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ERBER B SR AL R ARE
FRERFEFRSHR

TEA 4R%E ERS BREC

(ARASFHMLETRE, SRENSHELERESTRE HH  210093)

WO WS T BRI AR SR B R R S AR R T AR AR R A RS
RAEE &K, L EH-EDTA KV RN MRV AGERIRE Po479, BB RN B
HIEERE 0. 5mg/ml, EDTA ¥ 35 0.2%, BESFIE I 20% , BB E AT B IR) 4 40min; BE &4 T
EREEREY 78.9%, BAE Y 11.2%, ARTH AT ZHETEAELERERD
Y9407, B S BREE 2 0 WAL BRI 1.0%, MEZRKE 0.1%, BRIERIE 20%, BREH o
(BN 30min; & FEEE EA R EE N 99.8%, HEERH0.7%. ARZ _HESR
P9479 55 Y0407 Y B AR ERE, YR TBAKREN 30%, Ca2 " R E A 50mmol/L, pH
% 6.5, BT 10min B, RS WAEEN 7.6 %1070,

@V BMEEE, BEABARE, BRUG, REAN

B T 47 {3 2A B B i 964 41 B ( Photosynthetic bacteria, f& 35 PSB) b 3B A R LR K
S A E{J—’T‘ﬂl,%Eﬁﬁﬁ%@iﬂﬁi%%%ﬁ‘?iﬁ,Eﬁﬁﬁﬁ@h?ﬁﬁ%\%ﬁ%@%fiﬁ
RAFHEELY, (H RO AR, BEEE, A ILBEKR R B
‘I’E@ﬁﬁ-ﬁﬁﬁ?ﬂ‘]ﬁﬁﬁﬁﬁﬂﬂ??@ﬂ%?ﬁﬁﬁmﬁﬂﬁm, ERAI L W S k= SiAR
MARE, IR RS R, M RIER G S R AR RREHTRE, RRNRMET
B HBEEAIGERS, B SH0s LK, LEF RS REER. WELBEENE
BTEEA CHHBHERIANMESEYE MERSRTARR, THRERHA
LT 5 o BB A R RGNS T b THE T, 7 RAA BRI B R e
B RO, AR AERLE TR0 I 1E R

2 P 9 L TE AT SE R, 0 5 B TR 40 115 6 g T G g 2 R R AT AR B L R A
TR G B B A, FFR A IS R RN 1R B R MEEAT T R AT

1 MR F

1.1 E#®

1:._1.1 ‘ﬂ%ﬂﬁﬁﬁﬂﬁ(Rhodgpseudomonas sphaeroides):ﬁ%ﬂiﬁi’ A E R LS E

R R AR, AFFIEF LIA 15mol/L B BE SR )5 071 tht B S SR BE W AR P94T79 1N
FRENEF AR FESTE . IHEABPEEETA.

FF 19954E 8 F 10 HiEl,
“BER A
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MERE®Z
1.1.2 BRIEBES( Saccharomyces cerevisiae )1 B A REE B, Higdadk SR
R MEN R —EK W5 R Y9407,
1.2 EFmE
1.2.1 B E(g/L): KoHPO43 0, KH,PO, 1.0, NH,NQ; 0.5, N2, S0O; 0. 1, MgSO;4
+7H,0 0.01, MnSO, -4H,0 0.001, CaCl, 0.0005, FeSO, « 7H20{) 001, BEEFE 0.1, BIE M
10.0, ZEE4H 5.0, pH7. 0,
1.2.2 EAEREARE, WARAR1.5%E.
1.2.3 SEEARKFE. EHEMEFE L 17% R, L EEREE HE 0.07MPa i
HR B 20mine
1.2.4 BEFHE. SREERFE+HEENHERZE 1000/nl, BEEEMAIER
% FZE/KEL R 10000u/ml 89V, TR MREE G A K 5 ) B 5 T AR IR SR R
1.3 KH
1.3.1 WEEE-TTBR W (P B HE) : Ny HPO, - 12H,0 29. 5g, PR 1.85g, JARRIEK
SEFY 500ml, pH 7.0,
1.3.2 Tris-HCl @M (T ZMW ) :25ml 0. 2mmol/L Tris +27. 5ml 0. lmmol/ L. HCL, 0
FIHAFEE 100ml, pH 8.0,
1.3.3 SMM ik B¥ 0. 5mmol/L, MgCl, 0. 02mmol/L, M T4 8 0. 02mmol/L,
pH 6.5,
3.4 HEZE(C.P.)
3.5 EDTAW: EDTAET P g,
3.6 FEREAVE. BE(ARDBFPE TEHHT.
3.7 EZ TBL(PEG, MW =6000)75Hi: PEG 1T SMM Erieh, Bl b m e
.07MPa B HCK B 20mine
3.8 IR4EE. LEEREWHERLFTTE(1g 2, HT 940606), FF P EWHE A, pH
.s,ﬁﬁﬁﬁ B IEER T -
3.9 FHEEE. bEEREYEARAFTTM (1g %, S5 920303), % F T EHE S, pH
0, i HRTRIEBR A,
4 FEREHSE
4. BRBLBMMEEE RS, RELOBREEEREREH & REASTFRS
H8 Rensburg!s! B4 B & 5, BUSEIRE (RS T T S eP) 5 BBk .EDTA
AN EE R S A AN R, HE RS R 3 KT, EXER L 1.
1.4.2 WEREEESEA RS, E&@@%Jﬁ%ﬂz{séﬁl%fﬁ%ﬁﬁﬁh%ﬂﬁmé LR
ST v, B vk P (RN VR T P v ) 98 2 Al ok BE L 31 Z MR I O B I
mﬂﬁj AANEE, EEENH 3 KT, FRERFEHLE 2,
1.5 FRE&EREBHEE. BEEARD

me e = A2 x 100%

HNC}O&-‘-&-HOHJ—HM
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 RRREEAE = S0 < 100%

ARBEEAL PR ST R F AR B, 30T 3 3 7d £ K IR

B 740 B 5 B A0 AE [ (R LA 5 AR L, 30°C 55 7 AR K T TE 3L

C:AMEBEHERERSEERFETHL, 30CHER 7 ERAHER
1.6 FERFREERSFIEH

JEUAE A R & B A (R TF 9T 2 I S0Hik [8 ] B PEG6000 ¥t 15 | RV IR & L CaCly ¥ BE A
EHBSIA] 4 MHEE, SR ES R 3 MKF, ERRDEHENLE 3.

B P9479 5 Y9407 19 IE 4 B # W 0. 5ml, 1857, 100001/ min B L> Smin, F % I
W, B SMM B e iR O IR A KR 6 4 2 3KUS BB AE 0.2ml SMM WP, R
3 AR SE I 2043 B I 7 ¥ B 49 PEG6000 F1 CaCly, 76 B8 B 9 7K ¥ o B2 R ]
eIl KR Lk 100001/ min B0 Smin B 22 PEG, W7 52 T SMM 28 B0 3% 3 1K
JEBIETE 1ml SMM i, BRI B R TR b, 30T K H 7d BB B
T RNGEREREBESYHE SMM SR 10°~10 &, 2% M sBEERE
0[] 4 BE R 3% 35 B4R, 30°C B33 7d B E G

ke B R A = =2 X 100%

DRSS L 30T 5 7 REERMEER
EMREEEERREEEEEERE TR, 0CKE T REN S
F: P JE bk DA A T 7 [ T R B 4R, 30°C $E 55 7 RIS BB R

2 BREGHR®

2.1 BRBLBREBINE P79 BERBRAE BAEEEFSEBER
1 PY47T9 Iﬁilﬁfﬁﬁﬁﬁﬁﬁi$E§§EiﬁiﬂﬂEé§

Table 1 The orthogonal design and test results of the protoplasts formation and regeneration rates for R.

sphaeroides .
mal K EAER K iﬁﬁﬁﬁmfﬁ T EDTA & o ﬂEFﬁ@lﬁj fiﬁiﬁﬁﬁi 5k R
T Jmgeml ™! /% /min | EAEE/% HEE/%
1 1 10 1 0.5 1 0.1 1 30 51 6.5
2 1 10 2 1.0 2 0.2 2 40 63 5.1
3 1 10 3 2.0 - 3 0.4 3 50 63 1.0
4 2 20 1 0.5 2 0.2 3 50 70 9.9
5 2 20 2 1.0 3 0.4 1 30 69 4.7
6 2 20 3 2.0 T 0.1 2 40 75 7.7
7 3 30 1 0.5 3 0.4 2 41 57 6.5
g 3 30 2 1.0 1 0.1 3 50 68 5.8
9 3. 30 3 2.0 2 0.2 1 30 67 6.0
ﬁ KT RS/ % A% EHRE/%  FER/w BHE/% FER/% BEE/% BB/
3 1 59.0 4.5 59.3 7.6 64.7 6.7 62.3 5.1
T2 N3 7.4 66.7 5.2 66,7 7.0% 65.0 6.4"
_% 3 64.0 6.1 68.3 5.2 63.0 4.3 67.0 5.4
WwE 12.3 2.9 . 9.0 2.4 3.7 2.7 . 4.7 - 1.3

* 2 T A K B o T A T (L B A
RIEE 1 PEKERZEHERIT N, B R PR Po479 FHAEFEERENEE
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R R MR (12.3) > I S UR BE (9) > {EFE I ) (4.7) > EDTA ¥ E (3.7); T W
Po479 B B BERNE ZIRF AEEEE(2.9) >EDTARE Q. >HEBIRE
Q.AO>EMRRE(1.3), EREKEMNEEAREENSBERORWEEEM, RN
P9479 R4 FAS KBS R F A 8 BUBHE

MNRIFTEEERERGBEETHEMNBRSHERA S EMKFETUES, # &
P9479 A FAM RS R G- RIEERE S 20%, W EERE Y 0.5mg/ml, EDTA ¥ E A
0.2%, 52 RIR[E] 4 40min,

PL bR 38 & A4 4 Po479 AR, B E R 78.9%, BAEE N 11.2%, HHTE
1 PR, .
2.2 ﬁﬁﬁﬂﬁi)ﬁﬁ%&&ﬁiEEﬁ%ﬁéﬁ%

#2 Y407 BERBHEEE BEEETTRIEHER

Table 2 The orthogonal design and test results of the protoplasts formation and regeneration rates for S.

cerevisiae

Eikk WAERRE HEZE — feRRTE  FERE [EE
@5 KT KFE N 5 KT . .

/% /mg*ml™! WHE/ % /min  ERE/%  EHER/Y%
1 1 10 1 0.5 1 0.1 1 30 94.5 8.7
2 1 10 2 1.0 2 0.2 2 |40 97.1 7.1
3 1 10 3 2.0 3 6.3 3 50 97.5 4.5
4 2 20 1 0.5 2 0.2 3 50 97.5 8.2
5 2 20 2 1.0 3 0.3 1 3 98,7 8.0
6 2 20 3 2.0 1 0.1 2 40 98.6 8.7
7 3 30 1 0.5 3 0.3 2 a0 97.0 7.3
8 3 2 1.0 1 0.1 3 50 98.1 8.4
g 3 30 3 2.0 2 0.2 1 30 97.9 7.7
ﬁ'?}’ﬂ-’- /% BEE/% ERE/% BHE%/% ERR/ BHEER/% BAE/% BEE/%
- 1 96.4 6.8 96.3 8.0 97.0 3.6 97.0 8.1
;g 2 98.3 §.3" . 98.0 7.8 97.5 7.7 97.6 7.7
@ 3 917 7.8 98.0 7.0 97.7 6.6 97.7 7.0
HE 1.9 1.5 . 1.7 1.0 0.7 2.0 0.7 11

* HEEEHEF K ERERRBEERTHENESHE

4R 2 PR S B E ST, RFFTE PR Y0407 AR BRI TE B3R i B 20 I 2
AFERE(L.7) > RERR E(1.3) > B ZBREE (0.7) = fEJIRF[RI (0. 7) s BN Y9407 )
A AR T A B [ B B 2 B B (2..0) > B MEIR I (1.5) > 1R AR 1] (1. 1) > 48
R (1.0), TTIAE H, SRAEBER R YO407 B9 IR & Bk B9 TE BB S JB o 0L, %
WIRERBE AL, TR Y9407 FAERGEABNERNPHEZBEEREN, BREKE
13 B e {31, VABH Y9407 B4 R B35 I M SUR MR R F Po479, I BBIRE MR E Z
Bk RSB EEERW.

AE2HEEARRERGBERETHENESEFN MK TTUE L, #E
Y9407 A IR A BB A (b R IERIR I 7 20%, W AFBEIRE N 1.0%, WEZBIKE S
0.1%, % R AFTE] 3 30min.
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L bRl 4 Y9407 B R, TR N 99.8%, AR K 0.7%, BRI E
TR 2 PHENHE, '

2.3 P9479 5 Y9407 FE BB A ETXBER

S ®3 PWTI 5 Y407 FAERGMEEETTRIELR
Table 3 The orthogenal design and test results of protoplasts

fusion between R. sphaercides and $. cerevisiae

CaCl; # PEG ' tefmetE AR

S S N /;_m I /fg AT REC KT T 109
1 1 10 1 I 1 20 1 10 ~ 1.64

2 1 10 2 5 2 an 2 15 1.51

3 1 w -3 40 3 40 3 20 5.82

4 2 30 1 30 2 30 3 20 4.25

5 2 30 2 35 3 40 1 10 1.15

6 2 30 3 40 1 20 2 15 1:10

7 3 s0 1 30 3 40 2 15 5.00

8 3 50 2 35 1 20 3 20 1.64

9 3 50 3. 40 2 30 1 10 6.58
KT - ROT ‘

BiEE L 1.32 3.63" 1.46 3.79°

FHE 2 2.83 2.10 4,11 2.54

{%107%) 3 4.41 2.83 2.99 2.23

ME(x107%) 3.09 1.63 2.65 1.56

* BB RANACER S RS E T N R E.

RAER 3 FEAFRIETANT, AT R PR P479 F1 Y9407 MR B4 FE kM & £
EEWUF H SR FRE(3.09) > EFE(2.65) >PEG W E (1.63) > EHEA(1.56). *F
IR R, T E TR E T R SRR AERARSG R, BRSER
FA By Ty hnZn OB Y E B, I, B A E FE N R R AR S E B E W,

ME\RIPEREFEERERME R THHEFSHKTE, RENEERS&FE.
Ca®* ¥R JE K SO0mmol/L, PEG ¥ H 30% 18 %'30°C, Bt & 8E % 10min. -

B3 e AT DU I A AR R, MBS RN 7.6 X 1075, BT % 3 PHLE,

3 & iE

e

FEHMEE R 20%, IAHEEIRE X 0. 5me/wl, EDTA ¥ EH 0.2% , 7 WEHE % 40min
BHEPUT RAEARKWBRERF MEFTHEEFRAERE N 78.9%, BAEXH
11.2%,

FEAEIRE N 20%, W EBIR 4 1.0%, SiEZ B ES 0.1%, & A E 4 30min
Rl Y9407 EAREHN RS &M, XM REAEREERES 99.8%, FEEH0.7%,

TE PEG6008 SHEE FER T, Po479 BARE S Y9407 EARAGRERE . B
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F X S0mmol/L, PEG #E B4 30%, fEIRE A 30C, KA EIY 10min 2 EFR4E
FUARRE A BRI, A THRIAER 7.6X10 %, '
HEEE AT FEEERENTFESHERRE, ARV RHASEERZESH
RELENEEREGREESENH.
HREE R A RS ARG S RS, B B ocE!Y,

& & X B
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Proteplast Fusion Between Saccharomyces cerevisiae and

Rhodopseudomonas sphaeroides

Wang Yushui Zou Guihua Cui Yibin Cheng Shupei

( Departmenz of Environmental Sciences und Engineering, Stute Key Laboratory of
Pollution Control and Resource Reuse, Nanjing University, Nanjing 210093}

Abstract The protoplasts of S. carvisiae and R. sj;;r'memides were fused in the different conditions.
The fusants belong o the hybridization product between eukaryote and prokarvote cells. The level of
factors for R . sphaeroides P9479 10 form protoplast were lysozyme 0. 5mg/ml, EDTA 0.2%, su-
crose 20% , 30°C, pH 80 and 40 min reaction time; and snail enzyme 1. 0%, sulghydryl ethanol
0.1%, sucrose 20% , 30T, pH 4.8 and 30 min reaction time for S. cerevisiae to form protoplasts.
The fusion between R . sphaercides and S. cerevisiae protoplasts needed the suitable reaction condi-
tions which were PEG{ MW = 6000) 30%, Ca®* 50mmol/L, 30C and 10min reaction time. The
highest level of protoplast formation and regeneration rates could be obtained which were 78.9 % and
11.2% for R. sphaeroides, 99.8% and 9.7% for S. cerevisiae, and the highest fusion frequency

between R . sphaeroides and S . cerevisiae protoplast was 7.6 1075,

Key words R . sphaeroides, S. cerevisiae, protoplast fusion, suitable factors

© FERZERMEDHARFATIKSHEEL http:// journals. im. ac. cn



