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Construction of engineering strain of ascomycin and
optimization of fermentation process
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Abstract Based on the biosynthetic pathway and mechanism of ascomycin, primers were designed according to
the sequence of the biosynthetic gene cluster, using PCR amplification of Antinoplanes (Antinoplanes sp.) N902-109
keygenes of lysine synthesis pathway-aspartate kinase/aspartate semialdehyde dehydrogenase/phosphoenolpyruvate
carboxylase (/ysC/asd/ppc) genes, integration into the ascomycin producing strain Streptomyces hygroscopicus, a
recombinant engineered strain overexpressing the lysC/asd/ppc genes were successfully constructed and named AS-
07. The AS-07 engineered bacteria was subjected to shake flask fermentation research, and the results showed that
compared with wild bacteria, the production of ascomycin was increased by 25%. Through preliminary optimization
of the shake flask fermentation process, the production of ascomycin in AS-07 engineering bacteria was increased by
85% compared with wild bacteria.

Key Words Ascomycin; LysC/asd/ppc; Genetically engineered bacteria; Optimization of fermentation process

THER(FK520) 2 — Fh K B 5 i A AL 48 T e 7 AR 1 i FK 5207
(Streptomyces hygroscopicus)‘:'jﬁj\%%ﬁ W B A &=, HAEFHE, KKK,
FHNE LR RIS A BERTUE 2R . FKS208% | BA %% FK52052 B AT23 70 KM RIE N BRI R,
IRIRE VRS, I BAPUER . PUEZE. MAERPH WuBOE RO I T Streptomyces hygroscopicus
AEAEVE RN, FRKS20— M@ IS oK BER A 7=, Jf var. ascomyceticus(ATCC 14891)[FIFKS204: 9 A il F:

Wks B HEA: 2020-11-24
fEEEN: FEE, &, ET19949, ERfiLitid, w77 MR ZiY), E-mail: wzjswhg@163.com
“HIAE#, E-mail: haifenghu88@163.com.



TERERTREFNHERID BT ZMMA £EE%

.855.

A%, FKS204:416 Bod Rl A i B .

FK5201 & BoE — MBI PKS R4, &L
PKS/NRPSZ= & 5170 H 1) S 25 i 4 A0 T OR3P B
A, &0d —Le B (I SR R . MR AR . AL
7K S RN, SEA L0 B . R0 B R B
— AN GEAF AL ET LS T T EE-CoASE &, TR IKER:E
AN E AL, DL R SIHHkBA kBB fkbCiX3
AT IPK S Fr 4w id . flbPFHE R 4w b5 ) 2 (A fkb PR
5 5 R & -6 s S GRS G, LA R
55K F L-WRBE R PN R FAH 45 5159, 7EFKS520 KR
ZERH S NRHETE RN T &I — R0 e B 5k
ICHERE— DI, TR T3 RN E BT iE; B
JE & EIHEA B, EAb. BRI TR RN,
LI TRE, REAEGRTREERNTEEH. 1
3R R o LR R P L A R L A AR T ke s,
V9% Bn 57 R RN 0 T 5 MR AEY) & BRL A
Bho SRS T V8 % 5 w] G BT U B 2 BRIN902-109 1K)
lysClasd/ppcE N ——R A& A BRI/ R A4 2 1R - BE it
SR/l I 0 et = TR B R 2 A (Lys Casd/ppe) 1A
H A lysClasdFE N A TR & BOE R RHIE N, ppe
BRI 58 T TCA(= R IRIEIR )G B AR, A
BT READBRMA R, 3INERILFERERES TBR
BRIV R, BT HEFK 52010 & . R, AHE
AN R IE lysClasd/ppe RN TR, FFxTH A
f T 2TV, T s A 7= 0%, FRAR AR
FERCA o
1 XEEHR
1.1 &R L

MiniAmp PCRAX(ZEBR K /REHE); 5157 mak
TWAH s 4 (35 El Waters A F]); EPS300%Y HLyk X (1
R AR AR A ).

JFRORL B TR RIR WA 1 BRI AR (Amp). 2
EHR(Apr). FIE R Kan) A E X (Cm)( LI E
IR AR AT]): DNARSHES. DNAEER . R
il 14 P9 V) B (3€ [E Thermo Scientific/A 7]); FK520#5
fn(FE[E Sigma A |]);  HABIRT I W F [E 254 H 1k
RAEBRA A
1.2 HEk. BB ARG 4

ARG Pl K BRI ER2, BRI, 9l
YIS,

13 ¥FE

MSE:FRIE/(g/L): B E P20, HEERE20, B

1120,

]/ AHITCTAE ) BTRL
Tab.1 Plasmids used in this study
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Tab. 2 Strains used in this study
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Tab.3 Sequences of primers used in this study

514 FPEl(5'—3"

AclysCf ACATATGGCCCTGGTGGTGCAGA
Acasdr AGAATTCGAGTCACTTGCTGAG
AcppCt AGAATTCGATACGATCGCGAGGT
AcppCr ATCTAGAATCGCTGCGCGGGCA

AR TR AR (g/L): FIVEPETEN 10, BERESZEY)
4, MgSO,"7H,0 0.5, K,HPO,3H,0 0.5, /520,
pH 7.0
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VIt KRS 7R B (g/L): BERHZHAN10, WIS
50, RFKEKTRS, KE&EAWRL0, S0, BR
££10, MgSO,-7H,0 0.2, K,HPO,-3H,0 0.8, Ji§iE
5, CaCO,5, pH7.0.

2X T Tl RS 7R R /(g/L): BEREEEU10,
Mgt EH10, Jo/KCaCl, 1.1, pH7.0.
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Fig. 1 Construction of recombinant plasmid pSETL2
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Fig.2 PCR results of AS-07 strain
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Fig. 3 Fermentation potency of the strain
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Fig. 5 Effect of plate pypes on the synthesis of FK520 by strain AS-07
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