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%31 & BDG-9 R A A E e
RO LA THY

(WX FHTRAYRTIHEN LR 100084) (hEalepitmaAESHRFE &R 110015)

B EANRTTHRETEMESBANSHENEENREERNFERR., HAKY
GRARERAFEH TEEHEN B BDGY P ER pST] GEEMENEEHRAA
S % 45 30 B BDG-O BUMH 3 FE 0T 75 i % J 5 OREED S P 10 & 0 D0 A 1 4 AT O B K IE 5 1004
MZF, EEmRuER, AR pSTI BEHEX ENENEKEARENSIL, KB AR
pST [ MfF#fE BDGO A e+ KA EERM,

@i I RN R ER A SRR _
MESAEQI39.1  NRFIRE:A  XEHES 00016209 (2000) 02— 0174 79

8% 90 8 ( Bdellovibrio ) & 1962 4F Stolp H % ATV H £ MM BT % a7 UK K
HERHEeELRHASMKPEARMEA R ESENERAEME, ABITEHAER
HFRES, TSN E M F LW (predatory strains ), F #F 4 B (prey-independent
strains) FH 251 % A4 R (facultative strains) = K1), P2 £ R0 I B FUA 2429 = 40 M
FEMRERYEERNER FABERER RN ETAFEFTENFL TS
BETHAREKREN ARAFEIFANBLT AT ACARKRER MAEFLETEN
ok rRLEFEHARGED,  HEEECERER.

RIGEERSHHEETEHENED AL+ —KENH BDG-Y éﬁiﬂﬂ‘i’ﬂﬂ%?
23.7kb BEE pSTT . EWHE BDG-9 R A HF E MBIV FINE Serrasia sp. JFFTEN
H® T, BDG-9 RIS Fa  AMEKEEEZHBES FBLELERK AW E
HE BDG-9 B—EHEWNE I AEREHY BDG-YO B M FH o, 74 F M B8 iR
ERAE FR pSTI MEACHEMNKERKBEARAEENIEN.

1 MR
1.1 Tk

B IKHE (Serrazia sp. YEEIRE ( Bdellovibrio )BDG-9, & R F 5 E R 5= B 20 FH R i &
SHREMEY =,
1.2 BHE

SMB 5 % % . L1 548 20g, KH,PO, 1.0g, B & & 5.0g, MgSO,. 7TH,0 0.2g, % B &
3.0g, JR%E 1.0g, EX3K 4.0g,CaC0O;;1.0g, EA M 10g pH7.0, EHF E 1L,0.08 MPa X

* [ - RN A6 B (96-C02-02-02)
EEM AR -), BOEE) AR M+ WRAFELE FEAFHBETANR
A B & :1999-01-25, # Bl A X :1999-05-07
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W 25min.
1.3 FiE
1.3.1 BHESEFETERE RO0.0lnL BB (AR LEBREE T 10mL XHE K
PAREW S SE WA RO R OB AR A ERTE R LEA Y 2.05em WHRE N, KT
EREMBRE L2R.BATE ANTREMSETRE WHFPER, L% 5-6 9
FRNER. CHMEBEALN 0.205mm, RFATAARITHE:
ER/Z(EEHE/HEE) -G E PP HER < 100 < MBEAE < RhEsl Ay
[ 208
1.3.2 ik DNA 98 E P S B3 97 10 40 3 R BV 0. 2mL F RS .08 b Lo
Wk, E FE(EAEERNEHETEOED). BRENEEEST S0l XHEY
EDTA(pHS.0) %, A 50uL # B Kl 89 0.2mol/L NaOH-0.7% SDS-20% 8 %5 ¥ , & %
3min, R 5 70T K 10min, B HEZBEIA 2pL 4mol/L 19 KCl.1pL 0.4%HE = &
W 20min & .0 18000r/min,3min, B FE W EE DB K.
1.3.3 Bk Ktk . & WxEki4]. ,
1.3.4 MEDNAMBEEKSN 0. 7%HEMERLEK, ZH¥EN I X TAE, BERKEH 3~
5V/em,EB B¢ £8,,260nm E4 T TRE, AR AR 2, #E B, MEAEXR, EEBRX
B fE) 2 15~ 20min, 7 LI B B % DNA(E R RIBRELAET]),
1.3.5 DNAGIFE R S BOENY . FREBUS, A TE W8 78 DNA Ui, B8
A 875 260nm F 280nm 3£ T M B F . ODyg/ODge e 1.8 2.0 Z[H, AT LLIA R
Fik DNA R aif . i, OD X 1 4% T S0pe/mL # 3 DNA,
1.3.6 B BDCY MwBEHEmm R T A%k eERREHNEENRANNE
WhEeF A ECThEE, B RS WM SR RNER, R RRR
BEEMRAEAR, (1)EINE BDG-9 7£ SMB ¥ W& BT HEREERPELE
B BDG-9 M AR, ik SMB ¥4 ,fEXNBDG-Y M 1 ¥4 . M1 ZFHREH
BRI H 20mL XEAKBEHESE , M O0.1mL % SMB F# ,fE0 2 & F . HE 3,4,5
FE AN IR, ()B4 R ER AN HAORT: N\ BDGI BV L E &R XE
AV TR, HAE 1.3.3EmHaiib N pST, AR A FE 1.3.1 8l Fik L4
BB BB (N, MAFRBFHERE DNABEST AR L3S HMNESE, ACMEND
FE K 1.51x10°D23. 7kb) I & F , MBI XK [4]83 HE S0ug pSTIDNA HHF 2.0
X 1024~ pSTI Fikr, W i ol LAFS 4 BT 2k 4b B9 DNA 24 F pSTT Fiki 9 & D3 (P 3 mi
B A RS R A N (p):p=P /N, (3)BDG-9 i fil7E SMB Y- #ii 5r 3tk ¥
(FeBO) Ry RAE 3L 1.3.1 B M VAR - 4088 8 8, JF H R 5 P Al - w9 B 8, 7T LU
B PR B HARFENAE N=Mx2" 0l n=3.32[g(N/M);N: ¥ 8 - 4 i &% M:
P PEEE - AR EERERE), WERPERERIIENSN GBS LA E
BEFHREEARFTRAENENR (PG, KEGATEERT -RFR, ISP REHE
e EAREE KRR A AMEAREE TR, TR TS
BM Py= TR BB B X p (46 R 3 = B8 9 00 x50 4 e R B T M) T 2 AE M A
EwmiEgwE T Ed EARAFE ARMBFHR EEARFSFERASE P, Y PP,
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mh, AT AN A b A R R eh KR E N E R ARG E BB F XA, Kz 0
IARARSDERAERIECEXH. S)HEPEEIRNENBST . . HTHEFHR
HRAERKARFUNEFEE TR R EEAILEEEEARPELREER
B, BMWMAFR EREVIPEE 10~30 NEE ,EE A E 132 AFELIARVERTR
PHEL. FUTRAUSERNOAR S SNRMAEOSE . SERENE (%)
= HERWEE SRR EE B X100

2 HRATH
2.1 SMB 1 454540 M py b 8 el

HTEEERHBR A EIR ENAARARE R, RN AR AP S AR
B, MR N EEN DGR AR R ST R DNA, P LT LB & A
FRHHENESERERBRVBRATIRESAENN BT TE, HiShEH
BDG-9 R B3 SMB V45, Y45 1 % 20 A 39 40 B3 7% BGE 5T 9 PR, BE VLB IR 10~ 30 8
W% ES A RERRERNES I EBE RN E XL, BRSO & 848
MAOTAE, BB NPHREAMERETR, BERFACH DM FER, Bt te
HERERRYHWAEMSE,

BDG-7& SMB ¥4k L& 60h B985 J5 , BB H B =4 F 4, E % B 510 890,
1020.1240 1. WFHR EESHMBHEE B IIRERRBEN A BEK, AE T EHE P
TERETHENDNAB 100 M EE P EHFER DNALATME AN EBRMEHRT LK
T LA 100% S HERBDNA, EXR 1 PFH L THES SMB 1 EF4# L ,BDG-9 4
Hd A A R RO E IR

£ 1 ¥ FH LA BDG-9 ¥ 4B b i Bk EE 0 8
Table 1 pST1 copy number of the first plating cell of the strain BDG-9

Number of Total cells Percentage of cells Total mass of Number of Plasmid eopy number
colonies containing plasmid/% plassmid DNA/pg plasmid DNA of single cell

890 4.27>10° 100 0.95 3.80 % 10" 8.9

1020 4.89x10° 100 0.98 3.92 % 10" 8.0

1240 5.95x10° 100 1.105 4.42 > 10" 1.4

B4 BDG-9 A SMB | & ¥4 E 23 60h BB F# GBS 1.3.1 /T AME
BIrEEFTEA4SXI® THE N HEEA R NMEERNERES,
BDGOAMARAEAT 22 KR4H. A LRTLUEY, L &4 BDG-9 4 & F 1y
FTH B~ R pSTT HI# T,

2.2 SMB2L¥#H Lt BDGI PAMPREMNEEMSE

A TRFE FHRBAREH 20mL EEKHBRE, W O0.InL # 2 HFHK, £t 72h
BREE ABRBELITLUANEG 1R HNEEERRTE I EE., B 1.3.6 DAY FE
WESHRN pSTI MRS AAROERE, UEAMABEFREENEN S, HERNT
#*.
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F£2 2H{FHELEBDGY BMmrh RN HE R
Table 2 pST1 copy number of the second plating cell of the strain BDG-9

NLu'nber of Total calls Percentage of cells Total mass of Number of Plasmid copy number
colonies containing plasmid/ % plassmid DNA/ug plasmid DNA of single cell
1050 5.04 % 10° 90 0.695 2.78x 10" 6.1
1580 9.50x 10° 95 1.17 4.68> 101 5.2
2130 10.2%10° 95 0.91 3.60x 10" 3.7

MEBATUBY BERAMEFREENRE 1 B TR EFFRREEEHBETRARSA
gEMAR S H R, B NI ZER EBRAVEEFEHRBERRTRE, B FHR b2
&4 2000 ~ 3000 1~ 1 % OFEAR b & 85 40 5 B B 20 BT P BT 4 A0 BB B2 B DY 18000 —
27000 A, 23t 72h WIIEFRIE , PR DM S FRHGE T 3.0 X104~ LU L ; 48 86 R
MEEMN, BV AMRNERAEGRIBRT HENNERERARET. FH,AE2
WUBHE _GFHR EBEEPHBEAN N E TR S.0<10°4, 8 1.3.6 #(3)ALI#E
B IR E EEEARARS T A I ANER "N, NEVWH O RAR, Z2LFWK
PR, 2 45 RBUE R, B &8 R A0 40 MK AR & 40 IR B B 95% DL E iR B R
WAERSREE A XM, FAWER2 iR, B HERPREEAE LY 461,

2.3 SMB3 % .4 BF#H + BDG-9 SEMpRAMNEBTEY

RAM2.1 2.2 FFRAFE, N BDG-9 7 3 % & 4 % SMB ¥ # L EK KA
MO EHEMENRRTTHE, E-REELEN , AR PRERNAE NN 2~3
A EEREHMRETETFELH 00% ; A Tout — 4 5 9 s ad g i o Ok pST 1 B9 - B 3D
BERAE LN, 4 BEHRE AREKCEIRG .23 1200 BHE5, AIERBEEE DS
0.8X10° MM E % , A% AN T 0. 2mm, IR B4R R F R A% N KEEERN O,
2.4 SMB5 EEW L BDG9 B PHRNNBEN

BDGOEE A SMB ¥R FCEFLUREBLE K, £ -A8EFT,BDGI &£ Fik
THEEFBUBHAERK, RUMFRR P RAOER ARHERKUBZEREFIL,
2.5 BDGY & KHhSE

WHNENRCELNOM 4R TFREMAREMNT SMB EFRED, FIRZEA
BDGOMFXHEYEFRE, L2 48h MIEFFF . BDGO XK\ 7K HE_REMG,
%5t 36h B9 H5 3% ,BDG-9 2 K £ E , It B T, 7T LU B &£ SMB F & £ 4 K % BDG-
SPREHR AP FREELNEE., B PH LA BDG-O BHE KK SMB Z &V, s 4
MK, E SR, AP REEN pSTL . BEIES 4 HF R LK BDG-9
M, CHREHME TR ST . B4 X EREEHEN pSTI 8 BDGY ARFEET
— GV, W KSR, SMB PR EHBAKBHAEE K, 5K R BDG-Y
M, BARKARTTRS - TREFNAREK ACTERAESLERKER., EARFHE
BA BEINT & 3.
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®3 EWHBDGIANBEN
Table 3 Plasmid instability of Bdellowibrio BDG-9

SMB plates Plasmid pST I instability of cells

1° plaring cells Extraction and purification of plasmid DNA. By measuring the total number of plasmid DNA and
total cell. it could be concluded that the plasmid copy number of single cell was about 89

2™ glaring cells Plasmid copy number of single cell was about 4~ 6. After nearly 45 generations of BDG-9, the
total number of plamsid increased greatly and above 95% cells contained plasmid. The results
showed that the replication function and distcibution function of plasmid pST I still worked.

3rd plating cells Plasmid cepy number of single cell was about 2~ 3.
4 plating cells Plasmid copy number of single cell decreased gradually to zero.
5t plating cells No growth of cells happened.

2.6 ifig

BEEEFRRERNARAER S IR IR ASEIES, SR D
fetesk)n EEAMMBERMGA, EREMNMP AN NHBERR Y, HBAERTR
B K o TR ST B BE A4 R AR i 1 BB AS BR ST 2 - ER B T AU A M P, AT A DR R
LG B AR R LR R R, B B R BCA R AR E K. B BDG-9 R
pST I #98 E TR R TEHMR P ER pSTT B E S R T B M EWH , BERA X
Mo XRAERMBDGY FHRNMBEHXNERD BNREARERZANAITER
HEAREER. B2RMAREAZRT BDG-9 # N pST I M EHK W7 # i o3l
HAEYEFHAOTREN ENENFEHREED, EWE DNA & B Al & 8 &
HT0-80% KB TFHEBENDNAY L F T AR ARTRT AR TEARE®RS
EPEN. FEARERFORERRBOERTRATENS T ERERKAHRE,
AR EREESES T —MDNARKR I fER.HHF 6 DNA £ Bk SRR
HCH DNA, RMEMAEEHERAFENHE, EMEBDCGI N EHENE, K
HEAHDNARENHAETLHEACHT/E., HBDGIY BHEFAVMY, Tk
ETHIR -HHUEHFO R L RETERERD BNAESREETRLOTHHBRE
FDNAKY T, FRUBFTENHR, BRAHTERERRET LT HOELEH DNA &
AR, DT B B T — i BOR R IE R R 2 BC SO BE L 79— 9 AT BRORE DNA 4E
SRR B B AR & R B B A DNA, 3 T 28 R kb BB 18 DU Z W R 1R, 3¢
BAWMALNAS . ERXFPOR A RNAERTERLENH BDG-O #EREBEAIRA,E
#— A EIE KL A F THRA PR

SERERZY A pSTI MERFBDGIWERERKED TRERNHEM. ¥F K
B pST 1 B BDG-9 #8 , 7] LASA 3 A 1< A 80 MU LA b, 17 & 2k SR pST 1 89 BDG-9 415
BEESSEHe HEREKEHEAGALI 20, A4 EXHEENR . EHNE
EDG-9 FABEX MK pSTI R B MBI EFARA XA  BHEAHEKEKAES
il 22 W R BB AR K . X BBLRAR REME P — A R TR S, IR
ZRARMRANPR M TEABEALREHE, LA TREBEEMTERRS
EXEL
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Bt RN AESTHERMARREEMT B LA HERFHNYETTHE
BHEXTARITERERL, EH--FHE.
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STUDY ON THE PLASMID INSTABILITY OF BDELLOVIBRIO BDG-9”

Jiao Peng! Ma Chengxin® Wang Shujin®
(! Department of Chemical Engineering, Institute of Biochemical Engineering , Tsinghua University, 100084)
{? Shengyang Applied Ecology Institute , Sinica of China, 110015)

Abstract: A new method system was established in this paper to study the palsmid in sta-
bility of Bdellovibrio BDG-9. Using this system, it was found that when BDG-9 was cul-
tured singly on the SMB plate, plasmid pST I was unstable although pST I still replicated
and distributed to progeny cell normally. The results showed that the pST I copy number in
single cell of BDG-9 decreased gradually to zero with the propagation of BDG-9. Additional-
ly, plasmid pST I was very important for the growth of BDG-9, and with the lacking of
pST I s, the growth and propagation of BDG-9 ceased.

Key words: Bdellovibrio, Palsmid instability, Replication function, Distribution function
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