE, & HA 3 PR I 4 2 %1 R aE
TRFFE AL MR TE LRI, FRZ A3 A 257 DNA (cceDNAD IXFEY) DNA JiH &
HHRIZTEN) SC AL (o) WML AL IBE T U — KRG e BN B 50, )
—ARBEH I — RECN BTN, FRZ N ITEE DNA (ocDNA), LR OC # B (h)s 445
R DNA 2832 38 224 1) BRI AL I P9 DIV D) 8112 J5 5 R A WU T 24 1T T Bz M DNACIDNAD

AR LA (a)s

SRS 18 EANMUAI S R (L) BRI S E IR AEAAA DT, AU, “ifE”,
FEAG LAt BEARAN, *E BRSNS sh I e, fd 120 Fohin) DL H
AN Lo (20 FOREES TG Bt JCvEAAT, FUA OB T4l (s 3 o #1,
AReTER A SRR k. (3) JURLZH AfE FHAT L& M ML e, AExt1E
TANMI AL (4) ORI T 1 AR A RBL, A0 TR sy, SRR
PR SEZEG B AR SR AN AR 2R L A

FORLR LRI S (D) BB : JFORi A S, R M RIA L5 8, Moy
TRE ARG R — R E R, S R R AR B, AR IR A — Bk
FEIA . (20 SRR X RN TR EEEA, AEIUAMNEEE R ik 218 E 40 b &
SLREY I BRI . R AT ASGE R, AT RABTY), BURERY, R TR EEAT S
— HURE R A JTORE ) [RIINF, PETRTORE AN, 485 B0 P (R JORE o



FORL R B T A TORCE AT ARG X DL S AR AWAAE ] S F (B
HEAS T AL AL E SO R o BHRGERIG D gy 2 nr g Ly 3, wnig A e o
il

JRORLFIPE VUK. 2 MmOk P8 DUBURIRESE IR ook X S Ay 200 D i A B A

st TR o R ORLAE BRI AN I P P DUAIAT R, K2 1~ LA Fn b R moR 5 DUAR %2

LEIINER
Ea ES %
ZNESy, —BIT | HNKE, 102004,
104, #FFX, L[| 5F84; AHFE

H#HRE, R@W®E
DNA 5 4] % 4. & 4
#

4  DNA & 4] 4 4
R4, s®mEEaR

N # <T 1z ¥% £1000-
3000z %

KB iz pikeitds P
& A Ax 1A Sy A5 <T 94
$¥HE LA ~AH

2. & kA A A
BRETHhxAmEE
@, BRifitr4 4 %
DNA 4~ 5,

FORLIANAR BN . P9 FOREAE [R]— i 327 AN RESLAF 19 IR By JFORE ) AN AT A 4

(incompatibility), ‘& & FRE S AR TG, ZEA K DNA BRI R GRS
Wak A

JRLRIFEAE T FE R AT R IO . FIARRAE N, ARZ Tkl LU

(conjugation) [IVEFHFERS B0 1E LN . B 75 B R sh 3L mob. H B EEA tra. MK
YR A bom Je P R A B il LA 5 e CEEG RUBORDD o (HZ PR T2 ORI nic/bom

PG, AESE AT OB N TR ek LR AL B AN AT - (IR & ROk



A ERAHEARS 2 Az
(1) £¥FHE£H##La (amp)

(2) oxnkh#idn

(6) #+ (tet)
(5) mrEHn4 )
(4) ¥4 % %
(kan) /# & £ #
# 48 (neo)

JURL ) i 44
1. ALK TR
N THE ) BRI 38— BER R s 3044 - (plasmid)
HE—AERD, NS, pEHAFRERE, KRR
eH RIS E AR, FHHR N TR %S . ?
#5]: pXYp109; pSC101 ?
2, RORFAKTRL @
RARBAR TR B — DA RERE,  HIORAT S 5 ik
*. W (CO1E1) . g_
RT3 TR pnTi (Tumer inducing) E¢At |
(Agrobacterium tumefacions) #*7~, UipTiC58. d
FORLEARIIFIE: 1, sk FEH T 0/ DNA F B, 2 5 i) 5 2844,
pBR322. pUC18. pUC19. pGEM-3Z/4Z %5; 2. iK% AR 1E7e e A IEml FATA Tk,
I T AT, DL R TRIE =Y 50w 4 B aai it ot
N WRBARI 20 A5 N W R A S K i R R R MR R A, AR 1E e
N EAGEORE, . WA ARG A BEREAARSE R A R K 20 4 50kb [ X EE DNA
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9y ¥, SEBRR/N g 48,502bp, PN AT BUKEEON 12 MZ RN BANAEE Chlidin), K
A €os frxdo 4 A BEER R DNA BEAAE A5, F b s B AR B S B fE S T J A
AR DNA 737, I JaAERE L4 i) DNA R B ERT R, B R A EAIR DNA
1o

S

D VR A TR) 2 o Jo 0 A s V) SRR it ) 340

A WEPE ARG AR e, R AN AN, AT AR DNA HEHEES 215 140
Mgtk DNA B, JEA A AR R ARRURL, IXRR IR AR s 3. #a F2h
A TR A DNA _EI¥ b A int 19558 DT 1 7= A0 Uit 1T X A A R 1) R 80 45 6 P S
THE FA A S PR, ] LIRS 75 2008 & W TR AR Bl A A R o, AR TR A A T
W EUR A B A TDIRA . DNA T BAR— BT 2 L MR B AR E N TR .

W REE VA A1 A i o 0] S RERE ANV It A i o 0T e ol A e B AT A e 4, LAY
VA AT AR S0 100 7 e ) 2 R

FUE W T A B A TR AR R

1o VRRBRE A 28007 T 4 A T 1 e 52 4 L

2 VEN WER R DNA 5 1 40 i e e A\ i 3240

3. BEAR WL AN IR Ay o 3 W T AR 1) 3

A, FRL KA O AR T RZ IR R R 11

5. ZH3E AU T DNA Sk R S 4 25 F vt 1 Ak (1 ke

6. B AR TR TR A RO A A 4 AR JECHS oK

M W TR AR B AR (R B 1«

1. BRI/ BRAR 2 0 MR TR RS 2 0% 48kb, #5H] 9~23kb (151 DNA it

ATHBACK A, W LR AFE



2+ lacz HE[A Sl A\ B BRI -~ FLBE T B N R B, A IPTG/X-gal ~F
A T R 2 W A
3. cl FERI KT AMIEHEE DSBS ol FEDI A0 v 1 s A N R AR ROIRE
J

§1) A gt10Z; 14
Agt10 Z 4R A/ A 43340bp , LML A METR AR A,
TEAIE cDNA 7%, SRFHIHEA R BOK/N A 0-6kb .

Agt10% A 7EcI3 4 EcoR I Hind IEEEIAL & . N5 Z
BN G K FECHE R KIG . oL K15 5 K 5 B0 B A z
AR R, FEAEREWRIMEREDT . MR, 754 TR A BT . 2
(2) A gt1184k

Agt1l #ia K/ 43.7kb , B—MEEKEAE. Agtld l
Ak AR DNA FBER/NA 0~7.2kb . ‘B H THIE 2
cDNA (/. EEFEHXEMREMEEA. l

Agt11 B ATEAEZNIX Beg| Alac 55, fElac 3L | l
HEcoR 117 /5, #iASNEDNA)G KNG, FIHX-galvkiiiiE (== z
HfE) . g&_

A N SRy SRy Sy RNy Ry Y Ry R Sy ey

7.3.5 BEHE
= HTCIHCF 7R R RS I I AT
7.3.6 YNk ZH R R A R B
1. 0k a—FLARN? FERAR R A FIAE 2
2« AEA—ABIEARNEA, E U S ILET) R A T
3¢ BRTHUARSS, BARMbRICIE AL AL ?
7.3.7 RATHER B UL R HABA SRS BRESR (FUm. %4
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HOMNAR; 24 ERRAT S5 B AT
7.3.8 ZFFEH (RAEZIH—FTEITHE)

LR TREY FNHRR, 28 =75 (p4l-p72)

7.4 BT
741 #¥EHB

CENLE AR/ Q" <
742 BE B

NI G (o AR AR 10 R S o R A PR M A, O e DR A [ 2 1 M R A (R
LR NG o 8 DL PR N T G AR AR (KR P B ) P R A S i
TASHEAR (FEM. ER

TR RORIAARTRE

M A N LR AR L L

FEER A BRI RRF AR AT, FRIEOA I AR, Rk e s, FhkE
SCERIAT HIRNE A7, BAC Bk RILE ARG, BAC Bk TAEJREE, PL WA 15y 75
FBHHE
744 FEDSE

FORLIA A5 MR AEAI 3% s Bk Ccosmid): RRLSZ B A BORLIORT A4, SR cos
FeAI R . cos FPall e A T 4 DNA Hks DNA G121 B A4 UKL H BT 5 1) DNA 7
Fl o FORLI A BCELFE S B TR IS S0 BIPERRIC ., cos A7, DRITT RE R TRE — A4 A A
FEAH oAt FR K /N — M 5-Tkb ZeAT, ISR Be i K v B DNA, 5e FE ff) 5 K DNA 7 Be ] ik 45kb.
AT FRLE AR ST WA cos A7 21, FEFPIRRRE T4 m il PR . Bk pA ) - 2 T4k
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JRERSSABL A WE R AR . FEAMIE B BRI, KR T L W B A AR 1 A
AR, cos A mUBIE R AR KT, R TANE T BAHRDE R R Z Bk . M2 B AL )
VAT PAE 25 (0 R 1 JBTRE A I W R A SRR 2 1R A i B D R 4 D01 P A cos AR, OF
B BRI cos AV 2 TR () 1 Bt 1) A I AR p 250 AR VRN B 30-45kb.
AR A 1. BhRL pIB8:  MURURRI B, AR, KN 5.4kb, Hhit
PEFELE ampr. ColEL &l i Corid. cos 7 s A e A sS4l i, ] 7544 33-46.5kb 4t
U5 DNA F B, FZH T/Egi w1 oe e DNAG 2. XL cos A7 kil &R EUA:  c2RB
K/ANKy 6.8Kb, EHIAS cos A7, {E cos ATl —ANRIBE RPN, Hfdrshath
33-46.5kb. SuperCos-1 K/NA 7.94kb, 5 SV40 E il fifl neor FriEAEH, &N

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

Ap’
COS
Bam HI Bam HI Hind 111 Bam HI Eco Rl
. ] Eco Rl
gy Hnd 111& l co
Bam HI Wt R AR L & AR L
v Bam HI Eco Rl
Bam HI Bam HI Bam HI Hind I Hind1Il | BamH1  EcoRI
Lmm—l ™ mm [l T | Il omm— |
Bam HI Bam HI
BamHlI BamHI BamHI  Bam Hi Bam HI Bam HI Eco RI
— — Ml o == brzzzd comm =
| 53 DNA ; : SMEDNA
1 i ] 1
— pAMuE -~ RS —

A 3-14 A cosmid REBREREFREHE
(5l EXKE. BHE. KREF 1997)
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)‘E‘%'Hﬁ,&’i HIZDNA

Amp"*
ori l (ﬁ{t
Y
cos AAAAAAAA  AAAAAAS
Amp’ lﬁb cos
HEHE

—-EDHQCH—-QD—

AAANAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAA,
—-ED—MMMN\MWV»{—.QD_

0. PR B
70 P T AT T A
AN ]

~~ [ERHILT |

A 5-19 MNMAME RN EREHITER R —REF

RAORL AN 1) — RERE

REJS R IL SC P78 IV TR 1)l QU211 1 B, AT 3 B8R BRAR B 2RI
B B S U T DB T Bt 110 2ot IR o BB Rl B0k A I8 H%, &5
RAE AT W AT LA FOREAARIE AL o (H Y ERE IR AL B, mIBHLiE 3%
oy A5 &R KNSR RSN R BOH TSRSl R — N8Ry 1. a5 RAT(E I A
HAAKRAEA B Bl AL B il v B, e se e 45 1 K o0, T fice
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30~45kb [¥14hJ5 DNA Hli NE Ak DNA, BEE, R AT Redl A —AN oM B
UIRE AN T B, TR T 0,2 R R A ORI (1 BRLRE o 0 R ) RV AR KT I T B
DRI S T V] 397 SR 71 5 ik R SO, 8 BT 75 1) 25 e — DINA Y BRI BIVR AR ST 1) o 301
FEENT T e B TR VR TRV, L ER TR T R A RS R RE DR ST R AN KRR E , FEAIR
Fr BN DNA A 0] G0 o [7) 15 SR 21 A8 e M B30 5055, T LA R A P A W o £
Hitk,

e REN LYtk (YAC) T PR o R e € A1) 52 1 LA R ) 34K, YAC S 45
He) - BE AR IO I IR P B e (AR I BIIR DNA 2370 B K B3 K4 DNA %43
YAC EARM A b, SR Jef i Bl i A 10 5 76 5 NIRRT I B B YAC.

YAC BARR & R TG e BRI GRS RL P51, TR (R ST, IR
AR LR 3, IR R G FEARIL, KIS 7 FRid, YAC BURR 38
“h 250 - 400 kb

e REg (0 DNA H3ki(TEL). DNA SIS 5 (ARS)FIAS 224 (CEN) BA fh 22
I FERRIC(HISA4 A TRPI)IE K471 s [ 21 Kl k1w ok pBR322 1, 4  YAC 38
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B R, YAC Hitk B FHOR MK BE DNA SO, 5 5 FH SR M 8 v 2 A% AR )
JERIZSCPR, AN PR o6 R0 1 PR e

M BamH | YI%| pYACA HAR BV G, BB T — Ml RE gt fh, fo 5 gt
PRSI B IO o I LG TE PR R B vl LLIR S Y (R i S IR GBS, AT plsE
ALY (0 T A T IR B (91 /N DNA T B

H N RAEERE: SUPA B VR IR RE VA S A0 68 ANRIG BT L 1

ZiEFFICEENRECI AR F T RANEER

" FRCEE n RESFEH) m EfERE

m aph BEEEE G418

cat ABRCHERE

dhfr s FIR IS A0 R
cupt i 52 46 B T
suc?2 o e o TG i 52 120 7R P

iv2 i B AR PR = 7

EcoRl  EcoRl
B! ey ——
gL
BamHI
l%ﬁ

Vi
EARRREE [ HemeE
YAC W H RIS B



T RE TR A K I B8 TR by BE AT SRR L R F SRR A, 1R
PRIC, ANEIEE AN R, RN AR T BEREAEREBE B b S I Re AR KA i
W, TR REE — AT B R AR . IER RN TR AR S AT DU KL (tel),
Wbl H WP S (ARS), FEREA 22 1 (CEN) , BRI IESEFRIC (TRP1. URAL) .

TP 1 B 208 R e ARk o

BRAT: E YAC SRR A B IR B R R HE I % 5 TG Uik A o BRAEE
FEAS YAC TP T BEHT 2 A B AL IR T BUE AL IS s YAC Yt fh ity
E LM S AR RN, YAC Y0 A% N I REAN A F AR AE A b oy B HE oK

0 R PR P LUK T TR AR 52 (1)« S 52 1) RVt 1) DNA - B B iR ) 72 2k
SCPRMARRIESR, IS A 1F B (R BED REWT I«

EHIES ISR AR o S GNP S d BN 7% W e K el P B 1 VA< 9 B3 T o A 2 S = = e
50-300 kb 2 [f],

BAC Hifk S LA M4 p: BAC Bk NGy 7. Bkb, A SER Lo —AN ok ve b
B o 5 R e B AR IR O X ONTE T I R BT IR pR . BAC I TCk A F kL,
AFE R BB 2 HI X oriS. A3l DNA AR 1 ATP IR Bh 1 el (RepE) , LA 3
ARG EE DAL ORDRS A 70 e 2] 5~ A4 i 1) B A 32 (parA. parB. parC) . BAC ZiAAHY
AR DUAT DL G ik A PR IR 7= 2R, I FLIES mT LAY/ AR PR 1 B 7= i 1 3 4 ) 2 1
TER . IER AN YOS PHEREERIEHIX (oriS), JHA3h DNA ZHlffy ATP
R Z) (¥ e (RepE) , TR 3 AMIHE DUITA STRORG f 73 O 217~ AR 4l IO BE PR B (parA,
parB . parC), FRicdERE W& ZPIMEIER (Cnr), 7T LB o —H 4 ST % 4L T
Bevh 7T IcseE DNA 1) Not T BgbI47 5, T3 DNA i B A MEL S SP6 1 T7
AT



BAC B 14 A J5 B 5 i R0 18 JIORSE 5 AR AHALL o AN ] () 42 BAC S8k B IR 2 K B
100Kb "300Kb o X Ut K FK) DNA B — RO BEE o Jik B I FEL VK 23 25 . BAC 300 FR 45 DK
AN, I AERER . AT RLKE BAC B ARBdAE hy SN B b S B i s DUTORE se B4k L,
an (pGEM=42) , MKIGAF I A2 4 DU NG, 8 TRk a4
VUFRE & 45

BORE | AMREEGR | RIHREORL | REEMIE K

TLEEDNA K A Bt
e B R 26 S - + +
HIFDNA B
& H 0 T % Bk
F T A K DNAZE 1
F 34
REERET

SN BRI R AT B +
ik

H-
+
+

T4+ ]+ ]+

7.4.5 F I

P OTER R E VR . ZE 0 AR SR R TE (AT
7.4.6 RNk ZHE KRG R B

1. R EBAAATMEPI, BA s 02

2+ YAC sl # AR BAC v BB A IR AR IC AL AT Ry . ?

3. TR YAC ot B 28 by e ke RT S  J 3 2

4. BAC e A 5 BT A (o] X 31 R 342
7.4.7 VRETHER T 00 B AR A SRR BR R

HUTNZL# R 4 LIRS 25 B BT 7
748 Z2ERE (RARIHF—EERITH)
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CEEDTAZY PR, 2EDYZ (p74-p89)

75 FEFHAITTH
7.5.1 HE A

SR LR
75.2 FE¥EIF

AL SR L TR 5 e v SR A AR K R 743, R LI A B AR Ve A 2 A )
DIRIRIR = b o
TH53BENE (BER. B

A AR RERERSE AR,

M e RIS EAT R L

TR A REEARE S ARBARRRBIEA ], REaE R RRIEE
7, BEEARE, FREENE L.
7.5.4 HEEARE

R A1 5 A Ak 1 5 1

JE AR AR TG T AR SR A AR R AR A (K otk o B8 OB AA, b
SR JE ve PR BRI RE AR K, ARG Inak et
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1. Rkl a) kishf(promoter): =, Hl: lackish 1 trohidh FAEA A A
(expression K13 Ttaciltre, #3ZIPTGUES; TMERERIZN T NP B T o

elements):
b) ZabT: BT plA TERARE Tl T GEZERL ML) .

c) EBEARL, 47 MM (ribosome binding side, RBS): Shine-Dalgarno (SD)/7
5, ATGLiRBS.ZIMIMMFEHNEE, —Mi3-11bp.

2. Rk a) SE R — T BRI X RIA

b) 45 2 1 (fusion protein): 5/ HE A O 4 i) X (¥ 3 e 44, {ERY Rl — A

AR —oRF, WERRAS ARG TRAKER . 2ith, b
HEANHBEA, WEUTHERE | — PN E2REAE—FE, s>

ﬁﬁiﬁé*ﬁﬁ ﬁﬁJl_IHfELPEA.JﬂiA*HXJEWE’IEJéu

3. KM a)FSRILRY: IPTe

b) B &IE # G lacl

c) PRl ¥52c I MU, 1RH(30°C) FRHLIME: 3¢, =ik (40-45°C) T i
FUET

FIRBARIIRT

R T7 WERIA R T IORIEEAK: pET R4, RikRE M, nyrker, W52 17
WK B AR RNA SRAEE N, A% KA R RNA REBERA], nTH IPTG i SR8, {EH]
KWkt BL21 (DE3) 0446 0w JLRIFPIE A4 45 B4 A IR K DNA, 7E A
Wi T 711 DE3 X7 —A> T7 RNA R AREEEN, ZIEZ 2] IPTG 4%,

PR R FB H Ak

T A3, SD. UM T ATG. Ty e 1% 1.

F T pET FRAVBARS 1 E IR BRI A ks, ASEDR & R ) V2 A8, HA 304
el FH AR S DR A AR o AP R R VT 18 47 3 3 7 I AT 4R ) 2 I

RILRG A RIE B RIS ME A S Ak, @RS & e
A FIEM =Wl st H B LT 20 B ANGAY, IOy B9 0 B 2R R A b B 1 B b 5



ZJIk (tag).

1. GST (glutahione S-transferase, 7+ Bt H Bk S-F5 FE 85 T IX 214«

o BilAmersham (GE) /A A [pGEXZ A1, H.GST3 [ T- MW, Mh& 81 N Rrme s, sk
FIKE RS EE GRS, mvh B A Ak ok Ja Bk 8 S BT 3 24 B & A .

2. HARRIFER LB

* liiNovagen (Merck) 2 #][FIpET A 51|, Al H br 2 1 FRN-i 50 C- i il 61 4 2 I (1 b 25 Al Xa IH) 17
My ALk, AESHAE e mE raG, A HMEN, HXal ©Ama 7 R12600 H i E .

3. AEICRIERE:

* WINEBZ: 7] ¥ Impact—Twin 8 4¢, 4§ F (8 FUBCE P AN o1 R I N S K (intein) iR, £E45 50k
EpSIPVER S b UR ] 3E) NI AR 3 RIS S A SR ST A S

s W BA— DT AT AR V) BB, sk RIEH A AR S bR%E, . pPAL17EA

5. DUWRIBEIE:

o PEYIAT S Ay b0 25 M R D, T G S AN A N AR R B, OREIC AT R, ol 2 BN F
TR, LM iEtE. 590K (signal peptide) £7 G PERE IR E(S 5. A BMS K (WAmersham
WATHIIPpEZZI8 R4 .

MR B A PCRIE RS ATLE BRI A T RES A A st A KT i

A A R AR g e R AR RS T, DRI R B RAE, TG4 i AR g ] DU X — i)

B (Niernberg Al Matthaei - 1961 FE#E 7 LA MR A £ E RED.
I FH 4 i B I ) oA i ik R 4t

LLANJE mRNA 5 DNA AR, A KB A1 40 B b M 1 i 2, T Vs I s 1

T7 RNA ZEHEARE D) S8 R RIS B AR R AN R Gt . S30 RAMIIE R G2 Ft

SRR AT B AR SR 1 R S
WHNEIIRIE RS

PUREXpress ik 2 SRt e SRR B PIT if 1) 7 [A 7 BB 4L 545 lS, B KAt

W RPN &, ARSI AT 1 o L 2EAG B RZ B AR A IRNA, 4 E 2 R IA 1) & iRl
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PR T, IR 1 AP 1A

F IR B (shuttle vector): BEUEAEPIZRAN R 1 =P A2 SGGEFIE PRI B4k, L
SR, e R N E RS RTINS RS, A TR . 2
RIFT R LLAMRI AR, 46K 22 B3 A e AT R AT B R AR B JEA T, i n] B/ AE %
REAE . — KIAF 22 B PE R AR B WA 2R AT I R . . KT
TR RE T AR B A EREH] TR 2 M BAZ R AT, JUH R 28 A AT I B
I, BERRAG . BEIEALAE . = B REAR: Wi EE k. MPEAL Ti FORL
BRI RESE, B R —2E,

ML U (integration vector): I BEAN SR DR R 6L PR\ B4 T2 B oA h 2%
AR, 357703 A RS FIBEHUAE S WS, FAEHT AT 23 B (L DAL (9 A JR B
BBENL AR R R e — . BEDSE R DR R R A5 Bk o W, AMUE
ARG E AR AL, B —BAE TRIVEEA I EL] DNA FB. —. BEHUEA
RARFM: T IREFE AW FT P R RAM B B3t . BEBLRAZ 2R F R br il HE R A
ARG RS DNA T A B A LA\ 380 35 D5 2 A T 1 Ak 22 25 DR S8 AR A TR B
1. BCEVHE AN SRR : I pEGO22, THEAEBIE T 2. @R TAAREE BT 1
A R AR AT B (Agrobacterium  tumefaciens) 1 5 [ T-DNA i A 8% ki 4 # )& 1
(transposon) /25 A2t A 4) ik D] T R A 5 i 1) = AR S AR AR IR 7 vk
7.5.5 HETTIE

HUF TR MR YR . 017 B BRI 8 1B (AT
7.5.6 RN ZH R R)E & 8

1. A aRRiEbs2E? AEM?

2+ R BAR? FLAH ATy 52
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3. BB FRBAMATIRLEX T ?
7.5.7 VRATHER 1 LK HA AR SRR PREEK

HOMNEL AU 224 EURETN S H B BT TS
758 ZF5H (RAEZIH—FWERITHE)

(HER TFEY FMHAR, B (p90-pl08)

7.6 BEEETTN
7.6.1 #¥EHB

CALEE YIS/ <
7.6.2 ¥ EHR

FEIAR N K531 10 53 SRR I de R A (R N AR B Bz —, AR R 5y 39
VIR ;5 W T VER G, 20 2 O AGr U 7 V2 I H SRR DSt 2
763 HEARE (FEM. ER

O Oa BRI E R

M mi: DNA FBRAMKHITIE, 0 728 R P B

AR BRARIEILEL E.coli TR DNA (15U EE, JEX4] DNA 405, #IRIK
S MW A 52 Pk 2 T ARG U0 A 8 e AN, SR8 PR A TR Mg 9 2 Pk 0 T AE ) K01 1 Ji
R, AR I DNA (R B N21 1, Southern 2448, Northern 2432, Western 2442,
HZH DNA 73S AN B R AT 7.
7.6.4 HELRE

JkL DNA [#/h EEHX

(1) DHRE R
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FEBVE ST, DNA A2 fk:(denature), JFURE DNA ZERFIIR, mi#h &40~ &1
(annealing), Bk DNA 4b, JTERDTHE -

(2) I’

M EEFRYELR (R, 3D

TN EVETNIEAS 8

kL DNA 240 CRIST BB R L)

(3) &L

Sol I  Tris-HCI, EDTA, Glucose ¥ il

Sol Il NaOH-SDS

Sol 1l 3M KAc

Novagen

Novagen K HI ] Mobius™ L FIHAR, R &% & Fractogel®f Ig 4 Uk},  EERARENR
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K FEREA B A HA AR, AETE R I DNA Jf B i) 2B N B =440 0. TS ot i
BT T A0 B AN DNA S 25 R LUAL YL s M i Y b @& A 1—20 kb 5Tk .

G eI E G — 2R, A
—A L. ORI DNA BRSNStk b2
AR L, DNA SaErERmE L, #
M 3 B S e

Vek: MIAE 50% 2B 0028 Pl e 30k Tk FRe

b
&

1
|
o
|
P

YERE: DA 2D B 7K BRI 2 7 58 RE 1 B2 P
¥ DNA M REBRE A PE IR 2k

it

=
&

em B

AL DNA B

DNA purification Kit (QiaGen)
JLINZL DNA )5 2

1. CTAB VAU 41 e e (2144 DNA

S/ —



CTAB (- Nkedk = WAL, FHE 7Ry, W, SRRIENEGY)

U WA —— 2 A i —— e —— Ui —— T

2. SDS filifiti2:

1976 4F i1 Stafford Az H: A F42

Roe i (EDTA. SDS. JG DNA Fi i) RNA fiff) ——H Fllg K AL BE—Tris 1
Ry — e (pHB.0) ——iEMT BT ——DNA i

DNA SR B e i HL vk

TR Iy 7 E, DNAWKE

i e B Bt g ik (agarose gel electrophoresis)

I IE B (agarose): A4 (algae) P AR B — Rl IR 5

T W B 2 Ha vk S 6 Ji B

DNA 73 T AE BB B ik BNy, A7 A RN 5 23 1T 80, o

HIAT 280 s DNA J3 17 e T4 i s (R vty Sy, e b i) IEAR 2 3))

Oy PO : DNA I3 FAEREI AL TR 2 5y 1 B2 e e By R J5E (10 22 5 P o

SES, 5 DNA 1731 KA KR AT R
BEDRGEIE (AR W] AAE s REJE ERRAR AT RN, A0 T (MIER L =5 5y 1%
B R R P I 22 5 DT IR E , S R o [ I 24 el A1 L DK N PR P, B R fat 2010

SN AT HE I3 5 70 H
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FLVK B2 S vk 4h SR

SN CIIAS DI DNA [ J3E il J5

2l ¥ DNA A260/A280=1.8, il#% 1) DNA Kl WVi%h 1.7~1.8

4411 RNAA260/A280=2.0, il %) RNA Ff 5l B i% KT 2.0

WA 1 DNA FE 5 A260/A280<1.7, Ui HARE i b S BRI (1 il i, BCKERE
Wy &7 SImEahi, 0 ORFDiiE DNA;
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A260/A280>2.0, UiHHFESEH RNA &, v RNase Hib)a, MMy &5 7%
FEhde, T SEEUTHE DNA;

U FE A A260/A280 4 1.8~2.0, UiPARESL R ERAE Rk Er, RS UTRE S N H 70%

LIEZ Y

PIRs

RNA )73 kil Anaify,

— I LS L& 10-501 g RNA, H:r 80-85% 4 rRNA(28S, 18S Fl1 55/23S,
16S 1 5S) =R M), HR 15~20%F 2 H & ARG T8 RNA 4l (A1 tRNA,
7N T RNA %)  mRNA iy 5 RNA 1] 1~5%, 3 i 5 — > poly(A) )&, 7 5 oligo(dT)-

LT, SRR T BT M AU IR -
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Southern 744

Western 7% JEA s B A HE blot J5 3, Rl 42 (1 5ty Southern blot )58 X 1
ETBEER: Puik(antibody). HUARRIZESK: 1.8 v PR (monoclonal antibody) 4R
e, mTHEA O 2.2 ESUARPTACNIR G, IR RE, SRR SR AR
— PSR, X1 SDS/ JE AR AL B H A5 2 1 I B YU AT A SE B . B T
(G P R T 71K & N 1 2 B I R e OB 1 2 NP <3 v L 71K & N i1 B
Wik, B TR GUARIAAAE. —HINRSS &5 S WIRTGIE R . —Firl L
M—Hu&iG, FarA AT A b id@n oot etk s ot sl B 24—
Prai G Ry b, sty Dol TR SRR,

LAl il 2 SDS-PAGE #¥ il

2.SDS-PAGE

3

THIRET AE R PENE, FHAEHE . — AU/ 12 Ha AR

T

4,548,

FUFR4L S or  EREAR/K CHF A PEAS S DB KA, th T4 prestain MW marker

5.3 A 5 [l a9k 5%

6.55 — Ptk HLEE A4 A

7. R G LR PUERRE PR B A HH

R oRlll

A (HRP, horseradish peroxidase) 5 3.3- 2 FEE IR A I ek (o Uiie s Ahiek

BRATIRI S, e RIBUE, (HAT SE 4R 5, D/NOE
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HAl Iy 7R JRALARAS . BERZRAT

DNA 75517341, DNA Microarray.

7.6.5 BFETIE
B TR R PR . BT R RS I T 3R A T
7.6.6 {2 HE KR JE 8
LA DR 8 A 52 B v 7 WO A 00 TR R 1 93— 14 o 59 2
2. 50K DNA 73 2 2li4k 1) J5UEE A W e 2
3.5 125 RNA )5 P Ry s w2 . 2
7.6.7 VRETER 1 0L R HARAH SRR BREER
BOUTNE AU 224 BB 22 B BT 115
7.6.8 ZERE (AARIH—FEWEITH)

(LR TR MFRR, SF/NE (p109-p126)

— 49 —



7.7 FEFERTTE
771 H¥HH

CNINLE R RV ¢
772 B

FABE LR AE 1 DL AL IR 0 AT B R, 23 FAH Y PRI AZ IR 20 7 VR A AR ot AT
Grtre T RRAHSCI S AT R AT
TI3HFAR (FER. ERD

o e EWRSE TR AR EAE A 0T ik

A s RNALHARJEEL

FEHH T BERCBHAFSLES, DNase | AR IBSEL, FEREMATHIA, Yo i S se viie
JIVESY AT BRI DNA AR EAE R, RNAT B91E AL
7.7.4 FFLE

DNA FU (A ELAE ] 20

FEIRBH I 525 Electrophoretic Mobility Shift Assays (EMSA): 157 DNA 5435 4k &
HFAHEAE ] R PR ICH) DNA B 2 e e (e iy h s B &)
it RIGTEARRIEER Tz =¥ . S5iiEE DNA Lk, #H-DNA S6WMIiTH
HAGIET 5l DNA AHXTR, 5451 DNA S35z 2 “ B

DNase | fEZE5%: — e DNA 454 8 175 DNA 731 LIRSS & 407 s 75

5 DNA Jy Badt AT s s oK smdrid, S 440 DNA 456 R AfEMIMT 45 1F
HI, #RJG A DNase | X} DNA —# H B GHREATRNLDIER], 78— REUA R R
DNA JBt. DNA 4ia® A S5HRRTIE GG, BT MALAEZ R 0%, DNase |

ANBERT HBEATDIEL



AN JE 325 51255 in vivo foot-printing assay: EMSA 7541 DNase 1 J& b vE#B 2 & i 45
RIS s 7 55 DNA A EAE I 52, AR e A — AR A S 2 i Aot
ATHISER: o PRI AT 2 R BE IR L6 S50 05 SRR 1 RES S W40 I P A A ) B0 S A i i e
EIV0 P N 2B R LS 1Y) DNA 5588 3 5 AR EL AR RS 0

A A A TR B0 1 S 2

1. AZERAIGR R s DMS REfis Al G JkIE F 3t Ak

2 JNENLIE RERE R IO VIR ALY G BRIk,

3. [AIEE A G DNA G BRI 152 3 8 A RS I A 23 DMS HHEAL, ml

N BONAMBE )R] D E AR G AR S DI E

bt gkl o) RFEMDNA

SIS,
oo

}
M
b
7~ e e

.
|

2

i «—1{—1_

PR AT B R (yeast one hybrid system): FAZH KA1 U GAL4 %55 —ANANH
&k Mydak: DNA-binding domain Fl4% S0 45 #)35 (transcription-activating domain). i

H T DNA E ARy 5781, A it G5 AL S A7 3 il 1 (R PR B, ok



P Sl R Rl R S A AR I AR e VR T, R Sl g B AT IR D R e

target binding
protein partner  transcriptional

DNA-binding domain i activation domain
BAIT PREY

RECOMBINANT GENES ENCODING
BAIT AND PREY INTRODUCED INTC
YEAST CELL

yeast cell

CAPTURED PREY

—_— —
Pe—

= TRANSCRIPTION
transcriptional activator OF REPORTER

binding site =
reporter protei

PRI X ANY 235 LURT BD/AD JE Rk & 8 B e BRI, X 5 Y 2 [H]
(RIAR LA F AT LUK BD 1 AD 7525 () 21 b SR I 4 O — N Ay 5 0 ot i DR 1Bl ik
WP AIGs A, BEMEE R, A IR B R A B Rk

DNA- U HAR I WF RO )8 1 Ji

1.SELEX L& AR

2.9 ILEOR

3R AT B H R (scanning probe microscope ,SPM)

43R 145 3 1 LR HK (surface plasma resonance, SPR)

RNA TR : BRE s BRI, FeErb Al b s FEEORSF (K« Ho0UE RNA 5K 11
15 MRNA SRR S L % . FL7E 1990 41, f 4 Kol o 258 S A AE M40 i 5 51
FEA) 6 YRS TR e 5 SRAR AN RER TR s 1995 4 A% /R K“# Guo F1 Kemphues &3, 4575

TN BEFT 4 SR A B SC RNA /] LLEH T par-1 JE A R0, 1 SCEEIR AT . 3 4R )a, ARHLXUE



RNA fig 5 | B i B s A B R TR B o AR PR R R FR A RNA T4

RNAI (¥4 FH AL

RNAI KA LR A N R e/ RNA (small interfering RNA 5% short
interfering RNA, SiRNA)

SiIRNA F#1iE :

21~25nt 1] dsSRNA. 54 mRNA J7- 51 HAT [RIJEE L P9 4% AR im ) SR IR AN 3k
AN 3 A 2~3 AN HAERL Bk

RNAI 1B B

LARSIRPTBL N UIZ IR I T34 dsSRNA %2 21~25nt (1) SIRNA.

UM SNRIIT . FEIRRAAT R SR AL I B B A FLEN A (¥ Dicer £ IRI .

20N B SIRNA H R UiEFR FTE I RNA 2T E A48 (RNA induced
silencing complex, RISC); %1 RISC 5 mRNA 254, 7EFEES SIRNA 3 12 /Ml
R 47 E D) H] mRNA

SIRNA JRa[1E 45140, L mRNA R & R ) dsRNA, k2L EIR IR

RNAT FA (1 5 e ]

1. dsRNA 741 (1) £

FEE [ T cDNA [¥) ORF H R ER X3, i G b B OIS 4 B 1 Rl sl 112
f4F) 50~100 A% H IR AL B LA 751 @5'8% 3'4ERHITEIX @ P 751~ XI5

2.dsRNA 1] A J7i

HZEAL s Bk TREWMETRIEL . W e v 5%

3R FRELERIE SIRNA [Fi1d

ALK AE A0 P9 1 FH e )
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RNAI H2 A H

SEDATT Ty Tl R AR R RSN/ L AN R 40 R 2 R 4 . 2004
“F, Acuity Pharmaceuticals 24w [m) 35 [ £ 5 25 i BER (FDA) #2484 R A — AN ET
RNAI (#1254 Cand5 [T RN, FH SR IA YT MR 2 A1 BB RURE P~ 558 11 4R P S
AR R 1 R W
7.7.5 BFEITE

B ITER AP . 0 BT AR B TR IR T AT
7.7.6 fENLZH R R A R B

15347 DNA-SE [ BTRIAH FLAEF J5 VAT RS, & AT A2

2.1 BR AR B I REXU A AT o] S [7) 2

3.RNA THIIHAR SRR A, I BB AT LR HIAE P26 4t 2
7.7.7 VRETHER TR L B HARA SRR IR R

BOMNELA VR 228 BTN 226 A0 BEAT 115
7.7.8 2 HE (BAR|HF—ETEITH)

(IEDR TREY PNIHRR, ZB-BE (pl27-pl40)

7.8 FEERTT)\
7.8.1 H¥HM
CEVAVEE e ma/ 7 S
7.8.2 FE¥HIF
IR PCR (WG ELA7 k. S&#W T PCR 514, FIFAHCIIAEYE B2 A
7T83HFHNE (FER. R
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H AL PCR AN Ak

M R PCREBIRJEBEMI TAET 5, PCR AR 2 ih ML AR

TEANHAL: PCR RN RINIEAEZ, PCR (4 WK, PCR KV FET 1 H,
T/IA SipEIL T PCR =072, [ 17 PCR, FIFHE23k(¥ PCR, 5 43 AHCH) PCR,
PN SE I 7 i PCR.
7.8.4 FEERE

PCR, polymerase chain reaction »& 80 AU R KIKIFT oA, |2 NHIT20 744
2%(molecular biology)f13& X T.F (gene engineering) & & 5 DNA % 5 A1 5% 1) He e itk
LIRS I L PR F o 7 A VRIS S FH 24 (R T R 4 . PCR S 4R A LS 1
A DNA S 7 AR AN PP 1 DNA MR koK, PCR RLFRAE (4R
FOURAAFAER, B NI DNA S IR Z) BRI R 11 IR PCR & 72 Kary
Mullis T~ 20 20 80 AL W 4l Cetus A vl IR F&1E, WA FEINAL)
ZAEHI PCR BORME L. PCR ME& 1 LS Hoe Vi 2 I AR B —FE, 2%
ISR R R, REVEHAR BRI LI LW SEZ R & B AR . il
DNA HA T HSEZ TR T8 S DNA (4 8. Mullis 1 BIHT i/ T 1~ 55 DNA (179
S ANV BE LLAME SERZ T R AR N 5 |0 e PE b P AN 5 1) TR)f¥) DNA X3, JFHES
BEAT o FEVLIFIIN, 7330009 88 7= SO E N — 509 Bt , AR 47 34 7~ 542 )L
T RAOLIE R EELRIE, WG AN B 43 25 1T #4 DAN 2R B 1) R AL PCR M
SRR HOEE AR

PHJEEE: PCR BARMIEA IS T DNA RR S HI R, Hops i 15
B4 (target sequence) P i FL 4N (11 SE A% H7 R 5 17 (primer) o

PCR ¥ 14 )0 1%



145 7 (denature)--3E -k (annealing)-- 4iE { (extension) — ™ 3 A [z W 0 R Bl AR
DNA [fJ7E 1% (denature): i DNA £ 93°C A AT — @ N TR f5 , AUREHR DNA XU ak
2 PCR S P B XUEE DNA RS, 2 MO BE, LM 55IMEE, b M RvAE
#E5%s BB DNA 55138 K (annealing) (R 1) : it DNA 2 A vE e igt s, i
B 2R 55°C /AT, 5145 R4 DNA SEE (1 AN AR 254 s 514 (1 4E i (extension):
DNA -5 )45 1E Tag DNA RE/EERT, LLANTP 4y Mokt #7414
TSR, e BRIERCN 5 OR B SRR, A 2B 5 BT DNA i EL AR 1 1= £ B 52 16
o FAIGIA ARV --IR K--IE —d BE, RS 21 PR AIRE Y, i X
BE SO R N URAG R IORAR o BEKE AR H I BEDRECR L BT T 5

PCR [ WV %

1.2 buffer  (1X)

50mM  KCI 5147iE K annealing

10mM  TrisHCI  pH 8.3-9.0

15mM  MgCI2 (0.5-2.5)

RESEERN R (-20C IR, ME® A iTiesT )

0.019%H5(0.1% Triton-100)

2. =R (ANTP)

ZYkEE 0.2mM (RIERTIREE)  (pHT7.0), 4 Bl dNTP P45, $2mibsictk,
W% 18 M2+, BIRIF=iZ M OC R, WF 50 MRS R E T, 20-40pM.

3.51% primers

% 1pm, I 1pmol/ul

1Y i PR



© KJEZE/> 16bp, W 20-30bp

@ Tm=81.5+16.610g[J+]+0.41(G+C)%-(675/N)
NS, J: FRAN B IR

77 N=20 G+C%=55% [J+]=60mmol/L

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

41587 template

1ug ANZEHLEE DUKLE 20 DNA 3x10° targets

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

5.DNA £ 41 (DNA polymerase)
PCR Jx W FZ/7
LW HIRE P
94-96°C  FUhNFA  10- Loy Bk
94°C 30”7
55°C 307
72C 1
72°C  3-7Tmin
4°C
5 R SEANDE PCR: mMRNA----cDNA---- FEHLEIY). 401 10 SFE ot 514, A

18 BEFE S (cDNA &, ¥—514) —. cDNA K 5%k K PEy 1, 1. cDNAS" )
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PG o BT SEUT 5 DA S L KR S S 14, 1 HUBTY cDNA 25 —%%: RNase
BRI MRNA, i1 cDNA 25— JH R S 7 i 71 cDNA 26— 3" In [7] 2R ¥ 8 C:
BE R S S 1R 45 xR I cDNA 858691, 2. cDNASS [ H iy 13 )y
1554L cDNAS Ui [P 34 . =, 27 78 PCR (differential display PCR, DD-PCR)
FH TR LA B R N R IAAE 22 5 1. T — 540 8 B 10 SRS SR AT 2 Ak
B CDNA 5 —HE.2. Fl—&BEHLS R & 519006 5 — A cDNA 4143347 PCR Y 4.
3. WK E AR PCR 7). 4. ARERSH IR 7 27 ) DNA 24 Jf 5. 5. BL3g
[ B 1 Rs 7 W DNA HRER, T RNA 23T HOR (Northern 284845 ) B ik 22 e ik FLSK
P

SEIN 7E & PCR

W PCR BUR: XJ PCR 48 S N i 28 7 AT 5 5t S e PRI # 6

e PCRBUR: Xt PCR 4718 5o b g MG (17 A 7 5 5 S e P 3 Ao

~Data and Standards
e ]
@ || 0.0754
- |zl
-l
S - 5 i
o - ol 0.05+
T ﬂ 1
RN
T E R
i - |l 0.025
; D_ I I | I I I I I 1 1 I I I 1 1 1 1 I
% = 10 Z0 30 40
0y C(T) Cycle
B | }




7.8.5 BEEHIE

Her TR R Y . R R A R ) B 2T
7.8.6 1NV Z2HE R R R

LAnfaf B PCR 97 8 1 Je AN 74 2

2.PCR 471 {1l £ A7 MR LB 5K 2

3.PCR =4 () 5 e 15— B IK) DNA J BEFR) o e A ] 57 i) 22
7.8.7 RETHER NG DL R HARA SR BR Bk

BUTNELE MR 24 BRI 22 BOM AT 10
7.8.8 ZFE TR (ARSI —F W ER IR

(HEPITRE) hUR, 25\ (pl41-p162)

7.9 BEBITTA
79.1 FFHE

FNFAE A KR
7.9.2 HFE B

W WRE VR, TR ILE) DNA P8I0 87515, S48 Sanger XUB AU HE £ 1E7%: (1 i
1, DB, LSO TR S ) o T AR e 5 VR R A i B
TO3HFAR (FER. HERD

H o gl Sanger XUBEAUREZS 1RV SR

e e WS IBeTh, W E B

FEHH S . Maxam-Gilbert fb2#BFfEI AR, Sanger XU AR 117k, JP51

IINTEFEA L, 454 PUFPHCR, solexa MFFHARFEA LI, SOLID M fFHAR, DNA Jv
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BUFHIDNE (KR, Fe I

7.9.4 FFAE

Maxam-Gilbert 1427 [ Afy2i AR (DNA sequencing by chemical degradation)

EAE ARy RN 4 FhgsE, A GE AG T R RO 2R 1k TR E B Y — 4 A
HMR R B R A2 alon) il R A BEAT R A G, AEBARIRAE AL (5 ‘5 37 )IT IR
TR, G MY BRMR IR DMS i G SR ) 7 AU T AL, LS IRTTES 8 i
B S 1A SR 9 A7 U 1 TH) AL 7 B, WIRHE B4 T A Sy M S5 AZAE I 46 5« GHA [N :
HTRR AL P U 174k, HISS T RN It S A 1R AN S e it S A B A
B PP OB AEE, SRS URIE B TN . TH+C SN RO TERE R, R AEBRIE A B
REMEIRIE T B . C JM: 71 NaClAFAEI, HA C ARSI A A RN, bl S HAE i
IR W A IR I ‘P45

A>C G T+C C

A
TR =
T

f— & 3
" G
- C
PAGE L —— e g
F ——— C
NE R C
ff‘]\ A
. \ :
[Ej - ¥ T
- C
, o
L A
- A
e G
. A
R A

B A T
su—— A
Lane by lane PAGE T~ @

Sanger XU Jfit U E 2 1172



Universal primers

-40. .20
U U NG

HEEERENERINE
MCS TR
220 -40

a.-complementation

M13mpl18/19, pUCI18/19, pGEM series, pBluescript, pTZ series

Lane A: ANTP + ddATP
Lane C: dNTP +

Lane 'G: dNTP + ddG 1P
Lane T: ANTP + ddTTP

2 loading

AP EA

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

2005 “FJiE, X K2 w454 A wHEH T ——Genome Sequencer 20 System (GS

20), 2007 4EHEN VIEE TR, BARHA, RO S s AR A RS ——



Genome Sequencer FLX System (GS FLX). 1) FE&FF2E: GS FLX R4S FF & R[]k
JRIGRE P HIM e . AHEIENZ] DNA, PCR 7=4), BAC, cDNA, /)T RNA %%,
2) Ffih DNA FTIW7: £ 55 anSE K41 DNA 538 BAC 254471k 300—800 bp 11 1 B
RTINS FIAER IS RNA, X DBRNATE . Kk PCR W nT LLRIF GS s 5l
WIHHATY S M TP IR I TAE. 3D iR 58— RIbRHEN A2
BR, B AFIBHSL (37 M5 i AR rE) 183 DNA B b Bk e
AR 2EAL, §EEANN  BER  R) BT ROR TR D B ST B B DNA
Bt 4) —% DNA 7 Bt=—"AHiEk: B T4 DNA 7 Beai & 21 e | Cik
— IR L, EREER A AN WA S /NS, ARSI AT IOL S, vk
A A ) 5 4 1 B T A A R s HEAS DNA 7 BUdEAT-PATY 3. 5) — Mk =
—4K: 4k PCR PG, WEAMHEER LI DNA FBERA T T L7 AR 4 0L
S FARLLE, XU BU R MR &5 &A1 — 2, B 5 n] LUBOA 2) PicoTiterPlate i
LRGP T o 6) Bl SR AT L GS FLX R&E 1 7.5 MM ¥ AT rhn)
AT 40 ZHAEK, EEL 1 AAIEE R GS FLX REuHft =FhANIH 1 A= 415
S T EO I e Bt #EAT 0 M, & AR AT fltn 23k 3GB R FI I Ell 7, Xf
L O ANSE RS IBAT I W 22 5 008, [ 120 MB [RIMCKIN T TAESE. PR D
FEMFIZE: GS FLX RS FF & FIAFRIE KAE 7 51 E : A HEHEI41 DNA, PCR 7=
), BAC, cDNA, /N3 RNA 55, 2) FEdh DNA FTW: FF a1 W ek 300—800 bp
W B 3) % i K AMB RSk (37 M5 smH A% AME) RS DNA FrB
Lo BSR4k it R AR BRI B, 4) —4% DNA v Bi=— ik
PERAE R E T2 DNA B & G 21eAT e CME—miek [, ik Sk &
T LA AEIEAN /N SLEAT RS (1 1Y T B0 A 1 5 A R v G 0 1
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A DNA BT AT . 5) — ik =—4k1K: & PCR 97 19)5, &FAMHLER
L DNA Jr Bty 7T BT M HFERIHE DL @l WA LUS , IR 48 v B ATi AR Mt Bk 45
AR, BT LSRR PicoTiterPlate A (i 5 4kl A H 1o 60 Edaisz iR 43
FrCR: GS FLX R4 1 7.5 /NI Rzt 5 al 345 40 2 5 A3 K(200bp),  B2GE L
1 AZAHEEEAE B (100MB).

s Ay

A M T BT AT R s R AR R ST % A R R R e A 21 B R I B sk A

(transcriptome), fu4f mRNA. rRNA. tRNA K A:4ut RNA. 2008 4, il & (1) 55—

PR P AR WMBLS, 7T TR e A w51, ISR M RNA WP HER,

B RNA sequencing (RNA-seq) A,

| moligotdTymmmRNA
(B )

i R
HRNAKIN faie i3l TN
1o RNARESE
cDNAK R

| EHIRNA 1
Y| (mmReumEn )

{ smanena  |of 3w, samnien |Of sunemonakn
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a rRNA capture

Magnetic beads with probes that are
specifically directed to bind rRNA

O_U.U.I

Total RNA

Only 5% of total

RMNA is mRNA

(therestis

rRNA and tRNA)

b Degradation of processed RNA

5'PPP [mRNA
@ 'P rRINA
5P rRINA

GS’P rRNA

Exonuclease that specifically degrades 5'P RMNAs

I'4

¢ Selective polyadenylation of mRNAs

E. coli poly(A) polymerase enzyme

selectively polyadenylates m

mRNA

RNAs

-

AAAAAAA

rRMNA
rRMNA

rRMNA

\/

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

S DA He AN 2 A R

1P A

Deep sequencing

A B = KB E, SEE ) GenBank. M i) EMBL. H A (K] DDBJ

270 Hr D

75 NCBI Wi B3R 17 20 3k K 3 B AT A 23 A 199 38 (1 12

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

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

Sanger HH.0»:  http://www.sanger.ac.uk

ExPASYy: http://www.expasy.ch
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7.9.5 BEFE
Her TR R Y . R R A R ) B 2T
7.9.6 1NV Z2HE R R R
1. RN AU E 2 1132 R Sanger I35 7 V5 IR AR iR B, 5 ok HL . HH Y0 R A A Je 2
20 AR A1TK) 100kb DNA Jr B, WHf Be vkl r 75 42
3AEIRAF T —BURKN DNA BRI H e, Al AR L BEAC I 23 B AR 2
7.9.7 RETHERNE DL R HARA SR BR Bk
BOMIAFLE IR F4E BT S5 B T
798 ZERE (AARH—FEWEITH)

(HER TRE) PNIHRR, 5F—% (pl64-pl86)

7.10 FEFHITTT
7.10.1 HE¥HH

LR =R
7.10.2 FF B

THRELE DNA A0l fe/= AL Bl . %L DNA A8 [ UFAL S5 5RAL . 4R
DNA %427 A48T i B AT 0 AR AP 7k B
7103 FENE (FER. HERD

TR RRIUIEN A S RS R AR T B

A s FIARSNE AR TR SERE AT DNA AT A AL R AP IR

FRA A HRBABE, GXFEE, B LRMIE, DNA JER:, CHT
AL, BENLSIREL, TR FIESEL, PCRAFIE MG, B,
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7.10.4 FEFTFE

SE AR

BE AL 17578 (molecular evolution)

5% PCR (erro-prone PCR)

DNA FH:(DNA shuffing)

RANEERL ] K B 4H (random-priming in vitro recombination)

A S (stagger extension process, StEP)

FEARTRIAR A T ) 152

WA

Sy PCR ¥ FHIEH Taq £85I 7E 0.1~2 X 10-4 2 [d]. 20-25cycles &, &M% 1T
PR B RFIA 10-3, (HXS TR — D BA A F P A 5 PR, Rl Je <1
kb ) 7 Bt

FEAS PRI AR VE ] &5 DNA FFBCE I Zh REAT DNA $i0i18 S A7 R IR AL )5
20 0 PN S DR R SR AR ARG I, A RR RN B8 AR PR . E. coli XL1-Red(mutD mutS
mutT) &AM : 10-3/(bp.fR).

WA WAHRR . k. WIRRER. . AR M A2, Al H
A, ABPIARN Pk,

DNA FHFAR, FEZIFHAT 5 UG TER) DNA AASMEZA, . £ 0L DNA
UEWL(DNA shuffling) LA AE AT F A e H SR IR A B 21 (staggered extension process,

StEP). FfAL5] & F4 (random-priming recombination, RPR).
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Parental Random Final
Sequences Fragmentation Denaturization Annealing Extension Library

] BEER L g f o F T
T — BEEEE — m e — n'luﬂ'—» nw—»w
T EEER YN o E\ @
A |

Repeated Cycles of Primerless PCR L

TR T VAL WA

L A2 RE 5 BT AR DNA BEFP 41 IR K457 T 75 588 (K SEA% 1 1R

2. DNA Z &l £ 5 A TOE A2 WUE DNA

3. Bt DNA [¥iHERR

4. Sk DNA I, B UERE fige s

BRF AR BT 25K

1. SRRCHAR X A REH PR AS

2. RIS LR YRy S

3. BHRCHERAL T A, BRI 10~15nt Akt 5e 4= UL id

4. AT GEHE AL 5'X

5. RS ITIRG 4 3' X I8 AT 10~15nt 55 BT 56 42 ILd

6. L0, EHEEH Y LT

7. T AR AR SEAL TR LI N B DA A, B BRI 5 A S A D) A
7.10.5 HEIT A

P OTIER R HZ . 00 A AR s R (0 T2 Rk AT
7.10.6 1EMb ZHE R R G = 1B
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1.DNA A MRLERPSE, A T4 2

2.PCR % HI7r: DNA 578 i fi b A A 2

3.3 PCR i[5 P Bt DNA v BAEAT B4 i BT s EA T 42 2
7.10.7 VRATVER IR B0 X HAdAR RAFRREE K

BUTNELE U 24 BTN 22 BoM AT 105
7108 2%k (AR —F eI

(HER TFEY FMHAR, SB—7 (p188-p207)

701 BT
7.11.1 #H% H
LS DY R
752 ¥ B
TR REE DNA SCPER) H I SR S B4R A A DNA SCPEREAT H B35 PR 57 126 1) Ji 22
T AERAE D IR
TUIHEFAET (FER. #ERD
B 5 DNA STEERRIERFN H I 2E R R i 228 1) H 7 S
s e LY DNA SOER IR,
FEANH A TORISCPE, WRBA SR, RIS, N LREASCE, cDNA SCEE
F%E, SMART 4 cDNA S T4,
7114 FEEISE
SERICPE (Gene library): KSR &AL K41 DNA (RERE—2E9) 1423 DNA 7

F1D [IANTE DNA J B 5 B BT s A2 R 2 R BN SO . — AN SE A BE DN SO, Y
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ZBEME AR M i 3 H 1AL . Bl—Genomic library. cDNA SCZE: #57ix S8 5 () F 41
DNA 73 FHi (4 DNA ASJEFE N 4] DNA, i B — AW s e 8 o B e R
IS T4 JH P 1) mRNA 28 5 36 53K B K cDNA, EATTT R IR FE 4] DNA se B REAR, IFR
2. }3 CDNA FE K SCFE

JEP4] DNA SCPE S RURUR

1. BORLICPE CRZMAMNE DNA £E 10kb BLAD

2. WEVAAASCER (0 MR A A, M13 SRR T (A 1A 46

3. BRSO CHH TR /N EE I ZH 0I5t DNA SCH)

4. NTHAOAAE (9445 DNA 1 100kb~1Mb)

5. WERERIZH SO FHREIAIZH DNA [RRe 58 & 7 Bk g2 (MR K SO (UKL DNA, 2%
Rifk DNA, e BRI A BO

U TGRS R T S (U B0 phage AN A HERE D B s By B — AR A ik g (4K
DNA F5 K X B 58 v [ ) — AR cosmid, PR AR R 3 S J2E R 47 S JZE Lb L phage
WXETF 2 . YAC nl ¥ 5 500kb LA I, $£45)1 Mb [ DNA /i Bt: BAC #] i/ DNA 7511
(¥4 .

TEPRRAR T BN 3 5 T N AIWE AR b RIS A AN DNA; 5 Tl 9
B BRI T AIYE, WUrsl, B A RRBEEIRAS: RIFRRERIGL R EALK
A TEYER gam FEK ;. BAREE Y chi 8.

DRI AAE : KWk PR AR LA — s 23 BBl TP, DR sE BB AR b S FLBI)
DNA S HLA I H H ARJER, W FLah PR R AL 5 %% ol 3X 109bp, A JL -1 J5 A

73758



g Faiead
ad 7
3 e ) . v

il
e
- ¥
1

ot KRR ZH DNA 2 F i A DI D), 3l Southern 2448, A HIL H hxdik Pl
7r 8.3kb Spel J B I+, DK Spel V)E| (1L K 41 DNA H[#1~8.3kb F Bt [FIU, FHT-# % DNA
SCEE

CDNA SCIERIRFER A fE: H 20 20 70 FFARH I E & 1 cDNA LK, iz H] cDNA
SCPEREAT 5L T v B R N Th AR WF U R REAR PR, cDNA SCPE UL 431 AR W T A
T H s cDNA SCEERHUM 5l B H H (0 5E DR ik b i (R R B I J s BE DRI ik i 22 7 v
4 cDNA ST 25 &

2 RGHEARIA S 22 alide s BRI U H 102 IR0 2 SR A s
FIAEIA H1-Sepharose 1, FL 5 BEHUAI IE7E A BB AR SE M 2 RAZIHAL &3] A B
-spharose A1 I, Ffi/5 H EDTA i ~ok, it oligo(dT)/ZH17r B mRNA. ik &1

MRNA M55 mRNA 1 0.01-0.05%. JFAEESA] A, AR HEAF RN YEVEE 1 ME R IE £



3" OH

5 cap & ANV NANANANNNNNNNNNANN T 2

structura MA(AJ
cDNA:mRANA hybrid " 3 poly(A) tail
‘ Denature cONA:mRNA
hybrid by boiling
or
Hydrolyze mRNA with OH-
v
3 5
Tiza

- 3"'.I
5

T12—1E
hairpin loop dATP Klenow fragment of £. col
dTTP DMNA polymerasa |
dGTP
dCTP '
3J

5
ARERT

l

1

3
Ayz.-g
Tiz-1e

double-stranded cDNA 5
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5

5 cap A ANV NN NNANAANANNANANNNN T
E'.\ 12-18

structur AAAA)
" 3 poly(A) tail
dATP
diTP RMAase H
dGTR E coff DMNA polymerase |
dCTP
3 5°
i Tiz-18
5N AN — AN — AN ——— AN
3r

remnants of mMANA
serve as primars
for synthesis of
the second strand

of cONA

3 5
Tio1e
3 NS AN — AN
3.’

bacteriophage T4

N DNA ligase
5!

\—fV\/VVVVVVWVWVVVWWWVV\/\ T-.z-m
il Ayayg
3

double-stranded cONA

F 551 35 A 5 B S ATl cDNA 28 k.

mRNA
AAAAAAA

Pstl
Synihesize the hrst strang of cONA
using olign{dT) as a primer
————————————————— AAAAAAA
APNAANAAAANAANANAN TTTTTTT

Synthesize the second
. stand of CONA

AAAPNANARNANANNANS AARAAAR
AN TTTTTTT

Add (dC) residuss with
terminal transferase

o Digast with Psii
) CIGUA
ACGTC Gp

Adg (dG] residues with
vl yansterase AAANAAANNNANAAAANS AAAAAAACCCCCC
CTOCAGGGGGE CCOCCCAVIVAAAAAAAAAAAAAN TTTTTTT

e ————
GGGGGGACGTC ———————————— Gy

1

CTGCAGGGGGE WAV ARAAAAACCCCEE G
( (——G CCCCCC\/VV\N\NV\NVVV‘TTTTTTTGGGGGGACGTC—J ]

Transform appropriate stiain l During translormation, the gaps 1n the

of E. colr. DNA ara rapaied by host ansymes, which
Setact lor antibiotic msults in the restoration of Psil sites
resistance at each end of the cONA

CDNA SCIES) AL B RBRRGE TS vy oA Tk SO rp % g Y LY it
LA 5 fE— 2 — AR EE¥) cDNA SCIE, J2 8 mali i) cDNA a1



el 2 FAy 4.6%, AREREIELpI A 95.4%. FEN4] DNA MR AL VE&HEE TR I 5)
15 SR B

FIBRZ4AS cDNA L

H s BETFSCER PR = BB R R LU A1), A 030 22 e s B P 1wl e v KA

JEEE: K H R 0 2 2R 538 B 1) mRNA BRI AR IUEEAR (tester), Kk A%
ST A A AR AN H AR DA (1) 20 21l 1 1K) mRNA FEARAE A 0] BEFEAS (driver), A7
tester A1 driver ] cDNA HEAT ZIRAAL, EPife 3 Z A#FA AR, Mk —& 2
() 22 e AR AR [P A
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MEREXRAC R S8 HTr S SR — Canm B R AEM EAE R B B . GALA |
F: AR YR A L DN gal IFE SR IBOE A1, 28 A A G 1 gal ZEB EIFEOE X (UAS)
W EE) gal LRI, GALA B 14 AW ANX I8, DNA-BD: DNA Z5-4 458, N- A3

1-147aa; AD:¥ Gk, C-Kiun 768-88laa.

caLivas] BaT | lac7 (or HIS3) T8 20 —

(b}
—GaLiuas|  B#HE | lac?, {or HIS3) SR8 2N —
) HR
—
GaLluas|  BET lacZ (or HIS3) BEHR —

715 BEFEFE
PF TR R P . R R ) B T
7.11.6 RNk 2 HE R RE R B
1HEPHI 4] DNA SCEEA WA 2 JLA ORI AR AT 4 2
2K K B DR 4 S ol R v 5 S AR A i) 2
3.41ER cDNA ST EEAJR B Z AT A7 T EAI@ 2442
4. 5 TR 5 e 37 2 1) L 5 Y R DG (R B AR R HIEAT T 2 2
7.11.7 VRBTHE RGO HARAE SRR BREE KR
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HOMNE &R FA LR S M I T .
7.11.8 ZE %A (RARIB—ETEIE)

CGERI TR PMARR, 56+ —% (p209-p228)

712 H¥BEITTT
7121 #EHH

CYINLE R IR/ ¢
7.122 B HBR

T PR AU TR AR A 25, HEARFEDE R R, 5k, DBRERIE .
T123HFNE (FER. #ER)

H O pl FERATIRERE R PIRE, R REEA T %,

ME e ERIZH A 3R] R DR A 3 A TS ) X )

T LA S A, SR AL RS R, SRR, AR
VEPHER S, BUREE R AR SRR R, D RERE R ALR SR AR
7.12.4 FEFLFE

PRGN A

TEFER AW 2 W], SRAFEWAFER AL DNA JP RS A i, FERIZm)
JPREAR NG . BEANTEAI ] DNA BEHLFT Wi——# /Ny BEZE — WP —— 4% A0 5 G R A4
M/ B B SR e I e D SR RS PR P BRI L)
A P 1 o

BEVERE (genetic mapping) &% AN AR ANELRZ AW RE R b (R ast A4 A5 5L (sl 2
PRI ER LD e YLtk 1A B ADRGLIEA T W1 2
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AL A& 0757

(1) AL A R A e o J B

B R AL 2 IR R AL e 1

R PRI AT 0 A% 5 A et Ak ) T oG P 2 ol 1 B

M) FH FE 2 A W DAL e (0 B A O 7

(2) AR RS 1

A P2 AT SR E B HT

i Hr R

ME CCRE R —HA. B ME SRR

BRAIVEAR L AERED A _E AR 2 BRI A V)AL AR AL s 32308 o /N PR 2 1
JEARZ AR R 7 BEAT BRI 5323 #7

DNA K B & v B OFE I AR I Sty @ RE DR A KR BERE A SO s AR JE il
e I B TR) ) o 78 I g At % A (conti) , AN 1T 222 T4 R B

PR C IR 24 /E K] (fluorescent in situ hybridzation, FISH): it 28 Yehric (4R
RS ROARIAT, T E S T FRiC e Qe (kLI SE bRy BRAL B

FEARRZEAT SAER] (sequence tagged site, STS): il PCR Bi /) 1 2448 ¥ 4l br 2%
/NBX DNA JPAUTERE R 4 DNA HrBEAT @ A7 o) BT d oA TR 1R DRk DS 2 A 3

L[ 412 B 1——OpGen 2 ) JF K

JerE G ORI T AR I REECH BUR I BN R 4 DNA 7r TP, mfs RE &
PR PR A 1 Pl U057, ) P 3

&7

(1) TRFIRAFANN, A3 KL 4 DNA 731



(2) TP E R A DNA S FAERSE A B SCFAT B8

(3) A7 FRAIPE AL E DNA 737 g i

(4) SR & B0 A8 v BER/NF 3

(5) JUfm SHH S ECTFE T, RAFES T

PR

1. MU IE R 400 17 7 v ededt

454 M FFHA . Solexa M FHA . SOLID M H AR L5 I FHIA CRARIIF IR
PRI ILED

2. FE[KZL DNA 731

(1) R Sty 51

Getifk DNA BEHLFT TR/ P Be——0 5 /N Be—— R 3 1) ) v e 1) S X —
— BRI T e

(2) b ESRHENFHA

TSGR EERN B R AZREERI AL ANSREEAI 2 vH &) 1999 4 i xS,
2003 “EA IR SE s B BR NSRBI AL P o2l BSIF 5ik CRRE . 246350 .

WAL AW TR . B AR B F S U BRI R g, 05 B AL G R R 4 2
AR L ARAF AR AR R AP A1) RO BN B D BRI RS s, Ol A TRFER
JEMTEL, JE LA dy: H— LA R BE A AR — AT B, SR 5T
%25 HE DRI WD RS Ut 2 P60 F B DRI 356 DR 2 ) (3 A D SR R A 1l LA S i[RI 20
A FETHAS AL IR T 51 el 7% 17 A8 Hh AT 4 AN St Fe 5 A A 11

SR 2P B T A 2

1. 38 o At A 4k AL A
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(1) - HR I DAL ) T I8 [ 1 A

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

@) B Y TRI 5 - e 2 A

A : TWINSCAN(Korf T 45, 2001)F1 SGP2(syntenic gene prediction tool)(Parra
G %, 2003)

2. e LD S HoR

() 7 FRATR RS — F BUE B & RIE P4

DNA-mRNA ({12323 #1 - (Northern Z%42)

(2) EST I cDNA 3547 By -4 g AL A

(3) M 7 ¥ S W K i

cDNA Kty 1 (rapid amplification of cONAend, RACE)

() FPEXEE AT

(5) HME T AR

HE DRI Ty B FR) T R 565k

1. MHAEDME Bz o B R Dt

IR R . M B R Py 5 HEAT [R5 A 2R 45 2 OB BH 1 o] RE /b

BLAST (Basic local alignment sequence tool)

2. HSEFBRAERRNIIGE X In gt

(1) KRR

JLIMRR . T—DNA $RA AR, RNA T3, [ 3C RNA &

) FEPEE R RIA R ILK TR (overexpression)

(3) H 3L AR PR RS



3. FEDNI Gt I A B Tl RE IR AT

E KA RS FE I S B AL o . W TR SR T e . T REXR AL 55

B S A AP AR IUEOR . BRI IA 1% 8 B/ e e A L T AR T L Re s B % e
B AL E T §E_ERIIER

12 Ry 73 B 2 R R 1 DL R

(1) cDNA-AFLP (cDNA-amplified fragment length polymorphism)

(2) Z5 %78 PCR (differential display reverse transcription PCR, DDRT-PCR)

(3) kIR ZLAE (suppression subtractive hybridization, SSH)

(4) FEKFRIER G Hr (serial analysis of gene expression, SAGE)

(5) TFEHHEAR (microarray)

(6) Hesk M FHA

HE A FAR R A A R R G e B OB gy, 2000
HE U IT BT

(1) Xy &EmiH Tk (two dimensional gel electrophoresis, 2DGE)

(2) EREARY2FH A (quantitative proteomics)

NN e ZNOPIRFS

A 2 fbrid 7% GTRAQ) &IRArid e i /% (label free)

(3) & AR EAE A BAFE I

PEREXCRAC TR L M ACRACEOR . WRRAAR T s R S A et iR

AU A AR ST s X 5 — AR W) i B B AR 20 5 Al - kA7 e A
TE I o

AR 7 BT BOR A4 -
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WA 8

M (gas chromatography, GC)

AR A (liquid chromatography, LC)

T bk Ccapillary electrophoresis, CE) %%
ForI J e e B

Btk et ESR. RALEAE
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AR HDIWLE TPSE Ll S N
7.12.5 BTV
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A TR R PERE . BT AR R e I T 3R A T
7.12.6 fEMbZH ARG RSB
1. AT AR 7 K] 201 4 3 ) 3% 110 ) sl g 2 R J 2 2
2. D REFE R AL TUA R LA 2, iR 03 iR F R e AR T BoR R 2
3 A MRLEHAR T B o] AT HE R A gy, A2 L SR B 2
7.12.7 VRETHER B B R AR SRR BR K
BOTAFLA R A4 BTN S5 B AT T
7128 2% %k (AR —F eI

CERTREY FMHAR, 261 % (p229-p257)

8. FARBHEIER
8.1 A HEKER

R R, SORIRAEE T . TINS5 AR A PR T . R, X2
FHMHRINE, FAE RS B R IR A B BT, IR R ESRER H .
8.2 PRAMA BRI Z R

WAL, X ZHEMTRINE, Rl e Rae B omii i) A AT, ISR ER AN
W H e X PREE 2 lf i > BOAR I 5E e IR EIRI H K. 534h, b nlLogied
o R 0 A R 9 855k B DR KD AR S S DR EA T S A B 5, AR e R 1) 1
8.3 RE IR HIZR

P2 e B RS 5, BB, KRS sdihemid i, BRKR
HKNEFERET), RG22 o 1 SE B o B T, R RGO AS T TR 157 20 2%
8.4 TRFESLERHIZR
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FIURRR I 22 HF 2K, YE 2N, AR 2], AFGR, AIC58 BERFEAH SC Y SE 5 TAE
SERATAELSE S, SER R BT, BRI, A BN . SEI R A S SR
ety PR Sl A OB B R ) R
9. REZBIT KT ME
9.1 H#) GRE. FB%). ek, MEFHER

FER Sy, BN A O T O IR R, BERLS A N D . =Rk
PLRAARES], TR, BUHH KGR, TR AN G

VMRN8 i, M A S B, AR b At B ), B AR PR E e
AT PR -

SRS 455 Uy gz B DY 1 B 2 B S B R A 1 BRI S , BERIA L, 0L
e
9.2 SR I RS T 23 HE 0 Ut B

TR G S R s IR IR RS 60 43, WIF kst 20 4y, P i
R4t 20 43

URFE =PI gt (P38 20+ 53D X 20% +3 2% 4 B4 X 20%+ 1K
F S X 60%

SRS R R4 Ik 253 g, A IR g4 LA 100 ik
FTVE5), VHELE Ty N AR o AEAT 5, b AT ML & o5 1 I RSt 50%, IR F
FLUIE L B — KA 5 4y, TOMO A =B R O AR IR A
9.3 HFRBAK Y (&%)

FARTE AN AL, AR DY B T2 e 2% A SR AT



10. ZEARPEME
10.1 RIS 1EHE
Qi NIRRT, 42 JREDU )1 22 B A7 R 5 AT b P
10.2 HEEEHRE. FES
FEBEECE RIS B3, R IRDU B 2B RHE, SRR AL B
10.3 2 ARB 5%

FARRB G, LRV B e, AR AR i A B

11. RENE
111 RELR

F IR PU B2 e o T UR B LA 2R AT A B AU E, BURERIR K S 72
FYFRRI, RTAVE R &, T ARSI T W20, B4R 2 S Mk . A4k
URINAT R, Ha e fr, MG IRFEE R

BOTAFFAR,  FURIAHRAT f i, SRS IR I 2%, dERFIR A [ AP0
2O, PRUEH PR
11.2 JREALX

ORI ) 27 1 TR AL A DY 1 B L2 e 06 TR B AL E AT o B R 2
RN AR RS, B RN ERNSL: BUBRFENACE NG, T3S, B AN
RIS . WA A9, M,

12. HERR
121 M5S£
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(A TRE) CONI T2, S0 H AR 2 2 6O

122 B WHEREE
(ARG T %) CREVEEG, =558 B 4 50
CGER TRRELY BT CRTGPE TS, R 28 2 5O
(o7 s BESLITR R ) LB UAT 5 g, REF AL 56 3 B
12.3 NV HYy

Journal of Biological Chemistry
SCIENCE
NATURE
12.4 M RIER IR
RS (Hihik:  http://wenku.baidu.com)
IR HGSEE Gihik: http://emuch.net/bbs)
T AR ik http://www.dxy.cn)
12.5 VAN BRI
SRR EPS7e)]
FL L 5 P o 8 o R A PR AR O 8 U

BHEEA
13.1 BB URFE S R, BRI 2
A NN LB AR R SR, A i, R AT BRI, AR A S B
DU A ORI 2, U I 380, DAy T o3~ DR S 2 24 v BT o 1R 5 A 5 L 55
13.2 [ o O T VARSI 2 v R (R s R 0 2



YRS MK AU 5 5E U I AT I RIALR 2 9 s BRI
AR M BRHERE 727
14 3AB 30

%

— 86 —



