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. A RAEFRERET], RABRKRIHKR LGS EHARMR,
Friddh it 6 R E Fe L2 Tid & ekt o F, BN IR REE
5 KREAFKRLOREMEE, XPAAESH IR MR G EY 100 FFREH
}ﬁ‘/cmz R, RFYFEZHAEANFEELNRETAROLLEES
ARG THI R 50%HM A, FTRREZRO RS TAEMKLARLE
*ﬂﬁ#ﬂ@é&&éﬁi%/ﬂin
2. BAIZR 1 8955, ZAFHASZH AR HRGARTT
10 100-1,000 # R Bl 4 fi/em?®, 1,000-10,000 # R [ 4% /& /em?, 10,000-
100,000 # R E 4 /% /cm®, 10,000-100,000 # 1 B 4% ft /em* 3, 100,000-
1,000,000 # 2R B] 4 /& /em?,
3. BAIER 1 6957, L& ATk B4R LR A EE R .
4. BAER 1 693, ¥ ATk B X FH AR G R R
15 AR,
5. RAIER 1 953, AT ENREMWRALTERIFREASD
HREILF
6. MA|EK S 9%, LT EXRE LY ER TR MRLEESEH
7 ER LR R T,
20 7. AR 6 64157, b ERE LT EF RE MR LML
ERRBREIFAREE.
8. MAIZRK TS|, AF EREILF HEF RE HRARAILE
BAREM LS Z TR BAR LB A S,
9. MAIEK 8 0445, HPArREEARN 3-HAREDEAL=
25 WERAAR.
10. ARA|ER 6 69157, Lo AEREILF GEF TR MR IELN
SEZABRARIFHARELS.
1. RAZK 6 49153], R+ ERE LT &M RENRARRLE
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SRR BMR L FAREE,
12. AR S 93], P ERBILT GEFF LR MR AR,
13. RAJEKR 5 91%7), XFENILRSH A TUALEGRLGT
& MpiE ey iRF) .

5 14, —FrE 2 FuEs], LEBKRIFRLOLESH IR EE K
SR E ARG T, BRI ZEOXSTHREARIFRL
WREMEE, P AESHEORSTFHALWKEARL T LA AR
AR A P& M LIEBEONHE Y 50%H K.

15. BA|EK 14 691%5], LFAE SR EORSTHEEDRL

10 BavEAHAEEARNALANERGLSHREAZETANED T5%RE) 90%
) P

16. BAZK 14 69145, LP AR BEA B A YERGREES
% h B, BEEEE. BOBE. LBLAEME. LU AREREE. HRK
okl $ELLSEAFDNALLES.

15 17. AR 14 69147, L PR BRI FREHHEH S, £
Rk, TTEEALY. BB, BYLARBRTE. BXLE
Fakt RIR AR,

18. BAER 17 8947, HPAAEBEKRIFRAR-FEAR

20 19. —#FEfaFaks), LABRIFRLOSSHMR, ik
MRk EaQF QSR ZTaOERRG ST, B RE MR ARE BKR
IFARLOREMLE, AFHASMHRRMHREL - HRAL
;?igﬁﬁﬁﬁwﬁﬁwiﬁwﬁ%

. —HEBRKRIFARETOS S AN ES], AYIAILER

25 AHZ /' 100 3L/cm?,

. AR ER 20 4917, H P ATEILEE & A 100-1,000 F/cm?,
1,000-10,000 FL/cm?, 10,000-100,000 3L/cm?, 100,000-1,000,000 3L/cm?
% 1,000,000-10,000,000 3L/cm?,
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22. BAZR 20 69147, L prik sl A4 SR RE 4 fr, Xk
MEL O FAROASAEZTADRBHSTF, EFARNARAELT
REILF .

23, ARAEK 20 64155, HFHEANIASH A TFTRULEERLST

5 A MpiE KA.

24, BA|EK 20 64157, ¥ ArEsURERA 1 pl-5 pl,

25. AR 24 69153, HF AR A 1nl-1 pl,

26, —HHIEEBRIFRETEHR SN AL FUET| 495
%, BAEOIEATHER:

10 A& A T A B AR RE E A 100 3/cm? vA b 5 & 3L fithe TAE4E
#E3),

27. —#HEAEBKRIFARBEH SN FUSS] 6475
%, B EEOIEAT R,

(a) A&t A FABKRERE A 100 sU/cm’ vA L% E L fithe T

15 AE4EiR &) AR,

(b) AATk e AR E Yy —FEF],

28. AAIER 26 R 27 4453k, HF ARG th4EE @45 T
FER:

(a) A A ATH B 24K

20 (b) Bl fuFi A, A EHEMARA B,

29. BRA|ER 26-28 FE—IR G F ik, HiZOFEU T HER:

AEBARIFR LGP IRREFREWR, TR ZF AR S Gk
B &G Ff o TA R A ARG ST, FFRE DAL BMR LKL
R AP .

25 30. MANER 26-29 fE—Rah 77 ik, HF ATRILEE A 100-1,000
FL/em?, 1,000-10,000 3L/cm?, 10,000-100,000 3L/cm?, 100,000-1,000,000
FU/em? 2, 1,000,000-10,000,000 FL/cm?,

31. AAIEK 2630 E— G5k, HFAEKED §aRRESE
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ik
32. BAIER 28 #4F ik, HPATRBRAHEMA S AEREENY
",
33, —FE AARA|ER 125 F—Reg Az FULME7) 64 77 ik, Ak
5 FiEeIEATF K
(IEARAT 5 PTiE PR 5] 3k ;
by & & R4 AR EAE A
34, ARANEK 33 69, I ATRRA A BE R M RITHI A .
35. AR K 34 ¢4 ik, P BTiRARAT A ik 6 VAT e BR8Y R
HR: B, BERREE. OB, LEBAHBERLC AR ESE,
36. MAIBR3IZWFE, LPHRRML TS, FEFTR. %
F#. DNA. RNA. o-FRA. HpEiath. AR k. £8
LBERE. FAR. DRH K. £EREAOR. AFE. 4. —ABRE
Gt &k,
15 37. BRAEK 3336 F—He 5%k, ¥R A/ARAAR IR
AR M8 1T @36k 6 5 A,
38. MA)ER 33-36 (F—RehF ik, HFATREGARAAREMNA
BRI R QLFEE AL FE K. Kb A HARIL R T ) Bk
39. —FA G EAEABRF L | T FUMET 6Tk, ZFE

1

o

BN

20  @LIEVAT HEE:
(@& EBKRIFARLARSEFRRRMR, LSRR HAL
O EQACLSHTAEAHRIRNITF, BEFHTRHRAE
BRI FARLGRRLE, EYHESZH AR BT EES
100 #+ R ) 4% /% /em’® 4B A%,
25 (b) £ 3RAT 5 P ik 14 5)) Ak

()  HMEEHARAHAEER.
40. —Fk & BAERARAER 14 095 FHET] 695 %, Z 5 %
@)5}51&( 'F‘:‘/F'%
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(@ ERKRIFARLAREZAAREEGRESHTERE
BT, BERRE GG R TALEBIKLFIK LG TR
BE, AvYHRSHEaXRGTHEENKREAR LT LA
AE KR AP EHRNETRATONE D 50%M &

5 (b)  1RIRATH AT A D) Bk

(c) & A ARAT AR EAE A

41. RAIEK 39 K 40 ¢h5 ik, A ¥ AR BRI IFRABIKA.

2., —FEATFAREBRGIVERN F %, ZFEQEUTY

.
10 (a) REALFUES L ZFARC MR, ARSI EBKRE
HA LA ZMHBLERLR, B/ RERAEBK LK
PO REAEE, AP ARRRBRGEEAHE Y 100 F REHR
J& /cm?:
(b) M EARIIFREL A RS WIEIGLE,
15 43. —FP R ZFARS| S AEF WG T, EH R OEAT IR,
(@)  ERATFUFEF] S FRd| Suii Ak, FTEIES) E BAA LK
EAH SABAETR, B RE FRARA BR L HHR L6y
RAEMLE, RFYRERBGEEAHZY 100 HRERE
fem?;
20 (b) M E B AR L EAR LT AR B s P A AR A LS

{2E, BT AR AR E] SR a4 L

44, BHAER 43 7%, L FATRFURS| e Q. L%
FARR B L EFUR,

45, BF|ER 43 7k, EP AR ke &84 Fab F . %4

25 FAR. BHEFUR. ABRILIARR A RIUIR.

46. BAER 43 95k, P RARGE o4 FH#ATRR]: 12 FTAE
5 5 45 AP iR FuAR ) S AR 09 kAT AR, R AL AN =
Iy AR ATIEE S ko 4 ARt
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A7. —FHERALHEROF %, BFEQEAT IR

(a)  REALFUMI| L miestikmk; TR E BRI HARL
SEMNARME, TASFHAEMFRLAEZE. 2FREE
8 ey aF. TEmER SR @RMNT, ERFR

5 Bl AR ER XIFR L REML B, E PR REI MR

WA A E Y 100 # K 4 5 fom’;

(b) ARBERIHFARLEFFEOA LS R ERGLE.

48. — XA &, AN a2

(@) —HREFBANERIGET), AEARIBRETGEH

10 %430, AP ARIALEE S E Y 100 sUcm’;

b) E—AREZAZEFTH—FREHEH. AARLCH
¥.
49. BRAIZRK A8 Wik &, £ ¥ AT E— AN KR EANEE LA TN
BTG LW E IR,

15 50. A ZRK 48 9IXA &, EF IR —ARZATECEA TR
T IRATFo % G A8 ZAE A 69387 .

51, —#iXA &, ZiRA &4
@ —HRXBEHRANER ] AT LT
(b) E—AREANAZETFTH—F RS R4 AR RLEH

20 T.

52. AV EK 51 49iK0 &, L F Prid kb4 £ i B4R X HR
EehILkE.

53. BAIRR 51 843 A &, BT AR RO RS Tik §#Bs. BB
B, XOBy. LBUAEAREE. MBRESTARRELLES.

25 54. BA|ER 48-53 £—MEY XA E, EPAEAARI LR GAY
EPEk B MBEE M, BERRBEIEM. BOBEEM. BEHEEEN. LBt
M. AR BEEEMN. MBS EN. MELAE A DNA £AE
M,
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55. BA|EK 1-25 A= 57-58 4= —IR 44155, LT ATAARR) KR 4
AApE ML B MBEEN. BTN, TasEd. BEEERY. T
BrEgE M. ARASEMEN. MBESENR. HELSE MM DNA
sEoEM,

5 56. ARANEK 40 65k, XV AR E 2R ey A piE ik f gk Be
EVE, BERRBREM . TOBEMN. BEEEEN. LhEFH. AR
FABEEMN. MBRESTWH., MELSF WA DNA £407F K,

57. —FEAAFUHEEES], LEBKRILFKRLOSEMIRG S0
HAREEG, BHARNEAQARKRIFRLYGREZE, LFRRE

10 BAEZ FHEEAHZE Y 100 HEG/om®, FFEEQEAME AN
EM.

58. RAERK 57 B4R ATFUHEERT], L FHI s LMk
100 # RE & 4.

59. BRAIER 57 4R aFugams], L¥H5as Lk

15 61 # RE) b,

60. ARF|EK 57 YR EFHEOMET], LI HE5] s ik
92 #¥ R ) 4k B .

61. BA|ER 57 R FUHEAHET], HbHEF]aEPhikey
107 # K ) ik B

20 62. AA|BRK 57 44T FURAMRT], HFHEF @AMk
116 F 7R ) 4k B .

63. RA|ER 57 4T uREMET], LPHE7] a4 hike
119 #+ R ) g B

64. ARA|ER 5T 4R FUHEOMET), LFHIESLEMKY

25 122 #RE) 4B,

65. MA)BRK 5T Y RAEFHZEET], LT 2 b4 Hike
50-122 F R F) ik B 48 oK, .

66. RA|EK 58-65 F—M ey TALF 445, H o skBeR B
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B,
67. WA ER 5T HRAATUHEGRS], L PHET| T E2d 4 Mk
100 F 4 B 6 — AN RIUA 5 LA,
68. MAIEK ST HRAAFHEAMS], L PHs dAEMikeg R
5 EAIMEE G — A BRI LK.
69. A ER 68 44Tz F I EEMES], 55| 44 MRy BT
B, Pkl d KA T 4.5kb 694 B AL 5] R
70. A ER 68 44 AL F I EEEF], ¥ 57 &84 MRy B
FogBe, PTAYBEdIE S KENEBRBIE T S, FHEETE
10 F48 DNAHRTA,
71. BABR ST FAAFHEORES], LPHED e K % Hiuss
BA M EeE M,
72. BAIER 57 R4 F B G 4F], I P AC RSB E M 4K A
57| MR,
15 73. BRA|EK 65-68 F—éy 5k, AT RAEFUHBET OSEY
P& 50 FhigBs,
74. BF|EEK 65-68 F—RMF ik, LPEALF UK 0544
R84 100 Fh i85,
75. BAIER 65-68 E—RyHik, AR AFUENOSEY
20 ARy 119 #igBs,
76. BMA)ER 65-68 E—RegF ik, AP RAFHHER OS54 Y
P8 122 Fh it g,
77. BAER 65-68 (F—Mey7 ik, AP RAAFIED @AY
ey ER B3R AE .
25 78. RA|EK 65-68 E—Fy Ak, A RALFUET OSEY
R84 T AT B, PR Bl KB /T 4.5kb 694X BR % A T 5 S A,
79. BAER 65-68 F—HeYF ik, LV EGARMAR TR AT
o | BT 75 P AR
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80. MAIER 79645k, HbEIUEH A REET N,
81. AR 1 Wy A=-F LS|, LD &84 hikey S0 Fv &
8, FriEEaREAAR XM e £ WiE K,
82. MAIEZRK 1 4T F %], KT @aE ke 100
5 EE, TREQEAAARERG LY TN,
83. RANER 1 642 FaE5], L H%5 44 yikey 100 7
BB,
84. BAIER | 942 FHES], ¥ HF| s Ehikey 1197
WA,
10 85. AXF|EK 81-84 49X AxF U5, P gt Bh 2 B A B,
86. AN ER 57 e Az F 3T, ¥ AR HQ AT Loy FE
2 2% 100 #F 4 /cm?,
87. RANER 57T ey AxF 357, X F AR &HE A% Ly EE
2 F ) 400 B &G /cm?,
15 88. MA|ER ST Rz F 4T, L ¥ AR EAQAESS LOFEE
2 Z 1000 #%& & /cm?,

10
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AT RakaiEiedELgkea s

5 ASELGER 2001 £5 A 48, viETH 018122302, %
BLARA “ATREEFOEHRNZTEEEQED]) AR EH $F
B EFIF,

MABLEFLE 35 FEE 1195 e Z(B5US.C. § 119 (), A%
#FEK 2000 5= 5 F 4 BRI EE EEH #3555 60/201,921 2
10 % 2000 4 7 A 27 BRRXGER G EAH EEHEFT 60/221,034 &9
#, XA £ PFARA LT R FARE B ALT,
KK A% BB ABY, K854 DARPA/ONR R13164-41600099
o NIH (£EE 2 24 HEKE) ROICATI808. MK AT AL PHIMA —
TAEH
15
I. X4
AEABERFRIEARLETOARYGEALH, EPHAES
FOSFEREIL. REPVFREOSHOERA F &k, X5 %R
FRAMMNEALETEORSTR—BHEQSH LOTENA L. %
20 VAR R, KA A T REIL G R LERE G GIRAT RS F AT
TATGA L. AstfE A b Fl, RAVLTREAEZET
BHAATEEEMIFREGF ., I, REAPZFRAKEE
SRHABFYWH RSP ZTASHARE T X, AXALETAERATIT
WEG SR XFHee.
25
I ZRFX
AEEENF KT E KFWTEAEORF)., BAT, AMEH A
mRNA & A gf kFAFG AR ARABRSIRTOELT EXS
N, BFHEHZIAR TREFEXRRET A0 AL TRALRGH
30 BARAAEAE M ARTEFTHARFS . Rim, AXAR DY
F 245 838 R k G 5T AR G AALTE AT,

11
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10

15

20

25

BH, XBEARGHIMHA—NFAFBERARL—FrEEH., LR
—AEFHEGEE, BALRTEOGAMETRENPEL —FE
ORI ETE, AASAREAFIMEFT5TELREE S
WA E A RAT AR T,

A A, EA—ANBEAOTH ARSI ETXRETHEaH
b, XEFEEFTELSTFIT ARSI A EZHENZEETR. %
ST AL R4 4 96 LA 384 LM MBIEAM. 122, IR
RT(EY 12.8x8.6 cm)ig FRiE FHATRMNEN TGRS, BH
LEEFBE.

Yo L FriR, B3R A E AR A T DNA S Aufe 4 R 44
5], fl4e WO 89/10977 %K &4ME3], Rin, XBEZRE TS
R EO N, BARLMEIANEZETFE L, AXEEFEMSH
Z 8 XX F R,

EL T kS & &FETD, BET @ EM G RES) (Pease 5,
1994, “beig 547 DNA B3| ey EARFE 47" , PNAS 91:
5022-5026). AT (R E £ F|F 5,843,767 5)Foi@ i UL AL
%] (Cohen 4, 1999, “ATFHEH HZO#E A ¢8R , Anal
Biochem. 273: 89-97). M H, #ihe T Afk %)%k £ F F4K I TAR B
AR B 4oty A I de Moreau, AR X2 E: B3R, BERH
#}, Plenum Press, 1988,

RIEFLE B XATATEFARBEBEE YR EARFTEFEEL
FEF & ey B a6y F k. O3 ORF A AR GAL &) F 454G
o2 % KRB (B 4o HISXO)AFinay RIAEMR, Rk, Z5 %A
T &AL L T £ 2000 BB & & sk o489 KA (Heyman %, 1999,
“U B 3E A F A BE 1 A-SFeh 0 A B AR F Ao R IR B /T 1
AE” , Genome Res. 9: 383-392). 1% T40R%¥ 24 85%u)8tE ORF
#o GST %70 X 32 B8 i ME 4 £, 18 A4 CUPI(4R#5ESR) B 3 -F a8k
¥, @4 GST #k&-& & Martzen 5, 1999, “AR4BHL = 4iF A%

12
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ARy AL F S k7 | Science 286: 1153-1155), Martzen
AAE )48 AR 0 it B JURR A AL TE (] o BEER — BB E M A0
Appr-1-P-fn TiE M) BB & o4, HE R BT EF M
£H., &, DEAHBISTREEANZGH L R%.
5 B, EE2—HEGTH, ZSA EHILSZEEES, URFR
BER A K Ao ik g RAF BT
ek wESE I TRACEMEFTE—5F LR ET] 3
PN FRR A A NPT iR A SRR S R IR 84 28R BOK.

10 III. X eRi%iE
AERFBEGSE, BRATANEMEE G ity T B
IR ELEFREARS, LPHEEOECHR A TERAL,
ALPAFBAAAEQSHUNTEY MR AEZONA L.
2 VRN FE. AKPEFSRERNEOSHBITZEEME
15 R Tk, I, ALRPRFRAGEOTH ZAFVHRS
Wl SR e ETE. REAREFEA FTALEaSh ks
4.
E—AFaFEY, RAEPHRME—FES-F @ (F 2R T8
KAV EAQSH., TEA SRR EAFFEEOHS], BFETH
20 AFER E AT, BRTARABEFTONECNFEST. A&
EZ VAR, E—ANEKRERTEF, HEFERT LK
QiR it - R A AL Z F ARAAK(GPTS) A5 %7 k@4

AN

o, EF—ANERERFTEF, AXVBLRLASTEZILY
25 EFASHEBRT AR O FEFRELENREFER, EFFETA
P HATFE R E AR, HRTARAEFITSTEONELES
L. HES VAR R,
M 7T A8 b F — AN H — A8 R T AR B 035 BB B B

13
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15

20

25

& SR G AR AT th AR EAE R B AL BB M K e B AR ) a9 AR F o
P EEAtE B A RS ER TSR RS QLR B AR A e
T4 TRE, % M R AR TAE A BCRL A B B IR 2 AR BLAR.

A—AEARFTEY, KAAPR—FELFHET], o4 TH
Kk Bk EH 2 HRRSE, TASFHARASALATE. SHTE
EOALBRH ST DERRAAEOEIEHR, BERTEDRA
A ERSEAR LY RRAEE, ETARSAHTEEDS 100 A
)4/ lem? 48 5%,

EH—AEmFEY, ARPEL TR, &, 24z T
Bk X3k Lih 3R AR EQ XA EE QSRR ST, B
R ES S AOTFREBKRIFARLGTEEE, LFAMRESHAF
%évéﬁi%%@%ﬁi%%f&[ﬂéﬂ#’i?ﬁ#ﬁlﬁ)%ﬁi%iﬂié@é\éﬁ%«
rEGHE Y 50%.

EED—/AEAFTEY, KEARRA—FHAEFUHRET], 2o
FEKEBA LY SFHIRAMA, HEASHARYRLEES. &
A EG SRBYAST. REERASEON RN, B TE
WA E BAR LR L RFIRE, EFAEBRIFARLAME
Hl . TR BEACEE. 4 E L4 (castable oxide), FBrEAE. KT
EAWETE . BRUHEAEELIE AR,

EBEF—NEHRFEY, RARA—F T AFLET], @iz
FEALZFARLGSHRRMR, HESHRFAMRELEES. &
R SRR ST, REmERAEG Y ERY R, S TE
My i ARAE B AR AR L RE AL E, H P SRR M AL 3-
g KA AR A = T AL ER S BK LR E R,

ER—AEHFER, AENE—FAERREIFRREEZA
JLegrER), HE AL EE A E Y 100 Fjem’.

KK YR B B AR L AR R @R &S 3 AL AT A
WA gk, E A EAIEAT IR &Rt A FAEBEMAREEE T 100

14
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15

20

25

sUom? v b 5EE JLe ke TAEGEETET] . EB—ANFAFTET, AKX
B b — A £ BRI A T H S A S AL R A F R 6 ik,
Gk e T H R Wikt A T E BARAE A 100 sLem® YA L
344 o he T A4 8] M (secondary mold), Jf i &AL E S —FF
51,

AR —ANTHAFEY, KLPR—FEAFUHBIRA 7,
Sk G TR ARIRAT S TR B, SR &S /AREHAR
E%m,%ﬁ%ﬂﬁ@%i%%i@@%ﬁ%@%ﬁ,ﬁ%%&ﬁ
a%é\@%iéé%%ﬁ%%%\i%%%%%éé%%%%ﬁ,
S RAMAFRERRLBER LY TRAEE, EFHESHIED
JE 20 100 # R E 4 R fom® 48 %, .

AEB—NERFEY, ARPR AT EEIRA T =,
ﬁﬁ%@%u?ﬁ%:&%ﬁ%%i%ﬂ&@,%ﬁ%&@%%ﬂ
ﬁﬁm,%i%ﬂﬁ@%iﬁ%i@%éﬁ%@%éﬁ%%iéé
FEL BT, R AEEG IS THERKREIHR ENARLZE,
ﬁ?%i%ﬁ%éﬁ%%@%ﬁi%%%@m*iﬁﬂ@%ﬂi%
Fhey e RAFONHES 50%.

ER—ANTkFEY, KEPR—IEALFHEIRA T E,
ok el TR RIEA B TR AT, M & G R4 A
E%m,ﬁi%ﬂé@%iﬁ%i@%%ﬁxﬂ%ﬁ,E%%ﬁﬁ
é%é\éﬁﬁ%é%%&%%%\%%%%%%éé%m%%ﬁ,
SR TRAMASREBKRLER LG RREE, EPAREKLFE
B AMES S, REAMBE., THEALD. RBEE. RTEAR
Weig W ES . FOR U A A R IR AR

ER—AFHRFTEY, AEPR A F BRI T,
TR AR T RRAT S R TR, AR & & ARATAE
EAER, A ERKREIHA LS SHIRANA, T hn
a%é\éﬁiéé%%ﬁ%%%\%%%%%%&é%%%%ﬁ,

15
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10

15

20

25

BRI MAHEARIBRIGRRLE, EPHEZHIRAY
Jrifat 3- AR E R AR A = F R A A R B B4R SRR,

ER-ANFHRFEF, RELRELZ - ZAFHEINERF %,
BHEOEAT IR ERRXBFRALARZHIRAN R, R4
SErE M AR, FRENEO/FAAREIER, MRS IR 4 RiL
A&l . 2HEEGHRBNST. TEBREFSEONERMN,
HEH AR MRMERRIFIR LG REZE, AFHESHAR M
S E1F 100 # R E 497 /om? 488,

E—ANERERFEY, KAWL —FFALF UEF LR 7 %,
BHEOLEAT IR EBRIFRELARE IR BN, £
ARG A, FRAMNEG/IRAREINER, FTESHIRH Rk
AEE. 2FAEQARBNYT. TE@EFSEEHNRRYT,
G AE MR ERKRIFRELGREEE, EPHMAEASFHIEY
JFw E 5 100 F RE MR /om® 4R, I AR B4R IR A B
A.

ER—NERTEY, RAPE—FAZFHEIEA 7 %,
BEAEQOEATIR: ERARIFRLIARSFHIREZG LML
FOHRBE T, BRAESFTEET B, FENES/ARAEE
YR, R AR EGRS THREBRIHFARLOIRLE, £+
ik A AR Ea R TOREEMKREIR LY ERFME LR A4
M ARRAEGMHE Y 50%.

ER—NFERTEF, AKWPR—FrRALFHEF| A 7 i,
BAEOFEAT R AEKRXIFRLARSH AR ZaREE
FOHRBREG T, BIRA AT ER, FEMUNEQ/EAHL
VER, R AR HEQRSTHEERRIFRLEGRELE, £F
ik R AR ZaRosTaigaswihiRay LR34y
FHEEEIARBEGHEY 50%, FELF AL BRZLIFIKRAERK
K.
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EB—ATHRFEY, KLARRA-FTALTUHBEI R ETE,
B aEATHE: wikitA FABKRERHA S 100 3Lom® A LE
Bl fhe THGRIET], FEBKRIFRLGAAILTRRSH
REME, XEMELEEE. SEFAIRENST. 25
Fofo b B G thmitn i, SF R E 4R ATE BAR L HFR B8 R AL
F.

EFH—NERFET, KAEPR—F 2 FHBET 6 EF5 %,
Ea kO THER: kit A TABKE®E &4 100 Ucm® L LE
FILe e TAB4E# S A, w S| EHEE S —AIRT], SEMEAL
FIRBSFRE MR, KEHRAS BARLFHRER, EMtax
4. SR EQHBMNST. 2EepsTaNEe R, &
R B AR R P

EE-ANERFETY, REPAR—F AL FHEI] 5 S 7 %,
EF RO T AR Wikt A A BARAR® AP 100 F/em® XA L
JEILE fhe TAEGE R B4, B ISR E Y — IR, FAMR
AP RABSHARMA, ZLMWALHEE. SETO IR
SF. REmpfAEGY@EIENT, ERTR N RAERE LT,

A, X

AwiEE A “Eh” R4 KkEE. TOSRK. FaT
EAMKRMEEE. BE. L@l milsihel) T EHLTR
BHE, RETRRXEGHENLTLE, RALFEA.

AEFE A ‘iR RESRFEMNARFULNLTES
LM, DB ERE LIEEA R, THBE. AR, B
Be., LBLESEHBE, SBBEXECEIMGEMR. FRRGELT
S| @ 3ER 3 DNA. RNA. 8. #F. BRAXRRREALEEE
B SE AR

Ad g A6y R4 RASAEATL S4B (F] 4o DNA = RNA)K

17
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EaO i RA . FANEAFRNLELTCES. K. FETE.
% 4% 8. DNA. RNA., o TRMGFHEF . HhiELY. IR,
WhE. &, REBEE, Bk, k. #HRT. @l F. s0e
k. £EREFAORX. BAKisdh. EFHE. £, —ERECH
5 (dihydrotrypsin)A= 4 4 % .

NA L ERE S AT ROFAML T BAR AR L ST
1L E, AR TARIE A AR AR L oY s B AR R & 8 R4,
M, &G FRA L BRI IR R AL T 1T,

10 IV. HEFZE
B la. AR FEARSY 119 REFEOQHBEAELZHE N
URA3 #ABANPEGKG)¥, URA3 A kB EF I HFA GALIO
BTSN TAEF GST a46-F4. GSTuBEMEMFANKAATE
T, FREEFMEYY SRR, EREB RENBEENT
15 REL .
B 1b. 4ok ghibey GST e Z O LIEIFIE., & 3 K
FIhshih 106 FhgBe kG . RE#AT EH 5%, {24 1197 GST
FABA 14 F K §EEIT FAE EPIE 0 ATA ) B R (1) de BT AFITIIE F 4
Mpsl).
20 B 2a. BBATHFZELEFATHBARTGZASH, BR
Z W R HESPDMS MR E AHE EAZ E. BEH B SIS
B, FRAESHKA L, BEMLSARTG, REXREAQWEHEZA
#HIL, 2 1% BSA #H 3L, sbEimAigBE. PP-y-ATP Fo4 4R,
F30CERE 3004 EmEEAEATH, FHREAQSHS#HES0
25 pm &5 % 8 X % F #= Molecular Dynamics Phosphorlmager B 5. *t
F 12 #RM R, SHEBENTHAELRTEY 2K N TEEY
5F RS, PTIRRE BT 1R,
B 2b. &S HAKE.

18
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B3 ZaShigBnisgR, ENCHENEE 19 270
Mt RBAE S, RAEEG FPEAGE R BT L5 (E 1b), {24£ 43
12 At Be B 45 E B4 ¢4 Mpsl #R 2 TR g8 id .

B 4a. BHOMER YT FTH5H. 12K Molecular Dynamics

5 Phosphorlmager | & B8 7& b, FFi5404E L Excel & T R A& 4k, &
J& 18 1t AF LA xF I Mt BB )2 — LA B 15 5 4 T oA An 4k, 119 #
MEEAE 4 NRE P OETUNEE T, FHE TR A 1-1000 42,

B 4b. AW ARSI, 2R T Xt B4 A e (SD: SL, =

Fo/ [(Fy + Fist oo +F,) /1], EF i R FAERREEAITIR, rARE
10 BAATiR, W F, RKE5 2t GST ARtk gk ds | sHEM r VEF 6438
128, FH T JUA STRF 3 6 B 5 bk 52 4.

B Sa. WBEASHMIRES BRIt FAEGEAEN, KRUT 6k
A% R(Tyr-Glu)# B 2 AR A 5| Z A egmxk, T#AZR
(Tyr-Gluytk 4 &R Ah 69 B8 2 F £ 55 b B AT B L B 245 X,

15 H R S B (Tyr-Glu) s g Be A I B A 7, R 5 AEA T AR %
JRA 0 AR, A A5 R T R ELBEEL % R (Tyr-Glu)#y Rad53 #=
Ste7, B AT, XmHBETH T0%5E T 4 A~ A(BERA).

B 5b. LK BB EE(PHK)28 #5944, 4 T AL

T F) B % R(Tyr-Glutk 4 &4 69 88 F 449 = Fr st 5X B Ao F LR B
20 (Met) &2 6942 B . R ABuic(Asp) & 28 & A T2 A % R (Tyr-Glu) )
BT,

M6 EEATH4EITTRAATRYBEAE,

a. BEEALEFM LA G EEGEE .

b. ETWERER ik EaAR .

25 c. AN ILERROATHIFHKREFRF GLENE, HIK
BZiETRAENLE, i T REREE.
d. =R E, GTiezlsth.
e. ¥E AT H A T L.
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f E4E, BEGCH AR ERT., BaS5h U2 AHER
4R AR Z 4 .

B 7. BaSH _LeEEE R E, R R IRE 6 4570
AR PKA #p4)5%] PKIask, MAPK #r4|7%] SB202190 |52 4+ A&,
#(8F PKA & & kA A8 514 5 69888 k4 MBP)E) AARE & 488 A
(PKA). AMRAZ e o35 3% & & % 8s(MAPK). =Fr8# PKA
Fl % 4 (TPK1. TPK2 #= TPK3)Fe®#t £ € B & & 9 #8s(HSL] 4
RCK1), +oBfr7, PKlae 455 M 37442 A BAe MBP =1k 4 &
49 PKA &M, {22, SB202190 2t PKA /&M A B = BAEFTH 4146 A .
B I RA LA E) 2, PKIo R 40 &) BT MK &) Z A B¢ & PKA Bl 24
(TPK1. TPK2 #F= TPK3)A=F7 M|k 49 £ HAEEE & G 38 HSL] #
RCK1,

V. K#H#E
ALRGEATFRABEALEAHENEESH, FFLEEKRL
BRI ZEFUHEEERT], AFMEAEACHasEERA LA,
FAzZF M7 RAE—F G B 4R RE O AL T B4R LA £
e TR EALBOME, EFTARELERS] Loz B x /4%
HREFE. ALPLFSBAAAEQTAMNEZE Y —FHESPALEE
WA L. ZV RN FTE. ALXVULT BTG SH #
TEEEMEIFR N E, b, AEAPE TR AEEGTA
XEFEMO RS WATETH O ET H. KXRLEF B TITHE
8 %R ey edh.
FE—NERTEY, ARRL I FUED], LA EIK L
FARLOGSHIRMA, XEMFLATE. SEZTEO P
HaT. TEmpeEatymBEm i, BB WM FALE EK L
FARLGOREMEE, LTAESHARHMAEE Y 100 #HREHR
Jom® #1 AR, E—AKHEFEF, FFAEZFARD A G 100-1000 1
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Blapffilom® B, EF—ANEhFER, FESZFHIEHHE 1000-
10,000 # R E)4p fi/cm? 4B4%,. EFH—AFRFEF, FHEZHREY
Ji i 10,000-100,000 # R E) 4p fr/em? 48 5%,. EH—ANEHRFET, T
#® 2 #REMAE S 100,000-1,000,000 F R E #/F/om® K. £FH—
ANEAFEF, FFRSFFARRMAE 1,000,000-10,000,000 F K F
Flem?> . EF —AZHRFEFT, HEZFAIFAS AT
10,000,000-25,000,000 #+ 3 F) 4 f&/om® 4Am%,, EB—NEHRFTET,
ik 2 KB 4% & £V 25,000,000 F R E 4 fem? 288k, EH—A
ZHAES, LS FFRE SR G E Y 10,000,000,000 F R E 4 i /em?
K. ER—AFZHRFTEFT, FEEZRIEAHABEY
10,000,000,000,000 F >~ F) 4 fit /cm? 285X, .

EH—ANERFEY, ALPR—FEAAFuRES, LAEBRK
IBRKLOLSSHIRME, ZEHHRLEOFE. SETGT®
BeynF. aExmplsEad@RmR, B RE YA E B A
FHRENIEEE, LPAEZH RS A G E Y 100 FHAREH
JRlem® 408, FFEEF ATE AR LR A BRILA .

EH—AFhaFEY, RAPE—FTAFHST, LEBRK
IBRLOAEZHARYGE, XEHFAHEE. SHEEGHR
BT, 2EERSEQYEEHR, FFRE S REEBK
ERREGREMEE, ¥ RS RAHA B 30-100 # R E4H
Flem® ., E—NBREHETEF, RSB MR BE 30 F
TR lem® k., E—NHEFERFET, FERSZHIRMDA G
30-50 #RE 4 /cm? Bk, BEH— ML EHRFTETF, FESZHI
B4 /5w 50-100 #¢ R ) 49 f /om® 48 8%,.

BEEIMBEREHRTEF, AAAR—FFATFHMRET], LAEE
WEBFBRLOLERH AR ZTEOXRESEEG RN T, /R
Bl E O R FAHALEBEREIBFREGREZE, EFAESZHIE
EARSTOHAELEDARAR AT EAARE R A FHGLEHLR

21
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EEGWHEY 50%. 75%. 90%3K, 95%. Flde, FrkAdpikeTilh A
MEMBRRAEEY, HirAHmih. AREADY. RKEFHH.
PERCKEH R D BE Y BEZANER. R, C eegans
. PP AR 4 B 644 MiE T R A2 R IR T B b (1) do gt B E

5 FOBEEN. BEREEEN. BEHRES. LBASHBEEEURL
CALF RSB E M), EREAS. HESLF

A AFEaATh
RAF R EAE R F A T S L %) i A2 R (stamped). $7#] (milled)
10 KA IRGFEALAGEAZFEBRINEOTH, Rk
FHAAZ EAMHR TAF IR, — 42 T hIE, RTHIH
HEATRHEEASHAY, &, TAIREFESEXR =, ¥
HITLINRK =ARFLEEATAH,
FRET AAEATIE T e TR E O AHE, ks, %
15 B, 2%, RBIEFRTEARSRYES(CE VL), st Taotzlx
KAk, A AR
—EAFREEN IR, SERIE, RTHERLEETH. &
QUATHELFETHENERLFARL, aFZAXALILE
PRE I, BAR IR B %) & R F T BR AL AE L BT A%, SiO,
20 A THEAY. RELE. RFARGERTEFRICE, &
R ARSI AR A, ERARERAMH Y, RoFAERK
(PDMS) & & hit b Bl AR L HK, A BEAMFOREETE T
EEmetsied 5 T oM LT,
A6 BxT—ANATAERLNEAEH LERAZHEEEF| LY
25 FEER. R EEEZE LG BALEG AN (B 6a), XK
B ARVERE GRS SOL K, B F T4 B AR AR 8) (6] 40 Belle
Mead Research, Belle Mead, NJ #= Virginia Semiconductor,
Fredericksburg, VA),
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9k 5 2 )RR B SRl it Ak ) 7 Ak ) (B 6b-d). IR AL EALE
FHR RO R, BT EAER VRZRESEY—. HAR
BB FiEAX, BETMHEEGEE.

T AE R IR AL AR R F (B 2o Al KOH & w9 F A M (TMAH)).
2R, BEHRTAER G RART RMEHNE, BHib, RAEZTHE
T2 %) (RIE) ¥ 12 B # & AAR(—R& A SFoag A, RIE 42213 A 4E4
a5 GKFTOLANGEEOFHIL., 2Lk G
Kovacs, Micromachined Transducers Sourcebook, Academic Press (1998)
#= M. Madou, Fundamentals of Microfabrication, CRC Press (1997)3% £
T HR | H ARG T T AL

TEEANGR BAER AR X GHOLE], ARFERELHIL
AR, BHAFRZZRF U R & RMH A%, & RIE KF
7 BRI B8 M Ty ik

1R R KRR IHE, IERTATHREEEGCAHE 6ef). X
EMBHTAAZEOTH, A HF AR, FoalEi=
BHEEFOEH.

B, E—AEHRFTEF, —F4 &L FAEI](EBIKLF
WE @ e % AL 7k e AT A T ABRKEREAE S 100 3U/om’
AL EE SLEG e THEGERIED], ER—ANEARTETF, —F4E
FALF AT (EBRIFARERES Z NIV F ECEARTRA TA
B Ak A 7~ 100 sUem® vA L F B JUeG BT B b T2 2142, S
PR E S — AT EB—ANERTEF, —MHEEET LT U
B 5] 44 77 2 .45 B RS B 2 AEAR, JF BILeR At A 2 44
PR A Bl AR, PT R RAREE AT H B R AR, R AR
ZWABREWR. TRZHRE YR IACAREATATE R Az F T &,
VMG BFF R E M AL T BAR L HAR L KB LF, HPAERR
MR EE. SMAZADRBRN ST RS E SN E
FeH IR .
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B. ZaSHeE
AEPHELERE RRTFLIHRT, TRAAEMEAGR T,
ATELSNERFEEREL, RAAFERMREEL RENPRTY
FOQBE., RBEBRERIDMEAANGEHEHER—NEHRBEERESOE
5 g% Ha., ERGEERDESRENRFREGEOTH.
ARPEAQGHGIT LA EAHIK, FldedEf. EF7HIM
B, 3., E@SHOATEAZERXE K. V BRERX U H
. FRwANE, BARLNERFEEFEE TR RIE)F %R
BF R, FECAHILERBRREEZ—K, 2 TRESH LE2#
10 ATeq BAR R 6 F 2 TR AR,
AEPZFAQEANILTEREETNEGIL, RENEZEGA
10: 1 £%5 1: 10, AZXAZROEH ST EAEERER, JUARKL
it 1 pl-5 pl, F4RA E ik 1 nl-1 pl, F4k ke 3ARAR % 100 nl-300 nl,
s FARBHEEINGEETAH, HikeyFRRA 10 pl-100 nl,

15 AREPEEG SR Fem® BE JZ R Rk ILEE A 25
FL/em?® £#5 10,000,000,000,000 FL/cm?, #bbn A Mg T AR%
HEASHRILEE KA 1-2,500 3L/cm?, SEH T A F A ¥LE
#5% 100 pm, EFE 100 pum, BHACFRA T EiR R 69 ARG
BG H B B ILE E—#% 4 50-10,000,000,000 3L/cm?, R4S ARG =

20 A 630K 10 pm, & $E 10 pm, H =4 7 4F 10 um 4930, RIE 4
KA EAR 2] 6 TARGE G E G R 6L E —R A 100-25,000,000 3
/em?, RIE 53%%|484-5 4 #4%2 500 nm. 93k 500 nm #4930, 42/
wF %A% 5 RIE #9486+ 4 42 50 nm. 8 %E 50 nm #9350, EA
XAt R <F FaAR 5 6] FE &4 3L A 3L 3 10,000,000,000,000 FL/cm? &

25 EHL K. RIEAALA T F4 #4220 um. 476 20 um ¢4 7L, a5k
843% R~ 3L84 58 E 2 25,000,000 FL/cm?,

LR fhe T AR R A A T 560 um sk 280 pm FLAE. I
@29 1 mm ¢9BMAFIaZ R, XA IENEESSF FAY

24
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410,000 #/cm® #2%5 610,000 3U/cm® 441%5], X 312408 FEAR 5 BT,
A #5319 x 10530/ cm? #= 12.75 x 10 3U/cm? 89 B & S K .
E—AZaFET, FEAEIEBRIFREGEEANL, £
FHEEAHZY 100 F/em’. EF—ANEATET, HELEER
5 100-1000 fl/ecm?., £ H—AFrwsET, PFEILEHEA 1000-10,000
Fem?, EB—AEHRFEF, FEIEEH 10,000-100,000 L/cm?,
BB/ FEF, FRILEE S 100,000-1,000,000 3u/cm?, f£H
—AEHFEF, FARILEE A 1,000,000-10,000,000 F/cm?, EF
—AFZHFEY, FRILEE A 10,000,000-25,000,000 Fu/cm?, £ H
10 — M FZHFEF, FRILEELAE Y 25,000,000 Lem’, EF—AK
HFEF, FEILEEDE Y 10,000,000,000 F/cm?, EF—/FHk
FEY, FrEILEE A £ ) 10,000,000,000,000 FL/cm?,

C. ZAIXHHEA
13 E—ANERFEY, FLPRE—FHEFERBWH {2 RRT
BN EQTH, TE WBHH LA TFEEAQAEY, 57T
VABEATA S RO Al 5, s AT KIUBR AT 547 & & (Bl e & @ %t
BOA T, 2V R/IRAEeH., BORFENRIEEME S EZEK
IHRNFELATD. FAORFHTLELE S ZEHRLFRG L
20 @, XRETUBTERE ST REBNSYHE T EARIFR, £
KTV A AT EAR L R RO EA IR H TEEER
R EHRER TG T RACSY . AT FEBRT A LM R A £
EORFALSCEZEREIHALT. F, FBRTUDANSRA
AT, Rk by EEAR Y LA BRI E4h. RN EBARS 3-
25 g KH I AR AR = T 8L AR (GPTS),
BHF—NFRHRFEF, ALPHEETHER UNBAETHE
Gl . BP: AR FUH RSB TEIRT LA B T R4 7T etk
F—ARMFEED GRY R T 1%, LAFERTEHH
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R A 4 R B K AR ARG BB, SR LA T R R ARBTG5, WA,
53+ @Es AL ILERT SRR EERGZLE, ARAK LY
BB JE]

HREFHEEBY S AP ETERAILTURABZAR REHE
431 h L EANILBAITE SR, WA P 2R TR TR FIR4T
TAnik Fd g ) TEANRY. ST ROYFTHRA LA S FRNM
{2 R4F TR, TR ek b m B R AT R AW taFis § 5E
HEAGF MG EE. ERefR R4 T RAM T HETE IR
), BT AL, THAREBORALATEHR EHEANIL, B
s, MR TEHEREGNRAETXEES, REEG QR TER
AF (4 F A 2L ).

—H4e LRTEA FREALH, NT AL LT
Bop, sTFRERM, EORFAEFLTILY. TR H#
EE5FR BT 5 EEARE AR TEOSARNL., TUREHE
o AR L g BHAR(HL F — B EF L)WM E G -R4T48 Z4E
A. |

ATFTALRAHZATUAARSEO(L PRETEHRERZELSH
RREOFTH—F), AFTUAZEGERESED.

EF—/NERFEF, 2FQY@LY R (B o2 RRTF £8,
BAK, Z@mBRERRTETEEOSH EBlild). £5—
NEHRFTEF, THZEBRIETEESAH EBleild), £2FH—A
FHRTEF, THZE. 2FaERM AT EBREREZES
R e BAR AR

ERETEAOCH EZ WA IR TRAIMEALELSLELGY
WAl EE, AT AR AR ELEZGEH L, TR
FRBEBAR (B e o BATRAL BN RB T4 B B A H(H) 40 P1 K P2
LA )RIF IS SR G Y mEM R R,

wit, Ea. SR BRI AR EETERETEASHA L
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ZHRBHHFAALIRRRBEF., EF—ANZRRFEF, . 4
FOQmIe R AW TEALE TEEG T A LA R E B # A8
AR (Bl EaRARE)Y. KXY EQTUALER, &
FHLZEARIBREGH e FRAEFELRD L), RFELEEZH
E T BRI T 89 LM (6] 303R).,

AR JAEAT 5B T B (4] do 5878 & 3R BT K )45 B & RIF4
HETILP., RAMBESESRE. T4 RIRMAGHETF 34T,
RA B A4S R BB T FANFZ A2 g ShataT.

RAFAILZ LAY, IAEORFM4RERERILLE
Bl XA G, mATARERGEEGXRREA4RXRETALTRES
ERETIF &) X FWHldezR). L€ 60 T QIF2RR T AL
$eF AL, IR, BH%. BEHEETFARAILKET. F—FF, &
ARFATENMREENLELEZLFTHEARIFIREAD. Fa NF4
THELSZERIBFRETENLTY), A TRBTHEELSTF RS
BALSWW & T BRI IHR, EBART LA ETHTL BR LR R
B E A RFA4 S TEEZARIEFRRBHSTRMNESY.
PRk AR T AR RO RFAT ML S Z AR IFREAD, RET
Bt IEEMAE R &S, Aob, HEEARTUAANIA NS TF. Kk
G IR G B BB RS . RSB EERS 3-HRKE WA
R = F B A L(GPTS).

FEMNLSENAOTN TG RIEATHAAEH TR ZRE
A IR, FleRgLs. Rt Hgs. B2 %
ABednsE A, #h9h, DNA-DNA. DNA-RNA o k-Beiit T4k f 4
AR TEREMESNERER ., TAR-BAR IR 6 L35
i /8. DNA #46F 44 DNA. Befkdh. RAMEZOSHLELE
RENEFEO)REMEFREMERS PN GHBEIAR, VLB
R eEafBEEREAZ G IR, B, TREALY G
EOSMBNES, MERSEOEMBITHEZILRTDYARY
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A Fhatt, ETFRRAO&EOQLEOVAN LIERE O BE/BLKEE O,
BRHAKR. SEREAR. EFE. BREVERLTEN, €1
S GEF MR EGEEHA . S R-S-EHEE. R, 2T
AEY. B EUARBR(P 4 HisX6 iFit) oA MEZO/EERA
hEEAQ.

D. ZASAMZ

E—ANEHRFET, BER S ENF LOR KA AT EBER
TREASARATMNE., TEAGFRKLK. EAEEG RSN
KA. BERE. FIEHAEATICH BAL FBATILY 38 (# 4eif iZ PCRH
MEFEORS>THM, Bk, FHTRIAFLE. b B4
FFILRRTF H RGN TG /IFAAEAVER ., LT BT f 45
WX TG P AN T L5 03R4, Blde, TR FESATET R
iR BIRAT S 5 4 o 0 JE TR MR 7 i A B R P 0 IRAT (A LBl %o
WO 98/59361), EH —AFEsup)F, T #opr gl 3 iy
TLTE 5 20 - Fe AR B 15 % P 69 IR L B 144,

s KRBT o mJUANKRE, BAF /586, %3] LegEANL
FRBEME—FA, BNFTETTMNGLEL, BN EZ LRGN H

HEEIEERBRTF: DEARSIFLEAR, EERS A R F/ S

R, DESFRE, REATRAFRIEFILAARGEL
FIREBFEAR A MERBEREYEEGEN,; IRESTE, DE
T AR S)RARIEE,; 6O)RIRY HAR EHatch 3, 1999, “&
Ry WE X ERKREATD L) DNA BLESERELNTHERA” ,
Genet. Anal. 15 (2): 35-40); 7)%& % PCR (Fini %, 1999, “4%%
X% PCR AR AMERL TR AT F4 ] 7%E B19 DNA 7
@yt &> , Clin. Chem. 45 (9): 1391-6; Kruse %, 1999, “4#f
F i A£35% PCR Masenf= 2 E4#t kB F-pl (TGF-PHARE A
ik” , Cytokine 11 (2); 179-85; Guenthner #= Hart, 1998, “4& fk
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FHAEM A% FF 44 PCR M E HIV-1” , Biotechniques 24 (5):
810-6); 8L ik; F= NAMM T, Hl4el T REHE.

YAFE Z/AFEH, 7 LeEA LR BT A 2 R IRAT, i
mﬁ%ﬁ%ﬁ%& ), R EELES, XERALLE RGN

QI RIET: DR#ESE; 2)RTHRME; LRt
ﬁm%A%&ﬁé HY EEHTR. KRR T EART; F )RR
FHEONEEEE, BT ARLYES AL F4H, FAFED
FAROYHE, FATHEARGCH LEHEEURATEY,
TRAXEGR4TESWNEE., BB REE, BATUAEA
FAHEMES| L B TR0 E, AR RIABG G F AL
Jid

BB Gl el Ea SR AR RYRTE, REAAGE
&, EFEH EHEANILEASHNTE 6 BEF YR ERSY, #
B R EF 2 RE B A/ RS E N, &SR ek R BT A
RS ERBEE W, B, TACHTEHELERRARIES &Y
BEH, AMEFRLE5Ea9a0THERE, IFNT 8RB E
B RS T4, T&m$%ﬁ&ﬁ%ﬁﬁﬁmmoi§é*
AERFRAAE @, @EmLRaElasd, Flie, THA B @it
KT @himasi/EEINGEASHE, LFAMERERR A SRR,
HMBFFHERE . ARFFERE. REKRREROFLLRER.
T:\klﬁl&%% LR FA I 6L B b B AR IR A 8 3R SR
WRAER ., TRAIEFFEMNTHKECERENL, LFERRTFE
T FUARB AR, ﬁm%Aw3H%ﬁ FAFILIARIE N 40 Je R & o F %
M52 38 1T HUR IR B R E AL 5 AR 49 T (5] 4= [gD. C3b Z 4K IL-2
TR, HEE G 4. B MHC 1 £4-F. CD23. CD38. PCA-1 &
. HLA-DR)AB %% R ik Fo/ R4kt e B F.

EHZ—ANFESF, TRiEmies 4T F Lo  REFGE
BCHBFMNIHT@RENGFLLSER, LR R TUHES
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5me B ke T3, FRAKS a4 T EKRIHKR LW ZFHIR
Wi, ZLEHFLROES. QLR EAHRBH YT, ¥ mk
oA imeth i, BFTRYRAEBREFR LY TRMZE,
AEFABE MR EEZ Y A 100 KRB Flom®; Fm B4R B4
LAEFmRATR A E R E ., Tl T A e R e H-
agRE mensi. mRTARMAE LR (R XmpBE), F
TUAZ R e &R,

AF—AEH P, T84 o B 248 AT LG &G R 14
T ZAT MR A R W AR m B e A R M EE A S A b
MR R EG T, RN THTFLHREF B, A48
BEABEAAR io@ RS LR @A LR GSENZT T
.

B b, 42 LA £ R 6354 (6) o Ca 9 3R ATRA W . 4 IR 3R B
#. RminE. MRS &4 . KRS T RAEST @R E G X
AR SR 7. BARR B, —HFRE T T HRL T e
REE) “RIE” Kmpe. B8R, BEREAAEZREGLARM, Fldo,
EEGEVA:: B3 Pl O e W et A SE RO F-L) A 6
§§@ﬁ%%ﬁhEﬁ%ﬁ?ﬂf%i%ﬁ%%ﬂ%%%@%ﬁ
ARG, AEGAZRSWIHIRE). E7 Bl Bt ri)ime
iﬁﬁé\ﬁﬁ%§~%%%iﬁ%&\ﬁﬂﬁﬂﬁ%wﬁﬁnm)
CE . miE-mieil AR . @i SR AR/ EG REUEE
FadE AR R A/ R KA,

TRAAZLRAGEOSHBATERRA L AN T EEER, -/ 8
W%%f%¢ TELRPTEH E—FMRE R GBEHGNESY.
Bl 4o, B iL4E— ﬁ%A%iy#%A%%Ié%%%é S hGLF 8y
Be R R E A E EBEE KT, FEFALEIL
*Fi%ﬁ@ﬁ%@&ﬁﬁ%%h%&%?i%ﬁﬁ%é%ﬁiz
ey £ 7. A, WLEWITREE G BEE M A EF TR Tk
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AT EA SR T AR Z AR ARTAE R S S HA R B

A EFRGEFZAARALRZELEO TR ORET A TNL
FOHIFTHEF A EE, Hlde, BTARRIED, THEAZE
SHMI RN R AR EE., E—/%EFTEFT, THERM GST &

5 EANER T ERERIPDMS) SR NEEO N AEE TR/ AF
MARF, TRAAFEENF EGE K. LFLL. TR FELR)
BRES., Flde, ARAFTEY BN ENES—R, R
J& B o R R R T AR RIRLE 49 %8 6918 & (6l 4= Molecular
Dynamics 28B4 R =0, A 2R, AR EBe(H) ko 5

10 BB XA T RAMEE) G —IRAA B EA N —, SHELEL LA
M F Z )R RAERI(LF RN, BT A2 —FHELLIE
& W, XA AT i 1348 F) 440 Molecular Dynamics 32354344 m)
FEE. KA, TR REER B XA T BB 4y = 438
B3 ATILZIIE 5,

15 BT AERALREOSH LERT O YBE. SR, 54k,
BEE. LBASBEILCAALHEGRY. i, HEFL
HOARE R4 EEZFAQTR, MNE LA TEBERDVER G
Bl 4o M & A E G HBE BB R . A M EEE M 6 F ik 4 {a
RIEFAE A BP-ATP #Fu 5S-y-ATP 2 K 6304 M ARIL 3 2 A58 £ L

20 B8y SORFUARIRAT, Bldo, S FHABE G TR AT BA
— A E FREHBEE M, FH— AW E TR BB A F e
PATITBE(REBEBRBEE M), £ —A S, THiTEAIFEMNT
(Bl oM R HRAFILRK B B8 FAR R AT TR A R 2 2 4
HE)VE T B EOBEML T A FERIANR T ORE R, AEnE

25 RN, Bb, TARARRGBERAR TG I F ik foif
B AR AT T B 5 7 A A B

FASATRTELER LEAHFHER(F el gds. &
BB, HMEBESRHE., BEBAKE. MEL A4 DNA 4406959,
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B, FFRASHT AT FERFLES T HRAIEN. Hlde, do
% DNA &4-2 BAriEM, A4 DNA Fm41E2 DNA £45059
WG H,

HE O REBREARGITA( RRIS AT ZaEI (R ETES
A% E L RATHAT, FATUL . AT anElhE. 4.
EA G, 24 T%. DNA, RNA, T R4. SiEiid. ¢
K. B, KBEBE. Bs. K. LAEREAOR. SMER. £F
. B, —EAREQBERAYE. RHPTERAT A BR R M KA
FIF . Blde, FrEARATTT VAL A A TER A9 R M AT HIF . #Bs.
BB, BObE. BEE. LBASSBEAACEARAESE, KT
AL ZOEHBRAEQFR LW RTE, TRIREBELETSE
LA B X B G 14T (Lakey &, 1998, “KmEZFa-ZaAMEAER"
Curr Opin Struct Biol. 8; 119-23),

THTEAAL AN EOSHMNETEREREREEBS SRR
AP RIBVERGRBER(Blo B hikmE T, wihE. 95,
AERFAMPEEG AT BO(Fl iR mit. 57 EBXIRG mR)
EG. flie, 2B AERZNHRCERTATFHRAEEATHA L4
ARRAEOEIGEGL R, —RH, Xk o ine
AR AR AT F U RS, AN ER X FAR LA A AT @A E
{28, AR EBRIHRLESSHEBLERE, B REREF
EERIZFARLGIRZE, EFARREBGTEAE Y 100 71
FlinRiem®, E—ANBEREHRFEY, KREBEE5ET] L6 BKRE
B, BN TARREXIBE RS ENY B @ T @i, &
PR B RRAR G IR,

H—F &, BiTP ke HABERRES), THEAMEEGSAE
RIS, AT EH B @t/ T @i, Flie, B @mieT
R AERFEEPEA R AEKGSTIETRT, AEERERR EE
LR ¥e., WBRNRBTAZ G4 g L. iR Af IR oGk
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0 (1) o 5 SR M R S d I SR . AR A M R R R R IL
E W R AR

BEA—NRAETEY, TRASBEEELGHRECRBTH LS E
HOHFUEREQRINGEOQTH., IBNRAETETI RS SR
RESREGEAQWYRY, FHRETH AT R BERT SR EF/R L
R B HpiEiLd.

BF—ANFERFEF, REVHAEASHATERLS T B
@i T @itid/R. e, Re@sSh L3S FRE4HE
DI AT EN, GRETBEFRBENL B @es T @
J K B L BB (o min i T @mie) e k.

B LA R MR IRAFEFE B @mpeE, RS Ee
FERRTERUNFAKRES K. "H-EFHEA. AFLRR S FHRLERIT4
miek B F LU R 540 B @iE R T (5 e min R
). FA, THRIEZFRUNTANENRLPEOTHHRY T @k
E. Blde, CICOBER Z TR IR R A RS g m i bt
T wmhe & & (5 Wl 4o Palladino %, 1987, Cancer Res. 47: 5074-9:
Blachere %, 1993, J. Immunotherapy 14; 352-6).

BEAEARALANEGEHETUERARBED G4 TH, o3
RG] F ) A AL F 7, FRAR R B AR 3 H R B FAR 4 &4
FH AL AL SWIEE, MAEMI EBKRLHAR LS SFAER
B, BRAFREREERIBALORALE, L+ REREY
BE A ZE Y 100 F R E 4R /om’, B AR 5] -4 T A Z A2 R LT Fab
AE. RBFVUES ZGERA. BEBERAK. SOFA, 2aIK.
ABATAR KA IR, Flde, TR FRAERFEFHERLE. @8
BAMRBERLE CETHRBICEY, F0 TR IFRE, &
RER B, E—ANEKRERFEY, ALLERAAGLLA M
PR X IR G E O S H S, Bt E 2 F AR ATET] oY
AREE TR TN 4 AR
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Tl it f BB G RSt (Hl oA EE G S R HN A

FHE R R AR MmN . Blde, TAEARE MBS
7|69 & @ G R BERBAS W (Bl e B )R B @il e MR B, R
MEEEM, EF—AZBEF, TEESREABRI G EOT LR

5 4 5 4m I oA  BR tm AR (B e B AL R 4 R A HSTR S IR (B) do
“o B mie) e s e B4, RN R BeE ., JF dpaX R R AR
GRE G oG ERTAEGHT @I, LA ES @l R
FIRMR S meitfratth, TREREFH TaREART/HGE
2]

NS o

10 xFE, TRITH EHEEGRSM(F dotm LR BA) L E 4 % F R
Bl& & (kR AL AE GG HFRESH LEG SN, &
M FEmeE RS I, Fl, TEATEZARINNGEEL S
B 3 F AL B4 (4] 2o 25 4 AL 22 4 oL ) 4m PR 4R BR A, T ) A5 4o 4 Bl
FGbs. BT, LEBARHE,. BREBR AL CHBBIN., £5

15 —/EHF, THEREEGEI G EE S ERET @esALy
BmIe(Blde % gt mR) R 4F TR R S @B 2o f Lo R mie) el 4
JeREB Y, FrhXEMNETRFGEREH oAb EXTALEG WL
M. UMM  @ieR REARSERE G @ietirafl, TR
A 3K B S F e iR A SRARE A 6915 .

20 FridZ @SR TR TEEESFEEY B o T6EM, ik
R AW B AT T OFERRTEARARSTFHTIA. KETIRU
BRI GG BRAR,

Prid & & h L B TH4RNEAEE S R L& § ¢ DNA & RNA
ABO a4 . H 4, TEiEAEBA T ifidiX k& & 5|

25 FRE LSSt 03%E, AEAQSHARIELERE Y RNA 4

SF 8 X DNA 464 (o8 i5E59).
TRALPGEGSH SATARE M AR T haE . Bk A
BeZ MBI EON Sy, Flde, MEIRHAREFLLARGEE R
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R B AR R e EAE R
SEEEAQGSATATHSY TR, HHERAEITAT. HydF
FAhyERGTN. Flde, TRIFSHE EROAEHHHREY
FRMERBM T L4 TRT, BINEES] EHHELSHEEN
5 EHMEFFHFANEF AR ZFOBHELSE,. WELESHHY
EFOW R LT FERE, A—F &, TER—FOTHREAH
Fl4g & — s B Lt AT A 4 vE (i T R 42 AW ) 6 A 7
Bk, HALPEGSRAYIENTRATH THREEDFFL.
M A EG SR AR Ha L. suih, REXPHEGTHIE
10 Tl E R ey X E, B4R, TREH LHFZ a5
MAELM L ERTF, RETRiTH e FHELETLEESEy, R
BRFZMALELHTREFAREESEH LU REHEEQ T A L
BtB -, b, TR SMIELYTED R RE &G AR E A,
., TALTIRE AR TAER . BEE MR A YR 6 HE
15 HEF . AT AT ARG BAAEGFATEUARLASGES
GH. AF X, BEEAALAGEAQSH, TGl
SRR EFNEIARF T EANTONEERNY,
AR EQSATATUL S EREQRGMEG S A%k
SRR, TR E LB ROME| T E ML, @RI N A
20 LHK, TRLTA YL E@E. BERREYHE—FREFHE
AER MR, RETRABHAERESLY 557,
FEYHALEREG 57 ML, TREF RS, Hii
SIERTME., A, BEfed @i, @Ry, L8R
A LAY mAT Y, TR LRI 4G 24 AL T e e S AR IR
25 MR TEA SR, R E ] K ALE) S TE A
THAE L EE AL PG EGSHEFT RATERRE T LAY
e, T It K ATIR O 4o 0 &Fb ik (1) do SR v ) 2 FRME 5 T 44 4
, A F BN AR, ETHIFEF EFELHDE ¥ LEL

P 5
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DNA (£ L4 4o Ames %, 1995, J. Immunol. Methods 184; 177-86:
Kettleborough %, 1994, Eur. J. Immunol. 24: 952-8: Persic &, 1997,
Gene 187: 9-18), G H AT XA FTABEFLEEH LFELE
AERTmESNEE. RE, THLEARERFTLELEBLEZTLH, W

5 FATR L EYF A FHES, BWETHREGFARAYE L
i FT A £ 31)

AR PLRBFEARLAME T EGRNE., E—NEAREHk
FTEF, AL ARNEOE—FREFRLANET]. AR
ERXRTUE—NIEZANAREF LA TUNEEORYTFHEMEHM

10 P RA . AT RMERAFEGRSTHIAAGAN . ATz L
F B EMERNE G RHT A E M RF o/ R —F K FIE
. BAXREEST. ATAZZGRSTAEDE MG RN M E
KAt a R TIARELEANARNTOSEEG TR LE—
AFLF R ILF . AT T A R X B AR K. FT A

15 T LAEHAT B WM EF B0 G R T R4t F o9 1E —Fb R A AT
3%,

BE—ANERFTEY, ARNEQLE—FREHTH(PEBKLH
WESSEFHAEMRGEALT LS, AT LRAESG. 2HE
BAARBN ST ZE@MERSZQOREDT, BFRTRAMHR

20 EERIFRLGRELE, AFPHMRSH ARG E ) 100 #
KRBV fem® 20 ), FHE—NRENEEF Q4 —Fr R 3 F54F.
RAREECHT. BIMATEEZEARIBF R LGILEAR. £5
—NERAEFTEF, AANEFPHEECHTLA CHEEZ BKRLER
A EORIFL. EBF—ANERFEF, RALEFHEGLATL

25 HRATHMEEAOISTAEAMELRMNZFA AR EE R4 T4 LKA
G R KB RAY, EMCHEEZERIFRIL, £ —ANFHk
FEY, FMERXMNAERZERIHFKRIL, 2ELELT. £F—
NERFTEY, TEAFAREZEZERIFHRIL, 24L&
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SAEEd, AT ERLHERLT. EF-AFAFTEP,
Bk AR A E—AREAEE, AETAAATRREORS
%i%%&%%ﬁ&ﬁﬁ%%aﬁﬁﬁ¢%%ﬁ%¢,miﬁﬂﬁ
B R s A A TR —ARSANEL B R FEISTT
fWiﬁ?fﬁ%i%%WHﬁﬂ,%B?%%%ﬁ#\%éﬁﬁﬁﬁ
Fleg ZHMAKEBEBE R,

ER—AEAFEY, RNEFH—FHAEHEGTHEAE
BIAALBARILGB A HERGES., EF—ANFRFTET,
KA Eh e —FREFHEAQCAEAELAWAERA T RA AR X
Rk Mt M AR EAHEY 50%,. 75%. 90%K 95%, Tl
BERALEARIL, E—ALKYEAFTET, KAETH—H X
SREG S S BA A AWK o TR E A T AFRALH
B BB, BN, o, LEBAEBE. LCAHREE,
BEEAEY . BELALEH R DNA £46FaMEY 50%. 75%,
90%3%, 95%, TA1EE E BARILIFARAL.

E. ATZaYhe%ka

AREG. 2 KEONHHESAK, LA EHRTALIRD
4, EEABEKEGHEBAEE, BRAFER, HTEAXYNF
AFHAEQSE, TAXEAVWAHKREELIRTOE. &,
%i\k%ﬁkﬁﬁ%%,Wﬁ¢ﬁ\k&\%\K\%\&¢#
o, ghdh, THALT—FHRILEMREZEZEFRANSAESD
bR EOHRLES, TEEEZEACHARNAREEST
BIle 2R FAL MG ES, RAERTRA LN CEREIT
BAEEOSEINANEEBEEIRFEMNA TARANES., K&
AF QR EHRERELEOREAHIEDNEGHEAN. TaT
AEEZEGSE ZHRE LR B SEAAL KK R4 56 AR
BEa)T, RAETHEQERIEGTHILT.
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HnBIEAFIR O T HREATFRALPZOTHGES.
ik ¢4 & A B %2 Invitrogen # InsectSelect % 4 (Carlsbad, CA, B &%
5 K800-01), ZA%A—FFEBUYLBARLERAZL, LAk
TERERGNERZE, FHRT FARYRAETFRNEE, 42
5 Yo b e 4R BARZ pIB/VS-His TOPO TA #4k(H %% K890-20), T
1R & FE R 7 E R A8 R (PCR) Z 4 B3 LA Z K
W, REFEEL N-RK#EEABHS)FLE G, FMEIFLT A T4
EENEE.
## 8 Lifetech (Rockville, MD)#) 5 —Ft & R e A K X £ 4
10 BAC-TO-BAC™ % 4, 4. —Fr 41k 49 K 12 & 4. BAC-TO-BAC™ #
GARGARRELE, RARELIFFBEELERMAE Y 74
FTUMFRFE, ARREADSHERLAKREG B TR, Bk
REGRRMIE T TREZE 5% @EES.

15 VI, %4 1. #AFOQSH BTG HES
A. #E
AT W) ZAGIBIRT BE SR AT HEAF GABRAER AL
FASAWFE. AELPHEATCAHBRETFRESITRK TS,
B 7 2T A BT EQHE. TOUBELEY
20 BEB AL, AR A mied tt(emie B HiEs. 1554 %. DNA
A8 AREX. ZaBiFFRERH NI @R XEEER. 8L
R 28 fr 51 64 5T ) B AL AT A =T Ra AT AT A w1 2 Ak % AL 64 & & s B
M AR R .
BAEEECETRME, 8K 6200 NKERIT 100 A%
25 T RAR;, Tt E YR 122 NRAE A s, IR FTO4BEL
BHA 24 NEFEERFHRLT b BT AFEAREY %25,
P H) 8% & B4 R Ser/Thr Kkl 5 ; RE CLMWET 7 #ak
BALL BB/ A ABRABE ARG TN, XA EBRARYLSET%
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A

[AEARPEOGCHERNGELRE, LET o KA 3 BLA B
F LA EO YA FRBTHE TSN, RANEET
B 300 nl 3Leh—Ak M|, I FHEFRMBEEEL LH
RS EMAREY, FEEIRTHAHFGEAES L ERE
PATIE S BN R, REEVEESG. BAARKHNEATH,
AU E A (S 119 AR 6 4B S AR PiLRE
a4 I RK-S-5E #% B8 (GST), KRB shibFmx B8R0 17 F 1R &
Megee . JUF BT A &9 MR ER(93%) AR —FF K S AR A AL £
WAL BB B 5 ARG E M, 6,45 24 FRULRT R RAE R B &G 18 FF, 32
A9 BE R TR RAL—FF R R, 2T B R HEERIALE R
(Tyr-Glu), B A sbgBedXH 5 ] )3 KA R a8 Be(8F €1
BLELAERAAL Ser/Thr, #LLAEBsiL Tyr), AT vAiXdb & BULAE BT 8B 4
BREBRALEE R B R A S MR KRR T KATEIAIR . SAR S
: Eﬂﬁ%#i&% 2% AL R IR AL 2 A7 A8 B 69 BB K
HBEEREE, RLAPHEASAHEATATEEAELFERY
miL VAR Tt T &8 T da.

\

P

w\\

&
.

S E]

i

B. 7%
1. @mpestsh. Mgfokdsit

1¢ A Hudson $Fe#y&48% % °, 4 122 AT 4B L A b ¢
119 #EBEAZHEN URA3 R A BMPEGEKG)F, #ZBAREFILE
HFA GALIO pah-Fi#4| T4 GST &4-%4a . AmzX, &
Research Genetics M & 58 A~ ORF K& EAh4 3|4 X3 4pa) R
e aii Al ey 20 bp A7), AEF 4 PCR ¥, il AL B4R R
Q9 FEAR X S T o Kok, FEL Rsu S8R F7) 69 PCR F4hik
) BT ik X AR — AL 44U N pepd ﬁ#&%ﬁ#ﬁa(i—t&"%ﬁﬁ#&%é Ba)°, ¥
w# Ure'B%. EXRMAAE Y3 &4, AR PIBEEARIA, 12

39



200510009560. 4 o P 3E30/48m

10

15

20

25

AERARABARIAG I BN T HEBAR-BEAR B EBIHRS LAY
DNA & 3, 3+ F GST::Clad # 3¢ 4% , #2852 7 4% F N s# 4 4 [X #4 poly(A)
FEF., RA—ANRFBBAEGERALEEE 3 ML AE. 5T
WA R ey 5SH, FIF2AEE4 PCR Z4), LI AI| &
Jod. HHEZRAAFINE pepd BEEHRY, URETHBEES
#hAL.

HAEF 96 MBI EA R, A4 2ml L EFT T4 TR
F A FIEA 075 ml @i E 0.D.(600)% 0.5; AFEHHER 2 AL,
I NFFAE ZLORE A A%AFFEEOREL, FEiEE 4 D, A
FARE B ARe93EFdh, A 500 ml EAELE R F R 1R, £ 200 ml &
FREFRTEREF, FFHMHE2 100 pl AABEEZRE 96 x0.5 ml
(Dot Scientific, USA)¥, @it 4CEEB#EREF @M, 12
5B Rk Feodmfe 7 ik 20 96 LA P b X sk B AR 4L GST f b
G, B HANLEGNT LT EERESE AL GST Ry £ 5%
PRIt AT 3R AR 60 B i AT e 2 5 Arehil GST: B %& & (Swel.
Ptk2. Pkhl. Hogl. Pbs2)#q4L B, &R K9, sbib& G L&A T 90%,
A sk E M X 69 Hogl, A 04 M NaCl £S89 %G 5S4 257
damie., EQ#BEEHT-I0CTEVAEE 2 ANA, #BETHILFL
HRIZA K.

2. SHhmIfkbitd

oy AR b AR R = F A £ (PDMS)(Dow Chemical, USA)#|
&R, Afom I E4EE, KRS PDMS iz AR L, BT
65CE Y 4 Juf)Ed T EEAAM AL L8 T EMeG R IR
7] B, K& PDMS TR Gk EmtalmisgMt, 247K
A &) B &, T AR H) 69 3 630 i) — B (Universal Laser
Systems, USA)Z & . & B HER B 4| & 9B E LB L2 K.,

MR T AT 30 FHREGES], ARG TERERILGTEFF
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B(FESCE A 100 um £ 2.5 mm, FE# 100 um £ 1 mm). U4
(100 pm £ 1 mm). A (KA A KT, K& REFHZOPAH(F
HEEM). AR ZCE R BARBR T —F R RN KT X
FABKRE 9 RAAER A 7 k.

A EALE G 5 I ER K&, A 5 M H,SO,. 10 M
NaOH. i EALR A 3-FRKH dRA KX F A 5(GPTS)(Aldrich,
USA)if 34k 43 PDMS' 2, 5 % 43249 PDMS R E T F XL HE 4
PDMS Aftk, GPTS REEFHEOLSILGEMEKR. ML, A
100% EtOH TE:R7F#k 3 K5, HEHEANT 1% GPTS %:%(95%
EtOH, 16 mM HOAc)¥, FEiB#k% 1 JiF, A 95% EtOH # i 3
KRG, BEETTF I35CEALH 2 0, B4 S A TATRMYE
AFHEHBANA P AREQEBITH, $EOERMAZ LT,
FEKERE 12 v0f. A4 HEPES % # % (10 mM HEPES, 100 mM
NaCl, pH 7.0)# %3 k&, A 1% BSA ¢4 PBS %% (Sigma, USA)F
REFAIL T Dl L, & F44AT GPTS, &% TR ETA44%5
A H] 699K

ARMETiEEZE AT PDMS &G RE, A EEHE0NEE
BAF AR B AL BE(HRP) 4 K [g (Amersham, USA)if 4 2 %

A PBS Mk F ke, 4£38&A 1 F 4 H(ECL)# R % (Amersham,
USA M4 A th 4k, Hk 8x10° pg/um® ¥ E G THEE 4D,
R BN R F 675 iEAAME B RV FH 8x 107 pg/um?,

3. KIEIPIE. BEER T FoddEKF

Yo BT iR AT S IR BRI AT . 428 PP-y-ATP X GST: & &
BEOAS S BRE M U, A ABEBALM AT, 4 GST B A8 WEF
GPTS 4:3249 PDMS, HEAE 6% &+ A PPy-ATP #4749 B
R, FefkAp B ¥, @it GPTS #kA#5m-F 3., A HEPES £ 4%
FRILFFA 1% BSA #H, REmAEEE. PPy-ATP #fg 44, %
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BRLAERRFFAL 0S5 pVR AT, T 30CiRH 30 o4 vk B Ak ik
SR, ARG REA X A A 50 um 45 & 49 % & Molemular Dynamics
Phosphorlmager Bk, xF 12 &4, &M SBUNLAETELE ) 2
K A FRTESFRY, #HAT 1 RME,

5 A MR M bE, AR T Xt BEds A A4840(SD: SL=F,/[(F,
T Fpt + F,) /1], & i R TR B4R, r REARMAT
R, W F, Rk S £ ke GST #8088 | 3T )R AD r VER 6938 hni 4k,

4. BBEA 5| st fo R Gt

10 1% | Gonnet 250 374454 3, B CLUSTAL W B ¥ =4 5 F
107 #F O #UBOE S HBREALEMBIEFI NS FI ke, &
SWISS-PROT? . PIR®® #= GenBank® #( 48 & /3 8 BaEAL 45 38551 .
st T B R AL & M R IE IR A U AR 49 AR 2k % 5 (DBF4/YDRO52C #=
SLN1/YIL147C), 1%/ BLOSUM 50 474450 42, # FASTA & & ¢

15 W EHFEELCHEETL F I LT 8T G0 BET 5 7). o ATk
SRR ETF 11 RSB EhE “HEaLRY, A
PROTPARS"™ # & &1+ EAUH % 4 41(B Sa),

5. S hREEGHRSA

20 HRRZOHREEZ R RLIIEN KRB X A, AT L8 12
AR R MW A T M BT AL IS (B web 3k S
http://bioinfo.mbb.yale.edu/genome/yeast/chip 5% 54\ 2000 % 8 A 17 ©
A HIE). LFERIT T 107 FHE G MEXT BF R M 6Y-/+F A
BHAE A0, 1], o EI2 8 44 st Hamming 3B & = A 4515, 4% )

25 PHYLIP ## &, “ &) FITCH #25 34 #4749 Fitch-Margoliash & .}
FiRik P AT At E R AT ARG RGR L. BEF LT &
oK BAL By N BEATREAAL, VARIH TR 30 3E £ 40 47 b 44 424 ]
FAmlr, FAIREMGEIRTHREFRELRL.
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C. &%
1. R LEAE L

AL XAE A FHEA A LERR ° EHE N KREABRKPEGKG))
P EE 122 HBFEGHBELARGTERBE, KEBK pEGKG)
EXIAEFFR GALIO 5T (B layis| TA> GST &e-&a.
EXFTE TSN GSTfBaMEY, R EFNEMEY 5 KR
5|, AFRZERIEEAET 122 HBEESHELAR T 119 #,
=HP AL W BE A R 4E R K (4.5-8.3 kb),

BT LA 7 GST M asTa, A SMEKRRFIFE
sk U 50 ml 3z Fi4p P ek GST B4~ & G . »F Hogl, A
ShaEBEEmt, AEAFFHERE 5 o4E i THEEY
WEE, 1% F A RIEFR A (URA/48F48). 12 M GST ik %75 fp it
A 119 Fard-E G B+, 105 FBAEARS A TR GST:
BRAEG; EXSHEEATREES LK. & ml £ HFYRFT
5ik 1 pg thas-Fa (B 1b). 122, 119 # GSTugBstt v A 14
Fh ok Aol i 6 5 BpE S ATAR M B, AF TSR E O EAE R pepd F G
Bt R BT Faefe s 54, EXBZET el it Al &
A8 77 ik R pesbfb b R R Edh . REZ 7 =2 MR8, 1248/ 50
ml 3% FAp il GST ako-Z o L — M e A, FEAREA TH &
HoAFitegtE s, B, LRAEBE I LEHFRFERY T HSEL
k). WAEFEEEE 119 % GST &&-Fd, FLEG AL
ml A2 443 Fidy Siqb by FE TR 50 ml ik & 49 2 45,

2. ZA¥ k&

FLEQGHA 119 HEBEEGHEBEHTHE ST AN E(H
2). XEGE §E—AMERKEREAE = F L F S5 (PDMS)! &
G ILIET LR, LT AHF DG TR IR S EE KB EEANT
AL, mAMEBEWNSMABIRYNEFRE. HARBK 3-HK
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AL Z FARAAKGPTS) B EG EMNEHEEMAINL, HHEE
2B EEAT & 8 x 1077 pg/um* (A7 %),

HHATEGQHEBENET, BEOTCABRRKSIFERSSBREFILER
EAME AL, 4R AR ECP). AT 442 69 4B R T Fa 5 F) Ao
BN R AFEF] B E, A THSH FARELER: 14mm & 24 300
um F(k # 300 nl)ey B, B4 1.8 mm EFE4G 10 x 14 4E7 [ 5|4
R, A FEATH12AES), TLEEXFETHATE G HESAT.
BBV E G B R B AR A LE(E 2a); B2 E 5 @i
WEREFEARBESKAEY 13, BFEAENEEL AANED(B
2b), REBRFHBREHEQETENILF, BETUMEA g3
WHEA, Hoh, ETRETOGCHMHBETUEA LECIFLHE, #Hlow
1% I BEE 8 09 3 AT RAR, MBI S K.

3. ARG R &R ENE

4 J BPy-ATP #= 17 #H R E) % B L 17 AR E R Z MR A 119
# GST: & & Bty R sh g B B, 128 o0 F 89 REURMM T &F
SR D ABEE; )44k g HI(GER#BEERY), 3)F8EEa(E
FlR4); DRARS s E G (G RRY); 5) AxI2 C R#-GST(AxI2 £
—F AL A EG)Y, 6) Radd (—HF 45 DNA Hify x-F e
BEG)S: 7) Gic2 (—H AL FileEEEG); 8) Redl (3 & kI L
REEG—F BB EHEG), 9) Mekl (R ERRIBRE £ —
IRE S FE O MEE); 10)% RBEAE-5-28 1.4)(5 R(Tyr-Glu));
—F B R B B R AD)Y; 11) P2 (—FF s T 4515 &8 )% 12) Hsll (—
AL mi B AT 69 & G BE)?; 13) Swib (—Fr &L GU/S 444
R 55 F B )7 14) Tubd (—F S 5% sz &49)™; 15) Hogl (—
Fh Ak ik ER T 49 G EE)™; 16) Hogl (PTifigBhey £ 7% K)Ao
17) GST (xTB8). T BB ALm T, ¥ gisAEEEE L=
PDMS fUFAa N PP-y-ATP; st-FRMBE L, HAAEEME S E L,
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RE I N BaFe PPv-ATP. R T ARG, FHBIKA, A GH#
EEER BT BT S, KT TE 3. AL MEEN,
FEFE TR T GST xF R AnEH TR, EERG
ATit—H 64 5-47(B 4a).

4ol d4a FTR, KE4H(93.3%)kBext £ —FF R EIL B AL B
TS5 RBEREZNEN, EdTRH—4, Hra25, Pbs2 #= Mekl 4 5|5
BRAb A 2 4n k4 277 Swib (kb GST #8815 400 42). Hogl (F 10 42)%=
Redl (& 104%). ZMA AL RIE, 24 FHRN G F G 9B+ A L7
BEFARLE 18 FHEEBRIL—FF R S FRY, JUATIEF A2
Jopt 8, 63540 R BA 4 EE(SInl, Yil042c)FaAERS gt Bs (4] 4 Mecl).

A PR M, B A T B E Xt AL AT R A 8- )
EHYPE -, UANER T TH b; 2 KEHRTH
http://bioinfo.mbb.yale edu/genome/yeast/chip 3% % . 32 Ff g st —F+
R EIE AN, FAHEHEL ALFHE)FTRET 2,
FB, —FAFEER G MR — MBI AR K S R, Flde,
At F € & & %%, DbR20. Kin2. Yakl #= Ste20 4k 2 A58 4L Ax12
(—Fr A HBEmp T EGE ) C R, SARSMZT, W@
B A I Ste20 42T 5 AxI2 #8469 37 £ F TRk, & ste200clad” BE
WAREEE F A T AR LD E A R RL ., A% 2 a4
5 ¥ 7 9B &4 Gic2'®, Ste20 #= Skml 3% Al AEBR 4k Gic2 (B 4b). %
WA KA, Cded2 5 Gic2. Clad®. Ste20 F= Skml #BEA4EF . £
A4 B3 H T AT e Tae M. BP Cded2 4B it B £ Ste20 #a/k,
Skm1 12 #t Gic2 BEEz4L .

4. BE S 3R i MBS

AF A - AR AR O R I Bt M B, BPBRLAERRAL Ser/Thr 4,
BERRALEE R B GG R LB, IR RS0, REFREEE QRS
FiA # B4R BT Ser/Thr & & kBE Rak; 128, AMATAFINAA
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BET 7 AHEGHEMpsl. Rad53. Swel. Ime2. Ste7. Hm25 #o
Mck1) 4 SR oh 845 bk g B8 1°, K AT3E5E, Swel. Mpsl. Ime2 F= Hrr25
2 H A % K (Tyr-Glu), 124471 &4R Ste7. RadS3 2 Mckl #)/%
17] B B BR A B 76 M. Mkl J2 A 44T — AN 2P AR R B3R5 M
5 {22, Ste7 #= Rad53 AL EeMzFIEFER. B, ENREHER
% B(Tyr-Glo)A& 8, €4 % F 2B EEABR NS, H 2D
5t % R(Tyr-Glu)g4n 3. 5/ —FF 7T el —8 a2, HALNS
F(Tyr-Glu)Z Rad53 #93F % 55 69 &4 (Ref 19; D. Stern, pers. comm.),
SARBSARNE, AAKI 23 F € HBEEH B AL A £ K (Tyr-Glu)
10 YA RS, RREBEYAEZY 27 FrigtBe st B 4E oh W fedd i
BB ERIIRAER . RIEIESE, H ¥ —ANgkBs Riml BEERAL HAK MR,
# Ime2 Loy Tyr %A, RAHLHAER R eessmgkde ¥, L,
A SR HEUE MR G AFAT IR ) 484 M BB AE R 69 B 4L B 3 e 3 42,
FHRE T A KEF — 2B 5K b W o) fedd Mg B 6 19 21
13
5. FR(Tyr-Gli)HBe ey sh b B AFFZHH X Z
B R 6 BB 09 KA AT AR BAT =T A b3 & & B T AR 1)
dFRek A, BRANAR, E¥H5ERLE R (Tyr-Glu)e) # s 2482
B BB EARK: T0%4 % R(Tyr-Glu)$kBa e # i L 4%
20 4 NNAR B4R, S TR g B B AR 28 ARIE HAR T R G B £ A R Y
JRFIARE G20 (B 5a). RABRAFHLERRB T, A FREA
% R(Tyr-Gluyte 4 Mt #Be ki, 4 FER WAL BBEAEET S
F(Tyr-Glu) £ # B ¥ (ZA4F H MM AR, —HH FARAR); —HHEA(R
A BRI R AL T RE 542 A % R (Tyr-Glu)tk 4 &4 69 % 8 + (B
23 5b). BT sk AL ¥ 49 K % $AME T AT £ - F a9 B3R M2 (B 5b)Y,
RTEN TR R IR F| P AR,
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D. &
1. KBESHRE R

A RAE R F BB G SR BARMAEL R 119 &b gdgst 17 7+
FEREM G FR., BRMNEARFTEORF L EORHBORLEN,
RZFAK, H3EQMBERLF LIRS, XEHREZL LD 08,
BB VT BE 5 R RAT GG B S, R I NAE AR A SN, [l i
F L €5 R -GST Sk bpitf Exf KAV ST 65 5 FRATHAT
%80, BA1E S RGEAFTIREZ GST A5G 6 #m &8 (AL
7 k).

FT2EF S5 698, ARSI T RE B R 4F R BE 694K ST R A B2
IR EEAR N BEBAAL., ABR, X REp, RSB OB AKS
TG R, B AHFH—F oA, EX 5, K LN
FHMAFEEAR T AL RAL., MR T RET AR
WK A ML 8 KB 77

HEATH L RDTRAKALERD A ER—EGAZ, LK
3| ZF 8 Hr25. Pbs2 #= Mekl £ &A1 49 R E ¥ BEBRALH © 40 R .
wmH, % #Be(fl4o Ste20)5 LRI R (B 4o AxI2)E Tz, B,
BAVIH, F % RNV R T F BEBR AL R 4 69 BB AR ) 7T 48
5 4ot

R RIS, uBe AR ME TR FMH, 128 JLFLEH.
MBS P 4G5 LT BE R B2 R BT ey S, RELEE
AT T ARG, Blde, ERNGMET T L FEMRE Cde28 T 4Lk
ZHEFHmCR &S, T Hogl, A&ARAEmAFE/NEE, B
A EAT 6 B H] E b 69 7R U ARAT AL F o, BT A KA M %)
G F ey 2 VA 5B L EARENF/ KOS LM HRA T, A TEE
T hfaE AR KA T TR AN HERDRFFIEER R F 4
.

#REa SR MERZ R FS AR S R(Tyr-Glu)dy#ae, XN
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HOWF 5 S B IRAE T —H0 18 % B(Tyr-Glu)igh 85 44 20 f 45 7 b 5 4 5%
MR B R T B A AR R k. BEEAL £ R(Tyr-Glu)éd 8k 88 & ¢4 3%
3 HRAMO A A RL, XTURMIHFE, Blog#Aiis Glu &
AT AR FHEAERGE, 2R, FELCRANEARTRRAHN

5 4y, BldeBER AL 2 B (Tyr-Glu)#y g Be £ 69 Met 52, AR RBRAL
% B(Tyr-Glu)#y B £ 69 Asn, X80 Be 5% 2 7T 18 1 3 € A4 R AR
WagFte., RibelT, SMECRHE S TUE—FRAT XM
Ba b o) B 4% St Fo B G B A 5] R BAL K

10 2. BGGRER
RTHRESWREH LIS, AXIHBEHEASHBERELRFA
MENFT ENBERSE. DSAAE RN LA SEFEK. KRNEAR, &
F&E G SRR L $1Z R BR IR T (> 10 42)E LT @ AN T
RE| W ERIL(RT B 43, #MEXR2HFUATEE: YPy-ATP 5
15 PDMS #4456 R 2B MEBRAIMRAGBRE. DEZHHHZET V. &
FARAR A 384 UM ERAAMALA T 1/20-1/40; HRBFALR &
a#BE T 20 ng. 3MEAZ A G A W BN T AEF AR, B4R 105
ek a-E G T8 AT KR PPIE AT R, 2R 112 FEd kg
st E G —F R EEFHE TREF T 5 42, #ldw, Mpsl £iF 5
20 Bl Z P46 4r — 3 B R R IREM, BPEERAIE RGBT %%
B AT A ) iZ e A-E A (A LA 1b = 3a). HRE, TH RS
BT A RART 8 240, e LA S T4 & RN
BT oA R BRSNS, ZEATHIBIARLER TERFEANL
CME, Plde ATP F= GTP £ 407 . AZEEEN T . MBEAEEN T Fo
25 FO-EAOEAME. KL, EA—NRIAHAR T, Phizicky =] F £
EFE5485 CUPL BE) TS TRIAT A GST & Q8% G °,
REBFEWLFERERAFT, 1240 RBIERA S MERESE G
REHHRELT AMER, ZNOEQSH T ENREETHAH
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AT AL~ P #HIToMN. M, RERAFREALARE
B E L, 28T Mg A & PDMS &K fe#3k h #4TE T 0
Ty ERHFERTEFELSHFHAIEMED —&EH. ZHRARLTE
TRt ZB S ik, F1E 0k P AT 064 %) SKO8E AT

5 B 6g BB = iBe it e b oty . B X ml 2 A& G KR LitfT,
il R Z Q9T HRE AR ZH ZL,

BAVERA BT TRAOESREF LRSI THELES
BN T EATRER, A, EH R Azt E S A ke T
RIS MRFORTER 2, &MN4ikey PDMS £Meg R

10 R AR IFE YA MAR e TERFOEH AN TLR, AL
HAIRIE T fihe TEM A BHARFARR T P, ZWERE, Mo
FOACHUYHAEBTETEDHIE N FK TR, ALREGEETA
BAR 7 TFAK.

BZ, FET A THREERAEOENFRS RN —KME

15 FHGRBR, BN RBEREY 119 #HEG %M 17 7 RE &
WA BERRALBEAT 547, R T L AR, XRFHEH AKRE LR
BABANEGH R, RAKLTEHFRG M T IUEF) 42 4 5) 5
BT R R m AN EFR, MAESEFLREREMNEARGLE,
R FaSHTHATREMNE LT EILE 7 7 &,
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1. ZaEBEERHREF &
. ABERMLE R
(1)A 100% EtOH F &2 & £ EATH 3 k. KB A Z 444K GPTS
(1%%4 95% EtOH k) T ERKE S H 1 af. A 100% EtOH
5 AHRIIRE, SR T I30CAZTHE LS I,
QPRFEYV 1 e, # GSTuBEF QU (HEIL—FHEE) LS
FEHQGEHA, BA1%BSAHALA.
(B)YE1 &AL A N kB LR o i Ae PPy-ATP 414, F+F 30CiE
F 30 oAb, EEBEBALE L TR BRE RS A .
10 (4)i8 1T B o3 B A M Ao T B KA B BEBRAL 69 4% 5+ 14 P P-y-ATP 13

i, EEEM-FEI
(1)F 100% EtOH F R FAHEZEATH 3 K. RS AR GPTS
15 (1%¢4 95% EtOH &%) T E&:FE a4 S Hh 1 0. A 100% EtOH
w3 KE, WERTF 1IB0CAZFHR LS I,
Q)RF 1 haFs 1 8k B, R (Bl4e GSTBEEE )44
2R, BA1%BSAHEALH, FHRSH.
B)EEEa A HEANILT AR 6F G B A B BELE ¥ %
20 Fo PPy-ATP, 3#F 30C:B%F 30 44F. EBBILE N 7 ARG MEF
"G H .
(4):8 LB A B AU M Ao T EREE G MBI BERAILE M B G
845 st PPy-ATP 125,

25 . EEEM-FEI
(1)A 100% EtOH T =2 FA%EE S H 3 K. RE A k4K GPTS
(1%¢#9 95% EtOH k) TERFEFEe4sCH 1 8. A 100% EtOH
HHRIKE, HER T 130CAE T LS oA,
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QBE 1 -bafs 1 bk, HRM (e GSTBEFE G )44
EXA, B 1%BSAHMGE, FERTE.

B)EEETH BN AT R & G $ B BOREES ¥ %
#2 Py-ATP, F#F 30°CiRF 30 44F, AAEBRALER ML 7 ARG MR %

5 ChH, BCAEMUB-LC-AMTEAER T TEZRLIRIBT.
@E G, ARAAFLNRAENEEGRNSH, DA ME#R
A5

(5)#8 /5 B Axon Genepix 4000A 323432445 5, 233480

REFEN Ity 300-400 um ¥F4. LE A FERBETOAES IS

10 E(HBeARAUE) PDMS HIEF), EMHGRSBRES. A HKLY
Axon Genepix 4000A 23 2H %7 KT FE10 T RHAES,

VI %4611 #AZFAEHAINEE-TAHEHLA
R EFT RERMARD T THREF AN AFILHEESG Y
15 BerEa( “ReE8a” ). ¥ BEE2 TR, EANTHE R
Flegs s g . FaeifadZamans S &N LT F2F L)
AP BRI, F oS B SFAA T e —F 4 RN a)if4t &4 44
FAR K, D)ER & G AT a4k, Bl R AARIEH4e Cy3 & Cys 4Ritdik,
KA AR AR R — L ad I HATIT AW,
20 AT RABRE TR RLAEG T HMNIEGEE. 85
G ZATWRG T, B THUE B, BFETAEM LT 67 =84
W 7 E M EZEE-ZaQAMEER.

A WM EOEBEHR

25 TG XNREEGBETH., a4, 505 ELABRESY
MR A E AR, C Rigk N FR:E 8 FE4R0, E— &t 247
W T EERG K, AET N EG TR 0% =4, F 37
CHEARHAEEEZEQCRNEQBER., T 37CEREFAHEY
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BRSO LR S A T EE e, BATAE A BRI E G KR
o EaiEESE., ZMNIRBETAXELEZEAOCHNE G
KR E M A F X 4 4913 &,
F—FoEOBEELGRENTRZECLFINEGERE
5 SH., R EOELERNOAREEEZCANAKMFIL. 58
HEOQBEFN, —BELAAZTOQKBRAIFLRER, RERAT
BTATEOBEMNFELSTAAERE, THATHAE XA &R
X, AP EGQRMEMELT R ILF dsrAniEH,

10 B. o iiH #EeE b
A _EA B B M RS AR B 69 5 KR B B
TR Z A TABRA RN R G A RY . FIAF, TRIELA
M AL BB E AR RAAF B A B, RATRE R LR
AL ER A B

15

C. oM GEGBIHLHK
EH—FENGREY, $5446 G BaBBETRGLEDY.

Fris, ¥ G B THMEH GST 4% 4 Lk, GST 9% E G
Fae) C K3, BH CRa@dF Ak F44 . hitdith

20 SRS SN G B GST o Fas#BEZMAIN. AEH G %
ORGSR W (Bl it oL F EIARE)RT . FHikEFld
Bt e A 25% LHE/0.05% 2 R LB AL S 0h AT, BRI
Ji L# Z MALDL JU#A, 57 2454 R .

25 IX. RAKEEH M0 H] ) 2 & G 3L 85 6937 )
AT 83 2 R TR AL &G R AENE G KB T E %
Beir 4| M MARM G Tk, A THP A, Za-FaMIER—&
AL VAT 6 77 ik R ARG F B BEAT
TEEBREMESZEGEH L GPTS &LEHMILEATmE 1 )5
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B, 9K)& A 1% BSA #= 100 mM Tris pH7.5 5], A TBS &+ & #&
¥ 3 k. B BP-y-ATP B & HLI0F de N Be o TN F) IR B 64 4 B3
#1F]. F 30°CHAT 30 4P BEBILE . R ARG, A TBS 4
FRTFERMEFREASH, REZLTE, B3 EHTHAT
5 X K BB FABREARFHBRAAZ T,
1% A R RRE 69 PKlo (—Fr 45 7+ A PKA #7472 SB202190
(—#F MAPK 74|50 XAZE & %8s APKA). AMEmien sz
HE G B (MAPK)., =#& 8 PKA £44(TPK1. TPK2 #= TPK3)
Fo € BATBE R G i 88(HSL1 4= RCK)x ##r an (B PKA & & &
10 WyFag ) & 3B & A4 MBP)&A4E Al . 4o B 7 AT =, PKlods s+ M4 4| PKA
5 kA MBP & =& 69E . Kdr, PKIooR4#7&| BT 6 = F8 8¢
PKA #44(TPK1. TPK2 #= TPK3)& &€ WAt &% & st 8 (HSL1
F#2 RCK1). %4, SB202190 FR#74] PKA /&1,

15 X. 64| V: LExFBREERTHER L
1. 4 #3 5 (Fisher, USA)Z /6 28-30% ARk F, TZis
(“RT")#RIEiTR.
2. RAEARFABIES 4K, K5 24 (‘min”), KE R KK
A 100% T EE(“EtOH )itk i, VAT & EKRAK, KRB 95%TBRH 2L
20 KH 3 K.
3. BB ARNE 1% 3-EAH B ARAZ T RAEAL(GPST)
& 95% EtOH. 16 mM Z&(“HOAC)ZE R ¥, TERKEIE 1 w1,
A 95% B F RSB IS 3K,
4. F 135CAZTEMLBIA 2 0. AHETHEEL AL
25 BATHEARR, fARETALA.
5. ¥ K10 ul 4hBRE G R (0% H kR A K LY
96 3L PCR 4% L. 4% F 2037 &3 E (V&P Scientific, USA)F £ B #H X
% 3 nl AR EHA GPTS £HEBKA £, A—ANE#hFE
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d, ¥ 786 ML EHEE—NEREA L BEERETHENTS
FERFPTEREF 1A,

6. A 10 ml 3 28 & (100 mM +H & & . 100 mM Tris, pH8.0.
50 mM NaCl)F =23 &3k h 108, A TBS &4 % (50 mM Tris,

5 pH8.0. 150 mM NaCly/ ze#3k ki 3 K, JFvh 1500 tpm 3244 5 44 2
Fiz.

7. J HybriWell Sealing System (Schleicher & Schuell, Germany)
BEABHAYERYE®T, FHEEEQHBEAEAIFITAA & ZPy-
ATP #9 40 pl #8525 A N B LK L6y RM F .

10 8. MR EMmENZATT 0CET 30 4. HHEGHERA
LFE, HREHEANZE S 50 mM EDTA ¢ KRR PBS B A &+,
FRAMBENEFRTEZRFRBIKA 3x15 44, AE A Kimwipes
FRRFRGBIEA .

0. ARFAET, B;K A * B FAXL A FREA, 17 ImageQuant

15 AT AT R

XI. 3| feg8HE Lk

AI IR R FTA S LakARB L5 BRSO B AL P, ¥F
Bl T8N B AR o Bk 48 0 64 20 ok BR o S A R A P g T 5] R

20 HAREE S,

T A Mp B A K ORARAY Fo 7T B 691 UL T X AR A #EAT £ AR
P B, EATAABBAAR M AR M H NG, KAk Lk
KT RAAEA T AFIHA, KLPER FHRAZRFEF
) 23R8 BALZ AT R AR E K F 4 PRl
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28k B+ 497 46
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PKA-+SB202190
PKA+PKIo
PKA+SB202190
TPK1+ PKlIo
TPK2+ PKlIo
TPK3+ PKlot i
MAPK+ PKTo. i
TPK2+ PKlo. &
HSL1+ PKla g
RCK1+ PKlo. [
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