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AR RBEBLIE Synechococcus PCC6301 MITIE FATRER,FHBIMNRREA pBR
325 ALK R AR BRI, HAMEEE 5 x 107 &L T /Mg, Mf{T DNA §
AT R BEEAL  FE MU B3R 5 X 107 #5240 T/ MBI,  XECLARTRR R B XS [E R 8wk, A
By DNA, B AEERZBETHMAGIINARAMEBE R, DNA Bk REHLMMBARE
EFSNRRRBRES SRR RO LESE TREERREK L, XBEREN, ATHRARER
BRA,FRETESYE, HTEMEH— 54,0 DNA SRR, Bkt LK

BRI, RN T TR 5.
X@E  EE, AT BN

ERAEBARGNR RN KEH TR ERIFERERZ —ERER, CRUAAE
NEBAGOEE SERT DNA #{/EM, LI DNA XENNFEMIERET ZR A

H 2R ARG

B EBEEIHRSFENHEE L 1 &K & Synechococcus PCC7002, 7942 N
Synechocystis PCC 6803, By AHIftik DNA L 4EMR NI DNAY 5 # #x
IR RIS E AU DNA, IS BRBA RS, HE AN LRSI ATy
SR SRR RAR o

FMANTHESRZAKRR DNA HEESABSRAE, ¥ TARBRZRABRZEE

BREVERLTE A, X TR R RER A EER
ABFGLL M AMIIEEE Synechococcuc PCC 6301 #pt, Bt ATIHFRES, X

FFE RN S B I SR AT b, BT T — MR TR E I SRR (L R B

1 HEfFEE
11 Rk EEcf0EE &K pBR325™ fy Escherichia coli HB101 7£ 37°CFF LB

Beav AR
W53 Symechococcus PCC 6301, Bl Anacystis nidulans UTEX 625" 3¢ (5 25 E M

K ,7E 30°C TSR, A BGIL Rk, REASEFRARNERESHKEREDITX

1993 1 A 4 HIE,
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B,
1.2 DNA #y3RE Synechococcus PCC 6301 #Hf3 2 DNA &% THJ Daniell %
B, SR

O s Soml Mgy, M 4ml 2 % % (50mmol/L Tris, 50mmol/L NaCl,
5mmol/L. EDTA %110% ffE, pH8.5), INERE 2L IKE Img/ml, 7 — 35°C X
JKFEP IR G, BV R SL B A 37°C K, BINAE BB AR R E X %) 2mg/ml,  [AIKT
MAST AR RNA E A, #I4& JRE K 3 25ug/ml, {1 1hy A 4ml 2%
Sarkosyl ¥R ,37°C FR{R 45min, HXE . XM MEH . AHEHER K, BEH 2.5
EEMRCEEIE DNA,

1.3 EMABEAGIE £ f710ml #H # A Synechococcus PCC 6301 4 fig F 100ml
BG11 Bgr i, EH OD730 = 0.20, BRI K, B8, H0EMR, A 50mmol/
LTes(N- =Z(32H )R H-2-F 3 CBEE)pHT. D ZE MG —Rs HEET 1oml &
lmmol/L EDTA % 2mg/ml 7 EEERY 50mmol/L Tes (pH7.3) #rhith, BT 100ml
=AY, BRI L 60r/min JHELHEA), RIS HITE 36°C, B, 2h j5,H 2ml #%
nh¥EA 20ml JK%&HY 50mmol/L Tes(pH7.3) 1, VI E L, HIEERT KLY 10ml
# BGLl1 3EsrEdr, @iEw OD730 = 0.5(2 X 10° 4Hiffd/ml), XA &Y E A Rl
AT T AL,

14 #ft /& ImlBHARGP N Ing #4& DNA, JA 50ml =fifdt, 74 30°C R
B RE, R TE RFRR AR, DL 10 3 EHTRRE, Tt E B R RELF
R H, #TFUTRIER—FMITERITRE,

L EREISMERIEFTERER (Ap)0.5pg/ml), {EEX (Cm) 5Spg/ml] FyEKE:
FrEZAT, RE DNA REL— RN ENEEAREMNE & — L IRE A RORERE
FrERESE 2—3d,

2. RBRAANEA R 20ml BEEREFE B, B3 24h, BHABRERKRERE,
FERIELINA 400pl L AEFKBER, ENERBER BB EREREFRED, HFEIRL
iR b R REEY,

L5 BERA{NL pBR322 & Sau3A &R, H o-"P-dCTP @WEREULS ¥ &R EEREITHR
ito HRPBEIENSZE Y,

2 HRESH

2.1 ShEAY pBR325 &1tk Synechococcus PCC 6301 R %% &
211 REetE HEMRFHFERRRETE A, URLEAHEBEEMNMBAINE, it
SHEEE, IEZERMES A DNA B ARRORE, TERREMB TREARE, &
B
KEERBLENMESZET S EBEEREBAA (CFU) 2%: 2.2 X 10° (CFU/ml)
b ARMEA: 1.0 x 102 (CFU/ml)

. o — 1.0 X 10%
T2 Sk &b R A 40 i ) £ 7 o 22 % 10°

46%
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Tab. | The relationship between incubation time and transformation frequency

FRER RGN
Incubation time(h) 1 6 18 28 38 48
¥{LF (CFU/ml) 13 27 1100 4700 1400 31
Transformants
LS -7 -1 =5 -5 -5 -1
Transformation frequency 1.3% 10 2.7%10 1.1X10 4.7%10 1.4X10 1.3X10
lg #{bi53 = - - =

~

I e e mation frequency .11 7.43 5.41 5.67 5.15 7.49

DNA S5azikamiasfkitiE, S84 F0 CFU DIKSEMEZRNX R &
V(K& mEUSEF#MAFH CFU RUSSHLEMIEM CFU %K),

HERERTUEL, EREBERSHERMEE, KAFEZEMF DNA FRKAL
FHRENE(18h DL E), BEfEI R 28h b, L ME K E, HNEERKGAD 38h &),
BACmE D T,
2.1.2 Wit BEAEEKKHR Synechococcus PCC 6301 3Ef785(L, DNA 552tk 41
faE it (R3320 28h, TEBEBAT A MENE M, FRWFE 2 iR, o N, A pBR325
1k Symechococcus PCC 6301, A BB EHNZWMAR(RKEE 2 5),

¥2 FRARNROENOFELKE

Tab. 2 Transformation frequencies of the cyanobacteria at different ages

JIB(R)
Cell age (d) 0 0.5 1 2 3.5
0OD730 0.20 0.25 0.35 0.45 0.55
Ll -5 s s s
Transformation frequency 2-1x10 5-1%10 4.5%10 1.7x10

213 FIVERBRAERARM HATHTEAE, AR DNA 5, X2k g £
T TR 40s, WERIMVERANHAFENEMGE 3). 5F 1 BEALESL, BLME
BEREMN, UiBALEAR LR rh BIME R b R iR S5,

B3 RIMHMREBENE W

Tab. 3 The effect of UV treatment on transformation frequency

BRE R IR ‘

18

Incubation time (h) 28 38
L0 RS -5 - -
Transformation frequency 1.2x10 4.8X10 1.3x 1072

ibZ Ak mafl DNA 7380 TRIE, WEs REERE R R MR 3 77 38 % X B L SR iy
Blo M 4 B IL, BRI T B R, T 1E RS RS R IE N R R TR 1 1,
XA ZE RN E S e A X,
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Tab. 4 The result of dark incubation on the viability and transformation frequency

i SRIBI [N D 18 28 38
Dark incubation time (h) :
Rl -5 -3 -
Transformation frequency 1.0x10 4.5%10 1.2x107
5 H
Viability 37% 26% 15%

214 A EHEHRICEFE F pBR325 #4k Synechococcus PCC 6301, 43BIfFk Cm'
1 Ap' BT, LI TR, SR NZE 5 Fron, Bl Cm* {E i EARICET, BEfb i 4%
=, BEE MR,

%5 FEWEHRICTHRMAHE

Tab. 5 Transformation frequencies under different selective markers

RBEBICNSD B 18 28 38

Incubation time

Pl Cm* #{bFiHEELEE 1 1.2%10~? 4.5%107° 1.3%x10°*
Tramsformation frequency Calc-

ulated from ihe number of Cm" -

transformants 2 1.1x10°° 4.4%x10"° 1.3%x10°°
Ll Apt AL FHERE/LER 1 0.8%x10°* 3.3x107° 0.9%107*%

Transformation frequemcy Calc-
ulated from the number of Ap"
transformants 2 0.5%10"° 2.7%10°° 0.7%10-3

2.15 EKEBOLE FEHBEELTE Synechococcus PCC 6301 HfRt, M—MEprd
2, e IMA B EREARE Img/ml, M40 EBAREKFEL 10min, FEFRH
ILENBA 37°C /K, MLEE I ABELIKE 2mg/ml, DIBEHNYEHEE, &X%
B, — AN TR 2, A IR B T iR = (3% 6)0
%6 FRLEMNBLHMENEE

Tab. 6 Increased transformation ferquency by an additional freeze-thaw

Incubation time (h)

REHFACMD ! 8 ‘ 28 l 38

L . ‘ 1.8%10°° ‘ 6.3%10-° ! 2.1%X10-%

Transformation frequency

22 H4eFHSH

221 HUAFEHAHF W 174 Cm" HAFH3ANBFERBEEH T KR, H5E
BUX 20 MRBEFRMA) DNA, 3 174 Cm' #{kFiy DNA 5 MR 5 EERA 4R
Synechococcus PCC 6301 B DNA —ig el ik , 45 5L ok &k BLE Y TORLH: . 15 %4 7 DNA
o BRI HB101, £5RIKRBE Cm MUFHMFILF, XA pBR325 fE 5%
b RRUE R FHIEREFEN, TR S IR ak EERREEN,

222 XB/FL FEILT DNA #{LEFER Synechococcus PCC 6301, RIE{TR %






232 K £ &£ B ¥ W 19 %

mPE S MBI, TRREEARES LTI Cmt WALERERN, ] pBR322
B R A ERSE,

3 i

B AN CREEE, R FISMER R B /L A M 15 3955 %%, Daniell F1 McFadden
EEME™ EiIARRE pBR322, DL Ap® HEMRIC. FEEIRE Ap' B £-INEERK
BRI UL s BImEEAt, I but B B R P Bk, (FE M T/MNEGIRL pBR325,
FIAHEHIBMN Cm' (EXAMERIS, WE Cm' WEEBRCEHKBER AR S WB 4k
S, R IR BB 5 5% AT &

TEARB R, (EHLR HRIAIE, Synechococcus PCC 6301 ML 75 TG AL 7 7=
ABEWMIRE,EINT #k DNA # A MM HLE, =T EEF FAIMNRIEE SR pBR325
FUEFEAL, Cm" FALTRAN S5 X 107°/4008, XEMZANTERALAERET R, i
Bk GBERRR R F U RIE ST, AR RE R AR R EARASSIZ R AR
gtk bRy, MAFIH Cm #{LF DNA BEITREHEL, B THEEREMAEEES
10 2R b, — e THAMRERN SFRE DNA FBiER, /LA BRS# L EHYE,
tgh, Verma 5 AIRIE, FIVEHERLL I 53k, 1 42 R IEBE Nostoc muscorum B[ HEATHR
B AL AP RIEE R ZRETE Anabaena 7120 HNESE, ASMNERN L, SRBTH
TR, DRERER, N TRORRARZENER, BIALTESARERZEEIINEE
HWERFE DNA FEBRERE, HHE—FREZWENRERNTRENH, BTUEIMNRE
R 2 A KR,

g % X M
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AN ARTIFICIAL TRANSFORMATION SYSTEM
OF CYANOBACTERIA

Min Hongtao and Wang Yeqin
(Insticuze of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract

Artificial competence of Synechococcus PCC 6301 cells was induced by lysozyme
treatment and the cells were transformed to chloramphenicol resistance with foreign
plasmid pBR325 at a frequency of approximately 5 X 10~ or 5 X 10~* with the tra-
nsformant DNA. The transformation frequencies were higher than those reported by
other workers for the same strain with cloned DNA employing a2 physiological tran-
sformation system. Analyses of DNA electrophoresis, secondary transformation and
dot blotting demonstrated that foreign plasmid had integrated into the recipient
chromosome by a single crossover event.The results showed that the artificial tran-
sformation system was efficient and reproducible. Conditions that affected transfor-

mation, such as, incubation time of cells with DNA, age of the cells, light or dark
incubation were also studied.

Key words Cyanobacteria, Artificial transformation, Plasmid



