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Abstract

In this paper, He-Na laser irradiation and antibiotics resistance selection method were used to
screen daptomycin high-producing strains. He-Na laser irradiation was applied to screen dapto-
mycin high-producing strain from original strain of Streptomyces roseosporus DA15-2. The opti-
mum mutagenesis dose was irradiation power 20 mW and irradiation time for 20 min, which was
determined based on survival rate and positive mutation rate. The mutant strains on the plates of
combined antibiotics resistance of daptomycin and Streptomyces at different concentrations were
screened and a mutant strain DA15-23 was obtained, whose yield of daptomycin was 100 mg/L,
which increased 75.8% compared to that of the parental strain. It was demonstrated that laser ir-
radiation and antibiotics resistance selection combined method provided a fast and effective way
of screening Streptomyces roseosporus.
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HE

AXZEHe-NaBOt BREARRIUAERMMMIE T RE FARERH T ER. UARERETHIGIH
HERDALS- 2 KB, FARBAEARHITEREM, FREINBIERNERZRHER, EEN
BERAEAFHRIIE20 mW X HIRES 520 min. ZEAR R EAEREEER LEBRHE S HUME-FR B
HELERER, FER A B R KEEEA1100 mg/LIHEHRDA15-23, il R BRI E T 75.8%.
ERAE IS A BOCHFRRIERTIMRERE T R-AEEREK.
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1. 5|

1k #6 % % (Daptomycin) /2 B 36 F ALK A ml s e KM R B IK K AE R . CHBIR MBS W
(Streptomyces roseosporus) KW 4= . IAFER RAEE MR, SF 13 ANEEEER, Hrh 10 MEEERIE K
R, 5340 3 N EERRIREE N-R i 1 (2R 5 — SR EEAE[L]. XIEH R 2l 85 70 S 2k 4
RN T R BEAE N [2] o IR FEET 2R IURF IR R IR G5 46 B A FA AL, s AN 2 7= AR AR At BT A2 3R = AR 1 A8
XN 2 PERI RN o IAFEEE RN 15 ANANIE] B AN 35 ANAS [F) el ) 4 24 PR 1 1 5 1) 2 A I B R e+
R JUH R T 55 3 il 2 BERR B (PRSP), T /5 1 82 2% 13K 18 (VRE), W IR S BIUB ¥ 4781 14 (GISA) LA K
i FF 420 PG PR 1 42 46 B (MRSA) [2] [3]0 1A FERE R ELIT IR R V2 IR 512 T K AR AR & U 5

H Al & bR | L B TV E AL G IR OT RS, B AR T AR S R DU R
R AR AE PR RE T, Huang 85 N i ) g B B 1t B 2 1 1Y) 2B AV B A = A H 0 R DR i 30k AT 42 e
HAF=RE Ty, MM LA 5RA LB A FE R R AL T4 & 1 43.2% [3]. B AR S5 5 L 1 26 A T il
FURABER AN S E A, SRIFLREET, RIGHIER] S HIk D-35, 1% KB BT
B R BERS T 87.9% [4]. FRATAITE K 2 HOR A =4 a2 7 s AR HE LU 2 T 24 7K. &
SRIXLCTTVE HAR A, (HR AR S HAREE e, TENH T KB T 7. S sC RS AR 20
MIM O SR B B B AT IR, IR R AR, PRI S IR TR R A 812 mg/L, LE
HAR BRI & T 39% [5]. A SCRABOGIHE LS G RGBS, S RHBOCHEZMKR
R BRI RAR 2, TR S R MEEHE R AT UG, MM mEks R, &5 7T HP A ERN
ReJse WOGTEAR—M R EER Fv, s ER AR K1 b B B E 2R
JSLIT SRAF AL AR [6] . 1 FRTGE 7= AR TN B B AR 2 e, AR TR E N ST,
O ARk TR R R AR N TRE A B FE B R m bk, HEBERMER ARG SREE Rt
PRl 2 [RJAE A X0 G 22 [8] o

2. MRFTTIE
2.1. Eitk
T B A A 3 €T 67 R A SR ARA7



KK &

2.2, IEFEBIEFEE

221 EFRE

PP B A T S 2R 3L DAX(g/L): i AEIBE 20, BERRHREUY) 20, CaCO; 2, BifiF 15. fiiklgsidt
DAS(g/L): H%iFE 20, FEREHEEY 20, Fe(NH4)2(S04)2+6H20 1.0, Hiffs 10.

FhFRi ek DAY(g/L): WIKS 20, MEEEARKE NG 30, pH7.0. KEZEE:FRE: DAF(Q/L): 22 2R MM
30, EH 10, Fe(NH4)2(S04)2:6H20 1.0,

S EF A BRE LB ¥ (0/L): BRK 5, & HMF 10, NaCl 10, Bifig 8, pH6.8.

DL FRIE T 121°C i R 2875 K1 25 b .

2.2.2. ¥EFEH

AR S R e 5 FR IR 9 26 A IR 30°C, 15 FRATA] 8~10 R(MK &AM &) . Fh 71597 WAL 2 mL
- 106 AN/mL - ST 3 50 mL i35 7R 541K 250 mL =i, 30°C, 230 rpm B K ES
I 27 /Mo BRI EEEE R TREX 1 mL FpFE5 3R 1 NBEH 50 mL K EEEE 3R 3, 30°C, 230 rpm 1%
PREE 9% 135 /N

2.3. ek

PUERAR IR RBCRIE . Jelic € BR) LB Hirdt, KRJafHidE 60CA A, A 0.2 mL
TR (G VH B BB, MIASAHRIR N 6.5 x 108 CFU/ML), TRAJEHEIAREFRIL. FragflaktE s, H
K2R AN NI R CE A IR (B & T LR g, BT 3T CEIRAE T IR, 2 RJGWEME
RN

24, MAFEFHOHE

BOEIAN He-Ne 0, 6328 #2. WLHL 4 mL il FIKE 106 AN/mL 7T BIF T L E R IR A,
B HE THOLHR N 20 cm 4b, %M@ 5T A 5. 104 15, 20, 25 min, MRS58 N 10, 15, 20, 25 mW
BHTA A HA . KRG WS R FIE A NS A IR PR AT 0 B JE BT v 8L, A
HIER: BOEE (%) = IR L — FAR RS A A 20/ A VA 50 x 100% [9].

25. LERFIRAHIRE (MIC)KITRE

R R PRI T B R 100 45 5 2 51 TR A A & AN FIR AR A FE R R M BE R R 10 T b, 8%
7 8~10 K, HFRILE 30°C. WMIEEAPAR AR VE AN O BRESRAEN RN, BEERR LR
10096H Fr)i# B2 B A e (&AM I E(MIC) o

26. MERMMRERNIE

HERARE 100 155 I HUR WIRR R T BT T AN FIA I HE R AR R A ST E, A
RARAE IR IREL . FRREOGE R T &R TH SRR ST E. 30°CH9R 5 K, Kl
1 7% RO DU TR AR -

27. ERBRERYNBIME

R fl 7 W SRR B R T8 R AE b, R ROM 7 BRSO B, R0 5%, KB4 A A, B 1 mL
KIERE T 2504, 10,000 r/min Z5.00 5 min, K BN 0.22 pm i) — R PEE kil g sl v, IR

HPLC ¥ 5%E
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HPLC VE#RAE 264t : C8 (i i o ArHEVR B AH : Ji BN AH A 9 EX 14 g B IR — S B T 3000 ml 7K i pH3.20,
FH 0.45 TCKJEBEIE 38, M 600 ml Z.Ji; ishH B 4 100% 2 /. i 1 m/min; #EiE 30°C; dEFRIRE
8°C; MM 220 nm, EAMEM; HEFEEN 5 L.

TEFEET FARAE S b 2 2 1) 2 HEE AR BR8]

2.8. EENER

He-Ne #0068 (Bh#% 8 0~30 mW, 34 632.8 nm), Continuum 77,
T AR € BE A (Agilent1260) .

3. BZREHh
3.1 BN FTRE

FHRSPIF A28 51 104 15, 20, 25 min, MES5RE 100 15, 20, 25 mW ZHATHAHL. HEME
HEER J E RAR R BRI . i SCRRAROE (KR R SR E (5 mW) T, BRI R, BOERAR A
K, #EAK, AFFESLIER9]. ASLIIRRIE G585 (20 mW) R, AN (7] HE S B 8] B A 1 2500 230 R 1
RAFAE IR 20 mW, Bl SIS (RGN, BRIAR I BP0 2 0E T G K, 1T 1E SR 2 AE 20 43 Bh i H
PRV . [RIEHE SIS [R] 9 20 23 4dist, BRARIVEUEE A 63%, IERABZH 3.9% N fEiHR%k M, 2RuE
1R,

3.2. BRBREEERSRMNBIFRENHE

1% 2.5 HAE R BARINHIAR L (MIC) IR E BEAT I 2D 5E « S5 RERH], IR R Z AR R 300 A RIbR
(B R 1B EE 70 93] 9 400 mg/L A1 0.8 mg/L (4% 1), PIFM LA s AL & IR KT IR 0.6*MIC.

33 BABELGAMERMMMELSR

70T B BRAE OGRS 98y 20 mW, RS 20 /3BTRS, SRIE 0 HIEAT T3 400 mo/L ik
FLEZR. 0.8 mo/L #HE R X 0.6*MIC AR I, 30°CHEFEREFE 5 Ko Bk K 3805 1 A B TR Rl b2
R, PRI KT 2.7 BHERSN BN E T . SRR, RABCGHEEMA ST
50 49 31— Mk R B /KT B 2 PR D BB U BE 25 1 dad5-23, VRIS 2 fis, B IESHIR NS 2 Fis.
FP IR 2 KB 100 mg/L, bUH R BEFREE =1 1 75.8%, K45 S H HPLC v:Ml e 1A #6485 = (L 3).
Kl 3 N R IR b S AR AE S K HPLC I Eh s
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Figure 1. The optimum mutagenesis dose of laser irradiation
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Figure 2. Original strain of Streptomyces roseosporus (a) and screened
Streptomyces roseosporus (b)

B 2. JEUE T PR () M I T R (b)

Table 1. The tolerance determination of daptomycin and streptomycin for Streptomyces roseosporus

# 1 BWRAREENEAEERREERNTZIENE

LA % mo/L HIEA% 55 % mo/L A% LT % AT molL HIEA%
100 20 0.2 32 0.2*MIC 31
200 53 04 58 0.4*MIC 66
300 71 0.6 82 0.6*MIC 89
400 90 0.8 94 0.8*MIC 100
500 100 1 100 1*MIC 100
600 100 1.2 100 1.2*MIC 100

Table 2. Morphological character comparison between mutant strain and the original strain
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VWDI A, Wavelength=223 nm
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Figure 3. The HPLC chromatograph of standard sample and fermentation sample. A is the HPLC chromato-
graph of standard sample; B is the HPLC chromatograph of fermentation sample before mutation; C is the
HPLC chromatograph of fermentation sample after mutation

FE] 3 bRHUE AR 5 A RERE S ) HPLC P o A A b 1) HPLC PRI B PRI 725 A R ERE A ) HPLC
i C NS R R RERE SR i) HPLC &3

4, 4Eip

BUE TV B AE AT £ A Y BEF RN AR . AR R m, WA T R A A
WL, ORI ZE SR ASCERFEIHOCFH R 7 L LSk . SOy — Mg A B A A Ty ik, wlE
BRAEYRF R K1, 6. W FESE 2 Fh RN T IR A5 55 AL T PR [6] -

SIANPUA R PUE RIS 3 M2 Tolk BB AR % AR B0 HR S Gikits RNk
FPUVET I A7 145 BIPUIERE I AR R, b BB A8 %5 1 DALS-23 ik % 3K I #1407 100 mg/L, L
AR IE R T 75.8%. 45 RULHIR IO AR & IA B8 R AE S R PUME IR (77 7T LU R ik it 8
RAFK o I BAME SR T S S e TR LU, AR SO S A IR 1 A Fh A .

=
[ £H1[2011]53 5 2012 FEAR 44 X SRk B KB Bh I H (0 H 4% 5. 2012Y3001).
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