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Pigment Production by Fermentation of Fusarium (Fusarium sp. JN158) and
It’s Anti—-Cancer Activity

ZHENG Lixiang'?, CAI Yujian', XU Minjuan*, LI Changwei',
WANG Qiaofeng®, WANG Yue*, MENG Xianming®, LIAO Xiangru™
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. School of Basic Medicine , Jiangxi University , Nanchang 330004 , China )

Abstract. Through the separation and structural analysis of the pigment produced by Fusarium
fermentation, the research aims to screen the anti-tumor active components. Fusarium was identified
by using morphological and molecular biology methods. The pigmen was isolated by HPLC,the
production structure was identified by UV,IR ,NMR.,and the screening of anti-tumor activity was by
MTT. The results showed that the pigment from Fusarium produced a total of six different peaks,the
molecular weight is about 380,the VI peak,which is the anthocyanins,can inhibit the A539,
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MCF-7,MKN-45 ,HepG2,SW620 five different tumor cell proliferation in a concentration-
dependent manner ,among them MCF-7 breast cancer cells were inhibited most (P<0.01),so the VI

compound with a new structure from Fusarium sp JN 158, may be a good treatment for breast

cancer.

Keywords: Fusarium ,pigment, structure , anti-tumor
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DAD #6284 1 254 nm; e 1.0 mL/min, iF
FefE 10 pL, sl A i &R0 88 0.1% TFA (R
LB NG AR B R S AR U35 0.1% TFA 7Y
RN BB VR R T IL3R 1,

1 ryERERF

Table Gradient program of mobile phase

A5t 18] /min WA A% WL s B/%

0 2.0 98.0
3.00 6.0 94.0
3.10 45.0 55.0
28.00 70.0 30.0
32.00 80.0 20.0

1.2.6 471 HFH KB R E X M 5T
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200 mg T4 KBr BIFES IR 5], HAE S i A8 4 21 41
TEALTE 4 000~400 em™ X [R]4 , R R EL 32 Ik,
IPPER 4 em™

3) B#h L4k (NMR) 4307 - O AR = 9 2 R K%
FRAE A T 5 mm ARUERY NMR &, A D&
TMS 1E R FEofE 2 R EA T 00 22
1.2.7 MTT ¥ & ixml & & & xR F) I 9% 20 e 3 74
% A 10906 25 35 A58 a5 R 5 | 1 9% il
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AT HPLC 1 Cos £, X8 3R 40 B AUR
I BB 2 ATAE A 6 N 5 LC/MS 43 iy i g
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1 GGTCCGTGTT TCAAGACGGG TCGTTGATGG CCATTACGCC AGCATCCTTG CAGATGCGCG
61 AACCTCAGTC CCCCCCAGGG TATTACACAA CGGGCTATAA CACTCCCCGA AGAGAGCCAC
121 ATTCCCGAAG TCTTTATCCC CCGGGGAAAA CTGATGCTGG CCTGGACTGG AAAAGTGCAC

181 TGGGGAGAAC CCCAGATGAT TAACCAAGCC CAAGTCTGGT CATAAACGCT TCCCTTTCAA

241 CAATTTCACG TACTTTTTAA CTCTCTTTTC AAAGTGCTTT TCATCTTTCG ATCACTCTAC

301 TTGTGCGCTA TCGGTCTCTG GCCGGTATTT AGCTTTAGAA GACATATACC TCCCATTTAG
361 AGCAGCATTC CCAAACTACT CGACTCGTCG AAGGAACTTT ACAGAGATTT GGCATCCAAC
421 CAGACGGGGC TCTCACCCTC TATGGCGTCC CGTTCCAGGG AACTCGGAAG GCACCGCATC
481 AAAAGTATCC TCTACAAATT ACAACTCGGG CCCGAGAGCC AGATTTCAAA TTTGAGCTGT

541 TGCCGCTTCA CTCGCCGTTA CTAGGGCAAT CCCTGTTGGT TTCTTTTCCT CCGCTTATTG

601 ATATGC
B 1 $EJJ& Fusarium JN158 26S rRNA £ A |8 7 X FF 5
Fig. 1 Gene sequence of Fusarium sp JN158 26S rRNA Spacer
*x2 HBATEEEETIE (Fusarium) EE H RNA 57
Table 2 RNA sequences from Fusarium used for alignment with the new sequence

BV H% | TR —1E/%

1 HQ265299.1 Fusarium sp. 26S ribosomal RNA gene 100 100
2 HF679024.1 Fusarium fujikurot IMI 58289 draft genome 100 99
3 KC119203.1 Fusarium oxysporum 18S ribosomal RNA gene 100 99
4 KC119197.1 Fusarium sp. 18S ribosomal RNA gene 100 99
5 HQ876767.1 Fusarium subglutinans 28S ribosomal RNA gene 100 99
6 HQ332522.1 Fusarium proliferatum 18S ribosomal RNA gene 100 99
7 EU193176.1 Fusarium sp. QJC-1403 28S ribosomal RNA gene 100 99
8 AF291060 Fusarium prolife—ratum NRRL 31071 28S ribosomal RNA gene 100 99
9 AB363766.1 Gibberella moniliformis large subunit rRNA 100 99
10 FJ613115 Fusarium sp. G7 28S ribosomal RNA gene 100 99
30r
o
20
=
£
=
20k
0.
1 5 10 15 20 25 1 5 10 15 20 25
P} 8] /min 5} 8] /min

E2 HPLCHEBE&=
Fig. 2 HPLC separate pigment

A LLVE A B W AE 2R A1 XA 2 W i) ST E AR A3 F ARG 4 7 i SR A R — U
41253 nm A1 274 nm, FIIAFIRTZ 6 R & —FRay T LB 4, 0T LLUE %6 R A X A R
E SN gLy 382.0,
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Fig. 3 Spectrum of purple pigment
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Bl 4 Fusarium JN158 £ EMEB FRIZE
Fig. 4 MS spectra of purple pigment from Fusarium
JN158
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C=0 fH45 3R 30 H BLAE 1 900~1 650 cm™ JE N ; 4
MIATA Yz ST, BLAE 2 000~1 650 cm™ {5
Fl, J& C—H mAhA C=C T N 48 JE 3k 3 i 32 45 %
W ARV EIAE 1 .500~1 300 ecm™ S C—H 25 il ik
Bl X5 By A4 R I 335 7 7E 58 R % 1 200~1 280 em™;
By C—O HPLAE 1 000~1 200 em™, Z5&E S, %
SO RMNLLAINEIE M R A W 3,

254 ¥&FeEmEE R (NMR) 5

1) 'H AZ G SR B 3% 50 b7 . AT 19 037 B2 (B 1
WK HF AL E AR 11.500 A ML H; k20 %
5.384 55 MR H —20 2= 00 3.908
HEEEIE Hy LB 0058 4.550 S HYSESEAH I 1)
CH, i H; fb2A0iF 4.053 5 ILAE R CH, 1Y
H —3; fh2= i % 4.486 2 C=C—OCH; 1" H; fk
i % 3.527 F C—C—OCH; H 1) H,

2) BC AZREIAR B T . B 9 07 B K
IR F , t2F i 178.67.176.12 5&Ed i C
— 50, fb2EAL 53.12.53.71.55.68 S H AR L by
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4000 3000 2000

1500 1000 500

WeH/em?
Bl 5 Fusarium JN158 £ £ M 4150 i B
Fig. 5 IR spectrum of purple pigment from Fusarium JN158
% 3 Fusarium sp. JN158 £ ERO M RIESTER
Table 3 IR spectrum results of purple pigment from Fusarium sp. JN158

215N M /em™ L5 KRR
3 437, 1 226 iy ¥ O—H 11 4 iz 2
2926, 1 453, 1 431 CHy C—H F I FR 25 i 4= 3h
1732, 1 616, 1 596 F5 C=C f#%i ¥ 5h
1 147, 1 048, 1 002 IR Ar—H T 928 JE AR 30
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M, 5 ISR B R 15742 HRK RS
IR C P iy C=C R IRk ; 1L
Ei# 56.27 5 C—OH Ty C 2,

S50 B K AL L TS S LD AN DG TE o
il & COSY (Correlated Spectroscopy) HMQC
(Heteronuclear Multiple Quantum Coherece) [ ROESY
(Rotaing Frame Overhauser Efect Spectroscopy) &
MLEV [M. Levitt (broadband composite decoupling
sequence )| X '"H C 4% g 3 I 335 0 1 47 M A 0 1
J& B TIZ AR RS 1 i 382.0, 70 1t
j‘j C17H18010 ’ éld:':*@jg H

O OH OCH,

- ‘O‘ h

HO OH
O OH OCH,

2.6 FRIVEBE VI S &YX A [E) 8 ¥k 40 i 14 58
SEA )

MTT b, 52 56 325 46 I Fusarium sp. JN158 7

VI 545 % MCF-7 . A549 NKM-45. SW 620 4%

A HePG2 s 4 A 5 i 2 240 At 14 8 1 52

Wi, {6 5.10.15 wmol/L 3 AN R #e B 19 VI -4k

AW 2K 96 F] (ICs, 10 mmol//L)AE T i 8 40 it

24 h, 578 2 7] (Ubenimex ) 52 M\ IR MG 55 55 14 557
T W R B — il BT B TR A RN G g 1 5 AR
/NGy F ARS8 A Ay F S VAL, B
PR RSy VI BE O i W1 7 NE [ VAN ol R
AR N F IS A B AR T

3 3 Tt EDK e 2 A T ST I 4K ) 490 nm KR
8 EH O E (A DB, W3R 4,

AT LLE VI S0 & 2% MCF-7 \MKN-45
A549 SW 620, HePG2 ¥4 A [E i 0 il 7 HH , O 2
PR B AR M | R MCF-7 A W (44 sk 4
A R) ¥ B AR 155 0T €8 28 5% BT AT T e 40 i 17 410 i
VIR F IR 20— S 2R 3w X E A BT A # ik
PR 4 (HUVEC) % A5 5% Wi (5088 1% A 78 46 9]
H) R VIS5 4B Y mT e — Fh A R T & A5
4TI L 50

|3 2 iz 1

AT AL Y B T AR A 2 T B 2SR AR
FEFRVEIR WL SR 45 5, 2 ] Booth M8k I T 432K &
gt S oA W2 e ok, MRS 26SRNA (8] g i )37 119 45
AWK Fusarium sp. B158 #jt JJ 1 .

W JJ W Fusarium sp. B158 & [ Fr {i ] () 55 5=
JE TR B A A N BRI T O RS IR R

F 4 VISLEY T E B 4R A E 69 8 00 (xs)

Table 4 Effect of different cancer cell proliferation from NO.6 compound

ﬂz ’_g ( ulnn]/L )

MCF-7 1.02+0.10
MKN-45 2.67+0.29
5 A549 2.11+0.40
SW 620 1.40+0.02
HePG2 2.03+0.39
MCF-7 0.96+0.11
MKN-45 2.57+0.14
10 A549 2.09+0.09
SW 620 1.20+0.34
HePG2 1.98+0.07
MCF-7 0.94+0.12
MKN-45 1.42+0.09
15 A549 1.94+0.21
SW 620 1.10+0.05
HePG2 1.90+0.21

5 IR AL B #P<0.05,#%P<0.01 ; 5 & 2% 3¢ A] #P<0.05

AfH
0.89+0.11%* 1.57+0.21 1.540.11
2.510.15 2.49+0.31 2.39+0.18
1.90+0.37 2.36+0.37 2.23+0.35
1.36+0.07 1.67+0.23 1.59+0.21
1.96+0.31 2.12+0.29 1.94+0.27
0.58+0.09%# 1.49+0.23 1.0120.17*
2.21+0.26 2.34+0.25 2.27+0.31
1.90+0.39 2.14+0.13 1.92+0.27
1.13+0.03 1.54+0.26 1.23%0.19
1.78+0.08 1.91+0.15 1.78+0.12
0.28+0.08"*# 0.93+0.11 0.67+0.04*
1.340.08# 2.12+0.29 1.94+0.28
1.88+0.34 1.82+0.29 1.79+0.18
0.97+0.10 1.41£0.08 0.94+0.12*
1.62+0.33 1.91£0.17 1.640.13%
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il 7 R Tk MCF=7 2L B i 20 M4m0 sl d5 > B 3 (P<
0.05) , T Xf 1F & 40 M ¥ A 25 VR (25 R AR AE S0
R ), BN IX T RE R — R TE 09 A T &R S
BB LR LS
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