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Table 1  Effects of different salt in the F3 medium on the E. coli-Streptomyces conjugation efficiency
Concentration E. coli-Streptomyces conjugation frequency on F3 medium supplemented with different Salt/( x 10 76/(:fu) "
of salt/(mmol/L) MgCl, NaCl Ca(NO,), CaCl,
0 0.07 (0.07) 0(0) 0(0) 0(0)
20 0.66 (0.12) 0.01 (0.02) 0.85 (0.24) 1.33 (0.32)
40 1.12 (0.22) 0.04 (0.04) 0.90 (0.27) 2.07 (0.14)
60 1.11 (0.06) 0.16 (0.10) 0.68 (0.25) 2.32 (0.20)
80 1.04 (0.18) 0.18 (0.05) 0.75 (0.16) 3.25 (0.22)
100 0.60 (0.12) 0.13 (0.06) 0.48 (0.10) 3.88 (0.60)
120 0.77 (0.14) 0.27 (0.07) 0.31 (0.14) 4.48 (0.11)
140 1.17 (0.10) 0.82 (0.26) 0.27 (0.17) 3.72 (0.61)
160 0.30 (0.16) 0.87 (0.52) ND 3.35 (0.78)
180 0.78 (0.07) 0.40 (0.04) ND 3.80 (0.51)
200 0.26 (0.06) 0.56 (0.16) ND ND

* Numerical values in parentheses are standard deviation. ND = no data.
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x2 2CM LFEMARENEMN KGFE-EERESEBRENZN

Table 2 Effects of different salt in the 2CM medium on the E. coli-Streptomyces conjugation efficiency

Concentration

E. coli-Streptomyces conjugation frequency on 2CM medium supplemented with different salt/( x 10~ /cfu) *

of salt/ ( mmol/L) MgCl, NaCl Ca(NO,), CaCl, MnCl,
0 1.08 (0.03) 1.38 (0.35) 1.29 (0.77) 0.59 (0.32) 1.17 (0.35)
20 3.26 (0.92) 2.45 (0.33) 5.11 (0.37) 3.88 (0.92) 0.01 (0.11)
40 5.62 (0.66) 2.85 (0.56) 4.32 (0.85) 3.79 (0.75) 0 (0)
60 4.77 (0.45) 2.59 (0.40) 4.89 (0.21) 7.52 (1.26) 0(0)
80 5.09 (0.17) 2.55 (0.14) 3.19 (0.42) 6.06 (1.02) 0(0)
100 3.79 (0.55) 2.52 (0.35) 2.78 (0.40) 8.65 (1.46) 0(0)
120 4.01 (0.44) 2.55 (0.59) 1.09 (0.63) 8.19 (1.74) 0 (0)
140 4.38 (0.31) 2.14 (0.75) ND 7.53 (1.72) 0(0)
160 2.62 (0.59) 2.43 (0.53) ND 7.28 (1.20) 0(0)
180 2.57 (0.60) 2.27 (0.62) ND ND 0 (0)
200 1.17 (0.32) ND ND ND 0 (0)

" Numerical values in parentheses are standard deviation. ND = no data.
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MBS G R 5R ) CaCl, MgCl, Xf 2 FiE &
MR R IR LB R N R AN B
PRI 153 58 4 B BL S92 56 DA 4R B A . &
CaCl, ¥EHL ¥k B & 0,60 .80 ,100 mmol/L; Xf MgCl,
TR E 2 0,40 .60 .80 mmol/L; &4~ 5 3 4~-F
B, B3 AT EE TR, A5 RNMESHEY
SRR 3 PR, S5 AR A i KB AT e H
0.9 x 10° cfu, 57 4 40 Jiu &% % 08 fil 20 H 4 9. 45 x
10° cfu, 32 R 0.95 x 10 °, WERPLEEFH, A
FAGMEREBAREX B E, HhEmdlh
60 mmol/L CaCl, 1 60 mmol/L MgCl, , H &% 43 5
SRR N B — 2 5y MgCl, 40 mmol/L. 60 mmol/L Fi
80 mmol/LiX I 4114 6 135 11 A5 H1 9 £% (P <0.01) , &
H—2H {4y CaCl, 60 mmol/L. .80 mmol/L F1100 mmol/L
RIS 3 % 2458 1.7 £5(P <0.05) ,

#£3 AREKE CaCl, MgCl, AEMNZEEHBRUENE M
Table 3  Effects of combinations of different concentration of

CaCl, \MgCl, on the conjugation frequency

Group CaCl,/ MgCl, / Conjugfxiion Fr(jquency/
(mmol/L) (mmol/L) ( x10"" /cfu)
1 0 0 0(0)
2 0 40 2.89 (0.68)
3 0 60 1.55 (0.32)
4 0 80 1.83 (0.49)
5 60 0 5.29 (1.48)
6 60 40 9.66 (0.95)
7 60 60 17.35 (3.92)
8 60 80 6.98 (0.73)
9 80 0 7.83 (2.24)
10 80 40 10.09 (0.88)
11 80 60 9.31 (1.53)
12 80 80 10.44 (1.53)
13 100 0 10.17 (0.99)
14 100 40 4.15 (1.10)
15 100 60 3.53 (0.61)
16 100 80 0(0)

* Numerical values in parentheses are standard deviation.
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Fig. 1  Confirmation of selected transconjugants by PCR.
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Fig. 2 Expression of actinorhodin in S. avermectilis. A

NRRL8165::pMM1; B: NRRL8165:: pSET152.
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Effect of inorganic salts on the conjugation and
heterologous expression of actinorhodin in Streptomyces
avermitilis

Jiaojiao Yu', Meifeng Tao'**

(' State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, China)

(* Laboratory of Microbial Metabolism and School of Life Science and Biotechnology, Shanghai Jiao Tong University,
Shanghai 200030, China)

Abstract: [ Objective | Streptomyces avermitilis NRRL8165 could serve as a good host for heterlogous expression of
antibiotics biosynthetic gene clusters. However, it needs to improve its conjugation frequency to accept large plasmids.
[ Methods] We chose MgCl,, NaCl, Ca(NO,),and CaCl,, to test whether they affected the conjugation frequency of
large plasmids at salt concentration from 0 —200 mmol/L. A complete random experiment was designed for optimization.
[ Results] We found that CaCl, promoted conjugation dramatically, and MgCl, did significantly too. The complete random
experiment led to diclosure of an optimal combination of MgCl, and CaCl, by which the conjugation frequency was improved
by 11 fold. In addition, a supplemented medium was found to lead to successful heterologous expression of actinorhodin in
S. avermitilis. [ Conclusion | Some inorganic salts can not only significantly improve the conjugation frequency of
Streptomyces avermitilis NRRL8165 but also promote the expression of actinorhodin in Streptomyces avermitilis NRRL8165.

Keywords: Streptomyces avermitilis; conjugation; heterologous expression; actinorhodin
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