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I —FHEBHLAEBXSESTORTE, EZHERHE:
EHEYFTHEMAEBRKSEINY, FRHAEGYEE: BEHT
5 BHKT 1,000,000 & 3,000,000 B RFHIIEATBE R IEBLER S
FEAN Sy FEIE—FEREMIEE N, N- BB RSB N-E R
BB IEX BN R SN REAELERAS, LPimR N-BREEE
CoCoftdt. MR C-Colie e, FRERMMAL C-ColiZe. MEPBERA
B C-Colt i, HAMAAsMREAELERASHRAERAR; EPg
0 ASYHFFAETBRORSUEE, FEFRECHNTABERSY
7 25°CRYRUREE /T 1000 A
2. IRBRFIE SR | BIF¥E, EHERASMREBENEAE H
T
3 AREACFIE SR 1 B, KPR IERBRII RGBS YE 25
15 CTRHIREEE A /NT 500 EiH.
4 RERFIESR | {7, HPdAEaviesm 20 —ME .
5. IRBECFIE SR 4 77, HPrRZED>—F AR E B 9P B,
FRAN 2tk n e I B 2 2D — b
6. IREAFIE R 5 Wik, HPFRZED—MBHFEIER.
20 7. —FMEHERERKSEINDR T, ETEERE: |
B EHE Bk K AEBHE BT ENY, FREHE BT
HadE.
KB EHE,
ESBMTREBMEHAETATHEMTONAEY, ZHED
%5 GH: AEASTFENAT 1,000,000 Z 3,000,000 E/RIFFILE 25°CHIKE
FEX/MF 1000 ERHIEZBKH REBRRE ST A MREHEL
1 B 4H 515
EbfrAROHELERAE —MRESMETRNRSDNE
W&, A
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K248 aikonH NEETBRNERSWER.
8. IMBRFIER 7 MIHHE, EFERAZNRBREAENE IFEH

T
9. MWAFIE kK 8 W7, HPRBREWEBATCRE _EME. &

5 BRI TEMRE. AR, ERIBEIGE. BRATENESEMBNEE.

10. RFEMFER 8 WI7EE, HPBRGBENEBAECFTERE
7%

11 — M EHBAE RS BINPNTE, ZHERTRE:

HEAE RRABAEBIKTHIESNTY, FREHMEBIKT

10 HaHE:

KRB EHE; _

ESBEMNTREBHEAETHTHIESTYNAEY, ZHED
EH: AESFEHIKRT 1,000,000 = 3,000, 000 ¥ /RIFFAE 25°CHEH
KiEA/NT 600 ERMHERBKRMABBERAYNMfG S Hry: MEER

15 (N, N-ZHRERETRE) MREHIERAS: MamRMEBHER;

KR RAMEERAs 8 —FHREMETRIREDHE
W AN

HAPEHE BT HNELBRAIER SRR .

12, RFEAFER 11 P, ZTERAZNEHE HEHIT.

20 13 MERFEK 12 58, KPR RREMEAERFE _E Lk
RE. B SR, AR, EREERHE. BRABEBEENEN
W

14, BFE SR 12 W7vE, HPRBRENEAESEEREM.
15. — M HEBHERBIXSBSHPRITE, ZHEERE:

25 MABE—ME IRPKREBNEAEPBALSY, ZHEDE
H: AFESTERIKT 1,000,000 £ 3,000, 000 E/RGFILE 25°CRHIAS
& /T 1000 EHMFER BRI NGB R SRR a4 s MamE—H
L FIE AR (FR) HEEBRE. N, N-TEARRBBEMN N-IRRERE
B ERBRNESYNREHEL/ERAS, Kbk -BRAREIER
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C-Cofide. ZEERH C-Cofedt. REEIURH GGt . MBERA
I C—Cofed; HAfiAsMEREMEEMASMRIRAR; XAk
HEMHNE TR R S VIR
B E FREARKNISTHERER;
5 FER40 B B S —FN5E 3w 2 [B) B 10 B35 (R 184 & R AN ALK/ 90
TR EHRETYE, RtkoEI .
16. RFEHAER 16 Wik, HTFRABRASWMEEHEo—MAEN
#la
17, REEBUFIEK 16 7k, HPRELO—FREFIEIER.
10 18. RIWAFER 15 Wik, HFFBREMEAEHA D EITBRR
REYRE N, N-ZHEF BB .
19. ART|AFIE K 16 WFEE, ZHEXRSANRRBHBHE FE
AT |
20. IRFERFIER 19 KT ¥, HPFFBARBEAEBLERHE AL
15 BE. BRI SR, A3, BRBETE. HREFHEREGEAEN
BB
21 AREACRIE R 19 M5k, KPR RRENEAERFEENE
o
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— 7 BB K B AT T i

5 FE ARG
KEREAHATHEAERIKSETIOHHEEY . BHE BIKIT
HFFiE. BRMEATEEAERIXK>ES IR FE.

HREK

10 HFWTFJLRBARMLE, EATEBRKCE ZREITEAR: )
EQERFEREABNERLL, EAFERRNARE, ZHEaHE
R FEREEZHETERENSE; (1) ZBAREXRR DI &R,
(iii) IRBREZHS ORI HNR IR, M) EZBEAZTEINL, &
W, tn Camilleri, %%, B E ik : B & M L Bk (CRC Press, Boca
15 Raton, 1993);: #0 Grossman %A, 4ig, BHE HIK (Academic Press, £
Hh VY, 1992) . BFXEMR A, FEik, AMTMRAMNBETNHEAE
Bk UL BEAEN ST, fFHRZER. BB, A RRELEZE (DNA) 1
WREFIRST o B T E 5 R A 84 R N (PCR) F=#1HJ 24700 DNA U+,
Z 0, W Williams, 5¥%: BEFTETHRMA, 4. 227-232 (1992);
20 Drossman %% A, Anal.Chem. , 62:900-903(1990) ; Huang % A,
Anal. Chem. 64:2149-2154(1992) ; 1 Swerdlow % AN, BB % .,

18:1415-1419(1990) .
HFEHEEBT, WTFARK IS ZER, BrERE
HME, FtZEEFRPEXS BRI EERD N R YREFNTTS
25 IR M B AT BERBERS, (B7E— LB T AR E AN SIS RY 8] R 2 2L
T B BA RSN TR MEVERAER . Rl
W&, EE. MLBRA Y% EF, W Bode Anal.Biochem.,
83:204-210(1977) ; Bode, Anal. Biochem. , 83:364-371(1977) ; Bode,
Anal.Biochem.,92:99-110(1979) ; Hjerten % A ,J.Liquid



01816229. 0 oW P E2/160

Chromatography, 12:2471-2477(1989); Grossman, U. S. ] 5, 126, 021;
Zhu B A, U.S. EH 5,089, 111; Tietz A, Hik, 13:614-616(1992) .
A EMEBIKNABEERUN T —HEELENBIE. LI
%, BN ABRBENBER (EOF), REEAETPHBLESHREER
s ). WWHIRMHEAEAE BRI TREMNE: Kl uigske o
HE, WE DNA WFREBB . UEME AR S E B,
ZME RS REAEBRIK. IEMNBEAGTIERGTES FENENEK,
ZB S ERTEEKIR, fERGFEE TBUERER BEEE . @A
BARE 2, EOF MEERKB T 2MEEN EAMEN, BFEBHET M
0 . SHTA S/ BRSB A RPEENRM. 2B pH . B
Fa] M a] AR AR Hu R AT R BB A i s I BE o, 22 ITIF %
ZR R BREHIXENRE) .. SEZABEEANENERILNGR
g LIS R ER, SRERESYWIER, K oH f/S0RE
FIET, ATHEMGEEAERENBRR>ENRNMER, NSEEQE
15 Wl AE R R BN .

Hel, BEFHTGRENEATH#ITRRERBRHOEAERIK. TR
BHERE—REERTR, BEERPNFEW, FEUTLZHEEENIRS.
ST RAKXKMEBAERIKFAFBRSITHNZNEBHE, XERBEF
MEEN.

20

RPARNE

ARPREHTHEERPINTDHIBREY. Fla, DNA MFHE
HNETCLZERABRNBREES . RENRAEYER: BRED
—MEME. BoTE. EXBHRGHREESYNT AT, MiED

s B, ARES-METBENREESYKMREMIERAT . ENERE
HHREY, HEVAIBRETEKNREWER.

B—AHE, AEAEEEAEEKTH. BAERIKTHERERH
FHEAR T EMYHHAEVHRERERE. U TEAETHAE
YrEBmaESMREAELIERAD .
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ER—HE, RE—FFE, HPERANAESHHTHEHAER
KBS, EREEHHEF, XRANFTEERZNRRENE
ME S AFF R B A Y B AE Bk T BT

FEH—HH, ARARBREFREE. 80 TE. EXEKMNFHEEL

s BEAEUFHSASMRESHERNHEEIERASNAESY, Miksb e
A ENE . TR ELHE, B B BioRad Life Sciences (Biocap
XL B4, HF no. 148-3081) . FE4E M AT LU A A Gk 2 A0 B 7 VE T
B SXFERIFRRE, BN, R T Cobb %A, Anal. Chem. 62:2478(1990),
#1 Grossman, U.S. &#] No. 5, 347, 527, .

10 ARATREREAERIKD BRI G, ERELHTE
b, KFSEHELRREN—FAEY. R EEES —MaiZ XL
HEWEFFE—REANRRENEAEN AT E.

B P 43¢ B
5 Kl 1 WERE R 50CHEITREMEH Y5 FERL A 744, 000 &
/R #R (Da) (0.75M) ; 1,376,000Da(l.4M) ; 2,015, 000Da(2.0M) ;
2,517, 000Da (2. 5M) ; EY 6, 377, 000Da (6. 4M) HIEAT B HI UG BLAR R &40
FaEMAEY, HRICHNERERS FTEREYNENE BIKEE
FIREE D EHE. B 1A (L) ERRmE S HENEREREET
20 WEKHBXDIHIE. B7~ 1B BRLLa8it g BT B e EH R
AR ER B R/DRE,

B2 A 1 TR A EY), {B7E 60CRIEITIRE T
HIRICHE R EFREEYHERAERIKNENLBESHERLE. B
2A (L) BB E S RN EZFRBETUENFBEXRDINE. B

25 7% 2B BoR LRt B B BOE B B R XT ZEAZ E ER B L P B ) B K/ IN
P

B3R RE 1 AR LA ESY), BE T0CRESTEET
HARCH SR EREEDHNEAE BRI ENEBESFHELYE. B
SA(LER) B RBARESHENERERBETUNENFBEXDPNE. B
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& 3B B LTt i BOT B B A e IR P N E K A BR K/
A
K4 RAEHEEER 1 LM ETATNAEY), E50TC,
60°CEX 70°CHIZATIRE T WEZIH BIHE T P RIRIR . BLBEE S B
s MRFREIRE 1, 2 %0 3 BTN SRR S R LR 0 B U T TR .

AR 7 =
“THIEIIE N “TREB IR AA R R EFBR HC=CR-C(=0)NRR. #
lo £, Eb R ATLLR-H B{-CH,, R A1 R, 7] LABSZ B2 -H, —CHs — (CH.) (OH.
—CH,CH (OH) (CH.),0OR, « —CH (CH,OH) CH (OH) CHs . —CH,CH,(0 CH,CH.) ,~OR: «

-CH,CONH,
—CH;
H—C—OH
HO OH |
- HO— (ll——H
......... ;:_>_ CH,OH HO— (l:—H
0 H— C—OH
HO E‘Z ClinOH ,
R, BT LA ST s B -H. —CH, 8-CH.CH;o x F y FIEUES 1-3 F1 p HIEUE
4 1-200.
15 “ERNFERTIHERESTESERNR AV AR

BWEWSFEM) . SWHEHMTARXEN:
Mw=(2n, x(M,)Zj/Zn, xM,

Hehn ZR-00 i SFHEBRMES i MBS TE. RIERS
B8, EHEHNRE “HFRRTENDTTE.

20 EMAEFARE “BRE TN TRHITRIK, BIGREEI BN
FARR, WZE A FRISBEAMOMAEYIER, B TUERIE
gifly, BAERJLA RS AR BHRAIFEE, BFRT, REEE.
ERREFHESEHNET. A, E. ]S ITUaRRENE
R, AFEARPELLHTE - REANBAENERRLERS
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S BN AR EMPRERRERXFIRE . AR S EE R A
VFE KB BN R B i . ik, ERETHEAFR+S, XA
£90.8-0. 02um™ FIE{H. XLEHEAAN T W2 AL S5um-27 200pm {1 E
BEEMNEREATNRTAR AR, KiE “RBEMNEAE " RRE

s MEESIANARAAESYZ A RRIGEE, BIZEMFERZ T RENRE.
ERELELHART, HTARANEAEAN TYRAR: Z8ILEE.
MG —E . AR, EREERBNTIGER IR, MRS,
ERUENEEERE T ZSIhER M e, BRI EATES, FH
HBREMERPNERE. BREMTEE, o, BRGREEFMRGE

10 %2, LUCRYL® (BASF, #&[H) . TPX" (Matsui Plastics, Inc., White Plains,
NY) . TOPAS® (Hoechst Celanese Corp., Summit, NJ). ¥1 ZEONOR®(Zeon
Chemicals, Louisville, KY). A, EE40%E R M HHAR AT LL
£ U. S. £ H No. 5, 750, 015 F13LF.

EHFEABARE “HEINTYNEEY EFEEE. 85 FEFRS

1s HoFIELEH, RAMELIERAS. SEMNEEYHHIETEFERAEH
ERIKERBBBRTITEZZER, EBRAARKX/MEAFHELUSAER
M- BEENILNECED S F. RENBEARANRSERBERTETH
4, BEMBRAMNMAEEXENEAESY+F. BEHiETHASEEREE
E pH TMREZDENRNENRFIGERI—8 9. 780 Aedas
20 —MEBEMERBKRABKBEREEY.

ARIE “DNA JU/F R B R4 TIR1G R T $EHT DNA BARFFIH]
FFE K DNA 2R, XHFEAFBEILLHET%E, H Sanger
ZIRE O, B AR, WH Maxam F Gilbert k. RERWEHS
P = R (n7E — R S L BE = BE R ER A7 & T AT | P O AY) , BX

25 RBZT—MF R (k8 MR ARK Z AN TR, EREEE
ICE 5 -5 LLRBIEA B 3 - R imiaiEs)
“REYUECREREBE XEH, R4 —E P B
/NS RR FRTABRMN KRS F. “BERYRENBH—FEHKE
BHTTHBEIREY. “HEY R - HRME S HRAER B ITHM
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ReW. SEREVHU-NEEKEREE—REUBRRESY S T
BRERRATAN. XURSUEUTEHERESY, BESBENLIRS
PRSP, ERREYEUTZUEEY, RAET
NN R— AL BERS, FBERRKERFEIN.

5 TERHREMEE, fln, EARECINRGNS St itgsd s
MRSV T. KEKAUERE TZHRETBERGFE FT#T, &
THIEE T, DHANEBRS, BRIKRE. EERS, W EKEAE
HREWER, FHHERMETRERNME. WXBKOESRRK, ©
BN TRBRUERER T TRRED S TMEMER, EEERETAR

0 WTHRAERER. FEBRRESYNR SRR TS UERGES
MM sEXEM P KB, Flan Odian, BA R HE, ¥ = K Wiley
Interscience, 1991) .

FEMAERIARE “ETKRMNAGBER A R OB RGBT E
ik, SHEIREZUHNREY ST, BHBRTBREROEEYSF.

5 Bk, EXRBEHRRSVHFARSEARENRREABENESY ST,
HFBAER G BRI FF AT EERAL .

TEHFHPIARE “SBRER R SRR AT R2E, B
BRMEZEZE . ZEZE. Ho- 2R NENEitRey. #fi
H, ZERFHPER _EESHAVYBREUERSZER, AW, #

20 WHKZEREE., EREXHARY, ZRERPK DAL EEET,
an 20, EJLTAMEBERT. BRIEFIMNIE, BHEZREFREFEINT,
an “ATGCCTG R RnbEt, NIEMZFRMNERAG N 5= A “A”RR i
FRER, “CRAMERE, CRAMALSE, M TERREEME.
R RN R R IEB RN . PR IR, BIRIES. BEER

25 IfEs. FAEBEERBRBEEE (Phosphoroanilothioate ). K % % &R g
(Phosphoranilidate). EEBRETS.

ARIEC BIHEDHFHE” R puw) RAKBERDEMNA—NELEROE D
ZRERAFBHMEMNMEZ AN HENE. BEESHRATLUMEHRDT

NNBEHRE

10
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L, =l

W, =W,
He ¢, RKEN n MEERNSBER A RIERE; . ZKE
J ol MEHBRASRERFBRIOTBRE; LEERBKEN n MAH
RS HER R BNIENRELHSTE; M K. BERBKEN ntl A
s BEBRNZEERABNENBELHNE2RERE. “TRNE"RETRA
BB EMERMIAEKE, BAEAN S B R25 KIH 8] .
RiE “BRESPRERR RRSBERA BHIK/D, K REEsS
WEBETEFERRT TRAT0.58,

Ry = 2%

10 M SE R T R R A R
7E 45 P B A AR AR TR B AAE A Frid R R et
g S| HMTE 2% CMERZIEIANEASE, ATIHRERENE
il B (IF RSN SE LS EMBEMTINEAS %
 EFBEHAERY, ARBRESHEEE. &0 TE. ETEH

s HEBRESYFOEATNEEY. ERECLHTRY, deWHE—2D
SHRAMEERAS, MR-FERGBE M) . I KRB
YA ETBERNESRE. REBSFRTSAAEEY. AT
Y, RS ERFFNEE. SOHEREATRKNAE. BiR
T RAXEFERRFIE.

20 S5e ik AEyate, BETAFRAEMBEKTHN, AR
HEYH—ANEAET2FE 1,000, 000Da-3. 000. 000Da FIIEZTBLF 1
BLEE SV R RS . 2FE/DTE 1,000,000Da RILMHER
HBEERESYHARHNASYREFEENIHE. 2 TERTY
3. 000. 000Da FIZ 1 RGBSR &1 23RS B ) BANRE LU, tndd A B

s AEDHMAEAEPEE. B, ARENAEWE 25C TRFE DT
10, 000 [EiH, LiE/NTF 5,000 EiH, FBMEDT 600 EiH. EITHRRI
HEEBRESYTTALRE, fil, ZERAMMEREE LPA) .. IR
&Y, MEREEY.

FEaASTAERARRABBRENEKE -RRREBREESD

11
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(BN REEZE I AHBENA L) . SEMFEKE -RRKHBEES
VB TR ENHILRY):
R

o

q
o/c\?il/k4
Rs
HehH G R ®TUAR-H B-CH,, R F1 R, AT UAS 23 2-H. -CH,.
-(CH,),OH . —CH,CH(OH) (CH.),0Rs; . —CH(CH,OH)CH(OH)CH, . ~CH.CH, (0
s CH.CH.) ,~OR¢. —CH.CONH,.

—?Hz
H—C—OH
HO  OH
HO— C—H
--------- CH,OH HO~ n
O H— C—OH

|
HO Y CH,0H

’

AR AT LA MR -H. —CH, B -CH.CHyo x F0 y HIE{E N 1-3 F1 p K

EA 1-200, Fn g EREW 7 FEEREALE, KCENLEELTT.

¥ ¥ 4 F & A 100,000Da-25,000,000Da , ft &
1,000, 000Da-3, 000, 000Da.

10 ETREATFRA DTS E T —FRBIERKE N-BA R %

Bt R SR
R;3

|
ot ey o —
C R C
N O/ \N

0 II*I H,
R

5

Her, Riv R RAIEEYINSFE, WA, Fmn:n FELH
H¥7100:1 £y 1:100,
ERELHEAFRESR, A0 B8RBFITTFEIY
1s 1,000, 000Da-3, 000, 000Da WX BKKIAGEHIEER Y. FHFTEN
1,000, 000Da B3 KHIIER BRI R GBI R S VIR U I 70 B 2 . 73y
SF 8% 3,000,000Da BLE/MHIERTEE BT ABLIR & IR B BU 1R
i, FRXENREEYES THEEMRARRENERE.

12
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EFEULHAET, FRAEAEYHNREHELERA S BE MK
ZHIELTBHIREY . ZEAAITTRERTEMERLR, WENTS
Z KPR FIARLE: Molyneux, KIEHE AR EY  EREMIT A, B 1/
I1(CRC Press, Boca Raton, 1982); Davidson, Zr#E, /K& MR BEFIR RS B4

s FM McGraw-Hill, 4H45, 1980) ; Franks, 4848, /K : 12 B35 3% (Plenum
Press, 44, 1973) %,

EFEARTHEEEAAS IR ETHEREDERB R ZEE
Mtk bEEE . N, N-ZERBAEER. N-BEARAEERS., E3ss
WHED, KEMHEERASEIE 0.05-0.5%, Lk 0.1-0. 4%, FEL

10 1% 0. 2%F9ZE (N, N-Z F E H B BLRL) (pDMA) .

N-ER R B AGBE R N-BRERRE C-Co . IZEBRK
CCohidE. FEERMRK C-Colitt. MEEBRARR C-ColiiES., ik,
MERAERR, BEIRRK C-Co iR . NIEEMEREI kR
ULE BB R B R BB EYRKEMNR. B, & ColiiEmsik

s BHNUSLRYK/ NS> ESFE. BRE, SRERREES C-C
. EBRH C-CleE. FEERMARM C-Clid. MBRERLH C-C,
i XERR Y HEEMEA, e T X A FHE A S R: 0dian,
FE&IRHE, BH=HK (John Wiley, 44, 1991), Glass, fi%E, KBEHUER A
2 Y A1 14 & (Adv. Chem. Ser. , #213, American Chemical Society, # B

20 131,1986), F1 Molyneux, KBEMR S : HEREMIT A, %F I A II(CRC
Press, Boca Raton, FL, 1982) .

kMR LA R pDMA. RIBF LS HE, £ pDMA
MEKEREYATUAEREHEERA S . EN168%E, BEARRT, W
THRY: N—ﬁ%—ﬂxﬁﬂ‘]ﬁ‘kﬁﬁiﬂ?ﬂ”‘gﬁm@#\%%,

7
|
_.6 CH,— ('j ﬁi_
C Rg
O/ \]l\l/
Ro

25 :,H;EP R7ﬂu%—ﬂ E‘Z“CH:}) RS%H Rgﬂuzﬁji&%“l{\ —CH:n —CHzCHu\

13
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-CH,CH.CH.. —CH(CH.) .BX-CH.CONH., F11 z A% 2000-50, 000. F4FE
4 200, 000Da-5, 000, 000Da, {LiE 300, 000Da-2, 500, 000Da. miAZ%E:Ht

] LR & an
/CHz'— CH, /CHz— C\Hz /CHZ— C\Hz
~N | —N CH, ~N 0
N AN / AN /
CH,— CH; . CH,— CH; EZ CH,— CH;

Tﬁﬁﬂ:‘?%@*ﬁﬁﬂiﬁﬁ?ﬂﬁﬂﬁ%%%m%—“/\m?@%w? Ak

—fCcH,— c—)——f CH, ——CH—}—
O/C\N/R4 O/C\N/CH
k b,

5 H, R Riv RASGTFEWMERFHEA, 5k FILBF AN 1:9 2
279:1,

ERLELHEAFRED, SFEFENRHOREELERATHERSHA
PAZEZY 0. 001%2 10%EE:EE (w:w) FIIRE THE. ik, XIENRE
MTEZ] 0. 01%—2 1%w:w KK E T HFHE.

10 HERELHEATRT, AEYAaERINAS WM. BFEDH
IEEBR KRR LW R, XHEHEERTLYE, fln, 8F2EE
BRI i — A - B R A FE R, 40 40-90%, AR, 40 6-8M,
T N B, AR GEER . 2-MERE A (Pyrollidinone) %5, FERLESE
M ES, THFOFEEMRRESNIR. FEK, 30 2-MrEE. 7E8

15 WKEEAEHAKNESTUEANKS FEDNFESHZ T KR, W
Sambrook ZEN, 0 FiE LB EF M, F —H (Cold Spring Harbor
Laboratory, 4124, 1989) .

RSl E, HEYIE 25°CTRAEE/NT 10, 000 EH (cp)
TEHEEHMAES, AE&YWHELE 25CT/MF 5,000cp, 7 25°C /M F

20 1,000cp, EFE 25°C F/hF 600cp. {#F3 Brookfield Model DV-II #5/&
i (Brookfield Engineering Laboratory, Inc., Middleboro, MA) 4T B
HRENE. STFHREANT 4000cp A EY), KA/MEREEHFERY
i No. 18, W¥EHhEEN THIE/NF 1000cp HIFEMZ 3rpm, XFTHEN

14
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1000-2000cp FHIFESLZ 1. 5rpm, FAXFFREE R 2000-4000cp AOHE S &

0. 6rpm. Xi-FH4E KT 4000cp KIHER, B/PRIEFMANANEFEE 220

o

AT #HITEAERKNEEREAMP). BRAEAREHNFELESEL

s BRAEE, FHIILMHMEMAETRIKNFTWE, W Applied
Biosystems (Foster City, CA) #45 270A. 310. 3100 &Y 3700 {¢8s. ik
EME BIKRZSENREN RS % U ETE Jorgenson, Hik: B
2 EPRIREFE, 4:179-190(1992) ; Colburn % A, Applied Biosystems
Research News, 1 #8(1990 BJ&ZE); Grossman % A (LL_E3IH) £,

10 EFLLHEHEF, ARG ZR IS pH FIE D B H94
o. NEMZMFIARE: FIEK, iTER. CREFRYKER: R
HEFY, W TES(N-Z[EHEE]-2-FHELER) . BICINE( N, N-3[2-
ROEIHER) . ACES(N-[2-ZBEE]2-BELEE) . TAPS(N-=[#2
A FE-3-HENER) BUNHEK: THE, Wi MEH, o

15 Tris(Z[EHREIEEFLR ZM57, WA Signa 8¢ Calbiochem. &1
FIRE T LUB 2 A4, Flanhsy 1oM-1M. EFSLHAFEF, BT
AR BB E Bk ER R R R AE: (1) 100mM TAPS, 7M AR,
pH8.0; B (ii) TTE(50mM Tris-50mM TAPS), 7M fiR, pHS.O.

FEFLESTHT R, WRBZER, W PCR 8¢ LCR K. EBHLY

20 %) DNA FEREIRETE, SHERBUNTERSE, HPXAmMLE
MEBKE, MBS 270HT. 310, 3100 X 3700 1Y 2% (Applied
Biosystems, Foster City) . X FiXHEr#EEIE N T RMBISME T RAAL
RUPPIHEDAN/ BEME BT EEELHEA RS, BEAEHRIK
NESYN AFEEEREEE - NE RPN RBBEAEFBEASE

s TR FREMEEERATHNASY. EEHAE TERYBARRTHH
VI RAEEHER R —MNE w2z EEMEg. FaPeARR
SR ITEAEFHAEYITHE, SBEINY. EHELHRATET,
FRTRBEMNENE. ERESHIED, A8YEFE—MNELLTH
HEW.

;gﬁ
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A ERPRFELHERTTHT DNA WP, ERELHETETS, X
FEEL4% 1 DNA U7 7 RAEIS BB 22 F BRI 50 5 . DNA U775 REG T4
R LU BRI T Xk #R30: B3hLRy DNA JFF{L¥$EF (Applied
Biosystems, &84 No. 4305080) ; Sambrook & AN, 7+ F 5 bE : : LK EFM;,

s % —}g (Cold Spring Harbor Laboratory, 1%y, 1989); Ausbel A, 7E
SFEEE B R B ET % (John Wiley & Sons, 1993, BF&i# i 2000 4 8
Arxhze) 5.
HUELHATERER DNA MUF F RMEERERBRZZERE “H#®
ERFIY” B “BEY” B DNA JUF BRIP4, BNITLURIE RN
10 5. DNA MIFFRBEL (E AR () RIBERZFRI I DMNO S ERE
HEFIMEMEBRAOKEBRER, QBREZFRIYFRTIERZLE
E, Q) EASRE BB ANE D> —MEK IEZFRNRNIESY)
h, SREAZEESE, I TIDNA BREYEE. Sequenase”. REXMEY
RSIYLITEEL DNA F BRI E RS, B8 EIEN DNA FERRE
s AEK DNA FBITRFF, HEBARK/NEA DNA fBUR R A 4H
FIRSE LI IR, (4) B K/ 5 DNA H BB, F1(5) 1R%) 584> DNA
BB BMEMEA TR, R, RENBAANRSER DNA WFT
RN AR IR E ] O
AT AR BAEAE A4S, 40 ABI A5 370A DNA U P88 ISR F
20 Jit (Applied Biosystems, Foster, CA) Fitig AR LL. fign, & LUK H 47
FHEASE MR, M3 TREENEREXT, REHEER
B KBRS SIS, B M3 HERER S EREER. R,
UL ZEAGUE, WLl F XE SR & B84 RN (PCR) IR ARAR -
Innis ZA, (LLEB[AH); Wilson % A, Biotechniques, 8 %, 184-189 &
25 (1990); Gyllensten, Biotechniques, 7 %, 700-708 71 (1989) % . %Y K
2JE, FERLBEETES, BRATUERETHETRS RNIEREE
A L, i T XM SO Stahl FA, HBRITR, 16
%, 3025-3038(1988) ; Hultman %A, ERBFF, 17 %, 4937-4946 (1989)
%,

16



01816229. 0 oM P E13/16m

—HARERSY DNA FB, FRKXKHNAEESY), BHEHIK
i, BTEHEREEREKDEEN.

L EB2HRTAKH, AxE0LIHEE S % SLHiF] FiFhE g,
an T SEREE U TR R E R, TR 2 DMER 77 R SIA R A TEE .

ey

LR 1

HFEB RS IEXBERAEBRER SR &%

TR P THUARIE R 27 Teflon M, B THILEIE HE, B

10 FEIFHY 500ml =R R P HI KA E 94. 50g Z1E/K (18M ohm—cm) F1
32.02g(0. 129mo1) ) 28. 5Twt% A 4 Bt A& % ¥ (Bio—Rad, Hercules, CA) i]
IR, KXFEENMIERE, 7£ 150nL/min B E T KB (99. 99%) 5
WABRE 120 2%, DUSHEBREE. MERENERT, XAFH S
A 1. 0mL(13. 06mmol) 2-PAEF (A EE) A1 4. OmL (0. 35mmol) B 1. 99wt%

15 IEBREREE (99. 99%4E, Aldrich) #¥. RATE 150rpm T BIIE E HLAK I HE
£ 150ml/ 40 FRIR SN, HEFOREALE 50+1°C T RIHE S 120 8.
¥ R NSRS FEID 200mL 251K TN R TR 2806 10 7049 3R
15 817K 3% BB B U\ B A 1 50K 43 -F &8 L& (MWCO) Spectra/Por-7 e 4 &
fEdh, ST 4.5 IS (18M ohm—cm) KB =K. BREFHKK. B

20 BITEBRIGT, KB 8. 41g ERXEKHINGELER A (9294 %) .

B R EBIE®IE (GPC) {f /| American Polymer Standards
(Mentor, Ohio) BIR NGB EVFED R R &Y. £ T 30°CRAH BB
FI=AEi% 4, Ultrahydrogel (Waters Corp. Milford, MA) 2000 R#%,
Ultrahydrogel 1000 %4, F{R{~4E, M 0. 05M NaNO;, 7£ 1ml/min ]

25 MEBTHITHE. FEHHERE 100u] A28 & Knaver DRI 8X. A It
B EELER SR M8 589 T8 /R (kDa) , M. &y 2517kDa(E
1-3 B 2.5M), MBEMER 4.23. HEHBEACESHNER M 2
1936kDa (R 1 FHIFI&ERS 1) . RABARANREBRURIINRED ST
BRI T RIEFEMRN. FEHAMERERPI AN FERET L

17
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& GPC k.
EFEBZE, BREVEOCTETTRED 4 /M.
SEHEfE] 2

HEBREE D —MIEXBRN N EBLURER & 86l &

5 MR 1| PHIEFE _MIETBRRNRGERERSY, KAMNETH
2.0mL (26. 12mmol) A EEMMAZIREBF BT . REEARANRSERRENA
BEAEREER, HHERAYNBRHIREVNSTE. Bk, BdK
THRRENSE, TUSRZEREYNT TE.

e SE iG] 1 TP AREE, BB AKERERENNET . ~ERE 9. 0g

0 ETEKREGEIEE &Y (98 ER) . HERBERERLTREYH I
M, 310kDa, M,y 1376kDa (Bl 1-3 7§ 1.4M), ML ratEN 4.40. H
B SR T BT B 5 M. 2 975kDa (R 1 PHIFIEERES 2) .

BIETESEHEG] 1 A 2 PHRMBRERESESF EIXRARNENL
B(SELEL F&RS 1-0H&EEARASTFENDIMIIEZBRRGEL

1s FEE

x L BN ABBEREESDHE.

1 0.101 92.0 | 1936 kDa zéizsiga

: m 8.0 | 95K | 0y

3 0.112 98.0 | 1325 kDa 28;i)iga

: w7 2.0 | 697K | )

5 N/A - | azs00 koa | O A
KRt 3

HE AR A ETBEN R GEBERRE S YRH &
BAMIETBHNAABEESDERAABES (IEP) HEWT. [
20 1L BEEEEM I 100. 05g Petrolum Special (bp180-220°C, FLuka) ,

18
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100. 01g H 28. 5Twt% R K BARE AW (Bio—Rad) , 2. 50g AR /K Ll AW 2 v R
fis (Fluka), F0 1. 00mL i BREGEE 1. 0109wt %¥E ¥R (99. 99%, Aldrich) . T
SKH 2R SR TE 800rpm FHEHEE 10 IR EY . AEH IR
BN B FHU IR 27 Tef lon M I Fra L 05 H B IR B v B9
s 1L ZHREEET . FAZ 300rpm FHREEVRBIHE, S IR KB
5(99. 99%) 7E 150mL/min VR E Tk 120 %0, MILBTHERMETEHN
220N 0.010mL &9 N,N,N,N-[0Q % Z, — & (8B 4E, Armesco) . KM
300rpm F KB BRI EEANZE 150nL/min JE T RS 19 /B, Kke
HEFENTE 35+1°C TR . ERAHNE, FLRHFEREMNANET 35T,
10 7E 19 /M2 JE, SN 400mL T8 ERFDKE FLARTE 300rpm FHEFE 2 /AT,
ERAYHRITIEFE LEBRZENT. RMUTEMRSYT, A 300mL
RER, BHM RSB 1. 5" B DB R, FF7E 800rpm FHH: 3
B, JTIERI R AR RIEE MBI EK. FHHRIRE, HEREILE.
¥ B2 AR R SR A 300mL 7 B BEREANZE 800rpm T #HEHE 3 /MiT. KERE
15 YIRIE, HRFARZEMEEEL. BKY 5.4 REREWHRMAZ
450mL ZETEK FUS VSR KA 1B I BERETE Torpm THREEFIR. KIRE
HIR A Y4 AT 50ml Falcon B AENEE I R AR BIAE B A T AU R
1 WV RN T4 50KMWCO Spectra/Por-7 £F4EEFEF, 5t 4.5
783 (18M ohm—cm) KB =K. BREFHARK. BEFBEBEHT, &
20 18 4.50g IEXBAIAGBEESY. HRAFEAEHNERN M 2
12500kDa, F1EHERRISE BN B/ M £ 6377kDa (R 1 PHIHI &R S 5;
K 1-3 1 6. 40) .
SR 4
T T 5% 4 L 4 B T
25 HFAEBEHESYHREIERSESEEWMT. B—BAERE L
TR AHER B R EB R S WA R TR 2. 44 LK, 0.075
7 12. 3%pDMA Y53, #1 0.5 7% IM Na-TAPS/10mM EDTA ZZi7), pHS. 0.
WITER T LRSS RESY. EREFZE, HE2LMARN
FEAAS, BRHEER 1 I RHARNIELRKRIGHREEREESY.

19



01816229. 0 oM P ZE16/161

SLHEBY 5
HEHE Bk BT
BT 4 A L 4 B BRI 2 45— FP 5 0. 2%pDMA & F T 4 &
SR AR REIEAEY . FREE 47cn RIFBEAE (36cm MiEH
s UM BRI 2S) B ABI310 T4 E H UKk ik % (Applied Biosystems, Foster
City,CA), ST XAFMAESYMLIFM EN B RER S TYINIGE
EFRIZ R, BB AMASYH—MEANZDT RREHEHE 400
PO % B 40 B B Uk T .
R EBLREPIERETY, ST EIERIEPRICH DNA U5 H B fn s
10 [ DNA MUSREEEY), HREEWIALEE 18 ANTAN R/ DNA KB, a8 eiekt
TET #%id. 7€ 1. 5kV TR ITBBIEANEME BIkTHP 10 . &
50°C., 60°CE 70°CHIEITIRE T 200V/cn BIEBHBHITHH .
B IE 5 (B AR BTIEIREIRZER 4 £5) FIUE A DNA Pk E )
M BRATHEA T, XEHERTHTHERBESPHERE. TN IET
15 1R T RAT I = IR E YR E SIS AT B SR E 40 #F 2 BUE AT A% e () 0 B
1, 2 F13,
AFMASYM=ZNBITEENEBESFHERRALE 4. NEBIT
B, UREYS FEM MG MERIZ 3, 000, 000Da B, BAgE 7 HER (W
B 4). R, BREYHTFEWMNAKTS 3,000, 000Da i, =MEITHR
0 EHERNE —ANEEBEEKFE. Bk, SNREWTTERTY
3,000, 000Da F AN B EWEINEIFE S HE. AT, MRSV TEKRT
% 3,000, 000Da 5IREERAYIVERKERIPRES M. Flan, TSRS
2, 500, 000Da BX-& My itk B K2y £ 500 [EIH, T 6, 400, 000Da AW HIHE
KT 50,000 EiH. Fk, 4FEH 1,000, 000-3, 000, 000Da )54
s HERMAENHBRES HREN EBERFH T EAETREEHE.
RECELSEZMNE. HEMAEYHERT ALY, BN ZHERE
A UBHT &M UFERMA T A KA. RA4LLLELtE] LAUE It
AR A % BT AN 2 A F R il 4 & BA ) T

20
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