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Abstract

StreptomycesBHMRB R ZBER B ARBMENZLEETHIEEHRENELTHSh, Zhs5D
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1,6-bisP)\ O [ > % fil i 9 % 6-phosphofructokinase M2 E B & F K 5k #k ( ApfkA1/ApfkA3 ) THEE
ICo2OFAL7 TICO—)L(CP)EENEML Iz, pkARK3IDO/NZOTH 5% N, IBEBEFRE
WRiFBsniuh Lk, REEEFTHDEHBE N, ApfkA1/APKASKRTIREBT DR A&
BEhizicd, EREGEEEZHEL, specific productionZEH LU 1=, TOHR. ApfkA1/ApfkA
SRTIRRREIIC, BRICTL TCpEEN2BE K 2=, —H T, erythrose-4-phosphate(E-4-P)D
4 RS & 1R 9 Btransaldolase D 2EIEZ F R K#k ( Atall/Atal2 ) THEHEZCpEEDED AN &S
iz, CpEER T, AIFMEE L TR N—AUVBREROPRBEE4-PERATD D, tald
RERIZKRBDEA-PORBOBRT A RERENL, LRERFTILEHIC. 7V IV ALBRET -
o 7TV UARLBITORERN S, ApKA/APKAS—EBEZFHFEICKRWBERANDTZ Y VAR
DU, ChICHEWRY N—RAVVBRERAINDTZY JANBEMLIZZET, CpEEANKREL L
BLEERBENE, SUKAIZKRDCpEEIKCpEER TH BS.venezuelae& LEEL10ZTH V),
A7 7O—FICKN TN SESICITECPEEENf EBML TWD, LENF 2T, KARICLD—
KRBT ZY VAQEBENF DENEERAZRXRHBEENOISACERATHD ZENAES I,
Streptomyces species are valuable for industrial purposes, such as for the synthesis of drugs.
Thus, there is commercial interest in improving the production of its secondary metabolite,
chloramphenicol. In this study, we created Embden—-Meyerhof (EM) and pentose phosphate (PP)
pathway disruptants in genetically engineered Streptomyces avermitilis. This study aimed to
enhance the production of secondary metabolites by examining optimum metabolic flux. We
investigated the effects of primary gene deletions in this bacterial strain by introducing a secondary
biosynthetic gene cluster into S. avermitilis SUKA38. We introduced single, double, and triple gene
mutants, and the triple gene mutants proved to be lethal. The results of our study indicate that
pfkA1/pfkA3 double deletion in S. avermitillis SUKA38 is better suited for chloramphenicol
production compared with its wild-type strain, SUKA38. Chloramphenicol production was greatest
for the genetically engineered strains compared with the wild-type strains. We conclude that
genetically engineered S. avermitilis has the potential for increasing the production of valuable
secondary metabolites, which will have both commercial and industrial implications.
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Effects of primary metabolism modification for antibiotic production in engineered Streptomyces avermitilis

1. HIREBRFROBE

Streptomyces BIIRE (X ZEEHREZRRBEMZEEITIEEMEMELTHON., CNOD ZRRBEDIE. REVME LR
EGEOBERGIEEMELTRHAINTWS, ZRRBEMEI—RABEDEREREMELLT, £, — AR BBRBRTEEINST
RILF—OHERZFBALTESHENS, LT=H>T Streptomyces BIIGE D T ELANIILTO ZRREEMOEEL. £E5FHE
EFHORKRBEOHELT  AIBEELTIHASN S —RRAHEMOBRBIZKESURFETIEEAOND, T TEAMETIE. S.
avermitilis KIFE LB AR KK SUKAIB DR D—RABECFREKREERL. BREKRICMEMELEERISRI—FE
A.HPLC B HICKYEEEZTEELL. COBER. BB RICTH T3 fructose—6-phosphate(F-6-P) H 5 fructose—1,6-
bisphosphate(F—1,6-bisP)~ M 2 it: Zfili 1% 3~ % 6—phosphofructokinase M 2 EE{EF R Ltk (ApfkAl/ApfkA3) CEEEIZ/OS LT
[Za—/L(Cp)EEMNEMLUT=, pfkA (£ 3 DD/SATDSHEEN, 3 BEGFREKIIBONEN =18, LEBEFTHHEHAE
INT=, ApfkA1/ AptkA3 B TITAB DFLHNEREIN == BLIEBEAREEZRIEL . specific production ZEHH L=, TDHER.
ApfkA1/ ApfkA3 #R TIERIREIIZ. FRHRICKL T Cp £ED 2 ELAi>Tz, —H T. erythrose—4-phosphate(E-4-P)D & Ff & i % il i
93 transaldolase M 2 BFEIZF R Kk (Atall/ Atal2) TEEEL Cp EEDFAL LA ONT=, Cp EER T, BIEEAELTRUF—R
BRI D EA E-4-P ZF|HT 518 tal DREKIZLD E-4-P DB DIETHAREENT-, LERERTT =02, T5VIR
LR EIT 0Tz TSV IR LB DIERMND. ApkAl/ ApfkA3 ZEBIEFRIBICEVBHERADISVIANE DL, HIZEHENR

—RYUBERBAIAND IS VI RDEMLI-CET, Cp EEMNKECERLIZEREENT-, SUKA [ZXD Co £E(FX Cp £ER T
5 S.venezuelae ELEEIL 10 S THY . K7 TO—FICEYFIHBHEISIZ 1.7 Cp AEENEML TS, LI=A>T. AHFEIZEL
B5—REH ISV ADHIELMEMEEAZRRBEE~NDLAIZERATHSZENT RSN,

2. ERRAEEOPME (R

Streptomyces species are valuable for industrial purposes, such as for the synthesis of drugs. Thus, there is commercial interest in
improving the production of its secondary metabolite, chloramphenicol. In this study, we created Embden—Meyerhof (EM) and pentose
phosphate (PP) pathway disruptants in genetically engineered Streptomyces avermitilis. This study aimed to enhance the production
of secondary metabolites by examining optimum metabolic flux. We investigated the effects of primary gene deletions in this bacterial
strain by introducing a secondary biosynthetic gene cluster into S. avermitilis SUKA38. We introduced single, double, and triple gene
mutants, and the triple gene mutants proved to be lethal. The results of our study indicate that pfkA1/pfkA3 double deletion in S.
avermitillis SUKA38 is better suited for chloramphenicol production compared with its wild—type strain, SUKA38. Chloramphenicol
production was greatest for the genetically engineered strains compared with the wild—type strains. We conclude that genetically
engineered S. avermitilis has the potential for increasing the production of valuable secondary metabolites, which will have both
commercial and industrial implications.
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