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1.0 [EAT) R TR RN B, Gl B R S 5
AR T H T O AL e, AT R H SEAF B AR E R
BRI Y ST AN A 7 i, PR O e PR TR, AT LR
] i AR A AR, A TR 5 P TR B 7E DNA r 7 KF b
BEAT BRI TR, R UM /EEE2H DNA $0R, B 1L 2R
TARETT ASTR Y 5 BR, SE B A2 4 IR (36 B, 720 7K
bR B Y MR AR R R, C I8 JLP BT RS
[l —Z IR AR, 2 DR I 3R B v ek U, PR it A% ) S
P17 BRI R e B R BOR A, D 5515

D [REAT) B R AR BB 2 B B9 A 1) M i 3 A W 1 s A%
PR, Bl Y SERF A A1 BT B AL SRR R AR 7 i, D
R

-C [f#47) DNA L8 B9 4 A AR A AR W0 T BRI R 1R
AN S A < (R OB R — B 6, A D 5508, EEMN TR
H1, DNA JEEEHE R T PR R SRR 5, B 515
DNA ZEHcH-5 DNA SR W FE F I AL AH IR, 34 76 9% BR A
FRNEZ [T B R — B GE  WIE E XS RO 1R, DNA gk
B/EFI TP DNA J Bt DNA 35 i vl o8 37 28 9 10t B
BREHE] DNA A Bk, C 107,

.A

LB RS AR P14 %3 SRR T2 1
AR, A A R 1 1 2o B R 1 ) ) 3
B AR AT 2 PLE A B S AR

(#8471 EcoR V B1 %] DNA 7=k () 2 ¥ 5K 3, ¥ K 3 FH E. coli
DNA 3 Befiff i B2 AR AAR, A 157 5 R0 BR 4 5 23 RE 1R 51
DNA HRF5E 7 51, JF U BB AR W4, B 45158, mEI w40,
EcoR V Fl Xho I L1 DNA J B3 57 4 A Ui AR M A St
C 55133 Xho T YIH] DNA =4 R i R R MEA U , T4 DNA 3%
BT TR AR AP A, D 4515

D [#BAF) BB WA, BamH T (Bl T \Mbo 1 R F 5K
W), (B0 AR R S AR T, JB T ) R, A 415 AR A OG
R B R BT B A B B ACRT 0, B F BamH T 9317
B4 Mbo T HRFNFH], IR LA S EMER B X AE
BamH 1 iRBFFI T, F Mbo T ) EI2R3K B 5K, B
§1% ; BamH 1 \Bgl IR F 5 A IR , 0 £ 7= A A 7] 4 26 o

S, A1 B OB, BBy Ik B B9 BE B B B R
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1k, C 5515 ; Fl DNA # B8 BamH 1 #1 Bgl 1 T2 BUAI R AR
RS, AREE A VI I, {H T - B R I B Mbo T 4]
F,D I,

(BRI 2 PR

(2) Sma T SWIRBBLEG LA R BT S ISR DNA (¥ H 1)
HH

(3)DNA DNA ¥

(RBAT] (1) b T BORLAE DI BT R — 1N 3F 4R DNA 437, R B
BB IR BRI, FORLYE Sma T Y1), Wi TP AR — R 485
TR T Pz 1 MBS B RR 3L 1 1) DNA F B, it
LA 2 MRS BIBSRREE L ; Sma T YIEIETE R R A K o
(2)JH Sma T Y0%], W30 FORL M B 28 R Pu L E M AME
DNA [ B 5, S BE 4 TR R K

(3) B 5 R FBORL AL 7 A B R 2 DNA, PRI TE Sl i B 4
BRI A% A BT & DNA ;28 T4 B /5 B B AR, &
1% DNA %828

A UREAT) BORL R — b BR B8 Y, 4t fR] B B PR AR LGE DNA

S, 00 F IR M DNA s B0 40 M SR M i 22 51,
S QM BHAMAH A

A TERA, C 45157 7R3 TR EE o, B IE g R YRR B0k,

ERAERIRPTRL M FE Rl L AT AN TBssE 1, B 5515 kL

— AR FIRER/D, T DNA Jr Bedk A2 (4,

D #iRo

B (BTN BA L R A I & F 2 — 2 BA TR B D)

BB, DURIT H ARSI AL, A JE 55 A AR PR A 1
B — B AT DR A A T R 4R E
DNA 4 FRISHE, B 45155 HE BRI A B A O SR 22—
FEAE 2 RS 2 BRI 0 LU T B B S BR p R A A
i, CIEH R, T B A B YA 19 DSl S B0 B2
PR AL B IE B A A 3, D 14
BRALAE S Bt T & 2

(1) A I L REE S R R (A ST

(2) BA—A B A BRAEIE AL, LMESME DNA F B
A

(3) BATFRICHE I, 4 A B oM B, 6 T 0 e 4 T 4
DNA 4} F 9418,

(4) ME A TE % , RS SE FAA TE  1 2 v 30



9.C [MBAR) A A ARBK, h T4 HUBE N AF A, A 2

JKEKAE , B BEHE DNA BERCH e, A 5515 ; DNA AR TN,

S ERHEN: AN MM MALE, AR R LR %
A BRI AEA

(LS 20T 1 B T X — BB R T 4 B R
71 DNA, L3I0 A B (RS 26 DNA A7, B 45152
1245 DNA I, K 40R ¥ 56 B T2 mol - L™ # NaCl 9
WA, FEAA IR , (B WK o ) Ate— B 1 A AT
WA BISLRIR , C F D ik,

DNA {FRIREN 5 4 52 G JE 32

(1) DNA R0, (H ST (A R TS .

(2) DNA 7ER VR BE 9 NaCl MR AR BEAR ] o

(3)FE R, DNA 55— R B BT £

*BEA HRABOEASRARTE

10.D [ fRAT) BamH 1 (R BIFFF a0 4 SaudA T 3L
B, KAl BamH 1 H803F-1% ) DNA 1A%, Sau3A T3
BIFAYIE], A L7 Hine T . Sma T YI%I S0 MG 2 T A 3,
T4 DNA FEHF ] B A AW DNA J B, B 1Ef;
7 S L W P P 1) L — o, 7 2 o 030 P 51
2, RIS Hine L RS54 5'-CTY | RAC-3',
FOR Y % C 80T, R A 50 G, HRBIFSIA £ F, C 1E 6
BamH 1 il Sau3A 1 Y1157 BB A MR L, DR U A
A3, BUR UHARAEAE GATC FFF1, Bk SaudA 1IR3, EA
—SEAEAE 5' - GGATCC - 3' J¥ 81, 5 77 16 1% ¥ 51 W it vk

BamH I 151,D 517,

T4 BRI Sy — R B L R
FEUTEI—FREF1” “ AR IF 9 BRI T ) DNA J5 7 4 f A
—EARFE”, il BamH [ #1 Sau3A 1 Y1 E))E 7= BBk
B4, B DA 685 25 19 DNA F B RER RE PR
SR BB 8], B 2425 19 DNA H B BE R AR BOX
PR IR

1.0 [f847)a B DU 4R P DNA 2 TH0JR 4 B, LB %
DNA 7+ LA 34> a BEIHIALA , BY o BRI P 1A 3
A HBEF A b S a BRPRBFIIAR, g R AT A b
B7E a BRI E1)E , AL K/ 2 100 bp f) DNA 4] 5 K/

ERRIEM
431 % 1900 bp I 200 bp ) P A T Br, P4 K 2

1 400 bp # DNA 5] 8K /N3 512 800 bp 1 600 bp #) B
A B, BAE K/ 2 500 bp 5 DNA 4] 8 K /b 43 31 A
300 bp 1 200 bp [ FI A~ F B, 348 % DNA 43 F 14 3 4
b EEIEIALR, B9 b BRI BUFSIA 3 A, A B, BB
BT A, a B85 b BEUT S A RGP R S A R, F DNA 4B
AR EITEBRR, B LT BRI YT ¥ e R AR
BEIR _PRGE, M 2 B 5 b B U)W A0 ML AR, C B A
R A FRIR DNA 43 F, 50T a BEEDH) 5% & DNA B A
R IR 5 31 ) JORE , T REAS 3 3 ADEI Y, D G

(D)ARBE  JFAZYINE DNA HARTFETE B B KR i B R 751

SEERAI T F BB T
(2)3 4

5'-T GATCA-3'
3'-ACTAG T-5'

(4)88  —HUIHIE 4 R PR Yo (7]

(5)DNA B EEA 25 i B for 0 2 U 7o Jd S A R 5 XL DNA
I B2 R S5 MR SR AU B SUBR e 454 s DNA 73T 2R EAE 1,
F T AN B

(REAT) (1) IRHIEERELIHISMIR DNA R B VI A 40 A 5
¥y DNA, J5U R W] B2 JE% 40 M DNA pORFEAE B B BRI A
PP IR B P EI A 1o

(2) EFHER DNA 50 T A WA BamH 1 A5, A
FRAIEE BamH I Y1%IJ5 , % DNA 2> FRBUIR 3 A B
ARG R R WA 2 BRI R, ST
4 R TREE

(3)G5ERPER, Bl I YIRIETE AR RER.

(4) BamH I 71 Bel | Y11 JG 7= A HREHEA AR 17, BOX W R
PR o BT 50 J5 7 A B R AR Ui BB B DNA R e

(5) AIFA ¥y DNA HA AR B EE A 4R B Air , BT DU o i 420
B R ; WUE DNA B2 [B] G5 A A 1R , 342 DUR BS54 ; AR [F]
A=Yy DNA 2 TR B IR IR EE T AN SR o BRI, A ] A
Yr#g DNA 7T BEFEAE SR EOARAL T PR EGRR

(3)

- (1) £FHER MR AR

(2) E¥5W DNA AW TN, [HA LR BRI TN
(3) =R
(H)F#E 520 CHIH, -20 CHRMGEM & T HXEH KI5

P, DNA I F i SR 18
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O=NWAUNOA0\O

biz 3 RN

J

ERSLEMEIAE-20 CEH TDNAERSEES, &
EETTEERE 520 CHHLL, 20 CHEEME] 748 XE5H
SEME, DNAMPERREEREZ

CREAT] (1) Hh T IE3RAFAR) ¥ 40 0 25 7 0 B , T ZE T i
TR IAGE B 27 4 R AR BB , RIS BCR SE 47
(2) FPREIR BRI RE ity BF BB W LR B A B R R R Bt
TR DAL ER , BRI B UK A BEAR . DNA R FIKE, (2
FELeTE R T , BT AR 2380 95% B B vl
TRV ORI I DNA,
(3) % DNA HIRBUIE T 2 mol + L' ) NaCl W, A
TR T K AR T TR E
(4) WL

F2F EEIENERRERRF

T A [ReAT) B o B 45 T 0038 52 1k 40 M PR B3R 45 B
MR YHFNERN, TERIEMOSE A RN ZER, BT L

R EA R A T RER %, A 555

S~ Qi EMARF—RRABEERNAR, 4T
AR a7 A B 4

-B  [R#4f7] Tag DNA 458 59518 DNA R MRIERMR,
HRIEAEAL T HEIEAR , A 5500 ARYE PCR ROBLIR R B TETT , — M
A 4 FREKFRINFRIBEGW, B IL0; 595 DNA
RS A RAEZ RN B R 50 CZEA, C 545055 51 P IR
HFFRE S T PCR AR Ay 3 49 DNA £ 51 X (] , B
Gl T PCRSRFRRIEY HE, D 55,

D [RBATIANRT Y A F51Y B K A2 5 A BT A g
SRR GRS &, Ok SE BT EE Y SE R, S5 A 559
B Z IR AR A E AT, A IR, PR H KR IEW
5 | i ad B A B AN BT X5 A% Bk DNA 255, B 1L,
DNA 2R B2 il , 55 — 520G 3RB) DNA &4 2 3K, 38
J 4 4> DNA 737, P & AR EE R 2 4~ DNA 73 T3

A51% A BG4 B B)75], Hax 2 4 DNA TR EH 5
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ARG|Y B,CIEH . 519 A M5IY B S & FIIHATER
A B, BRI — 401630 5 , 1S 2R W DNA i Beh w4
PR BB, TR R AR MR
519y, B LARESS —SReARFR 1 AN 2 th BRTA A Jhl S R
AP DNA B, D 51,

B [RBAT))E I T2 RNA RABHRMMSE &m0, Be)n 3l

BRI, A I & b RARK LT, JLRA L ILF RIE
~— Q@ oM P8O BB FR—BA M T B A
¥ DNA Jr &, A TRBEM LI, FRETHREME, TR RNA
RABRI At AWEL, AT EFRBEFHARE T Y mRNA, &
KREERAREENEOR. "
F & IEFETALT mRNA B fE R8RS IR, B 550
W 1 Tl D1 o 5 PSR PR e A R A T A B TR 3Rk
B, BET RS H AR BRI AL, C 15T, 5 d
FOR M, MR BUATE 2 R A e P AT H B, D

1E# o

B [@ATVA s Ao TN Eiif, & RNA BB s &

HTRAL, RETKBh JE PR % 53, T # A L T mRNA b, A 5505
A B[R b R Al DI 3505 BB A A (R O B MR o, My s R T
FORERARES , 7T L X SO Rl o R AR B D 5 B R R
B, B BT B A RNA A B E 5% BRI

31 S YAkl , NI EE TR R AR I, H A2 [ A

S @4 A RNA R AL ZARE LB 0 Y 3
Bo5'3; RNA SEMEMH Y 5 M3 8

RAEAREER) 3/ M5 JE B TR, C 5 BRI A b
AT R PR W T HE 4 DNA 2 FRTRIE, D 555,

-C (AR B 2R R U6 A S 3 F AR 1L T Z [ 4 e

FIFRaK, A TR H A% R A TORE G 2 22 FT 1) DNA £ 82
[ v R S B S e A R 5 ik e

A A [, AT LUK — o i, A — e B A I A PR e

S @S YR B AR AR R E R A R A
Fl, DNA S$BERa s =& 4, 3K 4| SR N F A

CAEi%, S8 E 1.2 fZik, B EcoR 1 EEYIAL S AT B
WFEE N, BamH 1 (8§ UI AL 5 AL TARICHEE A, Nhe T 72T
R ETCAHRL IR 5, B A S BamH 1 Hl Nhe 1 77421
FitERm AN |, BODI B B RS B Mfe | A Hind 11 ; 5ok
To Mfe T (ESYIALE , {H Mfe 1 5 EcoR T Y] H BB HE R 3548
[, BT & EcoR 1 0 Hind MY EI R, D IE#,

D [REAT ] IR —7of BR i Bl 01 0 BORE A 4 H A9 X 59 DNA

FrBUE , B RZER AT B 1 3 SR B BOBL |, Bk B 2R R
FIRH YA BB IR, A 5505 25 R Sma 1 Y131 BORL
e HZEE R DNA J B, KB RN ERENEER N



A EA HERNZEREAREES AT EB RN
Fedhrh K B A5I5 F R BamH [ F1 Sma | HJEIFORFIS
HEFE B DNA J B, 4 Foh b3 8 IE % W SR R ik
EH AT NARNEREPTERNZEEETRIAT
HARK , B RRATSHN,CHE; FENERRY
DNA Bt b4 EcoR 1 R FIUEEA Bel 1 BRI FF51,
ABESEF Bl I 1% H WFEE iy DNA J B, B4 Sau3A 1
VI 7= A B R 8 5 Bel 1 Y0815 7= A= B B b R o A
6,804 Fl EcoR 1 #1 Bl 1 Y1) JJikr, M7 A EcoR 1 F
Sau3A 1 Y114 H ERF K DNA J B, D 1E#f,

8.B [BIF)BHNWEESARFHEYARRARZHT L
RARFTRFALYE , A G508 A I 32 R 40 T AR S2HE 00, 1
FIRARM AT S R 4 A, B IR T 5 6 B MEE S A KB
E— BB Ca” B KA, (A TR, C 4
U BB AEY RV AT 2 R A 2B 5 R R R
R FERESF AWMLY ZHE N, MAEEESFAILRA
M,D $5iR,

9. A [BA7) HIEEE P55 A PR B Sma 1 F1 Pst T #93R
SRE, BLBRL b7 73X 1 R A BB A, T LA AT
[tk BRI B Pst 1 \Sma T XT3 H 3 E 1 DNA H474)
F,A TR B B SAEY A, B AR E B E
RAFEFEAE:, B 505 RO MYHLA LR, AFERL
A RBG ARG H, C 2508, d @, B AR R
AN RN R B iR, R RE UL IR R R, R A
Thibra i B R BRI B R ERIR, D 4515,

[ RBAR ) WISk H 4 F 2 e BiAR R I B i 5L R 5 e 3t

T mRNA, F#E T, Wa B A3, A 1R 5 FAAHRL Y

BUARHATHUR—BiA e 3, TR H 2 B 26 B R

BB, A AR E BA AR, U2 H BUAR L B 2, B IR

BHETEEEREN, RNZEEREERAT BHE

EAT LU PCR BR, C 455 s WAME 2 T, et R Siis 19

M Ml E AR T BEG U R R

B ,D EH,

(BT ASMNEEENHAERES A YT RENER

B bAK ST H B R A N BRI ; BEE & U A

RIHEFREL LAERK, DUHASE PUSR R B BoA BRI

FEEBAME R ¢, A 5. FASMRER AN BETE & &

FTEBERWERE LAK VWA T EERERRAH

BN ARETE S SRR B3 RAR K, AT A R

BEBER , OB AL ER b, B 1554, C 553, HASL

10.C

1.B

BRI
LI A S A R R T LR, B
PR B % AL B BRR, MO R B AR a, D

12.C

AR HOb P83 %] 5 B A “ AR T2 (1
AR, HObHE H %2 PCR 1 A A A A 5
P28 ATLAY 8 ELPR O SEIR 0 A7 PCR A AR 41
HAT A AR T T R 4 TR B

# L FRE S R RE T o

(#8477 ] PCR ™1 PAcA BRI T2 L 4 RS SRR IR
JEORE, A T FEBRNR BRI LYK o, DNA 43 F IR/ AR
AR, kR RN, B PCR $ 8852 UE , % FABAG
BEMCHL VKR % & PCR F=47, B 117 ; DNA &I AS, FHER I
FTYIH 3 Sidk S A U, L5195 RS A AR EE FL A
FXS R, L PCR 434 PAcA LB 51 4L A 2 3'-
TACGGA-5'#1 3'-TGTGCC-5", C 4415 ; PCR 33 Ay 2
SAPADFE PAcA SEH (BIHR) (4 FhBLERE IR (JE0RL) it e L
f¥) DNA ARG 5149 B (& Mg™ ) %, D L7,

PCR 2R A& BRI M NAH S, 8RR
DNA {5 B 4 1 0 LB, 76 /AP R65 15 DNA I %
LAY 5 I B4, % H B B R BT 5 AT K R
TR

13.D [REAT DR s 3K B WP A FLIKAE o, v 9K R v 5
BERZ 1 mm A, A FEUTEBERR P DNA 23 T E B E R Y
BERZ KR IEE DNA 73 F B R/ R R EA K, B 55085 K
fiof )i 4 ] B2 S 3K DNA B H BRI B AR AR <5, I T &
R BICR , C 4517 PCR R B B /e B S BRI B R
MRIRAJE 77 T TR, D IR,

*HER BERGF.LLTFEEREDF . LLEZFNTF

14.C (AR e sh FRIE SR A AT DNA 43+ B, AR
%) DNA 731, I EFS AL T mRNA b, EAHRI Y RNA 7
5, A TEH 5 B BORLEY B R BRI AL S AT A0, i BamH 1 4]
SR S BARARICEE , F EcoR T 4% Bk 2R 5 1 B
A, IR % Sma T #1 Hind 40 &1 5OkL, B 1E 7 ; B 31 F
JE: RNA A BRI FLE A BFRAL , 3K 3 AH 53k R % % ti A
BLI) mRNA, C 4515 BEBURL T AR e 26 IR BV TR0 T 41

DNA S FHIFEE,D 157,
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SHMRIE EWE
BT BT ST JRIAHR T 5415
T 0B A 1 7 I A AR R A T o B4R, 3 3l
F LA F R RS A R HSE DNA 751, A 1 865 T
L BT H9A TR RNA 51, 30T 2 —Bo ks
1 DNA H-Bt, 1 FREF R9_E 3, B2 RNA B4 BHRSIA
G IR, T B A BEUR S 2L B 55 5 i mRNA; 2¢ 1 FAH
TSRO (AT, (e S T M 12 L 5 2 R
B SR KO A AT , (S NI R 7E SR A A R
BRI, RABHTENT nRNA_FHHBT 2
BT M7 s 4 B TR T mRNA 13 7,
ERPRARNAE . — Y HE PR S5
K WEFS5HBF BT SLLTFHRNBLRWT
E[2 1 HEBX 127

I I R T

REF

BT ®iEF

1.C [REAT) OO FIPIF A [H] BR i Mg Ah B2, BlsEE 40 5 HT i
B DNA fBr A 50, A 17 ; Q- A L8540 2
BATH, (240 T 5 WS L 37 55 DNA 2 7B A BRR S
XEATRAES T R ARTFEAM S, B 1E6;
C-@RRATHR I AN, HH Ti Foki 1 T-DNA
B &R Yk DNA |, C 5% @—O@F M
YIHGUERFREOR , R B 2 REME, D 154

2.B  [f@#7)75 W% DNA i Beh EE ARk £ H 225, DNA
T LR 2 MBEIR IR, LSRN 4 O BEER T
B,A L6 ; HT DNA BB RAENTI WY 3" st 74,
B RO BRER AL Al vy 5' ¥, Bk v O 3", T HE MARAR 5
16T, DR IR 8% 7 6 B SEE ] 7 [k FT R, B R S B S B
FROLE 2.3, B 55108 & R A K AT, 56 Ca™ Ab 2
(S R A AN, 25 5 R B A 5 R M DNA 531, € IE
1 s SRR B T REXE IR 5 | W SRR BT, 51 9 S AR BY
LA LA, T RES S B PCR ¥ 3 WA 1L —Fh, B 3K 25
RHBA IE—FSH, D E,

3.C [REAT) kR TE & IR A e /5 MR IR B2 1L 5| W S AR

g5 YRR TR, 85 5 | Y AR SR 5 BUY BN

S @A AMBESERLFRERFRY R
WA

A TET ;s K DNA 2> FIEB R 5 DNA 731 R/
SR, K BUNH G , 8K/ DNA 43 FE BB R /),
EIIREALIE , T8/ 89 DNA 73 T BB BE B K, B e fLaz, B

TR s RS R R AT, 8RS B 3 AR R A B A
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Xt PRIV B B8 PN IE [0 3 Bl R 2 1) 8, 3923 i
450 bp Wy F B, C i BG5S 19 & VN, 99 Y 350 bp 19 A
Bt , W7 LAYERA H ORI TE 38 5, o B g B, WA RE Y 3
AR BL, D B

4.D  [RBAT)AR4E DNA 5 P JR B FO) I 16 P47 R R AT A

W7, @BEM L B R Br 1614 5'—3, B s D@EE T 1R T
2 BUBREAR , A % 5 PCR 3o 3 i YR B U4 P
BRI TR ML, R EARNERG, B 25510 14 DNA W
B2 3 VCfRBR=24 0 DNA 50 T4 E % 2° = 8, B 4E31

ORIBHE H(8x2-2) +2=7,C 4515 51 (S Siv i T X7
~—> @i PCR 3 47| % $k & ALK DNA
¥, BHRREHF X, a AMER DNA £ n 053K, THa-2" A
DNA 5F, #+a-2"" 4 DNA %4, R PR 20 HEF4F]%, %
B MEER a2 -2a, BRIYEALENE, ¥ Ha 2"-a
31) SR DNA - F A EBIE EANELN , EOTE 2 RIEH
ARG ZFFIWIREE DNA F=4),D 1EH
ilaske MRS ALE , ¥ PCR A4y =24, ¥

H B N B B S B R BT 45 JE R A TR

(1 RE (%)
HEREER
[T
F5|¥
L & KM FTEEDNA J BR¥E=2", $1REHRTRE )
(o RE|# h
BEXNER
T
F3|4
=®
R3|¥
BEHNER
F5|#
SKHOFFFEDNAR BBE=2"-2n, EDFJ3H
ERA KRG
. J
(w3 RZ[Y
HHER
LTI
F5|%
L R WETEDNA K B E=2"n-1, ELOE2REXA RS )

5.C [T ]sgRNA W[ H85] Cas9 B4 5 BI4FEHY DNA 751,
EARE R Cas9 BEABAR , LT FE P sgRNA BT BEE 7
B AT 5 0 R R R AL B R P 51 ELAMBC X, A LB 5515
RHATLATHN, Cas9 BRAGLEF -5 PRI B, 7T 72 A s D) 1
DNA, AR BLEAL AT R 22 ] (R B R — R SREIT R, C 1175 5
R T B R R AR B TR R  BA—E A R
%, B HER ARG AT REKR AT LA SR, RERARER
BRayas, D ik,

6.C [MRAT] B B0 JE PR 000 0 BEORE A 3% % 7 PR A A8 Xho 1
Nhe T 750, K B 2R 3 A BORL P v, 7] 6 T 21 BR



il B Xho 1 Nhe 1 Y13 B RN FUTORL, 75 DNA & HERR:
H B R R BORDE 7 —&, A 1E67 ;K B R 3 AZ K
anifam, HE Ca™ AL BRI AT B, S H b T 2 R Wi B FE 3R
BiHh DNA 237 BPRAS, B IE# ; 3% BN M I B 2 BB R A
RIGFFEG , BT H BN 5 507 15 FUS 30 18 3h ik 2 1

Jr AR, R RA BEIE W R H B, C 4505 7E 8

S @5 BMARAEREARKN ST AT
B, A #EE R

X-gal kst B SR AT BEA TR R E, £
W B N A A2 ) B— K FLREH BB T 0% X-gal P& AR T
YR, % REG,D B,

D [REAT ] an SR wa o R e 304 LR R SAH IR, IR
FhEGUIE] S —FPEEUIE1 ™ 42 i) DNA Jr BB AH ], 5 1
FREERARE , TR T R 4 00 A e R A R B R B RS AR R, A
1B o HAUH R1 B, R2 — i R B0 ) Bk, 7 A — 7
KB DNA i Bt, R 8 B A 7] BE 9 3Rk DNA 4375
24 A o IR ) T () 470 00 B, D0 7 A BT RO IR K B2 #Y) DNA
Fi B, HE W R B R AR b TTREA A — D EBTI AL, B
B o BRIRATTBEAFRIR DNA 237, HA B 800 bp, Bifh
R A g [ of 470 B 742 600 bp 71 200 bp PR BE Y DNA J
B, T LA 7 IR o T 1% 571 50 £z 3 95 604 BE. 249 A 200 bp, C I
o DNA S FTEBER H ERER S DNA 57 R/N MR
B ML EA R, D G

(D) EHEEMS 519010 {E DNA REERES M5
Yoty 3" ST o B AL IR
(2) B ik M BB ZER B H3HME, AHIE M 3R B 2R 5 FORLIE [
HH:  ETEY DNA S FIIfE
(3) Xma I B H B 5 M 2 B2 R — S BB MR
HEI, Sma T BEY) ) B9 R 3 20 A0 , ok 5 M & 2 R Y
ARG ZER  Bglll \DNA #E#

(#8471 (1) PCR 2—TUARHE DNA {7 B 52 il fr) JL 8, 75 4
SMRBES 5 DNA S % Fh 2 20 5 OV 244, X H 3£
W R P 51 4T KB B B ER , Hoad 2 — e nl 23 o5 22
PV IEM =2, DNA 4372 9 Ak 4% S 1) AT 7 K
SEHER A SR A5 , DNA ) 532 SR AR B P A o, A
—/MIF R A R R R B — B 5", 3 — IR — R
(—OH) ,FxfE 3'%, T H. DNA R 5§ H A0 B &% 1 e i
BNT1H08 3" 3. FEIAMHTIFIR A 1 A, PCR SR B M
514 1 I, 51994 R DNA SR BRREAS 5 i 37
ST i AR

(2)7E M H 2R PR BT A R AR, 2 B iR 7EH

BERK BN
FRFRRARS, B 1R M EEFEERE 5 H30E, RIE M EH 3
HSFORIE S, B R T ERRIEERE TR
TREFHCER , Ao in 2 KR TEL DNA 4+
AT o
(3) 347 2 R AL, Bgl I B ) 9% P4 R S B4 R 222 P 51 BE 6
5 M 8 A 2 R A O B R A i BT B P 31 ELAMEC X, Xma 1
D) RV AR 5 M 2R 28 DR 7 000 A9 66 R i A D, T
Sma 1 WgY) H AR S AT A S, Tovk 5 M A2 BB PR
Vit Nhe | BEU)H MR HRIGTE 5 M O EFN KR
AU HAMEERS o £ BAMAT, M SEBLBRLAN M 3 4 R A Rk
R, VI BB YEFH RS Xma T A ZE BRI Sma 1
ks M ZE B RE R BIFOR b, B T E Bel 1 YIHI B0k, 75
Fii DNA SRR UIHR B RS M S H 2R RS

(DR Ame—3 DIZEAYHIR mRNA @i R

RGN DNA REWEF R3S FMLILFEERG
J¥3

(2) {87 DNA JRAEESREAE 511 3" 1R B B SE R
5'3

(3)Xba I F Hind I 58 3L RAFEE 9 ALVEF, B B 2
BEAOK BRI A BIH Y A4K DNA |

()35 EF KRR AN L, MR H T B
(REBAT) (1) th mRNA 3845 cDNA [t B2 b i 5% 5%, Bl B %
BRI, DNA %535 mRNA B, R RN & T
AAXTRL PSRBT Y], S B T AL b T EAR RSP 5 B A
Bk ko LATEA: 40 81 mRNA 383 3 4% R B KB
cDNA, R EWEF BRI FME L FEERFETH, B, 8@
TR FARAGH S BEP 5L A b Y S BRI (¥ DNA JF 51
REse—3,

(2) il PCR HARY # S FHB, FEBIT5 14, 519 HEA
JfH DNA RAFEREWE B9 3" 3 I 4h 76 2 B0 SR AL IR
T H AL R AR B BRI AR DI, b0 H B i, BE
FES Iy 5 S5 s on B g R 5

(3) HRIEE R BT 41, ¥ F§ BamH [ 285K B 3L, 1 Sal 1
MIBEYIAL SN 7E T-DNA o1, 3] EcoR [ (72 S BRI AR
P A AELIALA ) I RE S B DS HE, TR S B ¥
SEJ7 A, RA B Xba 1 #1 Hind I Y1) S 2K ) cDNA

gk, A GeR it B WEFEBARKP F RIER. FRITHE

S @5 AW AE TR AR AR R EESE,
EARBRSR. BHER A& FAL

RYKRE FAMERR, RRI T R E L, B R
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BhsRIE A
FERELER, 6 BER A KBARIF RS H Y
fak DNA |-,
(4) BFRKRBRERI ek, FEHAT ML Y 2K T
B , R B 3 S N i B R K R AR R B P A B B LR
WAL RN

10. (1)DNA ¥ G #1 C Z[EH =44, A 1 T Z | R A
S48, C—CHEM T BRME, DNA B E, F M Fri iR
BB 2 iR DNA RE
(2)2 — HhR ZEHERR
(3) BRER S8ALE  KEL DNA AL
(#2471 (1) DNA 2> T R E T S0 i S A
XK,DNAH GHICZEA=EANERAMT ZEREH D
S, C—C AN 5 B L, DNA B E , 28 1 i BT 7 i
B . PCR #7372 2 R4, Ll DNA HPI SR S5
B, I DU B % R R JRURL, 7E T W I Y DNA K5 B
MYERT &R T
(2)7E55—K PCR R, BT E LT 2 MER AT
ERKGIH. 55— PCR B ¥) DNA —REEE RS
K PCR FTHIMTIY . 5 X STRFEMLL, RREHARKIM
R H PR SRR
(3) IRZER M AEYH— 2 Tk PCR & MBE> Y, K
BB B R S8AE G S EH DNA B AZ A4
FE LR TS AN IR, WA PR ICE 2 H R

@4 PCRER

1.C

BEEE

FI-RIGET #H BB, HBEFIFIRIAF
319, F2-RITTZRFEEBHAER, HERAT

519
I___/,__'____‘_”_X___I
|FI-R1|F1-R2; F2-R1.
l: 1 ¢ 2 03 .
i 0" _ ¥
B =
2:
Pt

FI-RIAFBH—F B, RPAREATFREFETEENER
FE: FI-RTHEH=f R, RPRTERTHRMET S
HEERE, RMR2SIMEERATRHFMUT HENWER

(RBAT ] 51 AR GE B IR R B P 51 AT B3, AT

pfert LB B BOREEE , # F1.F2,R1 I R2 PORR 45 265 412 AR
[110]

& pfers FRFFFIBITH, A 1L PCR R BLA R R E A

Mg™ USRI DNA A8, B 1500 R EERT 41,

S QD B PTT A mALA W ) DNA R A B
HEE M @iF. B, PCRREEARY —MREHRM Mg,

BERI TR Y3 pfen R HIFIH8 F1LRL, C 5535 —A>
DNA 5rF9" 8 n K, #53) 2" 4~ DNA 43-F, B TR A8

DNA THE#RTE5 19, BTLASEER EINAERS 18 2 -2, %
€L FoAn AR DNA 446K B 5|«

n=4 I, JEWAES|H 2 -2=30(4) ,D T

-C [RBATIFIF PCR SORY 8 B IR N AT 2R IERE, X

1A DNA [ 328 W IR S8 R AY, T T S g R %
ZL iR A DNA REHE, A IR0 519 T 85 BUEfH K
FLhdi, DNA JR-E BT 1Y 3" 5 T 4 S 40 T , . v LA Ud 74
HEBAREER 3 5 R, B 6, 5 =G5
DNA £ 3 K, 3TE 1 8 4~ DNA 20+, Horh R 2 MR &R A

HARHREEFRK K DNA &, 5%, C 4o —1 DNA K

il n Y, 3L AR 2" A DNA, Horp 2 4~ DNA 7 fR8E R 74
(FH5Y AHEI19 B), (2"-2) 4 DNA RATE(FH 5
YA FIBIY B) . Bk BHEW, B INRER YA 2' =

16(C1)DNA 4%, L & 5140 A AT 15 4, B KR,

D E.

B [MEAT]LTB i STI FN BERERL& 19 K52 P2 70 P3 )

5 19 B30 2 DX S B i 2 A E T, DA T 1 R
BT, A L5 ; DNA By-5 7 R THER) 5" I fi 3 Y
FEfREY, L PCR P38, SER AT 4 P2.P3 B fv T HY
5'%iA BEARIEY IR AI AT, B 5500 QI AR ZMAS
Yy, W 2% B i 5 T A TS X ) I35 R AR O T B B 5
Y1, % DNA REHERLE 3'%, C IE44; HLIK T DNA B3
REEF DNA JBURBEZ I, DNA F Boll ik, Had B ARk
18, LTB-STI B2 i DNA J Br bt LTB £ \ST1 B K
DNA Ji Bt , it il A 2 WY 457 3,D 1R o

(1) T HRA DNA REEE FAF R B AR BRIE 21519

H 3" (BRI S T )

(2) T-DNA i B MEHEEFS O@

(3)5'-CTGTC-3'

{4

(5) BRARFHEBE RS FL Ik

(#847] (1) PCR HoRTEAERIR A T HEAT , ii#E4T PCR 4
HEEMRIREK DNA B8, AT TEEM, AlFE
MR ERIE R T W HY 3%



(2) 44 H} T-DNA i AL E PR AFHIR , T2 el o
T-DNA T4 35 B A0 9 B HE 7 51 B 0 7 e S 5 1 0 P 570 o
PCR 1, FEENT S W10 3 4, SoR F I v i 51 9 O
@HATTY 3t T-DNA BB R RS o

(3)3@3d PCR BRI 455 T-DNA ) b HEAH IR ) B £ A5
SRR RS , T LA a BB, 514 5'—-3' 1T 5 5 b 5
FEIE] BT 190 5 —3' BT 5 ML P51 A5 -CTGTC-3'
(4) T Sal T MIREIFFIN 5'-G | TCGAC-3", M9 B i A
PSRRI AR MRS, A FFERER

(5)PCR § 3™ ¥ — Ml W SR MR B B e Ak AR AT e o
(DB

(2)C.D

(3) BRI EG \DNA %328

(4)P3.P4

(5) Bk REER I DNA R/ (B BE) , A BB I BAK f)
¥

(#RAT] (1) PCR [N BT 75 B A 4544 51 40 Tt #5569 DNA
RAE 4 T 0L R R BB A B iR (e Mg™) %5,
GHE1EAT PCR Y18 B F, 5 7B F, I, g b i 79 4 S e
R PR A ARG 9.

(2) E 15,514 F,-F ATV F, FBL5I% F-RA
TYHF, Bt CHU 5'-GACGAG-3'5 EGFP &N AN
A FFIMIR ,5'-CTGCAG-3"5 AnBI H: R ZE MR 43 FF 5146
[H, E514 F,-F Bk C, D Wi 5'-CTGCAG-3'fg 5
AnB1 F P Ze FR 53 P75 AT B AL R, 5 - CTCGTC -3’
B EGFP JER A M4 5 HEAT A EANR Y, B k514
F,-R B8 D,

(3) Gt T A AR AT A R B B U B8k L B AL
FEILEA M R PR O, 7 DNA FE8: K H 925 B
BHGERREHRM, H¢ PCR Y F BL 5 4t BORL 3R
G5, TEEA B /E AT T8 BUEA L BORL , A 75 246 BR 1
Bt 0 DNA %428

(4)EGFP 8 % 720 bp, AnBI K ) 390 bp, —# Z fl Ky
720 bp+390 bp=1 110 bp, 5[4 F,-F # F,-R 47T PCR
P IR /N RTBEE 1 110 bp, MRGE I 3 AgE R A
Wi, AT LA SR BORLA P3 P4,

(5) B Pk B AL RE A T4 Wi A58 DNA 43-F 9 K/, THEH
SERFRII DNA 43 FIB8EEF 5, B XE T PCR P= 4y s vk 45
SRAF A B BORL 38 T — 2D B T A

BERK BN

@5 EREREHEHEE
Ialm;’é ....................................................................
1.C
EEL

BamH 1 B m7e 2 B ¥ L AE BB B B W A2 ADNA K B |
SEEBHMT, ERAELERAETH—%, Pal BN SE
LRYY BEBEE RTENDNAR R EEIRLIEF, &3
KEEERHTH—RK, REEEHAPREBASEEIL
BRBREEREFE, TUEMABemH [ F1Ps ], CHFEHE

3!

y 7 EneimEREEs [ ),
; e
Hind Il EcoR } {PuliNotl
|A§¥¥ﬂ%$%ﬁ§aﬁé“ ||§
iﬁiﬁh_l]_]i _Il";&f{_ I

FERZBEYIEERBERNFBRRAEANTSGE, ZEER
B 3519 Hind M FEcoR 1 98I 5, FHind M 3{EcoR I
BB ANLZ B ABERIEERTENDNARER, R4
RIER 2 BLIAERREERFBEROBEATE, AL B
GRlE. BA BN | BN =, HFEEEANo T,

DAFEER

2.D [fBAT]PCR ¥ i), RTE DB ESMNF E 895 H R

1R, B PCR BT LA ZE A Ay KR53 H B SEP, A 4
i, FREAAEASNRIERE PR B3 A5 A A B, %
KERTTEAL PCR STBL, 5140 P3 1 P4 ALY BISMEIER , 5|
) P2 1 PS RRBAT R HSNEILI , TS 14 P1 A1 P6 it
SFFI(A B B) FSMEIER WA P, 7T LA B I
S5 4 R S MRS S M 6 P51 5% 14T DNA. L=
KSR, 7 Bl PCR 7 A 2 £ L4 151 9 P1 A0
P6,B £, MitFTERNY) DNA BARHRFIT PCR HAR L
DNA THEEE A, DNA B2 fifk DNA KM 008, M 2 3%
BARTE DNA [, C 558, TR 4L £ 4
AB JFF5, BESCIAM AL I 7532 PR DNA 465219 AB 2 i)

EEBA, AT REIA A B HIMNERERE F B ZEAS
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SHLRE £YF

B, BFEIABERPGITE, a0 R 5 %7 2 1) DNA 47
R, LMEAMEEPIEA,D £,
3. (1)Mg" TilHIRA DNA RAE 5192 F519 3

(2)5" Alw1 Hind M W LA IE B A EE MR B 53
A6 LL B B BB 5 ohs i ) % 4

(3)b

BEE

HE3EA, ARRE
B R AREMNE
ma, FAERE
TEEEERH AN,
N ERET,
TR EEIEAIET,
ATBIEENEER
HRIEEE, NiZ
7 B MEE R
Alu 1 89325131,
TERINHIRdIT &
IRBIFFF

v
| EcoR | BYIFRSHIFEHRS, Tk |

(#R47] (1) PCR H R T AE 5 v ik & v R I Mg™ (REYE
DNA & H) 4 Fili ST R (& 5L DNA BJ50RL) \BF51
Y (BT S 3" e ) BB = R DNA R&
B§% . DNA 4rF Py s IO BERR B M v 5' 0 , W g 11 8 ko
=2 3%, 51 SRR T AR, i THREET YR 3 %
SEAR T4, R G EE$ES [ 9) 2 FI51 9 3.
(2) T FEENE 5 -3 W7 M, TEAET LT W 57
Ui 4335 S A L F) BR BRI PR 51 o b R R R VT 0, IO %
e H WA BRI Alu [IRBFH), T AN Hind TR
Feolo SRFH TSI 1k [R] i A B8 BB A #9EE R B9 S 2
AT AR L R PR A BORE B B B R B 3R B 5 R
A,
(3) Besgid R, mRNA BIERJT [ 5'—3" e SRARAR Bk Y
TS ZHR, FIE 3 iR R KRR, b SR N R
Hdk o

4. (1) R AR iR DNA RE8 O@
(2)Smal Xhol DNA JB¥RJE DNA JBORKuRSRA
()R E REESH
(4) TE4H P R FRIB K EARRHME 2
(#B47) (1) PCR NBR T 1 HEA WA, BHEIR
SR (& Mg™) Tt TR A9 DNA 3R-4 8 (F THEfk DNA (%
B R A H R (JERL) o PCR ¥ 3, 51 REE
R G A TR TLANRC RS , ELS W B AE M7 1) 2 5'—3", M7
pfIB EH ISR 7 &5 9551, O 5'%i & #H BamH 1

RBFF], FEAHS BRI RIS plB HEH R — R 57
[112]

SR F I EANEX s @ P 5 A Pst RFIFS], BHK
WAL S RE S pfB B 73— KR 5" SR 2> 51 A
FMECXT, BT ART S 5 1 2 O@,

(2) WREEH 1 AT, B SN IR ogh BE DR SE [ H A 19T-pfIB Ji
Ko WO, TR E RS VI HI & H B9 R i) DNA Bt
A ) 6 R A 470 8 O, ey 22 SR QO WT 0, pAIB 2 I P i LA
Sma 1 71 Xho T HIRGAINL 25, 2 RO WEGI I , B EHF Kan®
{8 A pfIB-L—pfIB-R Ji Be BAMU , 75 68 B PR A6 B o 0 BR A
fif b 5352 Sma 1 #1 Xho 1 . W] DNA 3% B I N 1

I B R B pH BV I DNA B K
> @Rks: B DNA
JrBHISRE, DNA SEHEBRMEALAI R DNA JF B 040K A, K
WRE A YRR R
)RR EEE 1SR AWM TR E R, TR
AN BRMEBEAR A NREEEREAS RBEEN
LR , BT LA VR B R R A WU R & RIR B R 5
S @ RAREREFAEF RN ARG ARE X
FEPER, RRAEBRBRSERZEESH LA RN
RIRERBIME, 3 IR R A3 1) 52 1 B th X DU 3F & AR AR
EEAYE, TUERMEREPHRERNEKRZ R KL
B E: % 2 ' g N
(4) rpsE ZPF MR S5 BAZE , Bl R R T E S
A BMFET , EA P M REHE RS, AR EFEREN
RS TELE I MR IBKOEAXHEE o

(D) BREESHE  BECE— WS T

(2) BIBRIMEEER (neo") YL IETEMH MBI (HSV-
tk) G418 FINE SH

(3) R RERE R FCFI EH

URRAT) (1) ¥ BORL S A SO 40 B % T Bk S vk o FRAEAR
INHEEFE R H RS R E TRREA(FEEL) , AT
FRMEAR O R e H R RER , 2800 F IR — U 4 BRI Y
Pk E i,

) WBETE R, F BRI R (neo™ ) W] 34 41 1K
FEXT G418 wyHih, N AR B R YU RE R ARy PHEAR IR,
B B R R R i B, BT B B 2R RS B AR T
FER AT R B (TCIRRIE) , ik LA T I 1 v
FE HSV-ik FE AR ER, B FXREERBEELAM
ZLH4 DNA #4706k, T RAFBRHEERE)E, 3
fuxS CAIB(EEMHRITAER) I, RFAMNKAN
P, H HSV-th RETFY W ELEFEN R AL HHL AR



FIRE IR , AT A SEAR I , PR AE R SR B IR I G418 R4
B F, LA OGO 9 ) PR R IS Bl B 4 A
(3) FGF1 WJ REif i 42 FH 1B 5 2R Uk Mk AR b /K (B A R
EHREAR MUK T, ] RE LA BB R AR I K 7 PR
FH T EIRARST FCF1 REAR I b v 2 170 JR B, 7% Wi B 1E 6 /)
BRUBAI B 5 B LR R FGF 1 B PRV AR/ N A T SE 3 e X AR
R/NRIEAT FGF1 FIRIE RALER, BF5E FGFL HfE M

. (1)TCTAGAGG  BREWH B e Ik
() HBBEEE S4EHERIFLHSEALSE RNA
iy
(3) PR RE AR EBA,HMEE F EEHRE
(4)TEA.LEH
(5)HmE 2GRS HOLRE
[REAR) (1) 514 —/MEL AR S DNA B:45 M — BERRIL P51 B
AMNECRT TR , B0 H B SRR RS X Y 3'35 8
BREEFT 5 J& 5'~CCTCTAGA-3', 438 H Z& (R i) 4 i IX. Bt
B, 45 A B amiSeE E5 19T SR 5’ -TCTAGAGG-3', 3Kf§
H B =Y 5 T AT R BB B Ik, A S BSR4kl
DIFIFIE, DU R AL I BT o
(2) SRR, P A S NI RAATEHMEMFET,
EIIRRE THRAERR , H BN REE TLLHE A
Riko HE 1A, ERELIEE TR, S EIEFE M S
BHHESEIF Jub 456, 2DWAET P EEHE AR
PEASHEERI T LN S EASE, B3 HEFKE
&Ko AT RNA REBHRMNMES AR o
(3) AR T 0, BHE A RS I ABEDGHOE R A B 2 ¥
& FRERREAE FEA, BRI S, B TR
TERBEREIGHR . APHTE 2 #0118 3 70, 5 CYC MM E1 5
EIE R EZ LR G, RERZ KR EEA, #ME
T FEEMERE,
(4) BRABBT A0, J 30T Jub 8324000103 SR, B 3 T
CYC #ZELMiE AL, QM@ NHBEH NS ALA,
HEHEEAZ A RESMEMHXERWRE, BEEE N
MFRASFEFTRAEL T, FOERMMIE S TH Jub, D43
¥ CYC, LD A b R i R A, 20 6 4% Jub ji 3
TETEEREN TEA,ESEQOL, MH T L EFKFR
B, ORTELEASZEE AEGRET ,CYC B3I N K
BIFRIATI RS T, OO L ZE S WRLBEER /52 T
EH.LEH.
(5) MIFE BB, LIRS £, WE RN 7 5 A

ERRIEM
8,20 HEEIFR RS TRRBSET, | BORH SR B BL A2 B
B AR B SRR B R R B RS T B K B 4T
SRS T Bk HI-3 725530 P ik B8 BOwe 5 74
S Y BB PR O ST 6 AR B 4, I R R IV
F AR BRYY B A R B EIRI BT, AR PE TR

E37F EEIEMNMA

1.B

ASSLRHA P92 5.3 5 07 1 “ BEA AR T2 1)
A, B B A R TARE 2 T A SR I
Fils AR B e IR TR AR MO T RO , B2 2
(BHTBE S o

(RRAT VYA B A e RE Y fs B IR R A E Y R0,
PRI ELREFREAR , WAL E MY, A 55008
DRABER G ELZHEARER S ARED, TRER &
BT, B IR B S IR A R MR R S A S WA AT 32 5
YA RER, AR KPR, C 50 TR
S @i AR FREMKE, ERKFEAYRE

FARE FOHFRE B N S AL 40 A, AT A o e B Y e A
Y1, AR R BTA ZERAR AL, D 450%

D [RBAT] B AR RZIAIT, Fe sRad B A RNA SRETHE, A

17 s B4 DNA BEAZ IR ARG , A —E BERS B 4 R R ik
FLBfEREYE, B A I E R E R T RRN, T B R S
BIAZ AT IRELL DNA, DUER H B2 H R AZ R4+, C
IR R R PLE M AT AR & 5B AP AR, E M E 5 5,

] RE X AE Y A AL e B XU R, D 4510

S @ A B Bk B0 TR TS A AR A
FELAREY, ALERKFHBAFETELREY L B R
2REIH

C (BT TS ARKRERR LR KIGARKE

GORAIE, B, 5 RS YA LL, 5 1 P Bt g 7T = 2K
ANFFIR N D, G & A TR AR B AR T
SELIR A AT, A TE T 5 1 FH 2 [H e 8 26 07 ok X 0 O 2% B HEAT
I, INBEE A SR T N T I R P N B R A,
AU/ RS RE R G X B A B W S BEHE R L, B IR 5 A%
BBALE R S g, R A RS R R DI BE, 12
FRS AR B RIS 3, C 51 4% B A SR S B HE SR 2 B A
T AN BB P, D 1L

4.0 [REAT)H B B2 R A S Yy 40 B H 3208 A 2 Ak 40

HL, SR BATEST B BEATHRAE, D 4512
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EHSRIE £
5.C [T XARF=YHEERIF3EZ , M L A KR =) 2
BRI, FHFE N TR T FE R 2 B8R, C 4515,

TH6 EWMIRER

1.0 [T ) S R4n B R R A Z R N, 5F HAE 2 1
MMM E MR, B g B TR R
LA B T iR p s H AEEERE R RAT B, 75 B B R 3 5%

&, MY AR SRR E SRR , 75 B B s Rk,

S @R — AR E R R B R TR B RS
Frdk b, RIEEASERAT L

B I s PCR BORTTT H AR AR W Rk B 57k, C
IE s SAMS % N A R B fTati k45 i, RA8 RO R PR K A
A — B BATIERIIRE S, B R B ENKEET
B EHHATERE, D HiR

S QU BARAMRTAAAEMMR, BEERST
ANMEAE M) FR T R

2. ()RPUFRIBERE  B05 DNA REH RITHLLT
(2) BBWEREC YK AR K ARG AR
G)EFRMUGES EEHEE LEBR REW RS RE
i BRAYZS BISH A S PER
(#&4T] (1) dNTP 2 EAZH =HEER, 7T LY PCR $& £t 50k}
FIREE, B P IA Mg™ 1 H IR HTE DNA RAHE, %
PR BLA JA 3 T AL LT, B ok B A3 AR A S 30
THZE LT ZH,

(2) ZIEEBERE K 7T LAAS I DNA 3@ i3 571 DNA %f 1,
FIWTRAFFLEXT BLAY DNA, ZRAG 56 SR F I Al B8] 1) 2 ity
B B HUR— PR A AR S H s B (5 2 R TR i
o B B TR 7K S B SR, P U v 7™ SR Y B PR T
ER SRR, BRI 8 5 E A YA e
5 B AE D), 3 AR B W S A R, W LUK %
o o7 B DRI BB, (0 A B 1 TRk, A TR A5 1o 4 B B9
B R A o

(3) kKB ERHRERMA T S HRE EH pH FE R
MRS ERM, RIER BRI R 3 28 B 15 Yo AR AR BB IE 3 22
Ko REEGHRER ZBEBEST B O AR, R H BER 7R
TR, BOR L TE W IR AT SRR I A G 23 B A A4 T
o MIRAG“ A G PR AR B H BRBRUTIEY) ™ AT 0, SRBE e i
TE— RE YR L (VB R 8 o A AR LR A T A S BOR B
25 (454 o

3. (1) CRISPR/ Cas9 X}/ Al DNA %5 fir B #EAT U H] , B¢
DI%I ¥ DNA BRI RA BRI RN RKEARF
QMI (RBHAE T F)  95%% M 5%CO, KRG
HL R84, Ca™ BRAAC 2185 26 -5 LD 74 790 45
(3) PR E 1 i AR B2, B A T 5 40 M 2 R A S AL A

[114]

(4)BEFR—%
(#8477 ] (1) CRISPR/Cas9 %I A A #) DNA 4 %€ i B #E4T

DI, B HI ) DNA BRI A S R R AR E , Bk

S ERME: MBI M DNA S AT ARALRRL, £
B RERA R R

A AR A R B A R LA R
()MIER R A B MR, HA MR &/ %K
A Mk e RE R W BRAE TR, D LS 3 PR 4R A B0
BRI H TERSME IR E ML 4T 30 LA e 40 A 51
BIFENETEH 95% =M 5%CO, WiREENIERME
B, B , R RIS Ca™ #hik | 2B R F B
I FRIEEAE
(3)HEHEFHEH Kdmdd 37 mRNA ZFF>AEHEH
F P EALE, 7T AR B P R, A A T 540
PR R BN I K o
(4) 55 —AEE R t A6 1 AT 4k 40 IO AT Se AR AT
Y, B EMTH 2 N A RA R . 55— BMALL 2R
BRI LL , 28 — PR AL T O ST L W R AL AR
HYIBT R RE R T R

4. (HZ&IET ZHFEA FCEE  BamH 1
(2) kI E#
(3) 4affa i BE
(4)PCR  f&48
(5) FUBR P R A N B R 3 7

FUIRAEY) SR A%

B 8 E R EBERE/SEoR [ I
Hind I B§ 0L = = [E] MK EA
600 bp, HUZGKEX R HIH K
AN A [EER

HIAKEH6000bp, &
EXKEH600bp, #HiZ
SKEABEANHEEE

——————————————————————

o ommm O RTFRRAY
1. 2. 3% W ikikE

BMERERBEREEEcR I F0Hind Il
B = 2 BB K E 4200 bp, LK
TEX R R R B

(REAT] () EER X BB A HNER ST L1k
T ZHE R S EEES . RIEEEME R P A,



W T X ZEE A EA BamH 1 FREIBERA TS, BB EH
ZERHIEER S, B DU & X B R ARk AR, Bk
B 1 P BamH T R EEHATEEY) o

(2) MR B fE

(3) #EAT S AR 3% I i, % 22 R BR 4R B G B R 2 1
e A\ S 1 Py IR i 1) 2 AR O ORI . AR TR B
SErp B IR, 40 MR B 40 MO AR PRIV Y 7R RLEE | AR O 40
TR BE o

(4) K IERERNEHBEFAMETHMSE, 7TH PCR %
BARBMER X 2 EHFH mRNA, SERMH LT 40
BB — W AR B, U, R 5 AT AU
FFUMEIE SRR, A THE T ARBES T 5.
(5) FIHZHETREEAR, T RHEmW AL S Wt 8 47258 #
FREHAEOER SR PR R RENERNE S T%
BT EETE R, 8 S T E S A EL S
GO, KNSR B0 R R B TN B M R A 0 L
Ja , AT LAES 7 WA FL e A 7= B 5 B Y 254, X AR N FLAR 22
Y R AR L AR Y RS #%

F47 EARIEMFIEMNA

1.0 [ARAT) I TR A B AR s 5 38 1 2 PR R e
EBFI, B TEAR TR, B G R TR S 3 AR
B R LR, AT RS 3 TR LR, A 505 R
PR 0 2 e R P Do 70, 28 1 R TR P
S 5 e DRI, B A TR R TR SE R A
YESA R, RO A T 1R, Sl — R R U,
TR T 2 B 4 B 8 B BB R, C 152, 2 1
TR RS T TE R TS 955, D T 4

A URRAT R R TR E R AR X R R, B4 Tk
- 1Xt DNA 52T B HEATHRAE, 5 1 MO8 4y TR 25, A 1F
s B0 b 4 mRNA, a BT SRR 9 0 2 ks, (L5
FEATIEHE, b i a XERLENK IR A9, B 452
SR 1 TR (K MR 0 SR 9 6 T 8, 8K
FUALH RS R T B0, C 40 B AR TRRE N
B P T B AR, W T b, D 25 2,

(DB E ARG RN N RERE K
IFBCE AN B R IR E 5 (CHEPR ) 5 A T
il
(2) (BB F)HE WA KFFE A, %H Wk
RN AR B, AR BT A R 1 AT T
)RR FANERNEDT  BREES
(4) 4 AR TR 7] OB PRS2 BRI 40 =1, — 41
B THSE BRI S R, TEHSRRARS E,
— 2 B F SR A B K , R = USRS B
IR

BERK BN
[REAT] (1) B B FMRA ER UL R BOE R, & H R
TR A SEL % B B #) B 5 B BB HH R - BT BB Y
B REH MDA BB EE RT3 3R 20 SO AR X R
M EHBRIFF (ZE R ) B B0 B2 B — R8s B
HER. AR R N4 R P R
(2) Bhhl BB 5 R O B, BHIE A B B AR AR X 2
(BRSHFR)EMN ERBITEFRIBNH RS RBAZE
A A, DR R K T TR S A 2R ), B P TR A A

IRHEMR , A BEXB RN BTN L

S— @ XBATHRRBLY, WA RA B
A%

(3) A5 B Ao LR A 0 107 25 R S B AR B 5 K Rk B AR
72, TR BRI S RER SRR PR R R B EE
ST ERBOLHEAE—E, A BRIEHNITE, S AR
YRR RGN R, BT AR N S, R AR,
HALT P AT BB &

(4) ARSEH i A 2SR e B 3 A28 (Rl B0 B R AR AR R
BR) IR R IR O, SCR BB AR

*x SR RBREEEIRSEARIRE
4A [BNEORLENERRIENRRER, A ;5%

BT REUN | F R A = AR 5 b B AEAE IO TR 1A BR, B L5
B R TRE A s A B, RO A R R, 5
HAREFNELR, C E ;B G R TR IR TR I
FEM SR A5 —AREEF TR, D E
EARIRSEEIRNEISER

BEARIE
RE AN
B EA R

AW EA RS

. I E 05 [ H
A— Il )
;Fﬁﬁwggiii HEFERAH
‘Tj’ o 2,
R 0 B SR ZE Ela?@ ; gmi
Rl G s T
W5 s

X f 3 AR R IR 2
0] (SN

HEETHE
HEHNEAH

RERMBENAE AR e R
LR SRHEARTRER e, DB ARIT
HHIEE R M YRR R A 7 b

A BRATE AT EARTOER
AHHEAR HEAMR

B AR 7R JE R TR B Al b S £ Y Y
KR  HoAERTE, WERTEESTKY L
Xof B R AT B
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BHRORE E£WF
E3ERFEN

1.C [RBAT) XK I8 R HEAT MO B9 BB AR X R D K R
B, A B BOE S AR IR R 5 R T B R Rk A, 7
BN A G B ZAEI B 450 B 97 4 2R
EY RSB AT EER N KER, FER IR RRR

BERREZT5 B EREHE—E,C L6 BER

S— @ BmiRESRARMA Y BB K, HEd
BRAfA, FEHEEFEREINERV AT TS BMERME

Wi B4 R 20 5O S ( BSR BO 40 40 I 26 A% AR I R A1 ) mp o
A KEEREEA %Ak R S 7RI A0 P AT B R R K
BRI R R P AT DU 25040 1 o BB A, HomRNA R
AE ML N 75 4 B L B 2 B SR IO AGLI , D 5

B [fB#T)i37 a & mRNA &% DNA i3, FR sk
,b N PCR, AT K3 K& GNA B[, A B4 R R TR
BAET , BIESOH R B A BORE, R J2 1 K AR FURL A9 ZE il 1
AT ATBCER, B 5505 i BT 0, 8 H IR 3 A2
20 LA SR R ARAT B AL, B T T BURLAY) T-DNA W L)
BRI R R TER R A Rk DNA |, F Il
I o Tt GNA FENHEA Ti FORL ) T-DNA 1, C 1E7; 3
AT Y222 58 B, P52 Bk Ao B b SE T A W) 1 3
TERERRSBRAF BT, D T
B[R ) O B A FOR L B b, S hn B A H 2 B i
YRBE, FT LIS H 2 5 R Ak i L2y, 3R H A ZE
MBAREHMBR, A L7 IBORREEHTB AR
HAIf, AR B P IME R R X-gal WA TGS A EH
BB K FF  , 2T AT 0, B3R BamH 1 #1 EcoR 1
BT, BT ROR T BB LacZ 2N, S AF A OB H KT
WERIESRE LR EE £ B 6, 0 BRI R R %
A NPT, B G AT REESNE N E A BT, WYL —
PURAASEA KA AT B2 B BB Rk i 2 i EEsh e, C
15 3 Z AT 2R R AR B 2R A T 5 4 R IA 1) 2 BT
BRMEIURE B HURE , A S MBORAERNER, T UA S

H PR B I P AR , D IR

S @E: SHBEY (b REN KK E R R
) A, RUFEARTRES G CAREREREEGSK, B
g ARG
LC [T ) R R E W, YR SR T > R,
P, BETIVE  BLEEA o S, A L7 455 ERE A, B
BEA o5 PR T4 S, BEREFCH, BWERAR

REFRIR, B LT BRI E & RN, P, B35, H
[116]

BEH o BEAM, BRERREKF LI, C 55 4 0E
BREZ i P, A3 TITR, B B2 R FCH , G R R 5
JERf P, ST SR, B RHE N AT DU %, AT 0L 38 55 B gr
HEAR SR AR B MZEEFRKT,D L6,

D [T ReBATEIEHEL(HELZH) TR

PES (FREENER) A B AW T-DNA AR —%
Fetatkrp, U B 2R AN CERESTE—E, AR
ATRE B D6D N bar HIAEER, B IE4f ; i T-DNA A
[IRGe A b o R F PR G k8, B IR A&

D6D v bar HyHiBk -5, C 150 P T-DNA HATE IS
Yo o, WK TR B A0 B AL SR

D6D K& bar BRI .513—6,13 ey

. (1)Bh 1 DNA gk HiER

(2) R FIRER Mg K

(3)5" Z5 kL. Ersl 5 FURLIE 7] 7% 88 19 B 41 BB Ersl 5
S EBERYESLFRL 300 bp A1 6 400 bp

(4)Ca™ W/BE MPWHLSEFR KX Esl WERTYS
LKA Ersl B F-Y5E  EBIEN R

(%471 (1) EDTA &7k DNA BRI, A8 H §20
i DNA B f7E ¥E, B Ik DNA 8ok fg, @07 5% EY
KT KERETIK, DNA R T 5 5ms , T8 RS 44
BRATYE , LR PN A RS BRSO R, B R SR AR R A AR
e R, DNA 7T LW

(2) 7 PCR #& &, A dNTP( JATP ,dTTP .dCTP.dGTP)
A LA R DNA BB FIRE & i W IR DNA RE
B Mg TR, WIS F AR 4, # i J, DNA 4T
WA BB R E S5 W4 A MIT, 2 BT WM %
FEA

(3) A1 B ERE 5 kg, 7RI PCR 5199 1Y Ersl B,
FEES Y SIS PR HIEE Xho 1 BIRBIFS . 2 Xho | B
IV B BORLRN Ersl JEATHERE , e 4R 7 1) 42 01 e 19 2 1) BORE 32
B 25 ORI (FORL A B ERME) (Ersl 5 F0BLIE [0 3% 3 i T 4R
BL Ersl 5 FURLR MR I AL SR = Fh AL, HRIBH R
SCRNA, T8 Y I 19 34 45 o B 2 R, WA Ersl %% %
Jri0l, %8 Hpa 1 F1 BamH 1 X308 () BORLHEAT SUBE Y , 25 7=
A K BEZ) 24 200+ 100 = 300 (bp) 1 6 000+700-200-100 =
6 400(bp) BB Bt , T 2 2 4 S0 B O T 7% O 25k (R R 36
=4

(4) AT LY, B Ca™ A3, AL T 5 WS MR



DNA PR, BT 2L R IR BRI T AT R4 . FERR
BRE LS HHBRIEREM LB RIEER, B T
LR ERRERGUEEEFATE T-DNA |, Tk E 82
VIR G B0k DNA I, R A BBE S B R I 2 b

BRI AN, AT A R R R RS e

S—> @%r: RA T-DNA Lo £ R A a8 A 5 M4 mAn
€45 DNA L

WiEbke KX Ersl ERFY 5 ERRN Ersl # R
mRNA G T AMICX , i B0 I 72 52 B, 75 B MO A bR £ 0 32

Pt &L,

S @BHN: KX EE 4R RNA fE% mRNA AT
TR, 5% mRNA FiE8%

(D) AT & IET
()4 HZHE  BHES
(3) X PR FR I B U] DNA JE B R B b 1R o, T i 4
LA B PR B4 | B B e i
(4)fE AAE
()W
(REAT] (1) F R TR B0 BORAD R R IR A, 2R A
RBBHEHR T HRZER FRio2EE R A MA
T4, I A TAGEE pBR322 FURLER 1 2 4 a2 R il g 47) 3 2
R CEER BRI A, BB R T A LT
(2) KGO0 HA 2 hedE , a4 Ve R 2 k3 Yy, 7T R 4
HISEIVE R . 2RI, B 3RS AR J7
A —FE K B IR AP 40 e 07 T R A
(3)EcoR 1 71 Pst I 3X P70 B4 1 SR A1 H B2 N IR A [/
PR S, T 38k 6 EORL AN H R R I 5 SRR R 1
e, RUCAEM gL Rk B AT, 5 S (] EcoR T AR L, %8
# EcoR 1 A Pst 1 {50151 FORLAN B BZE P B4 FR 4 B T 92 75

H A3k N AN AR IE I R R

S @B REERE AR AR B 4 FA
AR

(4) Al 1 AT, i Pst | EUIRER T AR B ERD
PEIER (Amp") , FABL BN ZAHBREAFERR
Ptk HAHBERIE. THEFEFATEANTER, &
HAFBIZ R MM TE P S or 2 B BRAEAT R
FERMEANEER, SEARNKZ KA REZ TR
#EARRET

(5) #E47 PCR ¥ B4R, DNA FHER T WA 5" 51w 3" S i
B, R, B 2 204, AL PCR BARZRER HSA S, BTk
B . RIEATIY .

BERK BN
BRI

8. (1)Wkex MREHRENERE B 4+ 4R

(2)@® 5% 30
(3)BamH I f1Sal | GGATCCGCTGCATGTTTA
(4) (& Ca™ WbFRIY) KIpHFF o S A FORLIR A 3 9% — B
5 KRBT EERESI T &N FERM X—gal R
F RS, THTE AR R R TR
(REAT] (1) SEEREUB & B 400 A9 &L RNA B — 07 ¥
SrEsolifk B B B mRNA, 28 3 4% 5% i 2 18 3
cDNA, R GRS WHFAH PCRY MBS HRER ., HF
JB &% B 40 /ISR HL RNA BRI MR B R AR A RS B 4ifE
A heRE,
(2)DNA K% mh, T840 i) J5 o) & A 5”3 21 37355, R itk
PCR i KIS A E RO ; BT FE 1 W, 7Er &
41 DNA 4> TI 5 E il BamH 1 1 Sal 1 B§¥) B LA, B4
JBR S AL o BE N HADEE, W B R Bk AR S, R ke
BHIOK 5'SAH BamH 1RBFFIMBE 31Fo 1B
REFST 4 MESFK PCRILIHFES W B 2" -2=
30(4) .

~— @¥: DNA HF#47 PCR 42 7| 4 o 3k 3 Ao 96 5%
KA K. 1AM DNA 2 n $463F, TH2" AFADNA, 3
;::i%&, EPR2EFRUFETSI N, BRI DEEN
(3) ERS AN L3R 237 L 0, Ay 8 R J 05 3k PR E A 1 AL IR
2 AT, BERNEH B SR BamH I # Sal 1 . BH
JRBREN o HEMBEETF N 5’ -TTTAAAGGG-+--3', 3R )5
T HIREEFFI N 5'-GCTGCATG-3", N e & KA 51
I REE T LR A9 & BamH T (IR 5] 385 30 F 5
B B B 3" ER o P B9 EANTF B, R 18 ANAEE 751
5'~GGATCCGCTGCATGTTTA-3',
(4) KRB R IR AR R IFFE B i T

BRGHE AR,

S @ii: OXARLAMBEERENARFAEE &
M QgiEsEh A v EEMAMEY L F M
X-gal

EIERERL

1.0 [R@#T]BTEW I SDS AT {13 A B ek, 5 DNA 438

EDTA J& DNA [ 31 1 50, 7 B 11 40 M B e J5 DNA i (9% fi
DNA, i SE 5 b A SR S VB S 4 78188 7K, DNA SRBUIK AR
LBEAIR, A TR, DNA RETIEHE , (HIFC L8 Vs T,
FIFX—JF A B 25 4 85 DNA, B [E7, DNA 7EAR [ ¥R B

NaCl ¥ s ff FE R [R), 12 JRUBE AT i &difk DNA K4, C
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BHBRIE  EF
IFHfi, FE—SEIREE T, DNA 38— Rk 2 2RI, FHit =
IR TAEA e DNA B, IR AT A P R
HEEFRR,D ik

2.BD
BEEE
Hind Il HindIl Hind]]l
5'AAGCTT AAGCTT CCTTR'
ARE 37 "'2°°| bp--ppcGAA 400 ‘I’P """ TTC(ﬂAN]S’
FrEx1 RER2
Hind HindIl

5 A‘QGCTT AAGCTG Ns'
a2 3’[TTCG A"zOObP"'TTCGAIc """ 400 bp**"pccAlA 5

FE&
B EER PR 2 e, T A Hind T REEDI A E, D
E#

Alu 1 Alu 1 Alu 1
S'[AA ¢‘CTT AA(&CTG AA('*‘CTTS'
a% 30 Té;I;CAAHZOOlbp."TTC"GAC ...... 400bp ...... TTC"GAAS"
R B hE2

PRl PR A A B RGT @ BEH R, 72 A I B/ — B,

C #iRo

[REAT ] AT E T 40, R A RASABURHFE a B T—A #
C—C Bt i, A 45107 ; FIPR M B Hind M EGY] A R )5
LT IR, TIRR &I Alu T B8] A R )S5 , B R E T

A, B IEH
S @A IR L IR P b dh B A I DNA
AF, FAMREFER,; WRFIERE TR AT M s R A I
DNA £-F, M RF R
3.C
e R A K FF B, 7T B4 H B0 3 AR O
OFACAT AL AR ; QAT LA A
FA TR A KRR ; @ B HRE R RIIHE AR K 5
ARG, B =R AF B SRR R Al X—gal (7
Bikise , QOWIF ARG 1% IR B L HPEAL , MohEAr
%, ORERETS , O F B PR AR R 5o, W% 2 1
6, T FHRAMAFE TR R L EBR T B3R
P, SECHVE R 16, B B LR N

{ B8AR ) S8 R R AT R 5 AL RCR I B A T iR R ks (R
Ca™ ) AL FHANNE , {6 FoAL T — b 88 B e 7 FEI 35 55 Hh DNA 4 F
A ERRAS , AT N A - B Fn ik VR 3R, A 11
BB BT, B PR U RIRE R, H WEE R
S A BB 5 A K B A T I R A AR
DI BORL K AR KRG TE AR B3 AT, o
FIBTERA 2 B EEN R, B IE5; B0k K Py B4
PRICER , TR PR AEELN Y& HMEENE
[118]

PR, BER AR B, T #E— 2B, C 55 1% 5 R ik 5
R AR B WE , SRR BA A B B0 B i Bk
K AT REGFFE, R R e 2BV R BRE R E A S
WU RA T RIBFTE,D E7,

(D) BUABHR S

(2)5'3 AGATCT BamH 15 EcoR I

(3)Jffk DNA 2 T4k

(#BA7] (1) PCR ¥ 3% H M EE E i, TE ZHUR DNA 514, (4
i) ARV IR & Mg™ Y22 ph BRI 75 B A9 DNA RA
PCR R — W] A4y R A2 B P SEff, DNA RS B 76 5T
BRI ELER , B DNA RA Bl A TR 251 WK
3 AT FEER AT

(2) ¥ S B IEHHE AR, PCR §38 S ZL R 75 2 1E5]
YIiy 5" v AR L i BR BRI R . S ARIE B R Y
IEFGHEA, BLE F U0 ; B4k &% BamH [ (EcoR 1 Al
Xba | HIBGYINL A, S ZEH L&A Xba 1 \Nde 1 \BamH 1 K
PRI, ARIIE S #& R G5 I SE R, R BBTE S 5 P i
MNXba 1 \Nde 1 .BamH 1 iR 51551 ; 5347 RAEHIE , Bel IT
I B AR A BamH 1 4)E17 A BRI, 55
S LR prytee 07 1) AR b SRR S 1) R, BEAE S B
¥R I Bgl T AR AN P H], B 5~ AGATCT - 3", T W B fin
EcoR T WIiRBIFF o FEIH , D38 A4k 1oz 35 I 11 795 e L o g g
BamH 1 fl EcoR 1

(3) FH#EHT S R LT RERE SR EN A HAN,
AT ER REHE L R R R Bk v 9 T-DNA # R 2 A i 4 4 40 i
Mgtk DNA |, T84k, T-DNA & B hitk LA 2,4
T-DNA 0% BB R I 4 A J ik DNA B, W40
BAGHEEEE 2 X R B, Bk, Pk FEE 2 o7
BB GELN . ZRGHAREH SRR R, 4
SRR A RS PUIERE ) WA NI DAL AR

A(D@EBRAERE BAENERKERENEFRZMEMN

R

Q) RETH @ HRER-UMR-D—RETREREEAH

(3) e B AR U AR BOER T R 5 DR e P A TR R B 4 1 5 7
ERERERA S E SRR SRR RE T
R PR R

CREAT] (1) W] R A R R A 1 AR ok o B BB LAl T A R G
PRI, I B BT AR EE T 5 9R0 B RIRTE N AE
TR B B8 BB TR AR AF AR o

(2)PCR HYSEERAASMY DNA R, B A PCR ] LASC UL
R Berd bk 38 o ol B 1 AT, SR S A2 [R) YR B AL AT, 72 5
Y1 1.2 AR R T3 i A B 3 000 bp, BUH Q@&



RAEFRIEEH, & R-UM R-D #RERBELA, N2
R HE Y 2 000 bp #7751, AT 6538 1) 1 Be ok /s 2]
1000 bp, AN ZEFIRELAS W R EH MK, R
PR R, R HEF R R o Al & A 2 ol =X 0 R R X B
B, BITE@RIR/NZSR 7 000 bp , AT AAEDN7E Rl R E 413
B, HRET R-U S R-D — AL FRREH , SBEA B
BHEA
(3) BHEBUE AR B 5 RRR BOR B 5w S gk
BT MBI RN BOR T M AR K, W SE B i B AR 8RR AR I
RPN REF S P ISR 7, B R BRI E I, AR &
JOL R R 0P B A A KB B , R T DRI R R R
SR R T & BB OUORRIESE I E . FrPASE
WA 4R RPIAL, A KSR E R BB AR AR
RECRBR G RIS RIOBFW D ; 4L 5 R M R ZE
PR P9 AR IR T S R R B0 B R A B R TR A IR B9 gk 3
B R RRREE T AT, BB A )it R4
ST P R 7 & BB AP R B R o
. (1) B 7 51 B0 2 (3 GenBank I DNA 51 $ 2 %)

Xhol Xbal DNA H3ER§

(2)5ME DNA(BUOMNEER ER N) 1 EEFNRK/NAHE
S FORLR/INFITORE pYL K/ ZEE, 4928 2. 3 kb, X ML
1 TR AR (BSR4 1 HBIK AR R/ AL pYL R/
HETEHRTRRAD)

(3)6GCC

(4) BFMARER

SIHTREIE 1.

(1) SRARAE H BN N 5 )50kE pYL TERAEZERE , LI RFEH N B8
iR, HWELER N ARSI FME LT, B a b
o R EE , RNA RE B AIMS S E3FZ2E, 2N
HEAREE a HEMY 3'3a) 5" %ife 3%, BTLL a HERQ) 3T LR
JBEIFAN, AT Y 2 1 555 A Spe T BRI BEIR B 7
Bl ;a GEI 5 mT BB LT AN, MR EETIW 1S
W5 A Xho T BRHIEGFHGIFF

(2) FAEERE N _EF Spe 1 MR BEHRHFS, F Spe 1 BRI
FEYIEIEE N N SBAER N, AR EES Y 2 1
55l A5 Spe T FR i B O &1 7 £ AH A &6 o K i
(5'-CTAG-3") PR HIEER A F 51, BIZES 19 2 19 5551 A

Xba 1 FREIEHRANTS . G5 RANE
5/

3" ok
o 3'<—— 5'+Xba | iRBUFEF]
Xho 1 iRBIFF+s" ——> 3 5l#2
>

5' bk

BERK BN
(RRAT) (1) AT AAEEER 5108 B rh 20 AR R N IR i 17 510
BIRRET W hBESSIM A, ARIEEE N 5508 pYL
EHER, TAETI Y 1 M5|1Y 2 8 5 %50 B 5 A Xho 1 Fil
Xba 1 BRHIEEIRGFS], PCR P HEE N, 25 R EU)E,
HIF DNA ZEH%E 8 DNA B, M B 4 ROk
(2) 7655 5 40/ PCR SBLA, (8 TR B KAV SE 30 4 O AR
DNA, H 2 #%: PCR KB+ 2B A SME DNA [R5 5, R
BLpYL R/ 7.2 kb, EHBURL R/ 9.5 kb, BRI EE
HHBFORLRT o , BOREL pYL Xt R84 R/ AR A AR, F ] N R/
HHWZEE, A58 2.3 kb(2~2.3 kb) 4551 2 Ik G R
A, SEHAE 1 ALK AR /NG O 2 300 bp, BEEASCERA 1
I BORL R I A T 2 No
(3)a RHHALH 240 (IR AR G 157 51 B 80 N AR 95 7
FUE5 14 (GCA RFEEFFS, SHEARNEBTFIIMER) ,
b.c.d HA—&RIFRE 243 MR NBARMILTF I B NN
BRMFFNE 519, HEX NS a BRI BEARAR T , 45
SO, BROMAEE 243 MK N BRRABRZESF 5 TIC HH N
BRPE, SRAR K E T T 5 R , H 5 5 905 )3 51 BL %
5 a M, % TGG/CTG/TTIT:----- LB & o, Hid GCC
NER 243 (LEAE TS BN BRI RS 118 T DU GCCo
(4) FE BT ESFE B P R BSNRE M BB A B V
HIATHGE , BB WIS BRI R, RAUE - &
PR , BT LA I e DN e B 0 A T 7 ) A M e ) 5 L 2
7 HOA, 7T A A R B A B RO R B R I B
BRI 7 5

- (1) FRAL B SR A B35 PP I B B A R LI AR BE 1 BT AR W)

HATREER  WkE

(2)BamH 1  Sma 1 Fl EcoR V %I J5 =2 A %, Spe 1 F1
Xba T PIEIG A FHR S AE ], BIFB LB 2 33 cg )X
Il , 0 Y 5 Tk R A B

(3) 4 Mukb T —Fh BE I WA L #R 3% rf DNA 437 19 A2 BOIR
A WHRE RAKR

(REAR] (1) M PR & KRB, BN SR R0 M RAA R
U, MR AT R B 4R T MG AR K, BRI O , X A A b T
FERER R R R BB T A, M B0 E TR 5191 78
SRR, H R BN S AL — N L B 2 E —
i, B AR SR e P B R R SE R R

(2) PCR =4 55 L 22 OB L) 7 22 (¥ A 3 7T i) DNA. 3% B2 B
B8z, o E. coli DNA ¥ 32 B53% 8 B A PR 3 19 DNA J B
MRCRILIR T T4 DNA 8l . N IRIEE BRI, cg R
RRLEE Y 5 v LA T B2 Ok Hh R 4 1k P — i , AR R
R B B A e S AN B L) AL T, e % SRABARBE 1Y) 5" o Bt
4% BamH | WEGUINLN . AP RISEEM T &AL

XUEGIH A FF 1 T4 DNA HEEEHES, B TE R 75
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BHGRE Ew
TR FERRH BB TS, 6 & A M EE R R B AR
FIRERA A AT HIE
(3) Ca® AbFHTT AFR 165 240 0 68388 38 1, 60 40 5 4 T — P BB TR
W B 385 DNA 43F AR A, FAME DNA 7

Ao BERIE CG BUBEPRTT MM RHLIE, 76 FAR LR B B 1,
HH B PR R GV, B A S B B bR T 7 5 DU 3R R
MFEFREE IS, TR AR T R DT MR (R 7T BE B, A B4R
NI IC o

BaE ENEANEENSRERNE

1B [BBAT] i FSA T H0SMRREE , 35 R M 0 A 7 35
%5 ) RICHE B 9 7 BRI , 25 S S PR AR R B
o ATRERGAE A T, A 501, FE s ASMEE RS R
— BRI, R R, EE SRR 2 A R
TELE BRI BS 5 ELAE i A SN BB IR I 95 S 3R H5 £10 3
fE7, MITTBERAETE 22 S AR, B 4512, BEAEPIfRY 53 %
S5 0 B T B EAT A A, DA T 2 2 B DS o A
B BTG, C (T 2 2 B HOR R K I AR
Rk, St B BRI HEAT B, U T B S BB h IR A1
EARAGRGR B, D
2.C [ ARAR ) ARSE IR TT 0, o 5 DR 5 DR T 65 B 8
RO X R 15 ZRE MR UM , A B TF 5 5 B
IEFEPE S, 904 SR B — 52 R , J 3 P A 4T
FRAED e, TS 288 L P A M 5, C 5 s B S P A
Wi B P T B AR B R o, S S, 7 IR R TS e,
D .
BEEEYRSEEENS ]

(1) BTFHIEF YT SN S ETAH = A I &
Bl AR AT A, BIREHE [H A 6 A M A e 1
S0 (S80I A5 U 7 R R A ) (B PR A
SOl £ VB e FCA A W RO RO (R AR S 2 REPE R ) (6 3
[ A A A R B RO T (AR 75 RO HE OB )
(2) BERERAE T — T R A b ey, RAT BB 15
A

OFF AR RS L EEAR , W RBR T AR 8 WAL
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