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MmPOAYKIHUA CUMBACTATUHA MECTHBIMU ITAMMAMM
ASPERGILLUS TERREUS B YCJIOBUAX I''TYBUHHOMN ®EPMEHTAIIAU

AHHOTAMSA

[Tpu uccnenoBaHuK CTaTMHOOPA3yIOICH aKTMBHOCTH B MECTHBIX mrtammax Aspergillus terreus
BIEPBBIE OOHAPY)KEHO, YTO HapsAy ¢ MPOAYKIMEH jJoBactatuHa, 2 mTamma A. terreus-4 u A.terreus-20
CHOCOOHBI CHHTE3UPOBAaTh CUMBACTaTHH.

PesynbpTarthl M0 W3y4eHHIO BIHMSIHWS KOMIIOHEHTHOTO COCTaBa MUTATENBHBIX CpEll Ha CHHTE3
CHUMBAcCTaTHHA TOKAa3aJId, YTO OTHOCHTEIBHO BBICOKHH YPOBEHb MNPOIYKIMH CHMBAcTaThHa B 000HMX
mTaMMax HaOIlfoJlaeTcss Ha JlakTocoaepskamieit cpeme Ne3 u cocrtaBmser B mrtamme A.terreus -4 0,490
MT/II cpenpl, a B mramme A.terreus -20 1,290 mr/n cpensl.

KuaroueBble ciioBa: cuMBactaTus, mrtamm Aspergillus terreus, rinyounnas hepmenTanust

CumBactatun (Z0COr), MOJIyCUHTETUYECKOE IPOM3BOAHOE JOBAacCTaTHMHA, oOOJajarouiee
Ooiiee CUJIBHBIM THUIIOXOJEecTepUHEMHUYECKUM 3¢ dexToM. ExXerogHslii A0X0A OT Mpoaax
cHMMBacTaThHa, cocrtaBuBinuii moutu 12 mupa. USD$ B 2005 romy (1), uMeeT TEHACHIHIO K
BO3pacTaHu0. MoOJEKyJIIpHOE PA3IMUUE MEXAY JIOBACTATUHOM M CHMBACTATHHOM COCTOUT B
C-8 yrneposae O0KOBOII 1eTH, T JIOBACTATHH UMEET KOJIBIIO METUIOyTHpaTa, a CHMBACTATHH -
nuMeTuiOytupara. B Hacrosiee BpeMsi CUMBACTAaTHH IMOJIYYAOT MOJTYCHHTETHYECKHA MPSIMBIM
AIKWIMPOBAaHUEM JIOBACTaTHHA. JTO MHOTIOCTAJAMMHBIN TPYIOEMKUN XMMHUYECKHUH IMpoLecc,
IIPOTEKAIOIUN B OUEHb KECTKUX YCIOBMSIX, KOHEUHBIN MPOAYKT PEaKLUUU TPYAHO OYMILATH, K
TOMY k€ OOJIBIIIOTO BHUMaHUS B 3TOM Ipoliecce TpeOyeT oXpaHa TpyAa U OKpYKarolleil cpelibl,
4YTO, B KOHEYHOM CYET€, BEJET K MHOIOKPAaTHOMY YBEJIMYEHHMIO CTOMMOCTH IIpernapara Iio
CPaBHEHHUIO C JIOBACTATUHOM (2).

s pa3paboTku 3¢ (HEeKTUBHOIO OMOKATATUTUYECKOT'O METO/1a IPOBOAATCS MHTEHCUBHBIE
MCCJIEIOBAHMSI, MPECIIEIYIOIINE BO3MOXKHOCTh MPSAMOT0 CUHTE3a CUMBAcTaTHHa (epMeHTaluei
mramma-npoayienta. C pa3BUTHEM MCCIIEOBaHUN OMOCHHTE3a W I€HETHUKU JIOBACTaTHHA BCe
0oJbIIe BHUMAHUS CTAJO0 YAENIATHCS BO3MOXKHOCTH OMOTEXHOJIOIMYECKOIO METO/a MOJIYyUYEHHS
CHUMBAacTaTHHA C UCIOJb30BaHuEeM aruiTpancdepas LovD u LovF , kaTanuzupyrommx peakuuu
nepeHoca MeTWIOYTHPUIBHOW TPYIIbl HAa MOHAKOJIMH J W JIOBaCTaTWH, COOTBETCTBEHHO.
CornacHo CynIeCTBYIOIIMM IPEACTABIEHUSAM, OJHUM M3 TaKUX IOJIXOJO0B B €ro NPOU3BOJACTBY
MOTJIO OBl OBITh KOHCTpyHpOBaHHMEe mTamMmMa A. 1erreus, cmocoOHOTO CHHTE3UPOBATH
CHUMBAcCTaTHH B Mpoliecce MpsMOi (pepMEHTAIIMN BMECTO JIoBacTaTuHa (3).

Taxum 06pazom, 0 HAIMYUU CUMBAcTaTHHA B COCTaBE CTATMHOB B MPUPOJHBIX LMITAMMAX IO
HACTOSILEr0 BpeMEHH He coolmanock. B nmaHHOI paboTe BhepBble NMpenCTaBlIEHbl JaHHBIE,
YKa3bIBAIOIME Ha BO3MOXXHOCTh MPSMOIO CHHTE3a CHMBAacTaTHHA B MPUPOAHBIX IITaMMax
Aspergillus terreus, u moka3aHa BO3MOXHOCTH IOBBIIICHUSI YPOBHS €r0 CHHTE3a MOAO0POM
ONTUMAJIBHBIX MUTATEIbHBIX CPE.

MarepuaJjbl 1 METOIbI

DKCTpakThl CTAaTUHOB MHUKPOMHIICTOB TMOJIYYadd W3 MHULEIHS, TOIYy4EHHOTO TMOCIe
GuapTpay KyJIbTypaJIbHOM XKuakocTu. Munenmuii npomeiBa 0,05 M HC1 (300 mu) mpu
KOMHATHOW TeMmmeparype B TedeHHe | daca, OT(QUIBTPOBBIBAIM U IKCTPArUPOBAIH
aneToHUTpwiIoM B cooTHomenun (1:2). O06a »skcrpakra mnoxacymuBanu (NapSOy) u
KOHI[EHTPHUPOBAJIU 10 KOHEYHOTO 00beMa 2 MII.
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HccnenoBanne BIUSHUS KOMIIOHEHTHOTO COCTaBa MHTATEIBHBIX Cpel Ha OWOCHHTE3
CHMBacTaTHHA MECTHRIMHU IrTammamu Aspergillus terreus mposoaunu Ha cpenax:

Cpena Nel (r/m): makro3a — 70; IpoxKeBOM IKCTpaKT — §; obOezkupeHHas coeBas myka — 0,5;
noaudtuienraukois 2000 — 0,5; KCI - 1; KoHPO4 — 1; pH — 6,5. (4)

Cpena Ne2 (r/n) : makro3a — 20; apoxokeBoit skcrpakt — 4; KH,PO, — 1,51; NaCl —
0,4;ZnS0O4*7H,0 — 1; Fe(NO3)*9H,0 — 2. buotun — 0,04 mMr. MukposieMeHTsI — 1 M (pacTBop
MHUKpPO3JIeMeHTOB, Mmr/in): Nap,B,O0;*10H,O0 — 100; MnCl, — 50; Na;MoO;*2H,0 - 50;
CuS0O4*5H,0 - 250; pH - 6,0. (5)

Cpema Ne3 (r/n): maktoza — 114,2; coeBas myka — 5,41;KH,PO, — 0,8; NaCl -0,4;
ZnS0O4*5H,0 — 0,2; Fe(NO3)*9H,O0 — 24; MgSO,*7H,O — 0.52. buotur — 0,04 wmr.
MukpoasieMeHTbl — 1 M1 (pacTBOp MUKpodsieMeHToB, mr/i): Na;B407*10H,0 — 100; MnCl; —
50; Na;Mo00,4*2H,0 - 50; CuSO4*5H,0 — 250; pH — 6,0. (6)

JlnHAMHUKY HAKOIUICHUS CHMBAacTaTHHAa B OTOOpPAHHBIX IIITaMMax WCCIICOBAIN
eXecyToyHo ¢ 4-x mo 24-e cyTku pocta KynbTyp. s 3TOro Mulenuil OTAENsad OT
KYJIBTYPATBbHOW JKUAKOCTH LEHTpU(DYrHpoBaHHEM IMpU 6 ThIC.00/MHH B TedeHWe 20 MHUHYT,
MPOBOJIMJIN KCTPAKIMIO CTATHHOB AallETOHUTPUJIOM B OHMOMAacce W OINPEACISUIA COJACpKaHUE
cuMmBacTatruHa MeTtogoM BOXX-ananmsa.

KonnuectBeHHblil cocTaB cuMmBactatrHa onpeaensiiin MerogoM BOXKX B cucreme 0,1%
docdopnas kucnora: aineronutpuia (30:70) Ha xomonke Zorbax Eclipse XDB C-18 (3,0x100 mm)
Ipu JUIMHE BOJHBI 238 HM €O CKOpPOCTBhIO MMOTOKa 1,5 mu/mMuH. B kauecTBe craHmapToB
ucnonp3oBan (papmaneruueckuid mpenapar «JloBacratun» (I'emeon Puxrtep, Ilompma) u
«CumBactatun» (Muaus). KauecTBeHHBIH cocTaB cTaTMHOB ompenensian Mmerogom TCX Ha
xpomororpapuueckux riactuakax HPTLC dupmer Merk. TlposiButens: cepHas Kuciora B
metanoste (200r/i).

Pe3yabTaThl 1 MX 00Cy:KIeHUE

ITpu mccnemoBaHNK CTaTHHOOpA3yrOIed aKTUBHOCTH B MeCTHBIX mrammax Aspergillus
terreus oOHapy)XeHO, YTO Hapsy C MPOAyKIMeW JoBactatuHa, Aspergillus terreus-4 wu
Aspergillus terreus-20 crmocoOHBI CHHTE3MPOBATh BEIIECTBO, COOTBETCTBYIOIIEE MO BPEMEHH
yIep KUBaHMs CTaHJApPTHOMY Ipernapary cumBacTatuHa (puc.l).

DADT &, Sig=238 # Ret=off (20-08-1 351610026 D) ADT A S AR eSS SO0

11508
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11.667 - Smvastatin

H I 10 1 18 4 i 0 1 14

(a) (0)
Pucynok 1 - Xpomarorpadpudeckoe paseieHrue 3KCTPaKTOB U3 OHoMacchl IrraMMoB A.terreus -4 (a), u
Aterreus -20 (0).

48



Tot ¢akrt, 4TO MeCTHbIE MITAMMbl aCIEepPrujil CIIOCOOHBI CUHTE3UPOBATH CUMBACTATHH,
SIBIISIETCS  BaXHBIM, IIOCKOJBbKY IIPEANOJNAracT Hajdu4yue B KIETKaX JSTUX LITaMMOB
IpeaiiecTBeHHUKa OOKOBOM ILiemu cuMBacTtatuHa -  aumetunoyrtupara ([AMB). CormacHo
CYIIECTBYIOIIUM TIpE/ICTaBIeHUsM, B A.terreus sto coennHeHne oObIYHO HE CUHTE3UpYeTCs (2).
OO6napyxeHue cuMBacTaTHHa B SKcTpakTax A.terreus taxxe moxarBepkiaeHo anamuzom TCX.
Tak, Ha pHUCYHKE 2 TPEACTAaBICHbI OCHOBHBIE KOMIIOHEHTBI 3KCTPAKTOB OHOMAacchl |
KyJbTypasibHOW kuakocth Imramma A.terreus-20, koroppie  mo Rf 3Havenuto, uBery,
HOJBM)KHOCTH, COOTBETCTBYET CTaHAAPTHBIM 00paslaM pazanyuHbIX (GopM cTaTHHOB. Kak BUAHO
U3 JJAHHBIX, B IKCTPAKTaX MPUCYTCTBYET CUMBACTAaTHH, JIOBACTATUH, B JAKTOHHON M KUCIIOTHOM
dopme, MmoHakovH J U 2-MeTrnOytupar. OQHaKO, B OTIMYUE OT OMOMACCHI, B KYJIbTYpaJIbHON
KUJKOCTU OTCYTCTBYET MOHAKOJMH J U KHCIIOTHAsA (hopma JoBacTaTUHA.

1 2 345 6
-2-metua oyrupar (Rf=0.8)

- CHMBAaCTaTHUH

- aoBacratuH (lactone)

- JoBacrarun(acid)

- moHakomH-J (Rf=0.25)

1-cumBacraTuH; 2,3-10BacTaTuH (JaKTOH); 4-10BactaTuH (kucia.gpopma); 5-
IKCTPaKT Omomaccnl A.terreus-20 ; 6- sxeTpakT K.K. A.terreus-20.
Pucynok 2 - Ananus skcrapkToB MetosioM TCX n3 mrammoB A.terreus -4 u A.terreus -20.

Hcropust momydeHus JIOBaCTaTHHA IMOKA3bIBAET, YTO TJIABHBIM PETYISITOPHBIM (DakTOpOM
ONTUMATFHOTO OMOCHHTE3a SIBISETCS TINATENbHBIM MOAOOp MUTATENBHBIX Cpel U YCIOBUM
depmenrtanuu (5-8). CormacHO 3TOMY, JJISl U3YYCHHS CIIOCOOHOCTH KYJBTYp IMPOTYIIHPOBATH
CUMBACTaTHH OBUIM HCIIOJIb30BaHBI MUTATENbHBIE CPEIbl C PA3TUYHBIM KOMITO3UIIMOHHBIM
COCTaBOM, OTJIMYAIOLIUECS MO COJEPKaHUI0 OCHOBHBIX MCTOYHHUKY YIJIEPOJHOTO M a30THOTO
UTaHUS.

BriOpanbsl Tpu mHUTaTENBbHBIE CPEJbI, COAECpKAIIUE PA3TUYHOE COOTHOIIECHUE JAKTO3BI,
JPOXOIKEBOTO JKCTPAKTa M COEBOW MYKH W HCIOJB30BABIIUECS paHEe PSIOM aBTOPOB MpHU
U3y4eHUH MPOAYKIIMHU JloBacTaTuHa (epmenTanueii A.terreus ATCC 20524 (4).

B tabnume 1 mpepcraBieHbl JaHHBIE I10 TMPOMYKIIMA CHMBACTaTHHA B TMHAMHKE POCTa
mraMMoB A.terreus -4 u A.terreus -20 Ha Tpex JTaKTO30COJEPKAIIUX CPEAaX, OTIMYAIOIIHXCS
COJIepKaHWEM HCTOYHUKOB yTIIepo/ia U a30Ta.

Tabmuna 1 — [Ipoxykiysi cuMBacTaTHHa B JUHAMHUKE POCTa ITAMMOB
[IItaMMBI Cpenpbl, Ne ScuMBacTaTUH MI/J Cpelibl

0,015
0,110
0,490
0,030
0,092
1,290

Asp.terreus-4

Asp.terreus-20

WINFRPIWIN|F-
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W3 pe3ynbTaToB MOMYyYEHHBIX JAHHBIX CIEIyeT, uTo mrammbl A.terreus- 4 u A. terreus-20
Hapsly C JIOBAaCTaTMHOM O0O0JIaal0T CIOCOOHOCTHIO CHHTE3UPOBATH CHMBACTAaTHUH, YPOBEHb
IOPOAYKIIMH KOTOPOTO CYHIECTBEHHO 3aBHCUT OT YCJOBHUH KyJIbTUBUPOBaHHUA. OTHOCHUTEIHHO
BBICOKHI CHHTE3 CUMBAcCTaTHHA HalOJtoaeTcss B 00oux mrammax Ha cpene Ne3 u cocrapisieT B
mramme A.terreus -4 - 0,490 mr/a cpenst Ha 10-e cyTku pocra, a B mramme A.terreus -20 -
1,290 Mr/n cpensl Ha 22-€ CYyTKH poCTa.

Kak yxe ynoMuHanoce BblIllIE, TOJIYYEHUE CUMBACTaTUHA OCYIIECTBISETCS B HACTOSILIEE
Bpemsi OuoTpaHchopMalivell 3K30reHHOTO JIOBacTaTMHA B KyJbTypax, cuHTesupyromux /IMb
(3). IMonyueHHbIe TaHHBIC MMOKA3bIBAIOT CYIIECTBOBAHME B MECTHBIX IiTammax A. terreus- 4 u
A.terreus-20 GMOXMMHYECKUX MEXaHM3MOB OMOTpaHCHOpPMAIINH, TTO3BOJISIONTUX MTPOYIIUPOBATH
CUMBACTaTHH B KYJbTYpe KaK KOHEYHBIH MPOAYKT (epmeHnrtanuu. XOTS MyTH OMOCHHTE3a
CUMBACTaTMHa B JTUX IITaMMax T[OKa HE W3yYeHbl, OYEBHUIHO, YTO OHU CIOCOOHBI
cuHTe3upoBath JIMb Kak npemecTBeHHUK OOKOBOM e CUMBACTaTHHA.

COBOKYIMHOCTh TOJIYYEHHBIX JIaHHBIX MO3BOJISIET 3aKIIOYHTh, YTO MECTHBIE IITAMMBbI
A.terreus-4 u A.terreus-20 MOTYT CITy)KUTh QIBTEPHATHBOW ONMIMCAHHOMY B JIUTEPAType MPOIIECCY
ouotpanchopmaruu (2).
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TEPEHJIETIITEH ®EPMEHTAIIUS KAFJTAUJIAPBIHIA KEPTLIIKTI
ASPERGILLUS TERREUS HITAMM/IAPBIHAH CUMBACTATHUH OHIMIH AJY

CrarunTy3eTiH OelCeHAUTKTI 3epTrey OapbichiHAa, KeprijmikTi Aspergillus terreus
mTaMMIapbIlHAH aJIFaIl peT JOBAaCTaTHH O6HIMIMEH KaTap, A. terreus-4 xoHe A.terreus-20 eki mraMMaapsl
CHMBACTaTHH/Ii CHHTE3/ICH aJaThIHIBIFbI AHBIKTAJIIBI.

KopexkTik opranapiplH >KHHAKTHIK KYPaMBIHBIH CHMBACTAaTHH CHHTE3IHE dcep eTyiH 3epTTey
HOTIDKEJIepl OOMBIHINA, €Ki IITaMMJa CHMBACTaTHH OHIMIHIH CaJbICTBIPMAJIBI JKOFAphl JCHTekme Oap
eKeHIiTi Oalikamaner sxoHe No3 KypaMbIHJA JIaKTO3ackl Oap oprama A.terreus-4 0,490 mr/m, an A.terreus -
20 mrammbiaga 1,290 mr/n kepceTiyii.

NASMETOVA S.M., RUZIEVA D.M., RASULOVA G.A., KARIMOVA F.A,,
SATTAROVAR.S., GULYAMOVAT.G.

Institute of Microbiology, Tashkent

DETERMINATION OF SIMVASTATIN BY INDIGENOUS STRAINS OF
ASPERGILLUS TERREUS BY SUBMERGED FERMENTATION

Summary

Statins are a group of extremely successful drugs that lower cholesterol levels in blood;
decreasing the risk of heath attack or stroke (1, 2). In recent years, statins have also been reported to have
pleutropic biological activities and numerous potential therapeutic uses. Lovastatin and compactin are
natural statins, while pravastatin is derived from the latter by biotransformation (2, 3).

Simvastatin, the second leading statin in the market, is a lovastatin semisynthetic derivative, and
is the second-best-selling drug in theUSA,with annual sales in 2005 tipping USD$ 12 billion (4). The
difference in molecular structure between these two polyketides resides in the C-8 carbon position of the
side chain, where lovastatin carries a 2-methylbutyrate moiety, while simvastatin - a 2,2-dimethylbutyrate
(DMB) moiety. By now commercially simvastatin is prepared by direct alkylation of lovastatin. The
multistep chemical process is laborious, conditions of reaction are very rigid, and purification of the final
product is difficult, these contributing to simvastatin being more expensive than lovastatin (2,5).

Because DMB is not normally produced by Aspergillus terreus this fungus considered not to be
able to synthesize simvastatin (2). In previous studies we established good lovastatin yields by indigenous
strains A.terreus - 4 and - 20, both in SmF and SSF (6). In this study new data presented indicating that
simvastatin could be produced by wild strains of - 4 and A.terreus - 20 as a final product of fermentation.

Key words: Simvastatin, strains of aspergillus terreus, submerged fermentation

Materials and Methods

Microorganisms and inoculum preparation .

A. terreus - 4 and A. terreus - 20 were isolated from soils of Navoi region, Uzbekistan.
Isolates were grown on Chapek-Dox agar slants at 28C for until complete sporulation.
Conidiospores were harvested from slants with 5 ml of sterile solution of 0,85% NaCl, 0,2%
Tween80 and transferred into a 250 ml Erlenmeyer flask , containing 50 ml of medium g/L: 10 g
glucose, 10g oatmeal,10g corn steep liquor, 0,2 g polypropylen-glycole , and 10 ml of trace
elements — 100 mg of Na ,B407 x 10H,0, 50 mg of MnCL,, 50 mg of Na;MoO4x5H,0, 250 mg
of CuSO4 x 5H,0- per liter of solution (7) . The flask with medium was inoculated by 3x107
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conidiospores , held on rotary shaker at 160 rpm for 2 days at 28-30C and then was used as
inoculum .

Submerged fermentation .10 ml of conidiospores of each culture was inoculated in 500 ml
Erlenmeyer flasks, containing 100 ml of following lactose-based media (g/l):
LB1. lactose — 70, yeast extract — 8, defatted soybean meal — 0,5, polyethyleneglycole 2000 —
0,5, KCl -1, K;HPO4— 1, pH 6,5. [8]
LB2. lactose — 20; yeast extract — 4; KH,PO, — 1,51; NaCl — 0,4; ZnSO,*7H,O0 - 1,
Fe(NO3)*9H,0 — 2; biotin — 0,04 wmr, trace elements — 1 ml, pH 6,0 [9]
LB3.lactose — 114,2; soybean meal — 5,41; KH,PO, — 0,8; NaCl — 0,4; ZnSO,*5H20 - 0,2;
Fe(NO3)*9H,0 — 24; MgSO4*7H20 - 0,52; biotin — 0,04, trace elements — 1 ml , pH 6,0 [10]

Fermentation carried out at 28°C in flasks held on rotary platform shaker, 160 rpm. Time
course of simvastatin fermentation was studied within 24 days.

Statins extraction. Extracts of total statins were obtained from biomass after centrifugation
of whole cultural suspension at 6000 rpm for 20 min. 1g of mycelium was washed by 0,05M
HCL and extracted with 20 ml of acetonitrile in rotary shaker for 60 min at 160 rpm. Extracts
were dried with Na,SO,4 concentrated up to 2ml by vacuum evaporation and used for simvastatin
and lovastatin estimation (11).

HPLC analysis of statins. HPLC analysis was carried out in a reverse phased Zorbax
Eclipse XDB-C18. (4,6*150 mm, 5 um) column and a mixture of acetonitrile and 0.1 per cent
phosphoric acid (60:40 v/v) as eluent. The sample injection volume was 20 pl. The eluent flow
rate was 1.5 ml min-1 and the detection wavelength 238 nm. The identity of the compounds was
confirmed with the commercial samples of lovastatin and simvastatin as standards[12].

Thin-layer chromatography. TLC was carried out on HPTLC plates (Merck) using
dichloromethane/acetic acid (85:15, v/v) as developing solvent (12).

Results of study and discussion

In previous studies it was established that two aborigenic strains A. terreus - 4 and A.
terreus - 20 produce sufficiently high amounts of lovastatin both SmF and SSF (6).

In this work statins composition in extracts from A.terreus - 20 cultural broth and biomass
were carried out by using TLC. As it is shown in Figure 1, TLC profile of extracts of biomass
revealed the presence of metabolite corresponding by Rf to simvastatin along with lovastatin
lactone and lovastatin hydroxyl acid, monacolin J u 2-methylbutyrate. Simvastatin was observed
in extracts of cultural broth also, while no monacolin J and hydroxy-form of lovastatin were
detected.

1 2 3 4 5 6

- 2-methylbutirate (Rf=0.8)

- simvastatin

- lovastatin (lactone)

- lovastatin(acid)

- monacolin - J (Rf=0.25)

1-simvastatin; 2,3-lovastatin (lactone); 4- lovastatin (acid form);
5-extract biomass A.terreus-20; 6- extract culture liquid A.terreus-20.
Figure 1 - TLC analysis of extracts from A.terreus -4 (a), uA.terreus -20.
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To verify the presence of simvastatin in extracts of A. terreus - 4 and A. terreus - 20 the
HPLC analysis carried out in the presence of two standards — lovastatin and simvastatin. HPLC
profile showed the UV-positive metabolites with retention times of simvastatin as well as
lovastatin in the biomasses of both strains (fig.2).

DADT &, Sig=238 4 Ref=011 (24-08-13 /510026 D)

mau 2 mau

DADT &, 5ig=238 & Ref=off (06-02-13151G1 0078 1)

11.508

" Simvastatin (gtandarf)

ip=238,4 Ret=ofT (07-11-12%1

Lovastatin (standart)

aaaaa
nnnnn

22222

11.667 - Smvastatin

(a) ()

Figure 2 - HPLC profile of A.terreus -4 (a), u A.terreus -20 (6) extracts

The presence of simvastatin in extracts was quite unexpected because normally
Aspergillus terreus considered not to be able to synthesize simvastatin due by lack of DMB
synthesis in this fungus (2). It has to be noted that for the last years advances in the biochemistry
and genetics of lovastatin have allowed the development of the new biotechnological processes
for obtaining of simvastatin. One biotechnological approach to its production would be the
enzymatic synthesis of simvastatin from monacolin J (MCJ), with the acyltransferase LovD (
11). Using combinatorial biocatalytic approach it has been engineered A.terreus strain with
hybrid polyketide synthase enable to in vivo synthesize DMB as side chain of simvastatin. The
transformed strain of A.terreus can produce simvastatin instead of lovastatin by direct
fermentation (12).

Determination of simvastatin in extracts indicates on enability of A.terreus -4 and
A.terreus-20 to synthesize DMB as precursor of side chain of simvastatin’s molecule, therefore
these strains can produce simvastatin as a final product by direct fermentation.

Comparative analysis of simvastatin production by SF were studied on three media
containing different ratio of lactose, yeast extract and soybean flour used previously at
fermentation of A.terreus ATCC 20524 (7-10).

As it is shown on Tablel, yields of simvastatin was depended sufficiently on media used.
From three media used the detectable product accumulation in both strains was observed on
media 3 containing and was as high as 0.490 mg/l in A.terreus - 4, and 1.29 mg/l in A.terreus -
20. Although the level of simvastatin in not significant yet obtained results allow to assume that
productivity of these strains could be improved by screening of fermentation conditions.
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Table 1 - yields of simvastatin depended sufficiently on media used

Strain Medium, Ne Simvastatin, mg/l medium

0,015
0,110
0,490

Asp.terreus-4

0,030
0,092
1,290

Asp.terreus-20

WINFRPIWIN|F-

Obtained results suppose the existence in A.terreus - 4 and A.terreus - 20 of biochemical
mechanisms allowing formation and accumulation of simvastatin in the culture as a final
fermentation product. Although the particular pathway of simvastatin formation was not studied,
very probably this strains is able to synthesize DMB as side chain precursor.

On the basis of obtained data we conclude that indigenous strains A.terreus - 4 and
A.terreus - 20 could be an alternative of the existing biotransformation processes of simvastatin
production(2, 12).
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