[19] FEAREMERRMR=NE [51] Int. CI’

C12N 13/00
N vk \s N C12N 1/00
- (2] &FBEH iGN FinE B
* * [21] BiES  200410027189. X
>k
[431 AFFH 20054 11 16 H [11] AF2S CN 1696286A

[22] &aig A 2004.5.14
[21] &iES 200410027189. X
[71] |iEA HEE
et 518042 J7ZR A YT A8 H X K & H 5
WAF R I A JE 304 =
[712] #BA HEE

BORIESR 54 70 635 11 7T BB 5

[54] AR AT AR A2 4 v 37 TR 1) KR V80 T8 o
) 77 1 FAH . FR) TR

[57] /=

—Fh F 38 22 £ 4 B8 3 ( Micro — Alternating —
field Biotechnology, f&j#% MAB) F) Ly i & HOR WRE
T 25 R PR 759550 A 77 e 28R 32K ) AR YR T T A R
FH TR AR 7 v S BT TORVROE . HAFAE R FH
— A MAB P S0 MR VBT BT 40 i o PR Rk
DigeER, MHKEH@mBERIEZE, LY it
B, AT B T B R T AT R D R TR R
T, FIBCTE R, RAGEE K BB RBEE T B
AT UAR T H e BT TR

%R A BRAE B BR

ISSN1 OO 8-42 7 4



200410027189. X R # E ok H 1/45

1. —FPBUEERA > TORBE AR 7, HAHEE T, RH

WA R EMEOR, Bk, Wi TrR.
1 REARBEEMEERE (), MREEARER
WRRAES 2D RS (22)  EFEBEHE 23) , H
B, BIERAESS (2D HBUREE (22) HHIRER, ERK
WEAE (23) PIRBABRSR (23D . BKES (22) Bl
HERBNFERIBEAE (23) PHBER (231
1. 2 BCHIEA THAILRBEEFERER 3), i
AT K AL B2
1. 3 AEHTRBRTEM, ZEEAR / FRE>1X10
/1000mIEJ LB, JEAREFRER (3D o, FHREANEM R
FRER (3) BAERBIEE (23) hHFF
1. 4 RFEFERFBUESE (23) PREEETIEE, HIRH1IM
It s
1. 5 TR RAR 2D , HHH K REME R EF
Yo
1. 6 BHKE (22) WBAEVIEE;
1. 7 %FF1. VIFITIAAF, BiEH2/M
1. 8 B DL 1480 5 () FORR VB B RE B8 b 40 R A BL
2 VR 1 5 VR R 2 R R TR AF



200410027189. X A B ok P OFE2/4n

2. IRMEE R TR A TORBIE R AP vk, HASMEE T,
Frid TR EM S SR, BEENAE.
3. IR B SR 1 B2 AR B AR P ORI B AN I 5%, HAFIERE
T, TR BERBEEMEEAEMER. REW. 3LEE. 4
&R . WEEEEE. REBEE. AT, DUBEERE. IR
P PR TR S 2R MO 1A
4. TR ESKR IR )4 7 IR Il AP RO 5%, HAFEE T,
PR ZE R (23) FHERETIN37E5C, FEFERIEHLY
24-56/NEY, JBOKAS (22) #iH VIR IES-10mv/mlit A5-104K, ¥
I I EIH2 42— 72/
5. WNBURIZESK 1 Brid B0 A7 IO BRI 7 v, RHEE T
i AR F 1 1976 H 2 7000M — 18000MHZ
6. WIAURZESK 1 TR ) AL 7= TR B R (K 7 122, HAFAEZE T,
HARBBEEMEERE () ErTUEEE BT (24) ,
BRRIT (25) , HRRSHRIT (24) 5HERAR QD H
R, BMEBERAES QD rkAERRELERTET (24) &
HHZE, mHaEkst 25 , WAL EEr, 1
AR ALR, BRIt (25) 580K (22) Mk, i
BIs (25) #HBCKSTEIT (24) R RFTHIBEES, JRMH
JC (24) Uik mtn, #ilksn (25) 5kiT8ET
(24) AHMEMEAER, 1Eh RSO RERESR QD



200410027189. X oA B ok P OHE3/4n

MORGTEIT (24) , ATUAFME ARGy BB (25) 5
KA (22) H5EEBEH (23) AHRIT.

7. — ) S e R A TR R o A e TR R B T v
HFMEE T, RHABZRAYBREME AR, Bffthil, &
En N PR

B LRI LT, HHE.

81. WEIIMNIE (6) , IREBELFHEMERERE QD . W
FrYALEE (26) , Hb, EMIMLE (260 rizdef g
W (261) , SRR ALS (21) K R4 i 2 f s
SR (261) I,

82. ELHIYMLHEEFHEZ (),

83. HUBE APHIIEACHZE K11 7 % s 5 IR A 10 TR W0
EA, BIAEMYMCE (260 F,

84. BAINEREFREL (1) BIAHFAYLLE (26) +,

85. JHRMFBRAL (21 , KK BEEMERTEIF G,
JKe R R TR B V2 VS L, A8 R R A V2RISR A LI e i S T
PULRE (26) PHIRBBESR (261) MTEFEMILE (26) FH
E AT, WIEIREEAT2RE, PGS B A H2/NE,

86. K YIML IR AREAT 70 B /G FE0-4 CIR & P AT IRF7 o

B SBRNEESER, A2 IR E R ALE A HIE TR



200410027189. X A B ok P H4/4am

W I YRR, HENE P ORI AR P R, AP
i TR Ao 5 R 1) TRV

8. WIARIERTHTA KA IR 7V, HIMLEET2 437
+5°C, YMLIAIH2 948 —96/Mi, JIHLE V25— 10my /
ml, Ef11000ml13%57EE B 6 F B R IR 5 2 4 5-104K,  1000mIdE SR 5 i
B FPA10-20ml.

9. —FIRGRW, RHFEMGE#ATHE~HE, HAFEET,
Fit F e b RO B 5K L RSO sk 8 1) 7 2 BT A B (Y B o

10. GnBUFESKIFTIR I TR, HAFMEET, JRAANFRKEE
B, KAARBZIMLK BRI ARA S, AR EEIH
& Al LUREC A 5 TA7IE T AN RIS A R SR 40 0 v B ) TR



200410027189. X ijﬁ HH :F!" E VAR

RN EE Y RIS AG LRER M ATENN BRI

AR BMEDBAR, 5 RAAMEEEYBEAR
(Micro— Alternating — field Biotechnology, fAi#iMAB) [tk
L BT A ) TR 1 e TR VRS B £ 7 VA R B ) TR

TARBIE R A 4W, BRI, R IR
ZWERE MRS, DR FORBE AR 1 R BE RS, S
FEA R ORI ™ En A Res 2 T in Tk, 1 H H et
BT RAE R R o B v v B TR

XK, FERAFE B R U R TR B
E, FFRBEVE S A SR TR, 2R,

AR H B, 75 TARA—Fp A r= TR B AP B A 7=
Jiik, FIRBCER, WL AP BB AR AE I i o B TR
W, ARG TR, TR E.

A KA H BRI SEIN), SR IX R —Fh IR A
wE T, HRMEAE T, AR TEESR, B FESR. X
HHAEZREYHEY (MAB) , AXE RN L B AR
WK R, BugHENTRER, 25, F-FEPR:
e Xt OO FLRR It Th e 2R R ) TORBOB B AP AT 9L, BB = E
SB: RAHIME T RER, A e R ORI



200410027189. X oM P E2/11m

KA B 7%, 7T DABRGE K & i A= 7 W RR 2R B T
PR R, TR XL, AT DU TRl A 7= BT s Zi i)
K WEFRS], KRS BB ik, s VAR 1
O B dd FUK RGBT, WA TR E.
A H R T
B 1 2EA R g R E,
B2 2 DRI E AR R E U A,
132 IR AR BUE R B R A B R B & 7 AR R B
P42 TR VRO o o 2 R A 3 I T V2 R P R U
BSREF YRR E U A,
62 B A INAL 1 572 B 25 TR i B
FHESEWE, AR TERSEHEER — S 3.
ZHEL, E1RBEREE S
EHEREMEAR, FREVEARBFTRMKREYILE. £
DEFFTE, RETERR B E M ERTR S R . 42
JEEAR LR E VRIS . 2. FERSEZL. &
PINER Ear IR, XL YRR N 0 SR EMEA T AL
&, ZAEEF—NREEZBEAE, MUBTEABIER /B
N—A RS . DR ERE FRETE, AMELL.
JA5EVBARM RICAEZHE YA S a8, SEbr b2
TAATEN. RKHBTFRNA, —DEEGNEDEREARN




200410027189. X oM P E3/1m

N H P KER Ik, — o EFR . BEENRAG, BH B
HERERERIANEAN. EAEREREYR “HB” o X
BPRE “Hlp” BREETH -NEDE LR “EadaE” « 4
MEREME L, XMAEMBEMERIRS, AXMEHRR “HEdH
R REUE, AatptEL T, WEBRBChENYR—/F
B (R o S5 FKFra RS R RER Y — R,
TABH AW “Aar i ” « WEME S ERAERE—FERY)
B, YRR ARERYR, RERE “AdrRk” M1EE,
HUASHIR. RAT RN “Adarik” As&E a4 ke
NEMRVMR—EY . S EFR, EAEGRENFR L, “AdH
HUR” RIS AR RIS E B ! S8R “Aedm i ” o —
RGNS BRI EDHIF.

A B2 BT DA RE S B Th # 3R 45 F T TRV s b I i R 8
HRIEM A SIS, RBERASEREDERTEAERIHZE. &
KPS Rk, RAMABRR, X456 T EYERI A6 B,
BEAIE 72k a0 ARSI, SRR iRE YR “Edam” o &
KBRS “ A HRIR” RS AT T TE A B BT, RIS “ 4
ay L e EVRIA SRR . B XM RE Tt
58 B RCRA I TR B

Bl 1 s, FORBE BRI R AL B R R R A B R —H,
AR 2 APKER S, AW A REEER R34, Hd



200410027189. X oM P 4/l

RS R BhEE R . R B3k R4 513K R Bl 0 2 e 45 F 5 TRl ik e e B IR
BB RERINEEIhEE. AR DEes AR S, Hh 3%
TGN, GRERRE T ZERTRIEBRSH, R, B
Hd i R B E RGP 5 B RN S S A%, H T RiARS
ik R RA S R AR, BRIIRIEHEMEZIRN E] . fTHRX
By /D>—, (IRABES 5, [MITRIAMIRSES, TL2%
Zef A BhEE R B . = ORI o 40 I O R AL B 1 5 Bh 2R R
ZESMEERTHIEW, ERREFEN, HEEWE| TR
PRI R BEAUR . RISHS A 2k . =S¥ ALBERE RN Dh et 2 ]
W R BSMNAF T, RIS MR AR, SRy
AE G5 H L DR TR ik e AL B O M R B v 1

AR RRAALZHTHAETERHE TR “BHE” . &
P& FE R3S E BT P AL B R B, & PR SR S0 PT Re i
R B R A R AR R B “B AL, WX AME IR . 7R
KEPHRZ A “BREZER” , XMERHEEFRAGE L. #EFTR
i, AR ORI O B A A BE R T R KA .

AR L ERTFTAI, TRBEER RSB EE S B
R ariEsh I RE T, MRS —Fids e “AdarRk” . ARK
FeACBEEE N BT ARSI “AEar IR AR, FEAUBEEE R SEIX L “ A dr
B fEwER, MEFETERRMN. FitSER B, ik
S AE AR R R AR, AR R AR IR S E R



200410027189. X o P Es/11m

" R . SRR T R T 2R “Aanik” <3
AERTFERSR. BRAUENER W B R RE FTREIE
¥, A FERTER B B BHER, TERERETEE.
ARKARIEU LB, KA “AadBik” /) (MAB) ATHEK
ik, BlE—M “HRRETT , FIREXMERE YRR R R
PEThRESEIBOE, AT SEIR FORBUA B AP A AL BRI R R ik, 3R
15 BF B A VR B A 0 R s 4 B T R R DR ) e R FORR MR T o
il
ZE2, B2 TREHEEMBERE (2) H—ANLii]
WA, 2RAMABRAR. BHRt, KLHGIREREFEaRE
HIERAER QD BOKHE (22)  EFRBUEA (23) . H,
SR EAS (21) 5K (22) MHER, BEEETIEH
A% NERER, BEBEEHE (23) PREFABEGR (231 .
JBOK 2% (22) 108 52 HH 2 e N 355 PR AR (23) R U AR (231D
b, SBER A EANTERBERE (23) W, XK
AR (21) BIPrECSRIMEF, KR (22) BRI ARIBENF
A dr R IN LABBOK, 3% T8 E KM DhRH#T R, ER3I8UH
B (23) b, JEEAR (231) BIEBURFRR ST ri, BOEERE R
WA (23) IR

Z K3, F3RAMNBBEREMERERE (2) IX—3Hs, 2

10



200410027189. X o P Ee/11m

KIMABEAR I Te A e 7 A\ SE ], R 7E B 236 Al En BAZR 4k,

TR BAREA MR RAERS (21 K (22) . EFRBE
F(23), FAlE, EFTLERFEE KSR (24) |« et 25,
Heh, R&T87T (24) S5HMERAER QD Mk, BHREA S

QDrRARBIEE RS B Kt 2, b SRR T 25),
S b Oy AT LR TR, AT LR B LI, Bl 3 T (25) 5K 2% (22)
FERE, BB ITQS) BB BTSN BRKES, MRS
BT (24) DRZEHBERA M, BB Tes)5kH8ETR4)Z
B AR AR, 1R RS MR R AR R R ST
(24), AT LIRE MR 7 B4R T (25) HIROKAR(22) 5 E#
TEFE QIR IT . XA B AER LG I AT LA R 7 (8. R E
7T (25) "TLANRAAR 2R 5 R RETIME S, AHBRZE — Lt 2
ATLARY, B, AT UK A £ i 45 1 77 CEAT B8 b 1) A o LR

7 [ ) 52 T A5 ) AT W B AR o 8 77 SNBUR R

Z A 4, B 4 2 FORBE B Pk R 4 S 1 D7 VR I A0 R 1 13 B
B BICRAIEGE 28 A R WA 7k, HAEE T, B
TEE:
1. ERRBEEEMBEREQ),
2. FoHIEH THF AIRBEEMNESRER ), HEEM

11



200410027189. X

i

A5 ST/

AT KA,

3. EFE DR B

, REIEMM / B =1X 1084 /

1000mIfJ L, FFEAREFTRER (3) P, HEFEABMRBESRE
B (3) BAZERBUEFEQR3)HEIE,

4. PREFEFBEERS (23) PREEETIVEE, REFFEHLI/NE,
5. IR KAEIRQRL), i R BEERE T EIFITaHE,

6. FKHUKER(22) HBIEEVITEH,

7. 4EFFF1. VIRITISA:, BuEH2/ME,

8. RF e LA L 4 B TR R TR 5 1 ol A FROR B v VR T

J T3 125 8 1 LB R DR AT
ERGTT, FORAKAES DIRBBEREN, OEAERE. B
EAAE, f5alt, TUARBRINRER. BEEMME, 8. Wi
W RER. FKEH. LMEE. PERE. RLBE. BINRE.
DODEERE . ARE. BRE. FATESSE, UWEAARBBERRE
B S B A B R

RS BS, FrRAKNERER ) MERGTWT

SR R AR

HE

H ER B

lé6g

K2HPO4

0.25¢g

MgSO4 « TH20

0.2g

NaCL

0.22¢

12



200410027189. X o P E8/11m

CaSO4 * H20  {0.5¢g

CaCO3 6.0g

Urea 0.2—0.5¢g

i 100—300ml (1g / 5ml)
Z&1RK 700 —900ml

ERBES, ProR A B R BEEH 23) P RRETIA37£5C,
BRI BIH1 424-56/Nf, BUKES (22) %t V13£5-10mv/mlit A
5-104K, WS B [AJH2 4942-72/08F, AR AE F ISR R F 1RO 3 Bl 2
7000M—18000MHZ.

ZAES, B5R IO I B Rl R 2R BRI B0 /5 A E AT
GBS R B e AP B B (6) R — S Ui BA . B PR, R
FAMABH AR, frid Ptk BRFEMER AR QL) EHYILEE(26),
Her, BMYIMGEE (260 th&def BBRaTIR (261) , MERRE
2/ QD MBS EREERED REEEIR 26D . 43k
I, FEBFRIILEE (26) T IRNABRE I RIS 5 BB R, %
RS 21 WBITEIMLHIEE, RIRHAT BB,

2 El6, P62 TRV B Bel A Fr) 2 R 4 s J5 B P T 3t
TR BRI, SE AR E ST, A RREMN
WEE, REATIEW T Z AP RTEm A BRI W A2 9
B BA . (LRI 1000miBs IR 5 441D

13



200410027189. X

i

B A5 ZR9/11H

81. wWEIMLEHE (6,

82. ELHIPMLAEFREZ (D,
83. WUHE N10ml IIZATIR 7 V& BT IUE J5 IR A7 I ORIl A
B, BINEFIMLE (260 &, EAEAREE=1X104/ml,
84. ¥HIN BRI Z (7D 1000mIBANEFAYILE (26) F,
85. JRRAMMF KA (21D , KK RBEE R RIF1IEHE,
¥ d R RIV2VE L, R V2R AFIR R, @i
EAIIGEE (26) FHPREBORNR (261) XWERFIILEE (26)

PRIEASATIIMG, PR BEAT2RE, BIMLRT B H2/M

86. KT IMLHIBEIIABEIT 2B JETE0-4 CHRE T BT IRFF -

ERBES, FIRMAKEFREL (D) HRTTWT:

B IrEk Lkt

CLL1000mIh 1) |

&

LA

kT

500ml

R / 7K=1g/5ml

REE

200ml

RERE / K=1g/5ml

(NHa4) 280

0.25¢g

K>HPO4

0.2g

MgSO4 « TH20

0.22¢

NaCl

0.5g

CaSO4 « 2H20

0.3g

CaCl3

3g

14



200410027189. X

B ZE10/115

VB S IR LMK

20ml  [EIEHME=1X 1024 / ml
W R RS R
K EE N2 S &E1A1000ml

ERPED, FRAKESE, HYMLRFRE T2 & 37£5C, I
BT TE] H2 2 48-96 /NI, Y4k s V2 K 3538°4 5-10mv / ml i,
Bl 1000ML 5 Fr% B FH K B IR REE DY 5-10 K.

L X HA R B E M, RAARZ IR B R R RA R A
A, ARILEIAEE, Sinr LLREC A S T T AR, AR
SR v i B TR

XA, XA R O 2 R H) MR R T e A 7 ORI A 5 %
HAF AT, BFETHEANSR, /.
F— R YMGE R, KBE T R ORI i B TR PR

#EATIIL,

BB BRNEILER, AR LS YL RIE AL B TR
RIS, REANA P B AR, BRI RS,
Kk B R, PR AL ) IR B RE, &AM
WE T TURB I A R ) TR
A 2218 BTk 25 BRs AN e vy 25 B 940 ) TR B0 o A 7=
() TRV, A0 R h A v o B ) LR o R A R B B RS v]
DL S A KB 0 e B TR R R . X1 SRR BRI
%, TS REFIEH 8t .

15



200410027189. X oM B oFEi/1m

AR, AR AR BT, . BE PLBETE . TR/RMBETE. S8R
Bf, DfEERE, KEEVERERE, WAREEEE. EREBELE. MHIRIEERE
SNFEREEE. B EEERE, & IREERE, TEBERE. RRRIRLEERE. BILL
el BEtE. BRERE. MR LEERE. PRCPIRBRLER. B
IR RLBERE, BRABERE. GBS, MirRLBEEE . iR
el PEHRERF L, GME. FEDCREEE. FIHa5ERE U
B R, N T DCREERE. TR DGREERE . MRDUREERE . WRRPURBE
B ATETE S B SO BERE L W AREEEE . PR EE SRR . IR EE IR |
IR EEEE. LURRRE. NABERE. IRAEERE. R/RUTEBEEE. HEVT
BEEE. BURERRE. PBREEREERE. ohEEREERE. \MRGHEERE, KW
FTHBERE, PRHUBEERE. OBKIEERE. RAERIUBEEE. BRTUBEEL. F
WERIUBEEE. DU 2B RE. SORLMBEEE. BORZAREEE, BT
BERE,

16



200410027189. X ijﬁ HH :F!" Bﬁ H1/50

B3 Thaes 2 R #E 5
BEh &4
25 35

2°a® o ¢ 09 p|000 S600® & & 60,
2 e® ®o4® @ ¢ go/ 000000 PUIRP O B @ p

E 1

22

K2

17



H2/50

LI VA

i

200410027189. X

K

18



200410027189. X L L H3/60

K 4

19



H4/50

I R

i

200410027189. X

N
po!
o
U

3

20



200410027189. X L L 5/

21



