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WERYSH. ERERSHBESHMEERRRENREH R,
X—ERRB IR AR, FERE BRI EERERR
IRMEEXFNESETIEERN. AR ENEAE
BALNER, ERTRAELAR? EET22uETiReE
BY? BRIAINEFNEETR 7 EHFIRIE?

AR A2 BANGRE, @il AR
FEK, RTAEHHOEE45E, SlEhdFes
ANVE B EDERFeE ) 77 AFARE
VeE®mA, §TARE #4224 DNASTAKF L3
Tkt Fese LY, Hb X EELHDNAF K

Rop REEEY)
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’ RHSirZR 28 ‘ JER TR T AR
et 3 S R o 1 a3 o O I S s e e o 1

Elﬁmiﬁﬂf*ﬂﬁﬁ A BERR R E FAR SRR B A& SR A AR T 3L AR

19446, ¥ % B
(0. Avery, 1877—
1955) &= A5 fbsk 1958 £F, MG EE/R7F

gnmmspsy, LM 0O eag BrpEs ‘q}
FUEBTEEYD FRFEEZR (E. W. Stahl, (M. W. Nirenberg, g
&2 DNA, % i 8 1929—) FISEAGIER 1927—2010) 1 5 ’

7 DNAT] LATE [ TDNARERES & (J. H. Matthaei, ¥
EYIRRMEZE . BETA, =2 1929—) BiETE b
s, SRR, i i A 6

B8 F. #H = 1966 1970£F, RIZEREMAEP
F, 41N EBFY RMTE— N RHIERTD
HARINERIR RS (ETRIRFIES) .

1950 £, ﬁ%g(v V. Edman,
1916—1977) BB T—8MW
EEEBFIINGE 26E, 9NE X i% (J. D. Watson,
2242 (F Sanger, 1918—2013) & 1928—) #1352 £ 52 (F. Crick, :
RERTHIESESERES]  1916—2004) 3 37 T DNA X IR -
. B HE LS IS B R L T iR {E : WHBOERT, Sid
YREZREHORL. 19675, B 2R PR %I 8. DNA % & 0
p ; R, EHEM WHRBRAES%EN.
#% DNA Z 99 R iX % % #l J9 DNA f9 1)
HNEBREH 2. EELURDEER
7, HULERE HIR1S & T
AR,

DNA S fig 4l i)

b AR AR e R ) Ty 75 A e R R A O
IERHEE A ZEMABAR B BUHT . AR 42500,
HEAPAEARTERRIF, Bl bt 5 RS
BARKREFER TR AR . AN 52RE,
TANEEEE A Z R AR A 7= N0 7=
B, BAR, TERMHSME D), RWriRgEs A%
HAKRRIRER, Heshir it

g_rrr;—
VEEEED)

68 3i MR
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1972 %F, 1A 4& (P. Berg,

19776, RIEERER
A& B8 7 DNA F5 51789
BiE AEEFIIER

19828F, E—1MEET
By —SBAARS
ZRELS. EET

1926—) ESELEMONEST SRERET I8 ILE, BHEYR Nt RE

T DNA BUSHITS, & DNA & A% 98] tt 9 44 RARBFTR AT

it 3R 7 S — A b SMARUDNARBT @, 00 e

T D

e S 19834, BIERF
| | AR ESAERE
& A | BHEREE—p
3 | RERE, IE,

[ BEIRMATR

1984, REMNYREES! | ERRAIMEL.

UMF»ﬁgmmeamﬁﬁi”
EE—SEES,

19736, B2 FRIEHRR
ATLMERER TRNEE,
FI3BEEDNA, SNZEM
8, EINRERERIZME
PR INZRIX, FFSCEMARb(E)
MERER. ZEit, EET
ot

. i 1985%F, BBEH

% © (K. Mullis, 1944—

i 2019) A KA
i PCR, JIRERERY
| BERHTEY
| FR.

MR (£ ) BRI TR

19908, AKEE: -
B3t %) B . 2003

F, it E
{ESIRRITERY -

D 2RISR, RIFRKH
[ TEREERNFER,
AAAAAAAAA | AR ANE AR
| EEFT, METAMIN
| BRAFIINTR.
ne :

20135, AR FRKE (1982—) REBINERIR
EFI AR B R B RIERA —CRISPR ( EM
RERERINES) RARIETHADMERE. %
BATUSIS EERNESEA. sbraiEit.

R it SR
) FEEEH)
FHEEZ B 69
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H11
H2 DNA SARREATH

) Mitadhsk

& RINE B & & AR oem 46918 % . 5 FARMEX
MRk E, FPEARAXTR, #5F Kl Hoiit,
A “aFIA” BFdTHEABERKN, € TR ELR
JNER B % 2

DNA M $27% 69 .42 2 A 2 nm, * 4o kst 69 5 Fi
frietE, R—AEFimey i, £ERE16 “5F
B M, HEFERLEMH THE “5F L7 Xtk
ST LA SRLAMN AdFIERY

FEIERFEAIR (7)) SAEFREREAIR (£

o FTRE— - CTRRHHE, DRI, EREEEREAL
o Y DNAKAFEH= M W, BRI AI R A s B K () DNA 43k T V)
ATRRfAT ENER L B EER CBHE"; K5, BE4DNASTFFARAK

SR AL g
: AP, JFRE e b ik, RELX —IEMRYIRIE
ifwl RRREEAENL wmmomE=m 9FIA, BABVIADNASTH

“OFFART)”. BDNA FBRBERERY “STFESH”
M EPEAFHDNAS FSNZEABH “5FEH
£, FHEREREX=FMOFW TR (F3-1), Ak
RN AN — A M AR Bl 1B

“SFERE" “BFFRT”

A [F15-1 4] DNA BT I =RpiA T RR S

e ety
70 3R AEETR
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PREMERINIZERES— “OFFRTT”

DJEI DNA 737/ T H A2 FREIME N VI RE RS ( restriction
endonuclease ), 3 % PR il f§ ( restriction enzyme ), X 2%
Al T TR AW A B A R . Y244 1 PR 4
MEARCT R, FZELMmE . TR I D
DNA 73 F IR ERHRRITS, I B — &8 e
MR —IREE (1%13-2) WiF.

A 143-2 wﬁ DNA (45 FIBARR sk 4 {3 5% B

R 22 5 PR i 6 1 R0 5 el 6 A R A AR, il
EcoR1 . Smal FRHIEGHIRANFZIEI N 6 AR, WA >
50 PR Ll A U0 B FR 4 8 AN ER A B B R A
' DNA%%?ZFE%*JEMJ%UF.*WJDNA}#EﬁEﬂﬁaﬁ?ﬁ"ﬁ
-3). YRR E
1,\5}'JT“§IJB’J#3'L$H1% (I HELR ) PIIILKE DNA 23 # 4%
FEIBIVITFIE, 722k AR R A s 24 PR i Bl e & 180 7
H ) PR AR VIR, 7= A A A B

EcoR 1
(EGE5AZEDHR) 5

@

HRREHEEG R, H#
R BFETRELED PO E
BERAAM 27

R ——— ! W’ =7 W .
Sma | e b

(#£G5C2ams) &
» 22

JLEE

TR

A [513-3 BRING DI DNA 53774 PRS0 R P (il Sk 2R i a9 VIR )

G WUREEER)
AR izﬁDNA&*m&Alﬁ 71



PR B R dofTH B 69R? 2R AW B
2 k—AFE S A miAe K mA T, A
AT 3IANFEH%RIE, AR A FIEAEZ
IR A 45 B kb, Blde, —FFIRA

DNA # #8 5§ DNA R & 8
R—EFG? HtLa?

4% DNA X

‘Mﬂ . l
KiptrELane

HFEBE
MR

=Z]:gE- 228
BALLR

EHIRR

A 13-4 RIGHFFE KR 4 i A

72 3 KRR

PRIEIESZ FRIEER

2 M K A ( Escherichia coli) # R A
BAko B Res, A FEEcoRAT; ok
CRMKIABRAEHKR T 5 BB RGF—
FrrRp) B, Wit —F KT ECoR] .

DNA EEf— “DFESH”

F Y T K DNA H BEDFHERGHTY DNA 43, J24E DNA
RSN . 19674F, HHHF EJLASE80 % J LT[Rl & B
T —FPEEH 1> DNA i BOZE ik (i, FRZ b DNA %
7 (DNA ligase ), TEJER TR, DNA & HERG T %
AP —FRNKIIFFE B AEI, FRN E.coli DNA
FEHERG; P — 2 T4 R4 B kY, RN T4 DNA
VERERE . X PIZSEERAENS DUE DNA P BL 4857 Rk, 1K
52 PRI U0 T (0 W R R, LK O Rl Al 1 P A T 22
#. E.coli DNA 4G X AEKs HA BAME MR NG DNA R
Bk, AReEH A A WA DNA Jr B, i T4 DNA
HERERGEETT LA “488" AHEDNA F BEH AMOEEME A S, X
AL “BEA" XUEDNA F B VA N, 5% HF AR b AL
A AR

BEEBAZSEERNSE— “OFEHE"

TEREA BB S IR I PR 26 A 40 Ve R R R BORL
(plasmid ) 1 N#RIA (vector ), HfIEHEAMM. Bk
— PR . SEROTRT R | ST T A A i A0 A R DA A
il #% DNA Z 51, H-HA A3 il e S i AR XUEE DNA
5 Fo BRLDNA ST F LA —A % 24 B il Al U1 #0467 5,
HESMEDNA K Br (6 ) dl A, #E47SME DNA B
B R A Z RIS, REFEANM P BE T A IR A, B
A5 ZADNA I, BsZADNARILEHl, 7E5EH TR #
b, FIEREVEERARRBORL, R AE R AR TORL Y RE il |
AT A THGER . X EEFRL L3 A RPR AR C 2R,
VU EPUHEREN . ERHHERPUHEENS, T HE4 DNA
Sk (E3-4),

e iy
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TESEIH TR R BRIRBR BRSO, B WK, B)
YIRS, ENRREAR, XD, 455, 2k
VAT LA ASMIR DNA KB A/ B AR A2 5], s
HATRRE, YT -FEHTE, FEE Ly
“DTIBRE"

BE - ifig
EH DNA 37

THEEPISRA L AM 5 L F 5 BiEE DNA J¥51

5' —~ATAGCATGCTATCCATGAATTCGGCATAC- 3'
3' ~-TATCGTACGATAGGTACTTAAGCCGTATG- 5'

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

TURAR AR 18] 3-3 P AR 6 (5 B 4R 3 g
Wi 2% Bt I EcoRT By iR 515 %) F147) & L. W 71 Feoif A 5 5 AR AIRAP <5
. Ria, MAII#T “UI%”. & = F1a" 0
MHEM R 2MUFE, BN TFTrRSL 2. HRal ke b Kk ad A RE R AL L
DNAfE EVIT R B EA S EmEARS  4best? LR ffk, THAMZRBEHKG?
DNA 8 8] O 4b, If F % B i 44547 3. fR¥EAH DNA K BAbARA L—A %
PR R 7

O zienx

MAEMRAGCRER, £5FPHE “2FL L
B8] KRR, RS, RTIAR FiX ) 3] 69 R
3b, AT MAXFRE ARFERLAF.
XA LR L, ARET Al it 547 8] 84 i 2
M AY, RETHRAINHZERAARILKH B AT 4H%
AT oA TAE

SN TR AR A7 20 A

L R

WY EHADNABARMEATH 73
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THA., TIHRAGRIER Y2

Y

74

& mx - =

DNA RIBIREVS $E

DNA. RNA, & A i i o 45 e 4 B
FAk 25 R 7 T AFAE 22 5, AT LA ik 48
5, FEFE MR kA e AT
FERER, N, DNAARE TR, (HALL
RS TN, MAX—EE, 7Ly
#4385 DNA 57K /5. DNA7EA[F] R BE 19
NaClIE W P A BEAR, ERBE T2 mol/L
) NaClIE W . 7E—EIREE T, DNAE X
HARR SR A, P R AT LA
%55 DNA HRH o

BHHEX

1. T1#%DNA (IR b e e, 2
DNA FHAR BRI 5 19 S

2. %4> DNA KRB 7k AR — %
eI DNA SHEATHE o

MRAR

1. Bb: BrEEREA (W AERE
B OWSE, EEAEITSEM IR, 1R
HDNAR 7 2l RER A AR H ) . BEE
RFUBCRIS% TR . 2 mol/LNaCliF
W —HRMARR AR KS TR

HI5MA

—. HESE

1. DNA #2541 DNA B i —Fh
()
A. fiB%EE DNA 43 F WU B L 22 ] ) 05
B. AEH SR A% B N F DNA Jr B iR
, TR R

C. %43 71 7] b BR il Bl U0 FF (9 95 45 DNA |
, FHTEBERR Rt

D. Ak % X% DNA F BCH B9 Btk ok
, ABEZESEAUE DNA H B P i

2. TEE4IDNAFIARS, Ko EIHE %A Z

3 AEHETR

© AN 10 mL BFEE, FEATREE

R AL 7 5 AR F B 5 20

2. A PEAF. R, e, BF
B, o, W RE . RUER. ER.
TRKT . AR, =%, K5 ]

H‘*ﬂiql%o - x
[’

HiESR
\.—/

1. FRERA30 g A,
PIRE, SRIGHA®ERS,
TSP

2. fERb s B, K
HATERLIEB AT, £
4 CUKF PR IL R, PR LR,

AT B AR B R, TE

1 500 r/min (5% 5 T 2.0 5 min, FHRCETR
A

3. fF B P ARBUAR SR, Tl
BT ER (RS BRNS%), HE
2~3 min, WP HIHEGZRY R
FERIU DNA, B EEVE — A7 [k,
HRARY), FFREARE EHEKT; 8K
ZH B AR O, ££ 10 000 r/min

R4 i R A AT LA ¢ .3
A, KEHFFE TR
B. ]% DNA 4T
C. DNA K BBt i
D. IR SIREE S i DNA 5T

—. {ARRNA

1. AR A8, gt BR o A 40 2 A £
) DNA 43F7

2. H2AARFEFEKDNA FEEAFIB, AR
B PRIl Spe | #EATHIH], B F Brayiil FH BR i At

e i
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FAYE HI DR HT H DNA

HOSEHT B0 5 min, 35 FVEH, KA IRIITT
VEY) (H4REUDNA ) BT,

4. BUMSZ20 mL AR, 1A 2 molL
AINaClEW S mL, 22 R Y sk it s F
Hp— L E I NaClIE IR . RIE, W
SRE P E A4 mL B MR R, IR
¥&)GE, KikE B Tk inis min, &
WERHE, HEW S PR A
254k,

BRSNS TM

L REREAALRYRITTED T
7 AR R 4 1 A 25 Sl 2

Hind 1l . Xbal , EcoRV Fl Xhol #{THIE], %R
Tl ARSI RS AT ) AL S R

i
Spel 5' -ACTAGT- 3'
3 —TGATCtA— S

i
Hindll 5'-AAGCTT- 3'
3' -TTCGAA- §'
t

i
Xbal 5' -TCTAGA- 3'
3' -AGATCT- §'
t

2. YREEZMHTHHHI4RELAY DNA Fh T fig &
e g 7

3. 5HAbF =R A DNA #HT 8%,
BRLBREERAAARRE, 507 4E2%ER
JR A

H—FRR

AR SEHG HUR N DNA #E4T TR IR, i
AP, TSR S R A
DNA ) —Fh 5k, H- 545256 b B 4 i 19
BT HOR, BEERROT R IR

}
EcoRV  5' —GATATC- 3'
3! —CTAtTAG— 5!

)
Xhol 5' -CTCGAG- 3'
3' -GAGCTC- §'

1
(1) IR PR il B ) %0 B A BE =4 i DNA H Bt

fil5 BR i 8 Spe 1 VI A Fr Be7™=£E ¥) DNA H BE M

HEH#? HAar

(2) 7 [y R ) 70 950 T e 7 A A ) ) B

AR, XTERR TRBER A AEX?

PR
1Y BYIDNAEARMIEATH 75



#2271
FED TR A B R

© ritars

1997 4, 4% B BAF % K b ofe B b AL AP AL A K
Bk Ah, 5120154, & EH KA E R KA
AP 100 A, WY REGAFL0 Fok, HKEF L
AL ZF KB AR, il 35K R AR K
B ML A 4757 B H A ER kAR — A E Rk
¥

LAY (R RsEr, £) 5
R IEEGURM (£)

R S — R S RO BRI AR H AR AT
o EETENEARERTEE PRI, A F AR AR, Hf IR AR
AEBA SR AL AR AR5 5
o RETRBMENE—F PN
il o $—5: BEENRESRD

FEREPR TAR BT AR, B SZ2 (R 40 M PR
B e k7 M A i R AR . ARAE AN TR Y
T HYREEARN, BFEREHRSEARNEN,
WA, RS, B2 . YRR T
FHBGSFAH DG YA

W= AT ( Bacillus thuringiensis ) i i 7= 4 95 2 42
FRE AR AR (BeHURE A ), MRS B B R A9H
LR Gk AVEME L, BlERES LR, KZHEE A&
BER FBRRAEE, 1A At RE A BehT R FRBT R
F XA CRMIEAET B E AR SR AR B B R
BeH—Br i HE A FEA, PR BEA

W2, Gndfariii ik H A FERE WE?

[ Fva=pe1:N]=]:NE=3ES

FEVERAGY “FEPUETR” R B A H AR
ARG Sh , WM A L0 254 RS R OO () B PR Pl A7 0 e
BRI T hZ—. ERAREETURRZAT, H%5

L e
76 H53EE BERTRR
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ZEFEBIRAEDRBR T ZHTOAMIERER AL
EFE. REW, HaSFEORBERNSBRERE
Ko BREEFAUER T BOILHMNFEIE R, duxt B 3L 1
RIKP ) —BHiRUE A THEWIRAMRT R, K, Bt
FE PR R B R R L RO Al Y H L

FEE PR &, LLEFSEdE% (41 GenBank ) .
Je3 Xt TR (ANBLAST ) RN FH, Bl 2 0 5L 1 1
ERRZHBE I AR, Xt bRl AR B A& H 5
FHRHE T B 2Pl el g,

W T HMERE, ZEAREER?

FIF3 PCR SRERFNY 1R B ROREA

ARHCH YRR A T7 A 20 (e E LA B i

MR R RSB B R, BERATAWRT
HEZEA . BAE, % PCRAFSVEH P 1 H AR

PCRER AR N 4S . B R—TURE DNA
TREE R FH, fEARIMEHES 5 DNA IR 5
SR A&, X E 0 FE R AL R T 3 AT R Ak 52 A AR
(£3-1), ZHEARHBEENT 1985FE KW, Mk, &
HUTF 1993 - 4R45 T3 DUR{E2E%

¥ [i3-1  DNAZKH AT A S
HEWH4H 7= DNA 4 %] 5 #y4k
s (RARTRKRE) 4T 7F DNA 34
DNA 4% 2 {t DNA 4 %l iy 42 41
4 F LB H B 4 ik DNA F4& th 7
DNA R &5 1.4 i DNA F 4
A / A
214 f# DNA K488 it 4 A 5| 4 oy

Ik ERAEER

PCR [ It BEAE — JE () 2% vh i W v A R AT, o
(i DNAREAR, 5055 P AR AR BE LS S i 2 R0 5 1 4, 4 FD R
SR BR AN e I B9 DNA SR &5 () e e ok 42 o Ik 8
DNA & lfe oM AT il feeg. HAYHEN DNA
PRGN BREE, SIS REERRLEANT IS & AR
J& LA Hi6E DNA g8t , 78 DNA K& B8 T 47 4E

HXER

LBt EEAMIEN S
MRE, %Rk5 % b LK mie
RAMZALE S, FRAMEF
L, B EKE b H T, Bti
REARAHAELRR & e
MHFEF A AL FNE, TA
FREENERE®RYE, Hiw
bR REZER, Bk, Bt
MnEEAFEMATF £ L@k
LA

LEESHS =

E A 4 g o 40 T o DNA R
LEHEEMS B, Bk,
PCR R Ji & & F — R E R
mMg™,

5| 4 & — /N B fit 5 DNA
Bt —RwEF 7 5 ARt
thiEEHE®m, A TPCRH T
WK R A 20 ~ 30 M HRK,

iREEE
ot AT mq:.‘ﬁmeﬂ &17 77
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HKE 4 B E R RINEIS 900 3 0, IR IERZ .
F T2 0 5 15 51 Y 7= 4 SURT LAFE A T —MEER AR, A
T4 — KB FRJ AL PR 9 B AT AR — 4%, B 808
K1 (L2, Hehn BY BB RED . BRIEHR—
AT LAG e . EAEAIEM =4 (E3-5),

= K4 =
“® & Q
DNA o
nel U EEEDNABAH

e TR SALERR -
S i S :

& 14

5 3
Ty s ¥
/ 3 5

T HEBELEHAE O CHUE M HBETEESOCESR EH YEBEFEEHAE 72 CER
B, 3§k DNA BE L&, B, P48 R A et B, BT H 4 RS RERE
5/W%&%4 DNA &5, fif &5 RA) DNA BARNERT,
RIBEE BANE R A AT
DNA .

A [¥3-5 PCRREMiFFREE
(#: AEEPET K EMEY 1M DNA B B8 FSEpricE, )

e e

78 3E EHTR
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e
@
J PCR # BA4 3 mRNA "5 ?

» LY,

" T
: } - ALY,

> T
M ITETEITETTTER .

- ALY,
" TR > T
B IEEITITTTLIRREES - ALY,

UL LR LRLLLLLE ¥ s
ITTITTTTRTTERE. ¥ m3'
1"““""“"“'r' 911'nnnm"nnlr®

S'W 5 m

3! 5

> TITITm

,ALLLRLIaNY

E—RERGSIEAE-RK
NEHIR, 2d%M. EHME
=574 8 RERN =Y,

BIRARODIEAE=RR
NHHRIR, 2T, EUMNE
B=H = LB =RBEHN~Y.

R R LLFE PCR Y 14X (PCRAX )  H Bh5E A,
SERLASG , W R BB IS L Ik ok 4 58 PCR 724

T e hmier At
S EEEE )
ot A TRk

fERF 79
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$TH: BERAKFAIGE
R T BB, TR EiERNER
g bR E A, I HBES T —R: [, (i Bk
REMSFB R IEAER], X R Rk A, X—
BB SRR T AR O A
HFR AR RN —F, B E AR, FRic R
s DI RS - b, iﬂi ﬁi{i%;ﬁ proma—‘:ter) 2 |1 F ( terminator )
ANZEREHAREFED? R
A, HRLER? 4. REFR—BAFIRIT SIS K DNA Fr B, (TR
1 L, BREEREARIGALA, ERRNARGEFANMES
AL, A T EABIKSZEFFF i mRNA, AR
WARFEMEATR. AR THENHATE, SERIK
P ATHEBESRES T, 4HFYFER, 7RISR
i BRI RER, ZETFHY TR AFESET,
BESRAEFTR BRI TR, EATERN T, BiE—
B FRRT S 45 1 DNA FBL.
FERG BT B Y FE R Rk B kR, H e —ERR
BT EIRA, HehB—YI0; SR R R i A
B 7= A= F ) AR v ) PR ] BB U0 80 5 A B A9 (K 19 DNA J B
RERBYIRILA FEF FH DNA JEHERRRE H 5L R R B e B R i) U1 1 AL
X T — A HE4 DNA ST (E3-6).

@

BHRR
N REISYIRLS
- O R
CC ma \ @
7 \-_-,—-J A———
RS
| EADNART
A6 SRR KR QR

B=F: BENERSAZEFHR

HA S G ) PR 3 R AR B od — 2 4 07 XA R
SERANE . TR ERRE SR A2k B B —Fh o ik ——E
HBIE, KBRS AT MAEAN. 6k i kA

" e Aml e A
(") l'},—’,t/l’:",—-rr: ff'//.j
80 i3E RN TR 4
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ZRRAETT B0, AT LARROR A A B AR
DNA B EHGEAT B ; AT LATEAR 20 i — s i ]
W, SRRk, K DNA R IZEAEHE DI 1, i H Aot
Rk BOFE B BB AR AE . BRULZ 0, K H AR S A
VAL R B A AR AT R Ak

@ =n+

RIFEELE

#:1¢ (transformation) 2458 &9 JL B i
NZHR O, FEEZRMICNERF R Fo
Fikthitag.

RATBR—AE LPEF MM,
FEARE M T2 3 T v ML) Aol F 44, W
2K STt R AR RN RATE %0
NS A TR, SR EMDMIeE, 4
Tifi4: L& T-DNA (T4 45 69DNA ) 2445 3]
AR FR e, AL A Bz mies f &
#ADNA £, ARABRATH X AL, o RHF B

#JE%%_;M

T-DNA

BHERE

89K BAENTI 69 T-DNAP, il it RAFH
AR, LT ME B 69K B3 N i) fm il
HAE AR B R B, PTR 89 BAR ST ik A
By KA, Bl e, T VAN A7 8109 Mot i LI 49 [
B R B RAFH ISR, KRG TRk mie,
B A AL TASHE A AR R ESAR
AR RP— R, KJEIERMHARIFIRF
F, BHATIR L, BAF, MAHLFT HNE
B, MARATHEAR fAAS, BRF SHLFotih
HAFAETRI

ng’ﬂgﬁ)\ -"“"/
@4k DNA o S o

& . -
— Py
EELESE o
WA Ti A -
7
@&HE =
B b
~ “‘/
% - \ \[ Qv
- SAmNEE
ST T RRHRATE 1 TR B
AT AL
) RELE )

2y );EINT&FI’JJLI/W’%’FPFF 81



NS EWBENIG 2021

$rE: BNERRNSEE

H IR A Z R G , R R 4Rk st
ek, RAE IS A REGE, X R A I
PR AR S EE A B —24 .

HHERSTFARFARM, 4583 PCREB AR MR
R ADNA R EHA T Bedk K skl B3 K2 &
B T mRNA; MWFERLEMEPRBE AR, FHRME
PR ATHUR—PiAZess, il Bk H 2 75 B3R BT L
EH%,

HWK, BREHTEEYEKEREE. Glin, @
T SRAE BT B AR PR AR S R E B R R B IRT T
FRAEDT BRI DL B R B

AR E R AP RAR A AN SRR, SRt S e T
A TR M ERRERF (E3-7).

PR 1 A ) B 3 4 L ' ,
HEERE HAHEMERN HABENER &m§§s;

DNA /i B, /5 A HFARESA gigﬂgﬁ
IR FIIKER B DNA i EBEE, SRR S

Hil 45

HIEE IR AR TR

A [43-7 R TR EABIERRE

TEARFH B IR 7= i Bt R, 3 T A il 5 g 5 PR 5
PESRAREH B2 A, F Bl T AR H ™ & s 269 H
MAEEARE, ZEMEAEY . . ez ae, W
B R FA BRI EAR TR/, & HZEHE
FAZ AR T A RSE 2R BN, o H sk
PR S A3 ) 32 06 B8 5 R 69— i 2 A A B Sk B
HSEREA SR Z R R (K3-8), XAZHIEAT
AR Y. FERE R TR, W R
A2 R, o AR A BN ECh Tz . B
FNR— S Ca™ AL BRIGFF R AN, {4 fuik F—
Foft E W AL J] R PR 58 P DNA 43 F I A BDIRZS, SR J5 PR
HARBERFERAE T A,

HAT, ZHTECSP AR ENB, RAE
KEGEF= NIRRT, BATEFEWE ORI AR,
RETAE AL ERAETR R, Bl B, R

A 143-8 BIPCARIEAESET Bl : : :
ESHRAE XFE, A RELREER TR KA.

e iy
82 3Rt METHE
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AR R EAREHERCE A 2 A,
T T ’h’/’i

Loy RS, Mg R EE,

A AIEH T AR R BEE,
";'{,"]_V/ e }'*}*‘7]"\5.‘}

BHERIFTR
B R? RIEAA R

MAEGREFARBGERER ¥, HHFA R M AGA & HFAEM Bt LK G = L0 THE

WARE A, TR T4

. EEEAHEEP, 0 R LGB ARG KA A T B Eam? iEE 214+ 4

2. A IEEEEZALAA/RS R B AT AT,
G = U 69 e A IR 2k 7

4 & 3 Btin £ &

—. B

1. WFSEN GO — Rl A PR R A afp
BEPHHARATEN TR E, RERHERLSE
ARARN, RS T HURAOTE A AR TR 5%
TR B

) ap BEHEEREFEIHEFMADGER

HA, ()

(2) MEEAH afp 2R ) Ti TR 22 BR i Al
DNA # AR % AR S . ()

(3) RERW  Fanal i h &4 afp A,
MAEIRFIRIEE ). ¢ )

2. Fi| I PCREEAT APRE Y 1452 5L,
AT ARG SE P A ik . T 5145 36 PCR A9BLAR H 5
14 2 ()

A. PCR i) DNA A il J&—Fhifi 5 i

B. A5 8 b XUEE DNA 9 1% IF 7 75 B2 1
JiE At

C. St b5 |4 5 AR A (1 45 A 1010 el
R N h O

D. ZE{fid 72 b 75 22 DNA B & . ATP
4P ETRR

—. BRI

1. WA GRS L R R AR rp AR AR
FHIMERE A R E TR, & B 44 BREESL R AR
AT AR B AR A A S B AR L,
FEENBARBERF A TREZHRE RIREE
HitERvk, A RARCTERE, 22Nt a]
(e

R Z A ik p Ay, A48 k’lfJ,L:»fL

XM R L7 AHD?

HISNA

2. NAFEMLAEAM (HEFRHpsyFR)
A% N Z WG (HKERMcouER) 25
B-HHE NEMAIR. pmilyBERH 8RBT H AL
[, & 9miSn9EE B A g A R R IR A AR
Ko Bl2EZWpsyMert B AKFRE, (#KREIR
FUPE S B - NE, fe A R RORFR R

“HAAOKT o WRIELL L AE BT 3 R,

WAk (Z2) A1 “HESK” ()
[ xImar e AR A RAE (AR - EPEAR)
( Nature Biotechnology ) 7% ]

(1) PHEERERE “®HERK" 8, Ho
il psy HEH 5 A & pmi FEH B FORR, H 8 T FUkL
pSYNI12424, ZWiFR M H ALK E
Fric ik B 2 , JE R pSYN12424 (1 1 H

=]
7E,

(2) 7EMEEBORARARRT, H A9 F5]hEe
oA B BRI B AR B FEF? Rfhar

(3) WERAHKTER, THREEZ AT A
BE “HMERKR” URMRIET “REEMRT
HEESOKTT MEFGE. REFLMRIEACH
Bk, HSRERRIHE.
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DNA FERAVI G2 Bk EEE
F| F PCR ] LAZEAR SR 3E 4T DNA F B BHEXK

14, PCRAFH T DNA MM, i
T Y R S5 ) DNA WUERY IR 545 &
PCR ¥ 3L Lol f— 5 BERE I Sl i a i B Y
U8R, —IK PCR—BZEL:T) 30 KGR .

DNA 4T 545 0] fif B3 i) e A1, 76—
B pH R, ik SERL A T LA b IF i 7 5% 67 L
oo TEHMMERTT, X4l miE
N R PR S LR E 3 2 I S e U
JEHLPK, PCR =4 — Ml o Bl Hise e vy
VKRS 5E . TEEEIE T DNA 70 F AT 55 i %
SRR AT BE . DNA 4 F i K /N Fk 4. 55
A Ko BB A9 DNA Jr Tl e, wILA
FEP A 300 nm 5T T I ok .

es—— A
e RN
46 3k3%4
#HRuE—]

BAEMB02mL(ZE) WA

0.5 mL (£ ) Mfik

L PRS2

FiESR

L. PGSR s MR v B ISC T a8
PCRIAFI GBI, 1ERCR B OAF P fak
A4} o

PCR hEESRAE

84 3N LK TR

1. T fif PCR I E ik % 8 A FEA SR

2. 24 k4T PCR A REAIRAE I I L UK
Y 5E PCR 4

HEAR

PCRAY ., fEEOE . RUEFWAS . —
U Sk . TR (AERIKIL, B
VAR ) | AR ERTRNERIEER. 2

5149, Tag DNAEGH. HARDNA, 74§
ok, TCHEK . HIKZE P, BERERREGE
M. BRI AR YA . ARG AYEC
JiB AR 3,

TR BRI ol Uk e

PCR [ i (A R ML TT
10 48 3 4 #9318 4 R 5uL
20 mmol/L kY 4 A I S 8 i % Gl
iR
20 pmol/L #45] 47 | 2.5uL
20 pmol/L #y 5| 47 11 2.5l
H,0 28~33 uL
1 ~ 5 U/uL #y Taqg DNA ¥ 4 B 1~2U
# 4% DNA 5~10puL
BARAR 50 uL
. W DNAG A EH 1 pg~1 pge

L R
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2. FRATEMHE A ERIMAJG , 3580
TR T OB RA B OHLE, &
D210 s, RN P TER AYIEES.

3. ZHTRNSE, BT PCRLY
TEIPFRIF o 554 I A Rl A A
PCRAX AT R

R G o4 FE {1
FAEHE  94°C, 5 min 7 A
30 % 94°C,30s 55%C,30s8 72°C, 1min

B E 14 94°C,1min 55°C,30s 72°C, 1 min

4. HRIEFBSDNA F B K/, A
R K 2 o B I B VA, — AR i o
TRFLE 7 0.8% ~ 1.2% HIBUIS IR . 7E 9k
K B A ZE B A . R 4D
J&, MAEBARR YRR .

5. HGIRAASTAR A EGH B ABLR
HAHABBER/NOHT, LI BINEESL .

6. TREEREREREERE, ORI
T, BUBBERIAHLIKIE N

7. IR s A B KA R, LK
L PR A S 1 mm AL

8. H¥ 1133 PCR =) 5 B 4k
ZEnhi (AR IRE, FAMERR
FEHR AR T AR
FIEELIN . B—Nm
FEFLIN AR R 43 F K
INEIFRIES IR

9. PEEHE, AR IR PE L =B
(BB R E L, — 1~ 5 Viem, 1F
FEARFIRTE R BB T, 15 1k HL Pk

10, BUH SRS B T2 IMT T REEFIEAR

i3

W% e, Dk S5 5 45 R

xR

1. g3k 4 5 U DNA %5 R % (4995 e,
PCR S50 (ff FH A S i B0 8 . 48 Sk 7R IR
IKEEAEE FRT AT T R K AL 2

2. LR FTHE AT LU H A E
&, ROPEREER 534 UMY, FFHE-20 °C
A7, AR, AT MK S, ik
TEVKSR B Rk .

3. FEm OB O P R R AR
T —RRAA G, B b Ak AR L2

Wik,
4. TERATHAERS, —EAF— U HE
FE.
HRAWSTH
1. URRARINY 4 Hi DNA H B? H
it AT 42

2. PREEFTHLUKAERE SRR ILAR
&7 MARARIE—RHKH, W™
A XANEE R A AT RESRIA o

BB DIREFL A EE A 3RAE

T ira e e
7 A
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AEFEFICPERFRY PCR RIS

: PCRM 48552, J oo M E i —
COAAMTED? i E A P E AT

19724, 1 E WM k% B EAS
BIkGEANARE LB L FM, 1979,
A “TRI (Cetus) & AN
W, fEARBTRA G ERER (RN
DNA4F ). 19834E8 H, i HhEAFE
M THAPCREBHRSE, £ARREA
B, AHIAEBAMET, WRTH, 2
RAEAMT .

1986465 A, BEWBAT EE KR
B, FRBBE—K AESFLHE"
& B4 E# T PCRETE R L5 5 A By R
&, RHRTEND WAL, BPCRAR
B —ARAH, Ak, 1993558 HEE
TRIURMER, #T7, HPCRERIKEK
REAH “B—B", WEHFERER

- ——

86 3l AETR

AEHTRY, RAAANFLETEHEGEN
DNA R A&,

REHRREGANNER, HEFE
— MRl 4 H W E R DNA R A8 LM A,
197348, KRFEHHBETEERZBRMNFFNR
AFEPR, BRI EETERAERR
dRAMERE T2 FF, LR EHNZE
AR TA G REHFATE, LW+ K
D4 E T WE RS DNAR AR, #1976
SE(HEFLRE) LUE—EH a0 A%
THX®X. XEBXERERHS 25 M,
“TRET AAWIEARERMBEEY
EARAHBRESR, TRAMLFT XM
DNA R 48, H4HHA TPCR, B {E%
— W T 2 A04E Y DNA K48, T
HE#EPCRERT AWM, AKABKT KA,
B, PCREZEHR) KA.
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My F RGBT MEIR G, HREEMbEw
FERNE . FFHPGMIR PRI, § 24 S — 10
RImAAE R —F ek Bk, BELETLF, £F0HRK
FHF@. 1978, HFREBBAM G FOEBFAXY
Hlmef, skmHFliiTaAmSE. KBNA A
FHR FROGER IREY—F AL E T ZHH R
HHFE S ZER. BT ASMSFE, KB TA2E AR

5L %7 TS SR
RETRA20MLZ70ERMER, B8 7T CEME o FATRE
B, TERYON., EZTAMGS TS, Bab o ME TR AL
R, o ENEMMAEHERTEEL
7 e 7 o g LR
BRTEERSI S EMNE

A TRERBOY AR & R, 1996—20174F, 4
A I E A R AU I T —E 245, M 1.7x10° hm?
K FEH)1.898 x 10° hm*([E3-9), #2016 4t FHE 04
BRI, 5 B DR O oA ol Ak 27 % s it P kb T
82%, TEMIF~RIEIT 6.6x 10°t, HINZBPlzEiT 1.3 712
Too FEEEMA FHREFEDFEIER R EE, R
MG, K&, FRAFME IR A SR AR ER A L B4R
ML T 90%, 20174F, FREFEEEREYRFE AR LLE R
EADL, FACFER R A RIEREAIR,

EREIER B T, LA L AR 4 B8 H
RIERRARN, AR IELEHE A SRR AT ey A 1070 M0 B0 E, el
BrEt. 20154E 11 A, B—FHTEHMEER Y —%

FERVG L ([BFF “ =30 ) fERERGHHE .

HAT, ZHETEERC ) ZH Tk Ry &HF.
PR AR T S A R

%

S FERRED
FMEEFR/ ( x 10°hm®)
5 &

(=)
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HERREY NSy bR BN
RINAEMIEEH, ¥ EFAED P HEA R
e, 2 HEBIREY REN—FRRES. B
Tia) HHE f) %% ik R T R A B SR B RARAE . Bk
K&, KEE (FE3-10) FoEEEE,

A 310 FEERGTHIUKERS (SEHNE) 5
XTI (B R AR bk )

RERTBEY FZREEYH T A S
DURHE, R LR R B 07 AR MERE B BUR
BT AR o Bhor ZORORIR TR 4L 7 . A SF 4T
AR F AP P, BE T RENYUREY, W
FERERPURBEERI (P3-11), FAMAREES,

rase

A -1 RERERGUR TR

BRERRBREFEY HEEEEERLAE>,
TR 22 B0 R AN BE AR AL H [B) J 8, iR S e
W, SEAEYWT= . 5 B AT BR R A 5L
HFAEY, WLUREE HPRERNED & X
FELEMEWI BRI, A E S REmMED AL
ZE . HATE SRE R E PR R E K (B
3-12), K& (FE3-13). MHSEMEEES,

A F3-12 PR E B SRR R oK

R L)
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HREWMH®R BEEA T KEEE, A
RO Y M E TN . WS M ES, s
FEREARTT DLk B 26 Fi, filn, b E L m
FREZHNEA TGRS AR T, o] X
FEIERR IS B, BHFZIEE AR R E ok
R A I LT B 30% ., TR ERL S 5 R T s s
ST RRGHCHERN FABE 4, ffie
EREAARARBANIIALER, KAESTERR
BHE (E3-14),

AlH3-14 FHERBEES

REDIWHEREER K TINEAERKRBERN
HyFRIE AT LA S R sh A KAS R, BB R
WX HEEH T AN, LRSI A KR,
Bilhn, T EREZOR SR A K R R R 5 A
FEM S SRS T, i 20k PR e i 199 A < o R L AR A
F PR e B T 42% ~ 115% (B 3-15 ),

A [H3-15 BAEREFIENmES (TF)
SRR LR AR ()

HEEFRORR AL TIRRG W,
ARESE DI FLR, BHFTE SR
HEEANERER, AT Z. RELAE 1/31
JRAE AN FLBEAR T 52, A T X — R, RhEEK
K B LA Tl B R 5 A5 2 JE R
A, EARATAYF LD 4 I FL bty
b, FURERY SRR,
HAE TR I A SZ 0
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B TR P 4 iR
X R B R AT I D  , BETIRE
—— Py, S A PR TR A S AR 2 40
= B, ECZGPELIEANIE T BibE SE B E, e
e l‘ﬂum%m%mﬁﬁA%W@\bm%ﬁﬁ\%mﬁ‘%
TP L RARAIIBK 4%, R TAATHE
A 310 REVEMOMIIER g gt (RN AR S RN 4

TR RS (F3-16).

@ =u+
FiE

F AR —F A A T Hm A LR AER £, RHRAFXE,
WA E G, R L2 T m A
Febbgkgm, soh, FRENET IR, #
T, SARFHMABALELES hmFLA—L
I, BGAE S THREG T HRAMAMIR
a4 & e 4RI, 300 Lk 2 kAR .
1 mgFHA. 1980—1982%, FFRMAE |
B TAZF M K AT 8 AR 1 4w e W BRAT -
TFHA, M kghsAidh b ToAEE120~40 mg ‘ > —
FHE, 19935, KERAELEFAATR _1 /

Fa-1b, €K 7 G —A Kk .
#a-ib, BERNBALFHE—1EA DR Z i () MEIIEAS, AR
TA%Y, BWEERTFAFRECAMN R — AL T2 — BN THEE o -1b

FIFAZE TREAR, & 0T LLLEni 3L 3h 4tk A 7 2
Y. Bl g 25 AR 1 SRR S FUR R S ek A R B
F BT EA L, E R A S AN
LSRR, XA 52RO & A A 2 R B
HEAWFLE , 7T LA o W FL R A 7 B G EE A 25,
DOFR A FLIR A W B 0 g P s AR W RS . HRT, BheE
FKOREN . WEFIWILRED RN, G T Dist
A, M EEA . AREEN o - HURE A 5 EE
EE257 i o

He P T AR AR ] BB R ST AR AR B T A B AR

S i
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B BT, NARAES IR — MRS . A,
MIRGAIE R @ FR AT BB T . T
WHERIE . K/, A5 5 AR ML, i H A5 R
RENUIMILL, SERNBRIRER . AT B ISHIR 5 75 5/
2, TR LU 5 Bl e A28 B B M A SR 5L 1)
7 JBX — BRI R S HE R . B, Rley
FIEZ2 R P TR AR XSS A0 28 B b ATk, SRATMY
T IEAE B PR R B R L AR T, LA
PURPE IR B IK, SRk R PR E RN, RIGH
WE LR, B MALTIR R HE R RN A 5L R 5
RESE B H o

BERTEERmIWAEYNAE

AR TR EER T LA =259, i RBEr~ & fh T
AP FHEE . AR R N, U L AR — ik
R ERT], TR h KL BMMANERIC A, X PR
AR T LAE i B R TR S AR 7

YR — P2 B R R . R 28Rk Y
M B BE LRI BE R AL 0 P B BT (&G
HBEFLNGI 77 R AR TER W, RIEHE A
VU ORI AR AT PRI B A BB ANTIR R
moRIAE L, AR SR/ R EEFLRE T R EAR
AEW R H AR RIS R, TR, B0 s a5zl
M ZE N S AR I . Rl 35 o R I A S R 2, 7
i Tl S B A A = BE T . FHIX RO ik A 7 i) BE S
EF 1990 4F8 AT, #ZE 20084, EC SIS HHNY
80% LA I

I TR AR SR i 2 T B, T AL 2 it 22 3 0
G QLR T OB A TR, AR R B AR K
A MHOARIR= Y AR B EE, PR TR AR
5014 T oMb P R By 00 R B L A A R
HE P ROCREL G

R TRENTERES T E HEA LR RS Y
anff, RGIRZad EAMELIR B AEYHl o, B RILREHE
AT LAREff Z A B i) AN " R AL FIR S TT Y,
I FH 28 5 DR s B T A o A 7 R R+ KR, IR 2
M TR ARATEZ A HE

@ seExsm

o R A L5
ARBNBCRE, dE TR
Ak, AT, ol
B R 4B

BXER

AEBETRG T &%, EHE
B R B ARk T — AR
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HARBRARAEAR, ZRRHE, HAFELBHEEVISH, 200 $HGHS, TR

k. ERAAEFESEY, ARE,

ok RF. HiAE:

1. BiT&RBIELATREELAREDG LS ENRAES foit o ZAEH?

—. B

1. ¥ KIBAT T 0 TR £ b N E IR
BRI, EHSARBIFEGAAN, ik
B TR AR A A A KM . FHIAHSRALR
A S ()

A, SR AR O B PR B RERE A DNA &
Er3:

B. A AR K ME R T RIG R Y]
AR

C. KIGFF#EFRGRRE"™ 4 NE R ME W
SEa] Lg%

D. KIGHT i FRAR i Ak B o 5 1G4 i R
I f 5 AR 4

2. BETEMATZ, EREB, FTHAR
JB T HE R AR Y -

A. BrEHREEIFNPRIGY S %

B. FllFIFLIRAE S N 25 = 259

C. filis—FpREREME AN “HEPAE”

D. Hfilli—BhiEr= A TR IR TRE

—. }RERNA

1. BRHRA9A 08 5 H B RE 9 & — Hhdm
il EPSP A A M, iR 14 2 Fp Qg
2 B T SFERISET . BOH R R,
EAEBR A R A Rt SV 240 fRkax A
[ Ty i 2 — SR B PR H 1

(1) T2 “ ASNE EPSP & A 3 K
e R A PO H " MR, e,

OF: I 7 > g A =i E 15
) DNA R BORITi Bokr, Hydt 8l Ti Bk ;

@ K EH Ti B ALK

92 3% PR

H3I5NA

@ FIMEHBEATI FRRATEER

AR, R TS B R DA
@ I H R ST R AR BB ARk o
gER. AR HIRRIET, 53D RIPRAF IR
B2 3 T 5m

45 2

(2) T§EBEIFFE T mE,

O fEZSeseh, B4R ERRTIY?

@ SR InEE A B9 SMNIR EPSP £ R Ak R ) B
i, FEIEPR AR A RO OB S A S 2
TURES th E— T R B

2. B [R) A ) 7 i 2 PN AR R R
— Rk AT AERI I, — IR —H
AR 4% H 2R S MUK SR AR . ARG A
[Fl2e—FE, BIFERMEE, R TRAAR
K, JFHEm , SCTEH T R OIES LR

e iy
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B H 5 LA AR BRI

O nitamx

AL AmE &35 FEAMELEREAMREE LY
mE B HEYEE, I mERSLREE, 2EA
EECMORAFATELEGHLAR
RTPEEAAHRAZEOAZE L LTS, 2 Rdit
BE, AT HERAEOGF, IEARGLAMEA
A EHOERN, MBYTHENEFARAEETERN.
A4, BFREEEHTEEG KTt forGi 69w

X8R 50 B BT R R A 1 B TR R S B
. EARIEREUEBRS FTHEMABRESEY
DR X RIEAEM, BEENSHRER, KHENRF
BEAR, SHE—FMTNEAR, UHEBAXREFMER
RIB Ko ERMEIEHN TRAMIERE L, R R
HTHE, 2A&ZFRNGEERH TR,

BEE I TAWF . AR LB LR A A R
EARTRRGG TRAMERE. Hil, ECRHREA
M RERY R T B, IRz T BE 25 A T
Rl A==

ERRIERERNSE

P2 BEHATE AR TR R, RO, #—
FhAE YR B 20 5 —F Ak, BETLUFAEEA
AREF A MO T, SR BB AR, XL T
R, BEEIREN ERgEEFEARTEEENE
BR, X8 RRE AR AEY K I T2 e L,
NS MG SR E M AEMFNTE, HA—ER
ERAANLBEFAGENTE, B, EXRPEERNS
I FERAIC, TR R 0 R A s v Y P b S A il —— K
A BRI — S E R RS TG T, SZ AR P 6

JHANEE “m” fim

e e B Ak
\TIRE -
I ¥

o FERTANERREZMW
> HRARTAZE AR Y

@

frdmil A RE B BT RIS?
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EaRIEE EA

kI FRARG=ZHLEH -

MA; EAMAREEEARR
REERNE RE, REETX
REMHER, 2HRENHE
H; EREAEEAMEARER
A et AT 4o

SRRV FE R o 0 2R R 36 30— R P 40 i K 7
FIRGOOTEE, BT LB R A RS . IRIRATPRE R A
FURRIE T4 352 (L B AR E PSR M, K AL E
TR R E 104 (09 R A BEEAS RS SE R, AT
LA T oK e R o R R 1 5 i S 4R R S A
2%

BEHRIENEFRRE

AR TREERIETIE? AT TR HAR R
i AATIX 2 RS REAYRRE TR, MR I B A AT
o, BT RERGEEAR, FILEE RS
PRt , BT i O A R R R SE Ao

AT, IR T A A A 42 I v O 3 )
1. BHE-FE FEpmBE) T8 RAA FE ZRm
F¥ 51 i 42 Bk i — T BLELAT o A A Y B 1 B — AT A
fig. MEEAR TEASZME, ErHEARDHE: M
(8 1 T A th R — BT UM A9 2 A BRSSH— I R Y
FILRRITH PR B I SR R A LU RS (SR
oA R R R - SR A T A R R (1 3-17 ),

ZRksE mRNA

(=444 )

© == e

R REER— BUR LR P I 2« Wit

94 3Nt JEHTRE

AVE3-17 B TR AR A D

BERARTEEXRBBONA

| EAFAF e X — Bkt 69 BLRAZ
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ERETEMNA
AR TR IO 0 20 T i) AT R i AR S, F
B AU S A B S, KSR I 5 2 okl 2
DI BRSNS T, GBS £ S A s g —
AR R AR R, XA — E R LR T YL
P, BheEZR A BB i T, NFRE RS
YERT. BFFE N GO AT A B 5 A SR s e B, A e
By R B ASER BEEFI A, Horh BEEAYHS 20 ~ 29 {3 S IL L 2
95 FE 53 FAH A FATE I 2 SR ) SR X R, il e A [X
BRSO A P RERRICIBES Z 0Tl frE R . BT,
b2 K 0 ek A A 3 R R R S T A 7 A SR P 51 il
iE, fd B28 MHA R KA E Bk K 5 B29 13 Ay
BRI E, WA RANE TS RWEE, hikiik
B BB B ZF = S E ARG R Lz R
FEBEZG T 7T, AR A B TR & 2599 A0 W
'wm,+%%ﬁﬁﬁﬁﬁﬁémm,M%W+%?}¥L
—A R R L E R, IATE-T0 CHAMT, T
PE AT MR /N TE R TR 2 7= A S R,
M ECE FRIT SR R RFEC, B2 Rtk 45
BYURR X g8 PIAMNPUA L, 258Xk it
VR K B 28 S 9 5 32 K 2 FRARAR 20 FE LAl Tl i
BB TR 2 FH T SOk a0 RE ST A& 87 0 Tl A it
fhn, Al RCRF AR AT KR SR, PR b
ATFBRGEF Tk, 28T W%, 245Nk, WWEHE1
FEARE LR R RE A L ER, MdaT ek s —
A Tl Ak A =T R B 2 AR A Mﬁ%ﬁﬁﬁﬁ%ﬁmm
. R, BERIEAZKUERES 5RENE
ﬁ%mm.U%EEW%QWWMﬁﬁ,ﬁme%Fﬁ;
WA B2 Z R F R R TR A B R S R e Pk
2y, i UGEREY R ABNESH, [T BRI RE R
P SILT
AR TR TR R KA TR, FERENEA
J RS e TR T IE 0 I S 4 b, T X Fh s 5 4
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—. MSIEFEMNES (1 LIIERE)

NH,NO, ( 784z ) 1650mg  KNO, ( #5847 ) 1 900 mg
KH,PO, ( B8 =447 ) 170 mg MgSO,-7H,0 (LRKA#E 4 ) 370 mg
CaCl,2H,0 ( =K4&-§1L45) 440 mg MnSO,-4H,0 ( WRAFE4E) 223 mg
ZnSO, 4H,0 ( WKA#AE4 ) 8.6 mg H,BO; ( #& ) 6.2 mg
KI ( 524t47) 0.83 mg Na,Mo0,-2H,0 ( =/KA4aE4 ) 0.25 mg
CuSO,5H,0 ( ZKAHEA) 0.025mg  CoCly6H,0 (5xKAF L)  0.025mg
H R 2mg ikt (fAEEB)) 0.1 mg
Hagae s aE (A% B,) 0.5 mg BB 0.5 mg
WUBE 100 mg AR 0g
IZRE 10g

A ogk ik *

* Ak A F k. MRIRS5.57 g FeSO, TH,0 (LKA BB B4k ) #27.45 g
Na,EDTA ( Z=fw T8 =4 ) , &T1 LAWK, #RESSEFR, Bbll Lighiit
ﬁ%ﬁx%/\&,&a’é’;,&s mL.

—. E4IMS IEFEREE

1. Boa &Apaik, A, AP RELLKRS 1045, BMELERSE 1004 (MS &
HheERFIALEER) AL, RAEFERRRNFTRANGANS — & TH | mg/mL 69 7F
BB ARELH AR, AR EHIE AR, §EIRE SR R GRS, RS,

2. A ARIF A9 IRAR AN 800 mL AR, AmMARIFIEEAL, REMANEMHI0 g, K
BRANFOREALT, MEALE, AN FHDRE TG R, RN, BREBKEEE
1000 mL, A% pH.

FFRAEGALRMIERL: £ MSZHRAPABA (FRAIRES) 2 NAA (KT8 ),
FREREHH 0.5 mg/L,

FFHRAEFGEHRA: EMSEHRAF A BA A NAA, RERESH A2~ 3 mg/L
#2 0.02 ~ 0.3 mg/L.,

HF R ARG IERL: # £k MS 3% 5k 2k P NHNO,., KNO,, KH,PO,, MgSO,7H,0 #=
CaCl,-2H,0 89 ¥, FFifcin NAA 3 IAA (VIR T8t ) , AEREHAH 0.1 mgl.,

) iREEE D)
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FiFR 2
DNA BUHHIRENS £ E LIS HEXR RV EHI 5%

—. HERAEHISE

1. 101 gTris (Z£FARLTER) A S0mL EABK Y, #LEM,

2. A 2mol/L 4 HCl &% MY pH £ 8.0,

3. ZERF AN 8.76 gNaCl, 37.2 gEDTA ( T=fcwa Ta% ) | 20 g SDS ( +=ste L wiatsh ) ,
HhmbdEgE, RAMAKEZEZ 1000mL.

Z TR ECHIS R

1. IR 1.5g =%, AT 100mL k&P,

2. RPN S mL kARE, RiFEEHRA,

3. IEAAT, £ 10mL 6 LR E& P FmA 0.1 mL ARRSHA 0.2% 6 TEER.

fif% 3
IR S HE R IR ER kSIS XK RIRYEC /5

Y HLIK MR L

% TH# it #F ML /L
. 50 %
Tris— L 4 Y 42 Tri
o (fé‘;’%/#’i{i 40 mmol/L Tris- 7.8 # §7 lg Ln?siklﬁ
1 mmol/L. EDTA oy
100 mL 0.5 mol/L EDTA (pH 8.0)
5X
Tris— F B 38 & o i 54 g Tris
('I;BE) 45 mmol/L Tris— & & % 2750 B
| mmol/L EDTA 8

20 mL 0.5 mol/L EDTA( pH 8.0)

Y TREIC R R R A B Ty

ERBET 6X EAFE WA fEFRE
0.25% & ¥
1 0.25% — ¥ ¥ # FF 4°C

40% ( JREARRE ) BEHEABE &

0.25% # B %
40% ( FREERL ) EHAB K

ey
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