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T P 32 I, T AT A R T O

7% (colony) (& 1-6).

A 1-6 BARAKREFFENEIEN (Z£) MRA R
T TR B AR R ()

W2V BUEYIRSTREAR RN 9

DN ANFHER XA T Ut A



(gj R A
At AR FRETERAIR?
HXER

R FME A KR T
W, SFRE. BEFPAIAE

—y
( aj R R R
L

s & N B S
B 7% A 3 A R A AT S
o, AT LER?

HBXER

4 H B R A AR A AR
AR 4 PR £ TR A oY 3 o A
Weg k., B, B E DR
BEAETEMHBEERN, FHE
A, EM A el kAT
K, Hiko

10 #H1% kBT

(11
(RY;
L |/

—_—

11 \ AV
N R 22 S

» .
/\. /f’\%?ﬁ *ﬂ:ffzz {’!-

BRI FR B EC T AR, (BB EAK . ki
(HRtmocE M ). AE (FREEZOTEMYE ) Fl
WEERYF ., FHLERN]—EXE B E WA
REFRHERE SRR (K 1-1 ),

¥V &1-1 1000 mL 4 AE H A MRS FF LAY S 7 H AL

Ao & E RENEEE R
4w S5g W, AR, #REMELRF
=l 10 g Rk, ABEMELRS
NaCl 5g L

H,0 2% 1000 mL K

et R LR EECE R Y B ay LAl L, BT
TR MEYAERX pH, FFIRE YLLK O, T K. Bl
mn, FESEFRFLRRATERS, TEERRIEPRmMgELEE; &
BiFR sy, — M S 5 R A 2R TEB SRR
— e EER R AR A 2 P S IR, ERE IR EBUED
i, W R A TC AR A

LEEAR

DAL YIS TR I R B IR 2T g . TR
AN IS Qnfe]sbk e s R 0TS A e, 2 FRTHEEFIKA

iHE ( disinfection ) EFEERARARMOMIE, LF
NEMEFAERIEYERAIAB—BrRAED, RE
( sterilization ) M| 2351F AR AIBN F AR E R IMR
BRMEY, SFEFRANMF, HEEMKE T EEAH
AT T : X PRAERYZS 18] AR A AN TR 73 I AN
HEE; CREH TR SRR AR L, 20 FEL A 85 0 2L 55 ik
TTRH. WHHESEFEAZEREE, BRIATES; KH
TEARHRKE ., THKE PR RS

WFHBRE KA TAER, BBk C 4 KRR
MOBHH 5 S B 8 el A% fim . 1 kSR S LA S TP iR
W75 9, % FRAVITZIRAER N AR TAES FIFElmN
KT AR 647 .
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ERHESHIXERZE

HE HEABTPLFRAIEREHEE,
100 CE S ~ 6 min, 7T VAR LML MY
Bhmife—H ¥, T — R K58
B RAR, deddn, W TR BRKGY Ak, BP
f£63 ~ 65 °C il %30 min &K 72 ~ 76 C4L 32

AREBE AN, £EH A 100 kPa, REH
121 C# &M T, 44515 ~30min R K H 4.

FRRE R E BN 5 H] 55 e
FHRREA, £160 ~170 CHHRTE P4
F1~2hTTAKXBRAGE . wFHiEGF

155 3 80~85 CA®I10~15s, TULFER TERFTFROYL, wkFEm (4R
Fimp iyt Rk SR M A, FEERRLH B OBEAmME ) 2K ARE, TR AXA

WF e S IR A, I, AR
FHMBATIH A, W RBHBERARTF . AR
AH KR

BT A bk, &% BEISKEATH
&, Pldw, BHET, BRABIRBS IS L

FiERA .

KGR RE B e iait T, deik
s, AR, B A e ERL, A
A BT K09 MR BB, T VAR
BMEMRE (LTA), suib, i

AR, T AR R IN KBS 30 min, AR 2, KE T, MaFEHET L,
MR ERE AT MES ., EBAHT, & AL 7T VAIA I K X B R K .
TR B R B B L IE R T

a6 3 R A
R4 (LAE) A

i HEZE T K 1A

YIRS

W Ak, T VA e 3R
HHER, c/// [///

BAKE &t E s R //
—AA A K, Rl S Amomsr W
AR & B AARBAT |
RAWH %, LPHE TN T f*jm
AR W ROR AT 1 5 :

PRI K TE (1. 2. 3FREFIF)

TEWMAEY b, KRR TR RN, B8 &M PP

I R RE M RUAE Y I REARR N 1597 . B — A
FH TSR B IR PR N A5 389, AR ai B 3R Yy ad
e AL TR .

AR AR AR B R A . K R 1
M TR A AR R R a5 37 o 0], i g 58
PrRigfior s ) E AR IR BOR

2 MR AR B

H, REHFENAE 7 M0
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BEERMAIEST

I R A A 3 R ) TR 7R
16T A AT LA SR AL R AT LR . AT —%E
JESLHI T AIMEA, X RS . RH]
SR £ i ARG B A AR RE R B R
Yo A AR IRk |, Z AR R 3I
PR VE — B B ) FEBTE U Al
Y. R, AT E S E B B AR A
EIATIRERE R RO ZEET R

HRYZEXK

L. “F o WO 15 77 BB T 1 55 97 501 (3
FH

2. AT o R

3. il ok Ze AR R Al

T B TR TR 7%

HEIAR

BERFRRI IR . SR Al (U8
W)L BUIR, @K, KF NI 2

Bt HETEM . FR2E. 4 4t ( Bidi4t ).
Befffi . BRI, FERhER ., WRTAT . B TAE

v e ZETOK I . T IR TR AR A R R
ﬁﬁ%a

FiESR

1. &Rk

BedlE Ak PRI B 4 5 200 g,
P N, sk 1000 mL, s ih 2 5h4%
SR, RAYALE. mIERTPIA 20 g
ABE (el FHREREICHE ). 15 ~ 20 gHlllg,
FHZEIR/KEZE % 1 000 mL,

RE O EC G 8 R R R B
e, ki gE, b4 gk, I R
R, MASEZRRKESRT, EEN
9100 kPa, &R 121 CHIKMET, K
15~ 30 min, 5~ 8 £ 1 7% M AL W —F,
RILZ4 R aE, MATIRKERAN, &
160 ~ 170 “C K% 2 h.,

BRI AIR A 2 50 CEARYT,

TEWDRTET KA B T3 . (31 Y B A4
VEALTRUNE .

'.f
O HH#HEFRRONRE. ® B 0inEEd
K
B1E KRBT
(RS N2 5 H

N #Es
- 8 [S——
o= )
© RiBisMRiEHEFIMITH O FFEFELHNERE
—FHEATHRONER, & &, BEFIEEk
EaE (10 ~ 20 mL ) EIA .

ByFm, wEPEEME.

}

RATERURE5 i)
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O EEFRIR R A EHOEE,

2. HERANSY B R TR

10 ok 4% Al A T [ A 1% 38 i 26 1 3% 28 R
ZRIBRAE, 5 RN TR B AL B 2 B 8
FRIER R, 2BORRL G EFE, LA
TR AR VR . AR 2 iy ELARERATE UL 1 Y
A .

3. WiFRRERR

SRR G, o TR TR 7
W, KRR S 0 ARORT— A AR LA YT p 3]
B, A28 CHEA (B3 U X BE £ 1 Fh
REAF MR A 25 ) Bt R R4 h o 5

24 ~48 h,

ERSMSTEM

L. FEARFEFP AT IR IR AU A W%
AR WARA, Wl A

2. TEHEFMBERFIA R b, RS
WEEH] [ R ? X EREIG, BIR
PR/ —2? WRAFRNER] T AFJEZS
TR . VRRE BT Hi nT REJE b WIRLL Jt IR 5 [k
(17

3. fRAZAE SR SEE AT RAY? T H
(1A G e ’ady N T A

| &5 Eiesrh, CFAERR. WK, BASREN—EERF, UBHLRMEDBR.
" EREMEFREESAN—EEHTRELE, LRSRIE.

HEEMI NS BRI,
RA EARE.

O BABENBI KA, H#E O EXEHHDEREFMITHA—FEIK,
EARZE, RERFERSERALEYN =5

VP17, m LM,

(AN N2 2],

if, ML RBEBEERIES

O EXEFALHWEME, B O BREOBEIAE, O EXEHE BEFIRER
_ﬁ:‘%ﬁo

g T%\
\mh#;;

0 HREMR, FERLHE, AE—X
W RimFTIRIESE X% ER
M EHE, 8=, M. ZXYZL,
ARABERE—RNUESE—RX
B £ AR

$527 BRI IREOR BN A

K25 B A
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iR aEEE

A — B E], KR CRERT RUGESS .
KR CBERT HIER KRB . R
DIBUIR B K R T 2w, FEIARE
K, #E, BT —ZMA .

ANV, TZAR “BER" ATRASRRE . Ik
B, fedtiffemigm e )y, igirFhix—ie
FOE A GBI R Vel a] LIS Bh R 704 -

“WERT At Aar AR CRERT WE
AT A7 KR “FERT bl fE S A MRt
W7 ERET A ANTICE AT ah PR
UHE SR AE v B FIr s A7 KR “F
P S R S0 2 SE R AN N LR

QAR EEINAT ) SR U BUKR B
R A EREAIEA, NIZEFFRBGIESE?

#3I5NH

—. B

l. sy R Ll B R L, X
T AT Y . TR B AH DGR 2 7 I

(1) WFREErh iy S IR B BBy, X
RS R ()

(2) HEMXENREREfAEER. ()

(3) WA Y EA A
WY . ()

2. HE AN PRSIk A R X
BE Ty A0 o] Lk S i i A 2

—. e A

L. BER22H S A TFHRRAENA T s
BRI iRt —F . A5 IR R % T vk
T, RS ERIENA “RTRE" P&
IR LRt — T X A RS 5 LA
37 ClEiRE AP R 24 h G, KA “UETF
JG7 PRZMEEFENL R Wb AR )
[

(1) XSS5 o 7 BT K PR AL B R4
HAY

(2) “FaRERFE L RRE—T" MY
BRCGER7Ne o il S 2
(3) NI RKF, T RRANREH T

14 15 kBT

(L AAN 2 5T f

——a

TR EAE TS EVERT, FRAOTT SR 2 0
okt T TS Y

2. KEA LR/ INA NS DA 2 B L R o3
240 A P M A R TR R T 3 1 AT Ak ]
P AT TR AL HEIE T, RIS AR R 5
7%, FRARFE 454 210 r/min, 230 r/min Fil
250 r/min, 3% 3% 0T (8] 55 BERE G R0 E R B A G
RUNFEFR . G5HT RIE T 51 A) 8

—a— 250 r/min

<R | — — 230 r/min
E 25 —es— 210 1r/min
gzo
x
o 15
%m
He
& 0.5
1
Hﬂ' L
B 0 2 4 6 8 10
1 3R 418) /h

(1) IR AN, ERERRRIA
AN 67

(2) MEFEHEIR AT DA A A 4h i
HIFEH R4

(3) MtFasizcs8 hig, Hb 244
v R T ) A R 4 B AS IR B B g 7
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MEYIEMRIEIE S Tk

EHARE, %é%%ﬁ%ﬂﬂﬂﬂﬁ
MU R % HEXTN, BNEXLRE
%%ﬁﬁ%ﬁi%%ﬁ%ﬁ$ﬂaﬁﬁ*ﬁ
EHMENAEN1%, BEER, £k
ANHMAENTIEE, HARHFWARTERE
Ao

ik, A1 F T84 RIHAAT I,
FRFEEHFS, TEAARHT Ll #
4 4 T A oy 8 R
EAUAS
OEN-E &

& &, KA 1

Bt BER  \RRE
%, HFUREK. % ;}i*”' e
i AR A B &

S

A

KICICLY

11 VR ¥ .
.. &l\. K-\ I k‘i [ @u@ﬁt‘?ﬁ‘ \ :_-'I'

Eeit
e 2
. by
|
.

K

%

E
DOE

AFERZXES RO LR BN,
—EEBNBMENEHFEE LR
BEBEE Rt E, BMNEEFE
FENFETLR, WRNHBEMRA, &
REEFRARR . B ERA kL,
A A ROEC AR A B e A R R T DL RO T BN
ERAMEEEFTHRAETTAERAY
MA. B HWBXABAFEAH— W
B, M REMIALAHLEFEK

#, EEZMAEY
%WTTfE %% T A by R E
§:%g gi?* iy oY e e
;??f % 4 B — 37
T”, EAER, dE

Bt 5T B R £ T

LR B A, FH AL AL B E,
MTTERT AR - Et TR, £EEF
R IEATIR G, TN RTUENE
REDBEMEMK, TUREEP” & 0NHE K%,
AT DL 3 I A A R B Y T R
DEEERAEMAE =R ETEM NG,
HREAREGELHUZFELAENE RS R E
T, RELECN2HEME S AEFREN
WAL 3% AR, — BT B JE R U 3 SR 4 o
W=, BkEE - ERSETE R
EEXANTRF, RXBOZRE IHEENE
Flupell e, HAERAREEFTETR
AEWEIRIE, M D IAT A ISR
B F) R % A A T 0K KM 2 T Ak A & A
£ R%E, B, BEAFRBT —HHA
AR MNE, CNRE—FENB R BEHE,
KA — M /NF100 mL, f L ApH, ¥ #

IRt E®E
B 19 98 A1 LA

RTHAEMEHANRRERL, H&
B ALAEMAE NG ot ik F | K%
TRBREER. RERFRERIHWET —
FImBEMAEN AN T EER, FREFT
— A L E R Y.
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© BFERE

o EAEE F A5 I AE MY
W R IR ARk 1R I R SR Y

o {3 L i A S AL VB 7
H B B35 I AR A7

o N EMAMBENEHFEA
7 £k

© == e

JRZ [CO (NH, )] % % H

= REVIRNEFEFITE

HARF A BERZE, MRESR, RN E
s ZRRFEMAEYIFA R S, TUH S E & i A YA
RE W E AP A ZOCAFRERS, 08— o) 2k ik
s RER AR AR MESE B . 1B AT WE?

IEEFIEFE

19734, Bl 2 3 (B B A [ 54 el ) AR v i 32 H
IKAENINE ( Thermus aquaticus ) , 1T X P X
i S R A DNAR S8 . X AP EE HATE gz H TSk
P ISDNA R Bt R G EsEX W (PCR) o M AKAN
TR TR BB M\ PRIR v g 0 228 R W 7 33K 2 PR DR K A W IR T
1E70~80 CHYmERSMF FAAF, M4 K2 EWAEL
S AR . SCRE P A YR TR, ] LU [R]
FERYIREE, BOACHEEEAFIT H WA KRN (4SS
7. W BERIpHAE ) |, [A]EH ) SBE L AR RE P A K
EHEYEDR, BRATHEMENMEDEK, B
S PHIEEMMERMEVERKNIERE, MAREESFE

( selective medium ) .

EFIEFRE BN
fpte  BEEEANE SR NH,, NH, P41k 4 NOy

AR R, R A e rh —Fh § NH, " 25 Bl A W e, 17 3 6 41 1 22 T L i
MR, PREMA LS, 28T ; IR E, SR ENTRE S IR, TR A

16 1% KRBT

W | -"rlin ./r\ ‘{ ‘l""r
\/ AL N\ = ‘_J
A |f \ ] ’;\u- ,: "

—_—

L PR 2 Mg 7= NH,, NH, o] {E M40 4 K
Y AL

itig

. 4o RibfRBed] — 3K, ¥ L3
WRRPRSMBAZNMA S B LK, EHh
K 64 B 7 Z Ao TR 7

2. AL AR R ARk R

REATER | ERRRE?
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NMEVRNEFEIET

WARAERGE 1 g A Z0Re i IRA AN, U
IR AL RS, BT ER R TS G R A L) SRt
I E A RO )5 T R AR R R
AR BIRE MK R AN RSB FRY), IS AR T
FEoTHRRE, ARJE PR RO A B A R R R |, e
HoE R BRI, HAERAEANET 1-7 Fs

1 mL I mL 1 mL 1ml 1mL 1mL
P B e s S O — :
o &) f O FR T, Bt
000000 =
I'J ?LL'!IJ fll g '.

a ® ¥ 10 g THAIAZEH 90 mL
x 107 1x10° 1x10° 1 % 10° | % 10° 1% 10° / THRKBBRTED, MR
g, B 1 mL _EERMAE

= # 9 ml ERKBRES,

| \_{J ._ ORFLEERE

9 mL FEEK

—_— | ewmstmaEan

Q) TR AR,

O RFEHRERRIIMEHAERFER © RTINS L%, FHERRR.
o R T ENIFFRM, ERHI5T, R EE, B#tTRN.

A E1-7 TR AR AR B

W2 BUEYRIRSREOR R 17

D N, REFAT i H
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AAS xR R

FFIRM I e WA, BB E, A
30 ~ 37 CHERIEFM PR 1 ~2d. FEIEMAA SIETE
FEE B VR YA gt m] LAER B 0 B 7% ([ 1-8 ).

MEMRNEENE
Fa B IR AT FAGE PR vl L T B RUEM I, s RE
FTFEM TP IE R BACH o SRR MR R R ST, B
e et SR A R — TS, SRV TRE SRR 1 — A
Sy R TR Wo B GET i F AR L, UREHEN AR & T R
A2/ N TIRUESS R, — AP myE 208 30 ~ 300
PG TR
FE i R R N LR M B RO R YR ACE o 7RSS PR
RVErh, 38 H 0k — W RS I AR i AT R A, DR
WE AR5 R 7 0 30 ~ 300, ifi Ty Fale. 7[R —Fi B
FET, NERDX 3P T R A, SR AR F{E.
(EASE AR, FoTT PR T8 B0E 1 LT T Y SE Bl H
HEEE B, XS R A A B 2 A — T, A A
s g FOPUR— AR B, SR B R A
s R, fapstay IS EECRER . B RS EIESL, R AT
e EHHHARE, % Tt HEH A, e R PR EDUR I e k2 P A
ABFEANE., BEERTEY M . 1% 7 A 4R e A 40 B 3T B0k 1 40 B 3T E0bR
TR RAETHRTNEESF 16 M T, T, SRR T — E AR AR P
RRNB RSO AR, Geit i A ERCRTAE R 2.

@ w5 =
TIERSBRERENAENS ESITE
#2 (633 é P sp
AR A AR IR R AN, AT

KH,PO, l4g
SRBTEAT? AR S TE A 2 DR Y

Na,HPO, 2.1 g

A ; MgSO, - 7H,0 02 g

U R EPSRERITIATAORE, (R R LRk in0e

REA IRIRBE R E A RESMRIR K . FIRILURE & S 1.0 g

(L R e = S Y . J17 s 4 150 ¢
MR R AN, IR AR AT WA H,0 %A% 1000 mL

18 1% KT
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SN Ay
T VR AR 4k T AT 2 2k ) A ) ) S 4 B
I BOERIE B RRLLRC N TR, B

AR, IR T, IS TR
ST 5

[ GOkl— ] 3R

240 A 3 A R e R A P Y i i
AR, fREZBr TR 3 ~ 8 cm
32, ik, BORER— s L £ )2
+o FEMT, WOULARAREE ., friES. 1B
WP e fERR, WZE SRR A H Bl
SEPel B -3, PRITI SR ARE Ry IR
SRR

[ SOk JFES AR R

e A rp A e B, — e
1 x10*, 1 x 10°F11 x 10°G5FBs G FRRGES
MRS IUE 32 v ) B BB S PR
R AR, 1 ARG BEE LA [ e 2
WRAE, ARFTREE 2 KR BER?

R 5 — W AEOX AN S5 Y Bk, Al
LA K s 8 ) 0 BBl A 98— A5, Bilan, wT LA
1 x 107 ~ 1 x 10" 5 R R (0 R BRI o0 31 U A 2
et EH TR, DAPRUERE M P aE s i A P55k
30 ~ 300 A M BT IHEL

[ ok = 1A 5 g

AR REY), T SN R RS
Fr U BE NS FR R, A — B 30 ~ 37 °C
MR PR AR 1 ~2d, ALK, FRATA
PARERR 24 hGEiT— IR ECH , RN 755K
H R B e s E WA R .

— kUL, TEFFRRR RS, [RFp
A DA I AR PR YR TR IE . A AL
PRI B B TR, S AR B A
A A7 B RFAE (ORAR . R/NVRIEIASE ) il
KK

RIER T

T RAR A A O 8 5Ly Rk T4
Y. FAE N R B DA F ).

L. RFUR A e ARG P G B, 249k 2
RITPRSTEREAR b S, SRS FRACE KM |
Y18 ANEERG L PRUR A g e B AT RS 1
Bebrrh, DAGs | RAT A .

2. R MR A2 > 3L G TR R E I
W, TSR . IR RE R Y 2R AR
FEACASTE Ml I ATAR T 22 KA . BAESE G,
—E BT

3. ALl Fr AL E R Z, H
TRERIRIE , Al AT
IbRic. B, 7EbRich:
A LB 7 122 33 BH 24 51
P RN R I T e
FERE i R B 55

4. A SZBGFERT L
K, e ]
DI B2 5 SE 0 A0 R, fE#

VERHG /ANEE, B 2 L bR
ZERSWE5EM
. Z5EXHRA, Wi FEY) b 54 2

TG YL A R R BE A e tH — 2 RV

2. URAE M ARA T 5 — M B R A 2K
A 30 ~ 300 9 FHR? fEIX—MBRRE T, 2/
A 2 R B 7

3. UGty s AP RE MR R A
¥oez/br HHAbRA -G A Rz
REEFARR, AIRERA AR  [E2hry?

H— R R

AT Bl HOE ) 20 i B 1 RE S W IR
AR, XF o B TR T S e S B A
YA ik . VR LA B AR CORE, it —
AT S E A O B R

F29 R BRI EOR RN
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FRHEBARSZEATESRIA, RBEFEENERERIESH TN ESHFE, dR R
RSAR, STAM T F B Pigf—A, FATAALIRITRAL, THENZAefTIITHam e,

1. EE PHAENEIHHEN;
2. K anE BAagam ;

3. P mEtsn B L5tk
4

C BEPAE (RALKE) 458 5t

“I 5N

—. S

L. WFFE N 3 HICHLER . BB A A ik i i i
3B Rl A i 75 G Y S rp i e T — Ak
B o AT RO RA R IEH

(1) XPPEEIRR R — Rl PRI IRt ()

(2) A FH I Fh A0 0 B e o v AR Ao i, 1B

ol (]
(3) XS TR S 1358, LA TS G
(Y LS 2R 5 v e B A IR A ()

2. AR TR AT AL R GE T i v B3
SOt GE T B b B R SO RE AR LR
PR R, TR L ]

A, BT [ E Y

B. P LW —A v e — il

C. b7 LGe it R RS I T Y 92 P
BCH AR

D. Pt b B9 —A~ T v — R U5 TR ol i %
W B — NG T

—. RENA

l. R4y, madf¥E, HAREERN LS
BH—REH., e EmEZMEEY, K
FERAEYRERIRE . R —15, M
8 rh o e i IR R I UED

2. HOER bR ERAE A AT 4R R L 7042
i, Hr 40% ~ 60% fE Bk 4 5 B L i A= P o0 i

20 1E EARTE

I N2 X E A

P, IR ENTRENS " - 2T 2 3Kl . XX 2L f
FERIRIESE SR, A TRESS A FHAS AT 252
i, FHET4E R MR PR AR RS . CMIKIEPREL R —
Fhael, el DL IREHE R 2R P izt
BEEY), BIFASKIERILT4E R M
KA . S IRATIHE S AT L ZR AR5 AR 2
AWERLLES, WIRL S RIELOZSY; i
SRR R G, ZEYOGEE
W, BigRdErh o IR R SE i b B T (i
TR )o EE TR

&
JUARET 4 28 53 fifk R A W SRAL
Frge B e n 2 B e
(1) BAEZEN IR LR i, 3
TREG I TEAN I SE 30 R
(2) RITI R 285 b 25 FIREF e R i
w7 hfta?
(3) AR, ATRAEIE 40 AE L rp, 2
of —Beh e, FNC R IR Lk e 4E R
IR . TEVRPEA X —
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AEETIESIZST

R ARk SR AN ) REE L
ZH, R AEESHmIlERE, B2 A
FHRREAHFAENENE, AFTHT
YEMR By % 25 T, 72 K B% 6 Ao & A SR R &
ftEE, EFAXBTEENEY,

RAE(FEARERER L - X A K
(202240 )), KB IRH G T EHRELE,
RKEFHBEERE, HTEMET. UL
B, RECEH s RBEME, SRAEL
BAGRMAR, ZRLX AL RREME
T, #lAEMHEEL, $IARFRAEI 4
HABBRRBEHITE, KBEIEH G-
MEEREREUL¥N, EEHREDF.
A, HEfmAEHITREFEL LR,
N EETELCFE ATV @,

1. REARMEDNERFK, EAH
Be R 68 . ik R SR 4 B 5 I B A 2 E MY 3
I3k

2. EHBERAKEHR. XKEEE, #t
Bk, BUALEEHTHEMKE;

3. ¥x., Hl&. AM, BEH. LR
A EE A

S T AR 25 T AE 7R R R 2 ) T4

4. AW R BEA IR PR E
M, BEXBE, NEEEFLTEREFE,
F BN H, BRFIETNENSH
R B AL O

5. BEMXEE, 28, BRI, KEX
AT BAERETNARG RS, HE
R, RS GEFREH AR,

[ A A BOR B KR A A Ay T AR A 4T
Z R BHE, KA KEIEY S
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st BAEESRE
“>;~R\ i DNA 447,
AL i e U | _—— B it SRR
1 G BB YIRS RAzR: — w
%A -~ -
AR . - BERGTSA

P £ e R

)
S EIEt

A [512-25  AIRAGTE % E o E R E

ki 2lei

© zns

Miaa IR REEE

1978 %, #AFZ X Koy EE—5
H=, RFET R, 1979, #F K54
BFMEAEFAT RIPAF, 20280 F K
G, AMIELT 2%y %7 %k, 4
WIFE) /44 18 - EIERER B AR, K EHE
6 TA2E FALAT T 55| IR A5 A 0h £ 36 HF
%, RAWIT DR, B, BF. LFfF
FEMRATT S FIEREASH, FR =S Es
- BB A R B Ao F A REG ABAE P

RGBS ENBRCEE S F o+
BAFRGy, 2Bl AGLE—LEM, dol]dA
WA ERIK, LEfRETHRAE LR

%, ERIE, RAEBIEEKE LRI
SRR TR AR, 23 RHME, o
B )G REJE R E L RAR ), BT, AR
SRR Bl Fe LA R RS, XM ARG
K& ERA ARG FRZ—,

BT 73 B A 1 = BR7S T5F

B3N KT E 63

(VAN NFEMEH, RETFFNAE B Mt A
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T T

O zitadz

AR ek, R RAPAG F T AT, FRAEBSEBEARAER
T RATAEFBER, e RIRZ—LHAREENILE, METEZE—EBE X TRIERSEIHK
REFRABFOIE, FEREESHERIETRRBG AN, REERAMEFR
B, BAFEENHBIXDE MR HGPMA (TEATEIME, FHLEOTHREGE R H

HFHAMxk TEEREG M ).

B T T T T N

#3J 5N

—. SR

1. AR AP SZ 05 R0 I G A% B 1 02 £ B 2 Rl
A== bR W IRG TREE AR . S T 5 A 5
TIRERIEM,

(1) SRAEA M PEEE M AU 7T DA BT

RINZH ()
(2) IR MR, Hatferet S
T2 ()

(3) EATIRIGRERIRGT, FER PRI SZ A AT
FRERLA, LIRS 1k e HE e OB ()
2. FEIAERAHAERRHEE TR . PR AF A5 A
ORI SZ ) R 9 BB AR Bl BHIE AR
iR NG TR PR FFE AL E R AR I R B s

HEPEREAE 2 > i —
o
ﬂﬂiﬁ+%ﬁw

T I

it | ()
i« T E

64 Ehia AN TR

(1) 56 B s NN e 3

(2) AT ECE R 2R ORI, ] LA
MEMERLIA SR S T B R AL B

(3) TEHATIRINZRIERAEZ 0, B EEXT RS
(1) BB 240 B FIORS AT /SRR R b 27

—. HRENA

A6 A 88 2812 40 A 1 HE YN o 0 A5
{5 b TR0 e 45 SRR BB s %, BN
Bk AWiod b, 2018453 H, A Fis— kI
AL A BRAESET, WA T ket 7R
ez wr, WA RBEEARAT T AL R AR T .
T 12T 4 [ A

(1) FRATAT LA H Wb s gp 44 M5 ARk AT
R ARS? s XA —E R EE Y
N7 S RIS PR

(2) WREEFRY), XFEATEENMIEYS
SPAERDREMILE, A AKX H]?

(3) WREEFEARI, X —PFR Kz I H
BRI, A IRATTRETS 2 B R B0 7
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IERRHES:

e ML IR AMENT. *TAMFFRARTAE
WMFEF S FAGREFeg ik, BEmeE, MR ALEKT
Lo R4E, AR MEFHETHmE, HMr, BE. MK
HERG—T18600EmIfE, QiEHhmin T s
mpL T,

o HiMmin AR A RB R FHMALIERBA, H
R XBARF, YA LERAREERGEDEE.
WP RMFRALEERAL, B TERHEREH, FF
H TG R T EAARGEAR, DR mIR L ZRRERE KRR
MR e — B M T o R At i, 3 M3 R
AR R R, AR mie T4, Tk EHAER fy,
R At SATEM B EAmie = He T L =5,
HRRZESHE,

o Hypmin LAF RARARKAHHMmiaiEic, Fihmie
AN M ERAZAAAE . MR e LA

ek HmeRERRL L L ERAFEOEZRAR; £
AW MRS AR AR TAEF LEsW., ELEHhiheiE
ARy, TEERNINIEBBHEAEK, €& THEBEIEGE
. ML B REMN T ot fe T I IERE & B 09 AR £ R
e TAEF MRk ek, BERS TR KR ORI T, IE
Ja %,

RERER

BERFHF], REATILT @FRLE,

® ARl 4o LA 6 K e A — R X —RAF RELKIFE
WEMLER, APREAFTRET EZHEM,

o LiXiEAMMPBRIFABARIET DAL IHD Y.

e NFMmLTARAAERLE” EFEAFFTEHAETE
2R

o it IEMAMFRRMANRRE, HAFALEETETF
M. SLIE ) Wy Ao RE 6 - B F A K 8 BUR BEAT AL F 44 Ao
F) ¥ .
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(1) WRA. Bor il B2 A H ik i s A i
A, DU C 40 A A= o 240 e s o 2l ot A AR
ARER TSR RERR “HS—HE” 7 & s
E%ﬁ#iT%ﬁ.ﬁ?ﬁ%ﬁTﬁ?%ﬁﬁ?

) A A RPN R R B s BT 25
ﬂﬁ$m W, A4/ EEBER 4NN, B4
MiFentt A7 F5E 2R C i n; HAT Wpeeds i

(3) @A, Bl 2H AL R U409 bR bk
YAV T, TESEATIRINZHRE T, — BE i A 4
MuxE IR F A7 B 40 0 228 A+ A Ab BEA
HES AHNZS & ks N7

2. 2015410 H, FRER2F 5 E w) ) P %
T o 2 A DA BRI E S R e TR MRS T
W DURAE SR B2, T R i 5
SRARK, R ANER T ER, #ili—
SRR S R BB T R

(1) HEENGEY—UAHERZBER
WHPUER Y, JFHERAYEE L RN
MIRZ ;

(2) B R FEENE L P, 78

PR RS R, SESERE (4 FPS il )

RE A

(3) BFAEBAERAEAE KGR, AT
VA5 2 RS

(4) BFFEN BAERS AL BT AL TR,
RE I RAGASTSAT TR, U AL

66 H52E 4l T

Tiﬁi j\}\ & “\”

BUIMETE O 25 R P AT T R

(5) PUAR AR AR R N 7 185 38 10 35 ok bk — A%
K75 38%, (HPURTIAHE R L AR/ MRZ

3. ATEH NG TR, EHE
W, REP AR 240 I, "]
VIFE10 s Z XS BRI kAT X384, #E 15 s
Z R ARG A AL R IR BRI . AT Ve A
2N R 30 S0l e = Vs B LR e il

PAERTY”, MO T 24K S U 41 Y v B A 2k
QST R L I e = B - T T (I N S T N 4
A L [R]225 [n)
ﬂﬁ@%%ﬁ
o U .- A P T T T b 1
B Ktk KBS
F 4 » B R T
Kdmdd iy Rt | 155
mRNA & | 9%
lm
- ot s & v A Y R 2 A
Mg mg < EOE
-
TSA

(1) BFFE N G AENE BG40 L A A% 1Y)
GIEEANA T, FHRTE AL S W EEEA T T AR A B
TESEE R, KIS L SRR IR E R A7

(2) TR MR, R
REFMEGRE, WA U4 A 1 3L fb i
Kdm4d 1) mRNA {£A T M, 5] H 208 H
TR ] 559 TSAALER T8 X PR i 4 154
FHRIBLR A2

(3) TFHEHE TR LA B “EE
WAk 2F 7 B AR EEL 157, IR BRI B A
L7

(4) PRIA A A2 i e R A 1 B 355 & A7 4
B X7
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BERBENETBEEXRE. ReEfEdER, 55
EXF—EEHYER, HPLRBRRSEAEL . BRIl
EtRErrgnb=02—, ™El, EEEFE—R1iBHEBI.
KREEARGREMUSIRSEIA, KR BESHR il
MERISHR. BEaEEEHB MR RENRLH @,
X—aigi =070 MR, KEREBE NI INAVEREE
BMEEXEHE SR FrER. AT ARSI EMEIERS
BALHnRR, EETEAELAER? EETIEEUHTHITRIE
HY? BRINNEFMETHR 7 EFRISIE?

AR I AELREBAMNGRE, BI4#LR
FHA, RTAEADHGIEHN, €& dEFE
ANEZNG I A KR 5o, NI AREE
Y EdmA, TARE TR ZEDNASTFKF L
irixitfese L0y, Bk X EEHDNAR K.
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1994 8, 3 % B
(O. Avery, 1877—

/\. fi-%‘?ﬁ'{ff‘& /’a‘?‘!-

N TR ALY, T EYEREE

Y)oe 5 or PR R R R, IERX et

JEEA T AR A A 4% A RIER IS R CHE AR Y i T D TR

1958£F, B ZE/RFF
(M. Meselson, 1930—)

1955) &A@ b FOHFIE/R (F. W. Stahl,
HEEKE AV (L 3ET, 1920—2025) FHSE 1R 1961£5F, E{C1AE
Z‘:{R uE EHTI?‘E{g% Uk B3 T DNA Egiﬁ'{% (M W. Nirenberg,
[ 2 DNA, 4 iiF B8 BEH. LFRB— 1927—2010) 1 &
T DNA®] LATE[E #4 B BA 8 37 A9 Pk % (J. H. Matthaei, /’
EVNAREMEZE N #BE 7 I=EE B 1929—2025) & %
. MBIAIF 0. TH—NROESE
sk P ; ' : Bl
RIEBRF. &=
R 1966 £F, 64> % i3 1970, RERTEARF
@ SUDDG,,
> il 2, FAIRAL BRI BINT E— MRHIERIL)
S -.
2 REES ( SRR,
QA
: v *
8
A 2
1950 £, 1% % & (P. Edman, :

1916—1977) % B8 7 — Fh
ERAEBERFING X 25/5,
22 #& (F. Sanger, 1918—2013) &
R TR RS ERFT
HIMIE .

T ARSI e B B[R E Py 1 2 4 B B PR TR G
SRS O FERF A KB
WLIGKAEATPIRIF. BREEEET A AR,
BRI EO TR B 48

e ®OD. Watson,
1928—2025) FIE5E 55 (. Crick,

UDa

1916—2004) 3237 7 DNA I 42 19678, Bl ZE =
HELEHIERIFHR E TiE(E YR S, EMEL

BREHAIERR.

DNA XU gL Fay i Y

TAENEE Giz ] 2R E AR A 7 NSl B A7 i

B, HR, TERAMSHNE

3, AW ANk

SHMRFIRR, HEshE TR

68 3% FENTH

(RN NFEH,

M RE 22 5 3t

JE A A ZEHYSE R,

#% DNA Z 4hH9 JiR 20142 70 EEAEH), = F
VESR=EA=RCILE BR %1 &, DNA 1% 322 g #1
7, FHEILESE W RBHEEAS% L.
HARE)3EE. X £ % H1 J9 DNA A9 1]
2l ERLRINEERER
HOSRISEUIS T 5.

\)

v S -
7 M
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197746, BBERIFRREAT 19828F, E— A EET
1972 %, {8 4% (P. Berg, DNA R39S %, HEER By —S4EABRS
1926—2023) & 4 7F {4 f%?ﬂﬂ’ﬂ%%ﬂi%f{%?ﬁjﬁﬁn li¢ ﬁ?&:}bti'&fJ:Fﬁa HERT
Y /5, DNABRUIFIE Jofhgh & 5t R & B
R, IR TE— A DNARELT 75(8. RIHRAFF RIS,
i Sl g

BN s E AR AR R AR SR AR RN EEATEEE AR

| 1983FF, BHIERE
: ARITAELEE
! BHER EE—4
i HERRS, 1E,
I EETREH#ATHR

! 19845F, RERZREKIES | SRR

o UMFJ@vMIMwﬁﬁﬁﬁi’
f LE—SERAS, -

Li19854F, 2B
% i (K. Mullis, 1944—
§2019) EAKRH

. PCR, HIEENEL

1973€F, FZE LR
JLUEAER TR,

MR EEDNA, S\ SEH . BEREETEX
i, EINRERERERAER L FR,

PRgINFRIR, FLEAFRE)
REERER. Eit, EET

BRI 1990£F, AEEMA :

483t £ /B 7. 2003 |
&, ﬁﬁﬂﬂﬂr
EEIRFIRR.

L 21HEBLAE, RIFEAHE
§7$Wmﬁﬁmrﬁﬁ
................... , B LA SCHE R AN IE A
| BT, DTN
: E@ﬂﬁﬂﬁ?ﬁo

20136F, AR F5KE (1982—) REBANERIE
1B F BRI E R H RIER AR ——CRISPR ( gL &M ..
RIRREEINES ) HARRE T HILMERH. Z o

fey A A AL P A
FAREJLASCH S EEENE =B BifREiE.

PHRRZH 69

(NN Nz 2 R, RETIAASE At H
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H24] DNA SeAREA T H

© riradx

FEARARNE B T HFEARINF R FIZE. 5 FRINHX
ﬁ%%ﬁ£5 FEAKK TR, #% %@ oikit,

“OF LA BEFHTHARAERN, e TARHEER
}ﬁ%iﬂ%’%ﬁ-

DNA M52 6 A 42 2 A 2 nm, *hedbfi 695 F it
THRAE, A—AEFTH@MYG I, EFEZENY “5F
7, A, HFRAZZTAI THE “F T L”7 Xk
“OF LA RBAFA AHFIER?

r

FIENFAIN () SAEFERBAIN (£)

i T T T T

© AiERE TAEILE, SRR TEE I F AR
o FHDNARAFFM=FH M,ﬁ%EEW%ﬁaﬁﬁ%EEWWmefﬁﬂ?
AIRRMLTCNNERD w7 s “PHE"; RE, HEADNASFRAEA

A2 AT
o RRTRBAUKFTER S M4
*H7

JARGHI N, AR PRk . SRIX —BRRRIIRIE
HEEVFE=M “OFITHE”, RERTIEIDNA ST
“GFFARIT”. HDNAREBERERN “STESH

MBEIMEATFHIDNAG FENZEARY “H5FEH

" PHeRIEREX-

FMOFERTE (E3-1), Ak

BN A NX —Ar i A8 AZ B 1 B

“BFFARIT)

A 15131 4] DNAHEAR BT Y =FEEA THR B A

70 3% HH TR

—_—

e B 41 N GRSV Ry N Sy
];}.\b J,C ]\ _z"‘{\bi_jj‘ f__‘J |"L
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REIMERIZEREE— “2FFAK7]7

DI#| DNA 7319 T HAE R N DI AZ LR ( restriction
endonuclease ), il FK PR i i ( restriction enzyme ), X 2
fiff B RN EE A T B A e R 1 . 185 7 2 1 R
BEAECT A, FZELum A= ENTREN R UGk
DNA 43R EHRRFS, IF HAEE— a8k P e ff s
MBI R ([&13-2) Wit

AR —Fg

A [513-2 XU DNA f945 Rt — sl i {37 s 25 %)

K 22 BB il Al U0 8 el 6 SR RR 2 . A,
EcoR1 . Smal PFRiEGHRBIFINE 0 6 MEIT IR, WA
KPR ) A R R 8 fh 4 L 8 A el A B A R 4
.. DNA 73 2 B il i U1 %1 7= 4= i) DNA R B oK b i 3 A
PR X —— A S A - A (113-3 ). 4RI EE &
BUIFFI L RZ (Eh L ) P DNA 7711 &
HEr BIVIHERE, PR AR R R AR s Y PR A AE R T
SRR A I, P AR AR A

EcoR | !
(EcE5AzEYE) 5 G 3

PR

—
(Qj I
L=

TRAEAREPT £ B 0y 2R, 1
MRFBEFETRERZEDFOHE
EERZMTAS?

MR im

AEN,

A 513-3  BRAIAGVIH DNA 7317 A PR AS R AR S 7R S (k2R g DRI S )

F EADNAFEARMIEATH 71

(DN NFEH, REFENART 7 A H
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PR ) B 2 An AT o & 0997 2 AW 5
LW Kk —ANFHEF IR K BAFEE, 4
BT 3IANFHeEE, bR AT IEXA B
MARFP £ P 58 B R B, Blde, —FPFRA)

iy
( 9) B R
DNA i# # 8 5 DNA X & 8
E—EFD? Ht4ar

% DNA Bk

K FATE A

B R
FEEER WAL
s T HRR

A 513-4  Kiphr s K soniaifa XA

72 3% HHTAE

IE PN ANFIEH, K2

/\.fﬂ%"ﬁ%fﬁj&

PREIES 2RISR

B £ M K B #F  ( Escherichia coli) # R &
Hika B R, A FHEORRT; R
CAMKMAFAARBERT 95 R FH—
FPRR A8, M—F R TR EcoR]

DNA EiEE— “DFHEAH”

¥ V1T >k () DNA F Bt PF4% B8 (1) DNA 70+, 25
DNA & 3 K 52 A . 1967 4F, A | ILAS 3256 % LT
G & B T —FPEEASE P DNA H BOERGER K n i, Rz
4 DNA % %/ ( DNA ligase ). fEHN T ##:4E+, DNA
A A S %%&k%ﬁ%$ﬁ% SR, FR
M E.coli DNA 4% [ ; 53— 2852 M\ T4 W5k i 44 rp 3 125 11 ok
%.WﬁrumﬁﬁﬁmoLW%%ﬁ%%ﬂ%DmU%z
“HEGRT ROk, R HE PRSI EGY)TABERR —EREE, [HE coli
DNA 3% 42 il 1% 15 H AT V- A i (1) DNA F B 19 880% 2 i 1%
T T4 DNA 7% 4% .

BEFASEHMEEE— “DFiEHE"

TEAE A BB A VR S R 26 A A0 LR A A Bk
(plasmid ) YENZAA (vector ), REFEEAZMML, FORLE—F
PREFHY . SRR i T E A A0 AR A A A 4D
DNA Z b, If-HA B IR HIGE 1 R AUEE DNA 431 i
FiDNA 7+ A — 12 2RI EIA A, fE5ME DNA
FrBt (B A #53H77ME DNA R BEid) Bkt A 3z (&
MMl)e, GEAEANMIhE T HIRE N, SEEA BI5Z{ADNA L,
bfisZ A DNA [RI20 & il FE3EH TRRET, HIEYHIERR
(R JBkE, ARRAE ISR TR AR i Tt N TG X
SOk A RRR PRI A, PSRRI, &R
HEEPOEILNS, (T E4HDNASTRIE (F3-4),

T R TR rp i R AR BR BORE A b, A WA, 3h

XA T AU A



/\. /ﬁ%ﬁ%f‘& j?‘!-

PR RESF . ENRREAR, 7R/, Gt &l 7750
PRl LUdi AN DNA F Bty R/ EARAZES ., XL
HATRERE, HET Mk TR, HFIR ety
sk

© == e
E4 DNA $F

IHTEMRAC F 53505 | 5B DNA JF51
5' — ATAGCATGCTATCCATGAATTCGGCATAC- 3'

3" —-TATCGTACGATAGGTACTTAAGCCGTATG- 5’

5' -TCCTAGAATTCTCGGTATGAATTCCATAC- 3’
3' —~AGGATCTTAAGAGCCATACTTAAGGTATG- 5'

AR ALAE P 33 TR AR G £ AR B itig
% F B b EcoRT MR BE S RV B &, 1. 3 71 Ao il P & o AR ATRAY <5
IR, W TIHEAT CUIE . FEEIGLES . FIAT
WYIEE, M FEIRADNAGE EUI R 2. AR M el BE b Rk 0 A AL R AL A
FrBORALE) FEARADNASERGUIITAL, J6  AMEEA? e RRAE, TR LR BERG?
FHIAZS W JB2 U0 11 Rt K § 3. 4kt DNA A BikAhsd E—/A
 Ee?

T T T T A P .

O zitanz

MEAMH ARG CRR R, £FF4E “2FA
W KB RIL, RSLARMIE, ART AR FX N 3] 4 W
sh, BT BAAL T R E, MR EALAF. A
e ix A e8] LR Y L, ARIE T Al 5T 8] B R F
WA, KT B8 Z2ERUARILIN # B AT A%
ATk 69N T AR SR TR A R4 L

T i T an an  Tan T M Ta

1 EAHADNAFEARMIEATH 73

(VHENS N H, REFRNAE AL H
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DNA RItHIZEN S =£5E

DNA. RNA. i FlJig i <5 76 4 B
FIA 2R 0 7 1 A7 A 22 57, nT AR o st
250, P LE S 0 Bk A ik e A ik
Fr4EHL. flin, DNA A TKG, (05t
TS TR, R X — s, w] L)
457 DNA 5 I i, DNA TEAS [] ¥ BE 11
NaCl{E W H s iR AR, EREVE T 2 mol/L
FINaClIF W . fE—E T, DNABE %
7P Bl N COM P | e 3/ P T DR (B
% 5E DNA 1871

HRZEXK

1. Tf#DNAKYIRFI LA, P
DNA FHFZBOFNSE 5 19 g

2. 272> DNA LRI 5 DA B — %
R 6T DNA HE 7558 |

MEAR

L. ABE: BrdEvE 2 (mn] LLEHER
IXNDNAW 7Lkl Refs A ANE ) . BFES
ERUT BN 95% MK . 2 mol/LAYNaCliF
W, ORI RN ZE I K S DB R

éw@.ﬁﬁmAﬁ%m,@
A 10 mL WFBE M, Fo4nFs .

PR TR 0 0k B REAR b, AE
4 CUETRCR LM, IR RN
T LR Y 8T S A M
P, 7E 1500 omin FOFEE FEIC S min, IR
Y N i

iR R BC ) 7 i 2 WA A5 B 5% 2.

2. FHE: BEM . A, BOESHEE . O

NN R N
AT, BILR, SR K )
AR,

HiESR r
1. FRELZ)30 g 2, I

] |
1
.-/I

fEIR Sk 2 A, K
2. fEW-s B2, B R

3. £ BIEW P Im AR ER,

BRI (HRBUN RO 95% ), e
2~ 3min, WFHP B 2R B
HLEZIY DNA, B HEHT— 7 i,
BRI, UM % E RS o
P IR A SR ES.AE R, 7E 10 000 r/min

%5

—. B

1. DNA i $iff J& 1 41 DNA £ A 5 H i —F
T B, T3 CRGA IE# 1 2 ()

A. T DNA 43 XSUBER L XT 2 8] 1Y) S F

B. AEE RN SR 1 R N 3 DNA F Beity K
Uiy, LRI I

C. A%+ H[a] A PR i) B 0] I 1Y % 245 DNA J
B, THTIE AR ER

D. Hfigi% 3 Wk DNA H Bt B #b Y B R
Yig, ASREFEHEAUE DNA F B A i

2. TEHAIDNAF A, Mo EEEH KA 2

74 $3% EHETHE

f r JTLL : vy v S T
1\ 1L /N f‘-x = AR 1
IR AN 101 »

VA 24 i e 2R A AT L2 ()
A. Kok
B. 1J%| DNA 43F i
C. DNA F BBtk i
D. HIRHMFEE H A ) DNA #%

—. ERNA

1. AR, A2 BRI B AS D)) 4 o A B
() DNA 4317

2. F2PAERINDNA HBEARIB, AR
B PR 1 g Spe 1 #EA701H], B F B4 il HI PR i) it



AUEEHE B L0 5 min, 3¢ FIETR,

BT
VEY) CHIEEHLAY DNA ) Byt

4. WP 3220 mL YIRS, 45 1A 2 mol/L
() NaCli# i 5 mL. B 22 Ry skt ve i T
Horp— 3230 I NaClHE W . 25, M
TP EMA 4 mL i KR, RE
¥5))E, FUEE Tk Ko s min, £F
ARG, Hed M S i e
ARAE

ZRIEEN

I RPEHCH P22 R Y sl iEd) 1
M P 2R A7) 2 g i 45 R ] 2

Hind Ml . Xbal . EcoRV M Xhol #Fi7U1E . %R
il B 0 e A D I A R

}
Spe 5' ~ACTAGT- 3'
3' ~TGATCA- 5

|
3" —AAGLTT-—3

& —TTCGATA— 5'

|
Xbal | 5' -TCTAGA- 3’

3 —AGATC}T- 5'

Hind M

2. RREZHAT AR DNA ] RE 5
A7 W e 24k Jo e 2

3. 55 HAh ] 24 HUY) DNA 17 AR,
B R SERA RAMAR, 2550
JAA

H—FRR

A 525G FUE G DNA $EF7 1R, 3
£ ] OB, 1 S g 5 R Al EE B Y
DNA [ —FhJ5 ik, H-5A LR Bl A iy
JTRIEATEOAL, S BRI 5T

!
5' —GATATC- 3'

3 ﬂCTATTAG— 5

EcoRV

|
Xho | 5 -CTCGAG—- 3

3 —GAGCTTC— 5

(1) WIEFpRR i 801 B A Bo=4: 1) DNA F Bt
A 55 BR i Al Spe | D1 A H- Be7 4= ¥ DNA H BEA]

P tAar

(2) R[] i WL 0 2 T 2 A 5 e

A, AR TR A 405 37

A7177 EADNAFORIEEAR T R
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LD AR SEA AR

O nitadx

1997 %, &K B BEA G LI AT L Frsise A H
HRAR, F| 20155, KETH AKX BRI
100 2 A~, MY RBAFA0 Tk, KT L4
235450100, Rseil i K A A 2 AR AR &k 69 Uk BEILP SR (R T, £) 5

A A7 3EFH AR B B AR — A BR e R 0 AERESEASUL (F)
OF 511+ B S TR EE TR H AL 7
o RETEMEARFERFLE YES I, JEP IR B A p . B H AL F A S A
aEBLANFRT M. H AP AR S %
o HFETEFRENEGE—FHRH
A Fn A 27

F£—2: BRNEEMNTHEESIREY

RN TR BT A ED, T2 AR g R ek
DA FGR =Y SR L R H AOEER . AR AR T2,
HWEEEEARIL, & F 2R amiE A LR, 54
Yt . ARl wEYIERE . IR AR OB

P E (Bacillus thuringiensis ) 38 33 7= 42 05 = 4
MRS ER (Bt RER ), BIAEEHE HE R
TCRGURRIEMR R, Bloe ol g e, Rzamn R
BB HBARAE R, (EMRAEtLRE ™k Behi R HAGHTR
XA RBER" BRI EERIERDT AR E 5
HEN——Bry U S HAE N, AR BrIE[A

M2, aferiiiik B A EE R e ?

Uiprr=pei:N|=|:NE~3F3

TET R Y A" B Prids 28y H B9 5 1
AE Ty, IWAHICHY E G548 F0 2] BE T B A 3k DA v a8 47 0 2k
B NABITEZ —. TER B RN TRMmZAT, FHo5
B R AR B Z TR R e R EE A 2

76 3% TR

f11 .
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. RN, SRR RIENS BN
Ko BHEFEAUER T B ARFBFIEE, X B 3EH Y
Rk —BthI R E A TERAERAR Tt Hit, B
PR B S HT R B i 1 H 9 BE

BEEFH AR &R, LRFHVEEZ (1 GenBank )
JEH X T H (41 BLAST ) SFNH, Mok 2 3R 1
ZERFNTNRE N AT AL, Xt R 3R BN A 1Y H i 2
R 7 Z L] RE.

e T HIVERENG, ZEARMRER?

F A PCR 3REXFNY 1B BRVER

RHCH R B A 2R, IR E I EA RS
HE R R R PTRARREE AR, BEER AT ST
HAYFEH . BUAE, % FH PCR SRS phsy™ 14 H A9 FE A .

PCRER G NS . B2 —H{E DNA
PREA SRR, 7EMRIMENE 2S5 DNA Z il &Fh a5
Fe 254, Xk H B9 R A% IR P 5 HE 7 K &2 i AR
(F£3-1), ZEARMBETEANT 1985448, A, &
BT 1993 453015 13 DURIE %

Y /3-1 DNA Kl irids i34 50

%5t 4l 4 # DNA £ #| % 1 1
e e (AR ERAE) 1T 7F DNA X 4
DNA ## £ DNA & #| iy A7
4 7 LR H B & & DNA T4 19 £
DNA % & 8 & 1t & % DNA T4
214y # DNA X & B ak 4 )\ 5] 1 09
3 dhE B MR R

PCR [ N 5 B A — E W vp i b A BB 4T, 5 R4t
DNA M, 4300 5 W R BELE A 2R 59, 4%
SERZ AT TR AN 2 Y Y DNA SR A g5 [R] e 388 5 42 il 3 il
DNA & il ek b & it t7. ¥ igmoadfed. HiWAEH DNA
ZEVEG RO EE, 5145 RAEEA N EANT IS A A
J& LBk DNA K, 7F DNA B &R T k17 42E 1,

LS N 5 2 48

BxXER

LBt EE AWML BA %
i, SEF 2k LR aMEn
RARZHKRE S, TRAMES
fl, W JEHERF R AT, Btit
2 EARAEEELR & il o
EFEF A AL FE, WA
MU ENERERNYE, s
f % AR R R, B, Bt
NEEEFSHAT& LR
g2

EXER

40 ff A 48 T B9 DNA X
GEEMF EM M E. B M,
PCR R i & w & o — # B 7 fw
Mg™,

gl 4 & — /> B 5 DNA
B0 — B A F 7| B AT
W R EAZ®. A TPCRHE G
WK EHEE K20 ~30 M HER,

$2 MR TRAEARERF 77

28 B b Adk FH
1 7] |HX MJ I
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RRE 4 o 3 B BRI 25 |00 3' v, Atk E R Z K
H T 42 1 5 45 3 69 7= 9 SURT LIAE R B — MR AR, A
B — PRI E H A 2 R nT AR —A%, B ls 80P
YR (282", Hhn MY IEIEHRIRE ). BRI —
< e Lo A2t . RAERGE =2 (K]3-5).
= K4 =
. L

4 TR AL R E Q =R DNA B AR

519

T YREHBIT 90 Cr, Wk Bt HEETHRISOCESR i HEELEABT2CER
DNA fEE h8%. A, FAhS| i a5 NG X A, BRPH4IFRERERA
5m%84 DNA &6, i EiRA DNA BSEBAERAT,
TRIERR R B A EC X R & AR ey

DNA .

A F13-5 PCR RN itFEm EE
(7 : 8B E R s | S B AR 1909 DNA B BE9 B 8 T2 bnic g, )

78 H3E TR

(VAN NFEMEH, RETFFNAE B Mt A




ARAS hxrA R

( o ) e

Jil PCR ¥ DA% 34 mRNA 57

F—RBHRNTVEAR-RR F_RBEANTHEIE =R
NIRER, ZidEME. EHME N EARR, 23T, EHME
M= £ B _REHE™Y. = EE=RBAN~.

iR FE AT LIZE PCR Y HE 4L (PCRAY ) o H Bh5E hY,
SEMVAG . TR FH B AR B EE I F K Ok % € PCR #9724 .

W2 ENTRAEARERF 79

(PN N, RERBU T T i H



..q
(Qj B L

[ =

¥EMNFTADNAE # %
NEERBPEA R EFED? W F
X4, MELEH?

PREIBE IR~
£\FF

A [3-6  FENFRR A EBEE

80 3% FENTH

NP N=
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S BREFRIIEEFOE

W BRI BN, T2k HNTERZ
AP i EfAAE, JFHBES 10 [RF, B A
RES RN A ZIEAE R, Xl B S I Rk k. X —
A A R T O A% O TAE

BN RIRFAZ A —F, BrEMEER ., fricH
Ab, Eib AT i 8 ( promoter ), Z |+ ( terminator )
Fo R —BARRTI 454 1) DNA F B, v T3
() EUE, BIREESFARIGN S, B2 RNA RAEHE RS
BHERAL, A T EARBIKS I H 5 5% i mRNA, fe43kik
M ARTTENEAR., AR THEN TS, SESIK
N THEBSFEE S, 5ESYAER, 7RIS
i B e RIE . 2Ok FHY TR aF5ET,
FeRAE T S0 T 15 ROk, AL TR FiE, dE—
BATRFIR PP 4589 1) DNA JrEx.

e EEPT BAR AR R R IR AR, B —E iR
Hil B IR AR, e B 0105 SR FH ] A PR i il
RE = A AH 7] A v 19 BIR ] U0 51 &5 47 H a9 255 Y DNA F B
LA DNA ZE SRR B 1936 K- R BeBr i 20 8k n b) 11 4k
XFEIE R T — 1 HE4 DNA T (E3-6 ).

BHFESR Sk
BR Y BE U1 BI L=

(> malss
)"

ﬁmﬁ R E

DDNA E1ERS AN
' | EADNAAT ..

S£=2 BENEESAZGMHE
ey e 1) R PR Rk A i ok — %€ 19 7 A REEA

ST, SRR 5 it



AASJeBurhi 22

ZARAME . FREPREE R FRAT B A —Fh Ok ——AE R
B, BB A TR, EAE A
Z MR Biltn, AT LR Bl v e s 1 H RO
DNA R BAEAT B Al LIAEALY) 32 0 e 19— € i (]
N, B5REESL, K DNA B GRINEEAE DI b, (i H A2
W BhAE M B B AR . BRIEZAh, B HAYEEN A
T AR #5711

T

R EELE

#:4% ( transformation) -2 45 H a9 K H 3
ARG, AR IR AL Ao
Foikeyit A2

RAFHA—F L LEPA G EY, &
EARFHTRERT S FRTHA, T
SRS BTt AR RS RAFE M
AESATIRF, S EeREHMME, LW
Tif#z L&) T-DNA (T4 4 49DNA ) 4545 2|
Az oy tmfe, JHEAF LB min i £ E
#DNA L 1R3BERAFEH XA 4L, R B

0935 B AEATI R #269 T-DNAP, il i KAFH 89
ALY, 3K TvME B 692k B3 A fa i,
AR IE 2 AR ML 00 R, PR BAR B4 7 b A
FTIX A 453w, o7 CAFE 37 8£69 At i L BCT 64 [
R B RAFE LIS, KRG Thikdstbmie,
F A BALR; TR AR ESAR
HHE N ERT—BEE, KGR RIRA
b, BobATihik, S RF MAHLT ENE
B, MARATEAR FARAG, BRF SFEF o4
W ALIBAF TR -

T-DNA

B B
= BEOEEREA
S8k DNA
wassExyY 000 T
— R —

..................................................

SHEMEEN
=|4H Ti Fk

A EYEE

STMA Ti FRRATE RILHFERAVERR

AFF AL R A

$2 MR TRAOEARERF 81

(VNN NG, REFZRAE b H
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£Z: BREERMENSEE

H AR IEAZ IR AR, o 758 2 157 A1 3k Hit
fefitk, RA@ERGNS5EEARERNE, XAk
PR A5 7 R —2 .

[E o= i v S B OF o2 IR R 15 DU B o @ N 52 N iR LU

tH T mRNA; MFSELRRAE PSR A o, FHAER Rt
TTPUR—PURSse, Kl Bk R e 75 B i BT U 155
HR, BFEHTMEEY A% E. Pln,
1L SR A BT U Y 5] PR A8 R E Br B R T T
FRAEDT HURRE LA S BT AR B
R B B e S BT AR A OS2 8RS R e T 2k
K TR EATRERF (E3-7).

LG Ak
MEBEEHERERN
DNA R, %AEH
DNA EERGEE,
R AR AR

IRERBURL. W
EEFHE

LMMNEEHE
NEAZER
TE 4 FFFIR A

BafEnNER
NFAHESA
Harferstt

AR

i A1k ER B
AERE

A 15137 BEH TR REA SRR E

TEARAG TG FE IR 7= o At R ey, A o] DAl ek g 7 5 PR S
FESRARALH BZER I B i T AN A1 3 DA™ B s 2209 H 7Y
HRARR, ZRAMARY . 318, Bz, Hit
RFRR AR BRI IEA R T — 0, B HAREN A
RN T A e A 0. Blan, K H3EHE S AL
Y32 O B i P — T O 2R S e SRy H BRI A
SYIZAGI T (3-8 ), XASSZHE UK & & o A B
YRR, e TRHRIE D, & R Z R4
L, HA DK EN RN Z PN —BSEH Ca™
REEER AT R AR, (il 40 A b F—FhAEIRISE FE 3A4% H DNA
S FRAERRIRE, ARG PR A A B R R R AR T A H

Hil, A TRECEL A bR ER R, BAEX
‘ ¥ A= SRR v T, FRATHE sE W A5 O AR iy Rl B, 38
L 3-8 BRI AT 5 i TSNS ERE R, Bl BOUHPEAL RS, HAXH,

T SR A A il FE A T ARG

82 i3 HEHERTE

fv7r1 J1 J v / 1 - I'T1T1 = /7 L7 L =25 .1 1L 2 I'171
S i i 1 [ - - { I F =uh F —1 i =t 1§ |
|\ 11 I N —" 1 10 | A— * » b K\ A~ L= i | | ]
W r s -~ | -~ 1% ' - "l MY 1 N~ . 1 i 114  }—t—1
L LSS | S N v LAS - 1. )5 . | *J J 1HA | J 4
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e T M

© zitanzx

HA R EAFEERCE AR 2AH, AR THL RORHBHNS, ZHFRI TR
B RNE. OB ENAEE, ATREMETHTA—FKRIE, SGHARR? REAFL &
SRR FAREG RN £, AR FEMNAZE R AFESBtILREEG & ARG TR,
HRERTAH, THATEA,

1. EFEFRfpfET, M4 K24t Bk Ragdn A% = A T S T 37 B8 2 47

2. HAF LARK AR AARSL R B IAREZAT, A ZASZH L, A1 E 6L % AR
k2 Btit k&G T ARG REAIL? X BHEN RBIH L7 ARG

i T S L N

B e i T i i i il T e el T il i e

“I5NHA

—. e A. PCRJHIHI DNA JE i — Pl i i Ay
L. BFFCA G — R A E e N ap B. 75t 5af i oy XUHE DNA i) i JF A< 7 1
BB LHORITIN TN |-, RIEHERRE | e
ARANN, BRAE T IR AR IR TSI C. S BEeh | 40y 5 R 1 45 £ R 8,

RS - A

(1) ap W RS HHHFMMB MA@ D. 4Efft ik ol 7 % DNA % 4 Fl§ . ATP Al
SEA. () | AFBORLHR

(2) W5 AT afp 309 Ti Bk oy SRR .
DNA i H Rt il % it ¢y i =. R

(3) BRI ih A AT A afp IR, WFGE N G SE R S P AR IR A 2
AR F LR i B 7R ()1 MEREPRRMERUEYER, R4 BRI A

2. FMHPCREEATLAMGH S MR IE N, L | 4RI NG AR AR e, 1EEA]
ATLMGIAE R (655 . T4 G PCRIGEUARER | 1 A SRR thB T 8 B R IR R B UPERO A
[ ()i Bk IEAIRHIEYERE, i nt X AN ) A AR

$2 MR TREARIERF 83

(AN N2, REFRAAS F it H
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A AJe A w2

5% - B

DNA FERRYY 1B EEkETE

Al PCR W] LATER M4 T DNA R B2t
P44, PCRA|FH 7 DNA iy HA8 pE i B, 5
iob P IR S5 DNA Sk A 3R 5454 .
PCRANSE T i — 5 e A 285 B 1Y
Ao —IKPCR—MEELE 7 30 IKTGHA

DNA 41 BA7 o] fif &5 iy Be A, 75— &
pH &, X Ee3E P AT DLl b ik o oy 2l i
fof . FEHRSAVERT, XS e md
5Pl A A R RS B, XA R
s UK . PCR Y™ ¥ — M0 i B v FE v
UK Y SE . A6 BRI T DNA 201 1Y 58 R
5 EEIE MM B . DNA 47 119 K /N FiIAe 4 45
A K, BERH ) DNA Tl Jea, wnl L
TEPAL A 300 nm HYEHMET T Skl Hi ok

£ AT
y/ ’ AR
U MEABSkiReR
\ e |
;

m

BABDVO2mL(Z) e r

MOSmL( A7) 197

i B
HETR
L. FHBICE TS i A 38 BB A R v g9 i 7 el

PCR A &AL 4, TEREREOE TP HIK

AL 457

Pl R

PCR INEEHRAE

84 3 LA T

BREK

1. [ fi# PCRFHLIK S E 1Y HEA B

2. Z2iE1T PCR 19 JEASHAE I FH L ik
%5 PCR 174 .

MEAR

PCRIX . TEE.CHE . MoEBikdar. —
PEM A S . DR B (ALFEH IR, H
KRGS ) | AR AT R SFEIR SR . 2
Fi51¥). Tag DNAR G, HHRDNA ., §1%
Geohi . oK. HIKZZ PR . BERCEESE
MR, BRI AIAZ IR GRS . A SGRR] Y
I Z WA 3,

B AR IC P K % B

PCR Bz Vi 14 32 B L )7

1013 7 4 By 4 38 4% o i 5ulL
20 mmol/L #Y 4 F it £ A% 4 & 9 % v
ERAM

20 pmol/L #9 5] 47 1 2.5uL
20 umol/L #5547 11 2.5 uL
H,O 28~ 33 uL
1 ~ 5 U/uL #y Tag DNA % 4 & 1~2U
# # DNA 5~ 10 puL
AR 50 uL

A: BEAADNASHEH 1pg~1pgo



% > »
A AJe A w2

2. FEFTA WA HIMARE, S5O
i aE o KRR E O A B.ONLE, B
D2 10s, RN A IR

3. ZH RS, &ELFPCRLW
TEIAERIT o AT ROV I i B O A
PCR A HEAT S

1612 F P -4 JE e
HEME  94°C,5min — —
30 % 94°C,30s 55°%,30s 72°C,1min
#JE 1% 94°C,1min 55°C,30s 72 °C, 10 min

4. HIHEFE4> 2 DNA Bk, Fid
VK 5% o I T BN VR, — FBE I o o 3
UM 0.8% ~ 1.2% HIBENERHE W . fEWKIB
sl A b P A B SR A L. R HIE
INAGE & R BR Y RHE S -

5. PRI BRI A RO R ABLEL
HARA GG RK/INRL T, DUESINFESL.

6. TRUEME A oE 28R S, AOR
BT, BOHEEBSA BIKRE N .

7. PFHLIKZE PO A L KR kK
2R W L IS 1 mm N L

8. Wy 1415 21y PCR =4 55 BRI 4 FE
il ( NEFERA) IRA, FHIRERR
AR A NS 1 ABEIKE
INFEFLIN . B —~ T
FEFLINAFE /8 431K
INIRRHES IRY) .

§ !I’r ‘EM f

O. FLAHLUR, ML IR P 2 B
[ E R e R, —Eh 1~ 5 Viem, £
fe /R KRR RS T BE S h 2 0, 4551k LDk

10. HUHEHRE T55MT FWESHIIEAE .

U SR € JTEEAE S

EE

1. M ikE % Ab 7 DNA 28 B % 1 75 Y,
PCR S 56 Ho s F 0 i 250048 4 Sk A28 1
IKAELEN R AT A A T/ R 28 PR K R AL B

2. ISR MO AT LA 42 2 I
&, G MR RIBEN s UMY, FFAE =20 °C
fiif7o AT, B iR KA S,
TEVKER 2218 Rtk .

3. fEIm e 2O TP ES I N AL 5T
W — R e, RS AR Sk AR
[iE; (3

4. {EATIAERT, — o A — IR
FE,

HZROWMSITEM

L. PR LY 1S DNA i Be? Jil

W s 2147

2. PRIEFTHLVK S E A R I LAR
Akt WERAIE—RFN, Wath™
A XN AT RE LA

[ 55 FE IIVEEFL Y I 431

W2 L TRMEARAERY 85
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ARAS hxrA R

REAREFICHRERZFZHIT PCR BISEH

PCRA# B E| LI, EHREE E i —
MBI 7S H L B A B A B TRk

1972 5, B 2 ¥4 fm M K 18 % Fl o
BREBEANA KT L+ ¥4, 1979 4,
ot N “THFH” (Cetus) £HH AN EE
B, AReRETRANESLH®R (AN
DNAZF ). 198348 H, e AkEAFEE
T HAXPCREENME, EARXKKEA
K, AAXNEBAFET, RT4T, B
REAHT

198645 H, BEHBL NG EE MW KkHK
B, F-—RZBE—K “ARIFTENE
£ RAF T4 T PCRJE 22 K 5536 bi ] #h 4
£, BRRTEANAEHEHL, BNPCREZB
B —ARUAM, Hik, 19352 EHKRE
TENRMER, T, HPCRE K EE K
AEAN “EN—H", NEdFER¥K

3R EH TR

(N AEANS N2 2,

BEB T, TRRAFLET W E RN
DNA R 4B .

REYRREEGBNAER, HEE
— /MR o B B DNA R A8 TIEM AL
1973 F, &FHHIETXERZBMNFFTE
KFEEWMAZ, WS HNEETERADRR
FRIAWEHRE+ 2T, HiLEFEHUZE
EARRA R BREHLAITE, AZHF 5
i T W E R 6 DNA K &8, 3T 1976
FHE(HEFLRE) LUF—EHEHRREK
THXAX. RELAXERZRE) Z3A.
“TWH NIANIEARERHBEREY
EARANBIESR, T hHoE T XA
DNAX 68, ¥ HEFH TPCR, ZBAEL
—MEfE R TZ A ADNAR A8, T
HEMEPCRER/RT4ERE, AABKT KA,
H i, PCRECEAIES BLA
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371
SR TR RN H]

O nitadx

W Sy Z BT BIRIR G, BRE TR TN
T BN FFAEMAR T IRE, & A B — 1 dE R
FmAE ] —F ok B E, FELETRF, £FGRAET
1. 19785, HFZ B HAMAM L FEHLEAFAKXHITA
FLd, g KA AR TMAM B, KREMA G 400 E
B R B TA2 M ——F AN S & OB R R T
ZER, BT AFMEE, KR IREAMLES HR?

TR A 202 704 0%ER, B8 7 REA © FHRE
B, (ROl . BEZE T AR T i, R o ZHETRENAAMLT

B R o EFEMNMEHEAFNIEAAL
= Fn A 5 o B R 7
HETEERYN A EINA

S TAERYOL PN & ik . 199620174, 4
TR EY R AN T —E 24%, M 1.7x 10° hm’
K J& 51 1.898 x 10° hm® ( [§13-9 ), 2016 4F i F i il 19 4t 11
Bm M, R IVE Y i Aok (Ao 27 % HOR it FH 5 ok 2D 1 "
8.2%, YEWIF=HININT 6.6 x 10°t, HANAFYLSIE 1.3 1L
JG. FKEGEHF FEHERNEYME IR R K ER, FE
RIARAE . KT, FRAYRIRE A o AH SCAES A T AL e
IEREE L T 90%. 2017 4F, 3 [ 55 5k A4 o) Ao i AR
JEHEREE \GL, R AR AL EY A AAE AR A, 1 i 2017
TER LN ST i, JrSeip L RHAEEA S ANBBEH AT 4 53-0 1996—20174F, 4ottt
W5 AR HRAE ﬁM&%EEﬁAﬁmkﬁﬁﬂM%ﬁm R R R i BUE (L

189.8

S REREED
FAEEFR/ ( x 10° hm®)

0 E

%%Eﬁjcﬁﬁﬁ$ﬁ$ (ﬁﬁﬁﬁ =IO ) FESREFRAE B
HAT, #EHNTEREEARC#H) ZH TSRy bk,
PR AR AR 7 ol B 7= 4 55 7 T8

37 FERTREGNME 87

(VAENN N2, RETFRAALE 7 i
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. g
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AR S hnth 2

HERmEEY MREEAEY P rE R EAD
RIOmERIEE N, e AEDTEE B BEApiit
HITEY, & H AP iR fEYI R F R —M g%, B
] 9 5% B I DT AR A B LI LR 4B . 0K
K5, KFg (E3-10) FIEBESE,

A [513-10 FEEEFEPLAOKES (SEHEk) S5
MR (0 HUR T A B AR )

RERDREY 2 HEEY R T A S8
PUm AL, I R AUE A AR ER &
HBTan . Bhr Ok R IR TR R . HESFRIPL
kN AT, 5RO RETURAEY, W
FEIRERBUREERTA (3-11), FANFIE RS

A FE3-11 BRI B BTN

HEEMBREREY SKEwEEaEld =,
MK 2 B SR AL BEAFE B 2 55, iR S
Yy, FEAEYWE™ . W B A o T P B 0] A4 5
K AEY, AT E HPiBRER A EY SR, X
PELEMEIEBR BRI B, R 2% R S EORSE AR A &
SR, H AT e 2019 FE R PTBR FL R oK (A
3-12). K& (E3-13), HISEHIFHESE,

A 1E13-12 i PR RS H 91 S e e PR AT B 1) o T
VE3-13 M AEHIER FR KGR H

sty

SR W - e .

3, o

e

- * iy
a — .
L T - -
S
s

R _'--"!._ o

S T
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A AL Fwrh 22

B R E Y8 f R %%¢ﬁm¥mmm,kﬂ
ORI OCIEMY R E R ME . W MES, I
%Wﬁﬁﬂuﬁﬁﬁ&mﬁ@ﬂm,%%ﬁ%ﬁﬁ
KR o 2 E A g R S AR, TR
mX PP EIERR A SR, BRI A M A E
A A 2R 11 7 i O PR R 30%.  FR [ RFE K )
HuKE 5 FE ) 4B T 2= A A G Y L P S AR A 4 v,
i 2l AARRARANSIOLER, RRIERTE
PR E M E (E3-14 ).

AH3-14 SRR

ReEIWHERKER HTIMNRERKEEEN
ik Al MR B sh P A KA P, PR %
REX B FE R A SR, LigEsh iAo #,
il an, & EFR 2 ZOE SN EA KR LR 5 A S
TEFRISEFRIEAAE T, i 55 DA £ Y A < ol R LU AR &%
B DR B T T 42% ~ 115% ( K13-15 ),

A [E3-15 fEE KM IEAR S (F)
ARG IE R B (1)

BEEFSIBE A TILR
RAESE 4 WA b ROTUHE, £ FT1A 05 2 B
AR, RN TLRER S . REAA 13 1
AR IR, T ot — I, B
1 1 L S PR 5 A2 SR
AT, )
SLUAG & A KRG, T A5 |
SRR

l—-
- -

S3 R AT 89
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BETEEESRPERIHAINA
YA Yy e sl AR O A M R AT e R G, (R TTRERS
R, o AT TR S PR BR AR H 22 1Y

;’mkﬁ?ﬁi@mmﬁmm

—— (T B XEAWEFMEET . S RS,
e g AT U SR BB AT A KR . OIS . 600 . B

L Eete REA s PORRERUEXT A%, REAFHEAATRE.
TR WA R . AR LT AL TR 2 RURL A0 7% SR T S A

TR Botily (K 3-16),
© zn+
FihE

FHRARA-HAAFRABRELHNMER | X AUHEF.
WAEEG, ElE LR ERTEARER
FMEkm, LI, FRESETIURRE., &
B, SRAMFTHMB LS hRFLA—
R, BRETTHREN T EZAMAL
PG mia AR, 300 Lk 2 5E4E
Bl mgFiE. 1980—19824F, A5 KA
IR B TAL T i AN K AT B8 A B 5 1 dn e W3R4T
TFi#E, M1 kg dcdh P TA#2)20~40 mg : F N ;
Fitk. 19935, &maprreaste - G TR
Fa-lb, EAKRAMREEFHE—ALE
TAEY, BWNEZATEARETHNT

DA HBE (1) MEHTRTEAS, Mt
R — I TR —BAA TR a-1b

FIFHZEH TREH AR, & 0T LIiEmFL sh Pt i A: r= 259
Pl 25 R A LR 5 3L b e e Rk Y 3 R 19 ) 301
SR O AR, R T R A LB
PISZ RGO, XA 32N OP & & RO % B A sh i FE HE A
WFLIE, AT LLE o W FL R A i 25, XK
MFLRAEY ROV AL AEY R N gr . BT, BEERE S
A WESES LR A Y I B AR T, ARAS T PUEE i i |
MIEHEA . AREEN o -PUBE RS 2 BEZY ™5

FEN TR AL AT REMT A B E T A48k
M. HAY, AMEBAESE R — MRS, i,

90 #3% MM T

( H HH
|

A AL L 2L sT4AEO
Tiﬂfijkfvdﬁa}w
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AIATAIE B [ SRR BiEGE . BT
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A A S hxrh 2

b= 1
B HRE SRS EREFENE S IECH S

—. MSEFEAES (1 LAYAE)

NH,NO, ( #4824 ) 1 650 mg KNO, ( #HBR 47 ) I 900 mg
KH,PO, ( &t — 2 47 ) 170 mg MgSO, 7H,0 ( LAk &#E 4% ) 370 mg
CaCl,-2H,0 ( =—AK4&FA4L45) 440 mg MnSO,-4H,0 ( WK EGMEE4: ) 223 mg
ZnSO,-4H,0 ( WK AFHE4E ) 8.6 mg H,BO, ( #1582 ) 6.2 mg
KI ( #f47) 083mg  Na,MoO,2H,0 ( =/KA4a84h) 0.25mg
CuSO,-5H,0 ( Z/KAHLEE4R ) 0.025 mg CoCl,-6H,0 ( 55/KkAa-afess ) 0.025 mg
H &R 2 mg kT (A% B,) 0.1 mg
HELSEE (£ 4% By) 0.5 mg R B2 0.5 mg
LB 100 mg B 0g
vy 10 g

s 8

* Mok Ee B A ik, ARIS5.57 g FeSO,-7TH,0 (kKRS MB L%k ) #2745 ¢
Na,EDTA ( LMW TE =4 ) , &T1 LAWK, #REkL4&k, ikl LEik
HBRHEL RS mL,

—. BECHIMSIEFEATE

1. Bed BFrEk. BRI, AP RELETRSE 1045, HEALEKRSE 10045 (MS 3=
FEAMBFALLER ) #EE, SEFTEUARATRAIGANY —ETHE | mgmlL ¥RE
BEF B AR, REREBERAN, FE2REBEFERGRERE, HHERE,

2. FARAFEIFAE mAN 800 mL AMBAK P, ML EA, RS WA EFE30g, K
BRFORELE, MELE, AP HSEETHTR, RN, BRABRESE
1 000 mL, Jf#3% pH.

FFRAREHALRERE: £ MS AT N BA (FRIRES) o NAA (RTH) ,
JRERIE H 0.5 mg/L (BA Fo NAA 693K B 7T vAMRIE 3 1009 se AP HEAT R % ) |

FHEFHEFGERA, EMSEHRAFmA BA o NAA, RBRES A2 ~ 3 mgl
#20.02 ~ 0.3 mg/L.

HF AL ARG B LR MS 3K # NHNO,. KNO;. KH,PO,. MgSO,-7H,0 #=
CaCl,-2H,0 %9 A-El ¥, FFifde NAA & JAA (BIR 288 ) , KA A 0.1 mg/l.
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BifsR 2
DNA BYfEIRENS = E LI FIRECHI BiE

—. HE®RNECHIGE
. % 101gTris (=2FREARLTIR ) oA SO0mL RMgARY, 1L EM,

2. JA 2mol/L #) HCl %A% pH £ 8.0,
3. s P AN 8.76 gNaCl, 37.2 g EDTA ( T =Rewd TER ) | 20 g SDS ( + = btk siai 44 ) ,

FHhmAREfE, RAMKEZAZE 1000mL,

= ZFEAFIeVECHITIE

. #ARI15g =—FB, ETF 100mL kTR +¥.

2. BEE PN LS mL RER, RAZECHES.

3. I&MAT, £ 10mL # L& &R P FmA 0.1 mL ARaEA 02% 0 TENER

fff= 3

IS et EE BB K LISt XA FIAYEC S

V&1 HIKZE R R

% W ik TEMR it /L
50 X
is= LBk 3 4% op L 242 o Tri
Tris- } T I Tis
e 40 mmol/L Tris- 7. % s
( TAE ) 57.1 mL K78

I mmol/L EDTA
100 mL 0.5 mol/L EDTA ( pH 8.0 )

N
- 0.5
Tris- 48 8 25 4 % 5k | 54 g Tris
45 mmol/L Tris— # B &
(TBE ) 2759 WE

I mmol/L EDTA
20 mL 0.5 mol/L EDTA ( pH 8.0 )

V &2 BB MR AT

QL & ke 6 X FAFZ WK &7 imE
0.25% R8I
1 0.25% — ¥ K& FF 4°C

40%( R EETA ) BEHAEK
0.25% &8
40%( JREERFL ) EiEKE R

e
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AR R AN RBE A DR AR 206 B 53 i A DR R ORI 92 & AR TR 2B
QR P A 2 RN E (2017 4FRR D) WG, 2019F SRR AME RS LR ERSHE
it

AMBFBRRE , Hrb RO T FE R AR P RSO R SR, WRIRCT 2004 4
i E PRSI R A) RS A, BER TS S5RICERNHEE YK,
PR, BMIWE LK. BOFARH—Z200, DIEM B HRemie SRR .

FATEH 20 2004 4E R €338 = P IR IRESE IR BB Y ) WS TAER R A
Rmid, MOVR, AR, B, TE%E. THE. XEE. B, GkE, S$EF. BOH.
FoRil . RpLr, kB, BRIEITA X BRI RS . R, R R s B B 5 SRR ]
{3173 RS 2

AW EEH R EF EA TN ARG E AR (dbst) ARAA
R SCE A AT PRA R . 238k AR EITHHERR I M AL 52 & Sz i S A 46 A BR 52T
AN

AMEEE I RZ AT, FRATE S ZFRE SR ERES (R A . mifE) ffEHE
T TERR, B3 THATRR I 3CF. Xk, FATTRAR 0 i ks !

AMEEBRAMA)E, RAVBIES B IWAE TEIT, HilA SR KM MR K4 a

HE ST !

k2730
HLi% : 010-58758866

HL,FHIR4 : jefk@pep.com.cn
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V] R AP R AR ) LA - Bl

ARITICCEM 15K, 1ok, E2ut1k, H335K, FHs5m2k, FI15m15K, F
16T 15K, 210015k, 5220015k, 370 15K, 39025k, 4350 15K, 5544 51 15K,
a6l 15k, HESIT 15K, FS3v1k, Fseviisk, FHeam 15k, FHe7r1ik, H88 T
25K, 99T 15k, 102115k, 10601 15K, 1115125k );

e E (215K, Fa4v1sk, FS1gk, Fovi1k, H31 1K, 340
L5k, 55390115k, 42015k, 550015k, H88uT 15k, HFHosn1gk, HF112mm15K, %
11500 15K );

ERER (Bl UiR” b2k, 69T 15K );

AEFEEFRE (B2 15K, o3 15K );

CEpiS R ), PEBEEARB R (40015, 631115k );

LAY R S A R A R (5526 0T 15K );

KEMEHAR AR TEESARAR (554105015K );

S (Fe62 525K );

COERER4E), PEPBEEAR NG (76 125K, $590T1 15 );

ARt (30015, Feu1sk, H7o1k, Fovi2gk, HF11ul1k, F15m1K, H
18U 15K, 1901 15K, 2501259, 2700 15K, 3700 15K, 44 015K, 54900 15K, 2
73T 15K, 74T 15K, 750125k, ek, 85T 25K, 0Tk, 2104 725K );

EXK (F360135K, 37025 );

h53E (E400125K );

BT (5E4271279K );

#hZ Bl (Z553 135K );

SIE (68T 15K );

FAET (6911 15K, 458911 15K );

AR (7071 25K );

T8 (55820 15K );

Sobn (SE86 T 15K );

Y (87T 15K );

Repi (88T 15K ),
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