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AR AEST T Bk BE HZ01 R BRIH = E RS
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A& H55 266101
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WA G E Mz — s AR TT R IR A
YRELENFENEAYZ —, GRS 2R
BYZGTT5, 2015 4EeEREE AR A 30125500,
BERAFF NN, EE R R, Wy
B Pk = B2 NIH2624 JLR 2 Hp & R ik kAt
WG R R, XU B R AT AR SR IR
FACH A RE ST, ARG TR Z MK
T, (HZRMRITERL,  HUA 364 R K L)
[T SN

+ihE HZO1 J&—Mk™ i i T i Tl 2 7
WAk, HARGF RS Ry G ae Sy, (HRHk
BRI =) — E A BT, DRI 2% LA T
WHoE, AHEEMEZH MG . W, 78
Wi E LR 2 )a, R AT DGE AR TR AR
B S 7 e A T 7 02 9 N D B
— RIS AR T B, AT DAL 27 )
S A AL R RE AT ARG ARl A A 7 Bl A1
TS AT T AR AR HZOL Mk AR A AR
FRAE, ASWEIEXT 1% B RRTE VS VT A e 254 T 1Y
TSR F B R R AT T A, A it
R AR = ) B HL L R PR A2 S P b &, ok
T ERR A 1 — 25 0 KRR, T A

L R
11 A 515

AVANCE 1l 600 MHz #8 SRk 1%
(i1 Bruker /2 1]), Agilent 7890-5975C %l Jit i (X
(Agilent Technologies), Agilent1260 % =5 4% i AH (1%
1% (Agilent Technologies), JASCO P-2000 Jie ¥ (H
AHLT), Waters XBridge OBD Cyg (150 mmx10 mm,
5 um) preparative HPLC column (Waters 23 H)),
ZORBAX Eclipse XDB-Cyg (150 mmx4.6 mm, 5 um)
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analytical HPLC column (Agilent Technologies),
HP-05 Ui 5 Jt P47 2 HE et oL (L V2 2R A B
swl). HPLC A3 e . LM (ACS [ 245 8 14k
SRRABRA R, AT (A . LR O .
AW W)Y Ay [ 24 A A
1.2 WREIEFRFM

MR IE T WL E 20 ey A BR 2> v ; PDA
FFR A A BD A ] £E PDA A | 30 °C K55
7 d AT A ISR T RS A (gIL) . WA
B 70, REME 20, WERHMIEY) 1.5, EAMK 20, 4R
N7, KHPO,0.5, MgS0O, 0.5, I 5, WkERES 5,
pH 6.5, % 35 mL/= (250 mL)iJEF7432%% , 1x10°
Pa ‘K 30 min,
1.3 IBARMIT BB T HFE R 50T

W A A R, R B = AR
RWEREFRI (3 ), #EFh i 5x107 AM/mL 5,
£ 28 °C. 220 r/min 551 T #E KPR %1557 60 h. 1§
Ak R R 22, TCRK RS, 3AFATHE 23]
PRI 1.5 g FATIR G IR A FE R AW J5 1 Plant
RNA Purification Reagent a7 £ (Invitrogen)#2 Bt
RNA, & Illumina Truseq™ RNA sample prep Kit
SO, ) llumina Hiseq 6K & R4 T
2x150 bp il /7 .
14 REABYRRR G5 E

RIS 7 REHIE, WESERTE, 729
MR CERAI 3 K, MY e e SR A A=
B, 8 A RATJE AT, DA - 2R 2R (A
FHLEE 351k 10%., 30%. 50%. 70%. 90%#il 100%
(1) LR L Tg) R T A AR TR BER NG, 314 6 44
1 (Fr.,A-F),

Fr.D H 7> ad ROAHREIRFEZ 53] 3 445
(Fr.D-1-Fr.D-3), Fr.D-2 #1424 & Wit o3 25
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HPLC (MeOH : H,0=70 : 30)/f52{k-&4 1.2 1 3,
Fr.C 47y &3 SARKE AL )2 A5 2] 2 D25
(Fr.C-1-Fr.C-2), Fr.C-1 4/ &Kl & WM 5
(MeOH : H,0=60 : 40)1532{t. 54 8 f19, Fr.C-2 41
Iy 2 2F 0 A TR A3 B (MeOH : H,0=65 : 35)153 2|1k
) 10, Fr.B 415345 OB Z 175 21 5 -4
4y (Fr.B-1 - Fr.B-5), Fr.B-2 1 /3 2244l 45 Wi A 40 5
(MeOH : H;0=30 : 70)132Ift:54 4 F1 5, FrB-3 42F
HIE AR/ B (MeOH : H,0=25 : 65)155I1ik-54) 6,
Fr.B-1 222 4 BAH 7 5 (MeOH : H,0=10 : 90)7%
a7,

HPLC 7345k JishtH A: 5% MeCN/HO
(0.05% FA); I sh14H B: MeCN (0.05% FA); 0-5 min
100%-80% A, 5-35 min 80%-40% A, 35-50 min
40% A, 50-55 min 40%-0% A, 55-60 min
0%-100% A, 60-65 min 100% A, 1 mL/min; &
M 250 nm;  EAERE 10 pL.

2 HERMAH

21 FERIFYINSELEE
XF+ihEE HZO1 FeEy& ARty T A A4 T =k

7

2500

2000
2 1500
=]

1000

500

IR A = 984T T HPLC 2047 (K 1), 451 &
N, BRTABTTRALG P (bR i) Z Shik A —SE El
Yy, Hh B R RIEEY) 6 F1 7, HEfed AR
BRH 10 SRk AT T 40 B 40 (F 2),

&Y 1. REEMIREA, ESI-MS BoR45
TE T mz441 [M-H]", 4 F &N 442, H#R5
TN CouH0s, AHIFIE Sy 12, £ 'H-NMR %
R — AT 7T MR AR S, H oy 7.64
(2H, d, J=6.0 Hz)#1 6.99 (2H, d, J=6.0 Hz )¥{
SR LGRS A — AN BUR PR IR, T
016.53 (1H, m). 6.56 (1H, m)Fl 6.57 (1H, m)KJ
GERMASHPAE 1A =B IREE ), oy
3.80 (3H, ) WHIAREEE, 64250 (2H, m).
1.56 (2H, m)#1 1.19 (6H, ) WAgWi4E A 55,
T 4 ADAMIFIEE, AT REAELE U Y BRI 2
PRI EESEH), H-NMR 3554 T NEEZL &
IRRAE , 4545 SCER[ 1L A 8di tbxt, #fse ik &
Y1k terrelactone,

& 2. BEMIREK, ESI-MS R+
BT IE Mz 423 [M-H], Jr il 424, $nor T
N CauHauO7, AAIEEH 13, 'H-NMR 3 51k
EY 11 H-NMR SR, $2/R A RIZEAA T

0 10 20

40 50 60

t/min

1. THIE HZOL R ER = &I S E
Figurel. The chromatogram of secondary metabolites from Aspergillus terreus HZO1. *: Statins.
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2. THAE HZ01 X ER =ML FEH
Figure2. Thechemical structure of the main by-products of Aspergillus terreus HZO1.

BRI EY, ARETHEMLMEY 1 ElGLE
HAMEEMSES: 04512 (1H, t, J=6.0 Hz), 1E
EAAE R A5 : 64250 (2H, m). 1.56
(2H, m), ZiEBbEY 1 20 LR, $#2
7N AT BESEAE 5 R IR S5 b 22— R,
R4 55 Sk [12) £k 19 Lt xd L #f e ik &k
butyrolactone |,

5% 3: FEMIREAR, ESI-MS BIR 5T
Bl miz 423 [M-H], 2T 424, $RR5T
N CaHauO7, AHIFIEE N 13, *H-NMR 1 51k
A9 1 TH-NMR GEEF AL, $278 R R 28R
TNEEREY, ENZERARE E 2RI,

actamicro@im.ac.cn

Y 1 HEEHLE N ELES on 250 (2H, m), 1.56
(2H, m)F1 1.19 (6H, S)TEAAY 3 kA sh
0n2.57 (2H, m), 1.72 (2H, t, J=6.0 Hz)#l 1.23 (6H,
d, J=6.0Hz), 45545 34 1 2 1A
B, RIS L MEE T B SRR,
Je 4R 5 SCRR[ 318 g Lk, i iz Ak &k
aspernolide A,

&Y 4: AEIREER, GC-MS &R 71
B mz138 [M], ZrFaih 138, $/RsrFaX
N CaHioOz, AMEFIE N 4. 1 'H-NMR R 771 ]
MBUR AR AR5 S 0n6.20 (1H, d, J=2.4 HZ)
6.26 (1H, d, J=2.4 Hz), Eizith 2 - 5FKFM
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R E S5 64 2.16 (3H, 9). 2.02 (3H, ),
£ PC-NMR i o 5 Z X6 B A AEAE 6 2R IR B (Oc
156.9, 156.2, 139.3, 115.0, 109.2 il 101.0)lL &
HRIAIER IS5 (0c 20.4 A1 11.0). L%
YRR R, MRS S SCER[ 14150 LUXT, 8
ZALEW 4 4,5-dimethylresorcinol .

& 5. ILEOLs A, ESI-MS BIR5>F
BFIE mz167 [M-H]~, & H 168, R4+
X H CeHgOs, AN 5. NMR 15405 4
L, $R A FIZERAE A, H-NMR 5% 51k
HY 4 W FEEXGET @k — A EE R
HEMES 64202 (3H, o)k, 7 BC-NMR &
B 4 R E SRR IR 5 6c 20.5 TH 2R,
KAt Z B — A BRI SRR (5 5 oc 175.1. 4565 F
it MONHREEHED T RE R AR HT BRI AR, dE i 53
BR[AS)EE LLXT, e bG48 orsellinic acid.

L&Y 6: ALK, ESI-MS BR5T
BFIE mz193 [M-H]™, &8 194, $#R5+
3N CioH1oOu, AHTFIE N 6. 7 'H-NMR 5 H K
b 5eA 4 ML, BRI BRI A5 5
0n6.31(H, d, J=2.4Hz), 6.27 (H, d, J=2.4Hz),
du4.70 (IH, m>AEAAGF S, IMGAAFTE 11K
RS (5S 04295 (1H, dd, J=16.2, 3.0 Hz). 2.86
(1H, dd, J=16.2, 3.0 HZ)fl 1 HIEAF S 64 1.46
(3H, d, J=6.0 Hz), 454G & 5 AR HED
A e e M R, A A PR SCHR[16],
SEALE Y 6 2 6-hydroxymellein, &%) 6 i
H[0]p®=—65.1 (C 2.3%, MeOH), 5 3Ciik[a]o?=
—49.3+1 (c 1.15%, MeOH) X} L & 8 {7y R,

&Y 7. TTEMIREA, ESI-MS IR 5F
B FIE mz153 [M-H]~, o F & H 154, $#R40TF
N CeHioOs, AEFAIE N 4, 'H-NMR FE7EKY
AbRTLAMER B 3 MEESES on 6.81(1H, dg,

J=15.8, 6.9 Hz). 6.43 (1H, br d, J=15.8 Hz)fll
5.95(1H, s), HtafEdr: Hrb 1 AU R
R, AN LA =B, FAr A S A ik
HELEZEM L, "H-NMR JERAH T 2 MERMK
HILES 044.71 (1H, d, J=2.4Hz). 4.07 (1H, d,
J=2.4 H2)Fl LA-H 3A(5 5 64 1.90 (3H,d,J=6 Hz).
456 UL R, RRESCRR[A7) R 3, %S Yo 1
+ & PR EAAER terrein,

&Y 8: BELE kK, ESI-MS B/R53T1
BT mz283 [M-H]™, 2Tk 284, 54T
N CigH10s, AHFE R 11, BC-NMR 3 1%
b AEAE 2 DIERFEDR 5 5 (6c 188.7 1 184.1)F
12 MRS S (6¢ 166.3,165.2,163.7, 148.3,138.9,
134.0, 125.4, 120.6, 116.0, 114.6, 108.4 il 105.7),
TIZA G Y RA BB RE5H, 7 'H-NMR
TR IZAL AT IERR] 2 NMER A S on 13.24
(1H, s). 11.24 (1H, 9FI 4 MEIEACH IR E S
5 0n47.45(1H,d, =24 Hz) . 7.23 (1H, d, =24 Hz),
7.15(1H, d, J=2.4 Hz). 6.87 (1H, d, J= 2.4 Hz),
R LA R R ALG S 0n 391 (3H, 9)
FETERIR R HIBLEUE % 0w 240 (BH, 5), R
ZACE W) R 22 R FE IR R b S, E
it 5 SCHR[A8] FeXS, Wi E AL BN questin,

G 9: TLELimAR, ESI-MS BIRATE
G %4> 85 7 miz401, 403, 405[M-H]", H
EAEEL R 9:6:1, RS FHhEA 2
T, TR 403, R0 FN CeHClyOs,
AHIFIEE Ky 10, 76 'H-NMR 3% FP {3z ab 45 1 2 4
[ BUC R B M55 0n6.82 (1H, d, J=2.4 HZ),
6.68 (1H, d, J=2.4 Hz), mizmkbss 11 E 0
HELA5 S 04 3.55 (3H, ) FIELERIR F I H LA
=45 0y 2.50 (3H, 9), 7E BC-NMR i s ik74b 1)
2 MG ILRR (5 171.2 F1 167.1)F1 12 MR (e

http://journals.im.ac.cn/actamicrocn
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157.1, 154.1, 153.5, 151.8, 141.0, 138.7, 1254,
118.1, 117.6, 109.2, 108.6 Fl 105.8) K i Hh ik 2
G Y RHESS S, il 5 SCHR[191500E HoXT
WEAEY 9 A 35-dichloro-6,5-dihydroxy-3'-
methoxy-4-methyl-2,2'-oxy-di-benzoic acid.

5 10: JL@Zs kR o ESI-MS R AE
[E 2 4> F B F % miz 415, 417, 419 [M-H]~, H
EAMFEREL R 9: 6 LR THEH 21
JEF, o3 417, 3280130 CryH14Clo0s,
AHAEE N 10, €54 10 19 *H-NMR i 5164 9
L, BB e iR S, 'H-NMR
5 9 (X B FHIE 04 3.74 (3H, b £ 1 1 M
AR SRS ot 5 SCER[19) 500 LLxT, e
ZAkE% M neogeodin hydrate.,

22 Pk

Terrelactone: Light yellow oil solid, ESI-MS
m/z441.1 [M-H]", '"H-NMR (600 MHz, CD;COCD):
513.80 (3H, s, MeO-5); 3.45(2H, s, H-6), 7.64
(2H, d, J=6.0Hz, H-2'and H-6'), 6.99 (2H, d,
J=6.0 Hz, H-3 and H-5), 6.53 (1H, m, H-2"),
6.56 (1H, m, H-5"), 6.57 (1H, m, H-6"), 2.50 (2H,
m, H-7"), 1.56 (2H, m, H-8"), 1.19 (6H, s, H-10"
and H-11"),,

Butyrolactone | : Yellow oil solid, ESI-MS nm/z
423.1 [M-H]~, *H-NMR (600 MHz, CDCls): 64 3.79
(3H, s, MeO-5), 3.53(2H, m, H-6), 7.62 (2H,
d, J=6.0 Hz, H-2' and H-6"), 6.93 (2H, d, J=6.0 Hz,
H-3' and H-5), 6.53 (1H, m, H-2"), 6.60 (1H, m,
H-5"), 6.56 (1H, m, H-6"), 3.16 (2H, d, J=6.0 Hz,
H-7"), 5.12(1H, t, J=6.0Hz, H-8"), 1.68 (3H,
s, H-10"), 1.72(3H, s, H-11"),

Aspernolide A : Colorless oil solid, ESI-MS nvz

actamicro@im.ac.cn

423.1[M-H]", *H-NMR (600 MHz, CD3;COCD,):
ou 3.80 (3H, s, MeO-5); 3.46 (2H, d, J=6.0 Hz,
H-6), 7.62 (2H, d, J=12.0 Hz, H-2' and H-6'),

6.99 (2H, d, J=6.0Hz, H-3' and H-5), 6.46 (1H,
d, J=6.0Hz, H-2"), 654 (1H, t, J=12.0Hz, H-5"),
6.56 (1H, t, J=12.0 Hz, H-6"), 257 (2H, d, J=
6.0Hz, H-7), 1.72(2H, t, J=6.0 Hz, H-8"), 1.23
(6H, d, J=6.0Hz, H-10" and H-11"),

4, 5-dimethylresorcinol : Colorless oil solid.
GC-MS mz 138.1 [M]". 'H-NMR (600 MHz,
CD3;COCD3): dy 6.20 (1H, d, J=2.4 Hz, H-3),
6.26 (1H, d, J=2.4Hz, H-5), 216 (3H, s, H-7),
2.02 (3H, s, H-8), *C-NMR (600 MHz, CD;OD):
dc 115.0 (C, C-1), 156.9 (C, C-2), 101.0 (CH,
C-3), 156.2 (C, C-4), 109.2 (CH, C-5), 139.3(C,
C-6), 11.0 (CHs, C-7), 20.4 (CH;, C-8).

Orsellinic acid: Colorless crystal power .
ESI-MS m/z 167.0 [M-H]", 'H-NMR (600 MHz,
CD;OD): dy 6.14 (1H, s, H-3), 6.19 (1H, s, H-5),
248 (3H, s, H-8). ®C-NMR (600 MHz, CD30OD):
5c108.6 (C, C-1), 163.7 (C, C-2), 101.6 (CH,
C-3), 167.0(C, C-4), 112.3 (CH, C-5), 145.3(C,
C-6), 175.1(C, C-7), 24.3(CHs;, C-8).

6-hydroxymellein: Colorless crystal power
ESI-MS m/z 193.0 [M-H]". *H-NMR (600 MHz
CD3;COCD3): 64 6.31 (H, d, J=2.4 Hz, H-3), 6.27
(H, d, J=2.4Hz, H-5), 470 (1H, m, H-8), 2.95 (1H,
dd, J=16.2, 3.0Hz, H-9a), 2.86 (1H, dd, J=16.2,
3.0Hz, H-9b), 1.46 (3H, d, J=6.0 Hz, H-10),
Optical rotation [a]p*® =—65.1 (¢ 2.3%, MeOH).

Terrein: Colorlessail solid, ESI-MS m/z 153.0
[M-H]~. *H-NMR (600 MHz, CDs0D):: d 4.07 (1H,
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d, J=2.4Hz, H-2), 471 (1H, d, J=2.4Hz, H-3),
5.95(1H, s, H-5), 6.43 (1H, brd, J=15.8 Hz,
H-6), 6.81(1H, dg, J=15.8, 6.9 Hz, H-7), 1.90
(3H, d, J=6.0Hz, H-8).

Questin: Yellow crystal power, ESI-MS m/z
283.0 [M-H]", 'H-NMR (600 MHz, DMSO): &4
13.24 (1H, s, 1-OH), 11.24 (1H, s, 6-OH), 7.45
(1H, d, J=2.4Hz, H-2), 7.23(1H, d, J=2.4 Hz,
H-4), 7.15 (1H, d, J=2.4Hz, H-5), 6.87 (1H, d,
J=2.4Hz, H-7), 391 (3H, s, 8-OCH3), 2.40 (3H,
s, 3-CHs), *C-NMR (600 MHz, CDs0OD): dc 188.7
(C, C-9), 184.1(C, C-10), 166.3 (C, C-6), 165.2
(C, C-8), 163.7(C, C-1), 148.3(C, C-3), 138.9
(C, C-5a), 134.0 (C, C-4a), 125.4 (CH, C-2),
120.6 (CH, C-4), 116.0 (C, C-1a), 114.6 (C, C-8a),
108.4 (CH, C-7), 105.7 (CH, C-5), 56.9 (CHa,
8-OCH3), 21.9 (CH3, 3-CHs).

3,5-dichloro-6,5"-dihydroxy-3'-methoxy-4-methyl-
2,2'-oxy-di-benzoic acid: Colorless crystal power.

ESI-MS mVz 401.0, 403.0, 405.0 [M-H]", *H-NMR
(600 MHz, CD3;COCDs): 64 2.50 (3H, s, 4-Me),
6.68 (1H, d, J=2.4 Hz, H-4'), 6.82(1H, d, J=24
Hz, H-6'), 3.55(3H, s, 3-OMe), *C-NMR (600
MHz, CD;COCDs): §:109.2 (C, C-1), 151.8 (C,
C-2), 117.6 (C, C-3), 141.0(C, C-4), 118.1(C,
C-5), 153.5(C, C-6), 171.2(C, 1-COOH), 18.6
(CHs, 4-Me), 125.4(C, C-1), 138.7(C, C-2),
154.1 (CH, C-3'), 105.8 (CH, C-4'), 157.1 (CH,
C-5), 108.6 (C, CH-6), 167.1 (C, 1'-COOH),
57.0 (CHs;, 3-OMe).,

Neogeodin hydrate: Colorless crystal power,
ESI-MS m/z 415.0, 417.0, 419.0[M-H]". 'H-NMR
(600 MHz, CDsCOCD3): 84 3.56 (3H, s, 1-COOMe),

247 (3H, s, 4-Me), 3.74(3H, s, 3-OMeg), 6.68
(1H, s, H-4'), 6.82(1H, s, H-6).
2.3 FESRARKMZE R

PRECT RS 60 h B ZZERE IR RNA,
OD 2601280 M 1.921, OD2sor230 4 2.042, E i h 61 pg
(50 pL), Bt R4AF(&l 3). H 1HuminaHiseq il -
BT 2x150 bp /7, Mapped rate fy 82.320%, H
1351 9295 i A K B A1 T 351 bp F| 21114 bp
ZIE), FHK )y 1958.83 bp, Nso iy 2146 bp.
24 WEABT=YE R 1% FoK P4

EE R ER, L NIH2624 LK
47 301 PKS il 14~ PKS-NRPS 244 1132
T ihd HZO1 myse sl thai R s G 15 1
PKS ZLK 1Y FPKM KT 1, FPKM {E KT 5
A 54N 1) stk f s 2 5 i T
A AISER 2 4 PKS JE[K ATEG_09961 (lovB)Fil
ATEG_09968(lovF), 437k 894.49 i1 361.14, &
Fim T HAL PKS, XUt YIfkE PKS 20
AR 2 B0 g AT T & R E, A ER T
T #hE HZO1 W ig ffi TRt R, (H2
AT5r PKS A TIRERIRAS , et R,

bp M 1

<28S rRNA

1000 < 18S rRNA

3. & RNA # 58 ZR A5 HE R A BB Ik 46 M 45
Figure 3. Agarose gel electrophoresis results of the
total RNA sample. M: DNA Marker; 1: RNA sample.
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* 1. EERE! PKS#1 NRPS ERE A5 Rk F
Tablel. Thetranscriptional level of the PK'S and NRPS genes
GenelD Type Domain composition FPKM*
ATEG_09961 HR-PKS KS-AT-DH-MT-(ER)-KR-ACP 894.49
ATEG_09968 HR-PKS KS-AT-DH-MT-ER-KR-ACP 361.14
ATEG_08451 NR-PKS SAT-KS-AT-PT-ACP 24.96
ATEG_04718 HR-PKS KS-AT-DH-KR-ER-KR-ACP 17.79
ATEG_00145 NR-PKS SAT-KS-AT-PT-ACP-ACP-TE 8.62
ATEG_01052 NRPS-like A-T-R 472.92
ATEG_09142 NRPS A-T-R 41.10
ATEG_02403 NRPS-like A-T-R-KR 26.76
ATEG_02815 NRPS-like A-T-TE 26.41
ATEG_09064 NRPS A-T-C-T-C 6.60
ATEG_00228 NRPS C-A-A-T-C-T 5.05
ATEG_00325 PKS-NRPS KS-AT-(DH)-(MT)-(KR)-ACP-C-A-T-R/C 6.87

*FPKM: Fragments per kilobase of exon model per million mapped reads.
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Synthesis of secondary metabolites by lovastatin-producing
strain Aspergillusterreus HZ01

Suhui Wei?, Xuenian Huang?, Wei Zhang®, Yao Lu*, Lihui Han"", Xuefeng L (¥

! College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, Shandong Province, China
2 Key Laboratory of Biofuels, Shandong Provincial Key Laboratory of Synthetic Biology, Qingdao Institute of Bioenergy and
Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101, Shandong Province, China

Abstract: [Objective] The biosynthesis ability of secondary metabolites in the lovastatin-producing strain
Aspergillus terreus HZ01 was analyzed, for strain improvement and genome mining of secondary metabolites
through genetic engineering. [Methods] The transcriptome of Aspergillus terreus HZ01 under the condition of
lovastatin fermentation was analyzed. Meanwhile, the main by-products were separated and identified by
chromatographic separation and spectroscopy. [Results] The biosynthesis of lovastatin was very active, and most of
other PKS and NRPS genes are silent besides of 4 PKS, 6 NRPS and 1 PKS-NRPS. In addition, 10 major
by-products were isolated and identified from the cultures. [Conclusion] Aspergillus terreus HZ01 is an excellent
lovastatin producing strain, which will also be a valuable chassis cell for the microbial cell factory construction and
biosynthesis pathway identification.
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