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Green synthesis and antitumor effect of 7-hydroxytropolone

Xu Mo, Guo Linfei, Su Zihan, Xie Zhixiong ’ Long Yan '
(College of Life Sciences, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: Chemotherapy drugs for breast cancer have significant side effects, making the development of new anti-
breast cancer drugs extremely urgent. 7-hydroxytropolone (7-HT) is a non-fluorescent siderophore with antitumor poten-
tial secreted by Pseudomonas strains, but its low natural production limits its application. By optimizing the culture condi-
tions of Pseudomonas donghuensis HYS, the biosynthesis production of 7-HT was enhanced. And breast cancer cells
MDA-MB-231 was used to explore its bioactivity and mechanism against breast cancer. The results showed that the opti-
mal carbon source for the production of 7-HT by Pseudomonas donghuensis HY'S was glycerol: sucrose (4:1), the optimal
nitrogen source was casein acid hydrolysate (CAA). And combined with exogenous addition of 0. 2 g/L phenylacetic acid,
7-HT production could be increased to 1.41 times of the original yield. Mechanism studies revealed that 7-HT inhibited
the viability of breast cancer cells by simultaneously activating endogenous and exogenous apoptosis pathways and in-
ducing apoptosis.

Key words: 7-hydroxytropolone; Pseudomonas donghuensis HYS; green synthesis; antitumor activity
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FEG AR AR 25 ) Ak R R BE M 25 A B 48 ho YRR |
T8 WU BE 4 B, 2 000 r/min .0 5 min, 3 _E
W, 1 mL Fi A PBS 5 40, # 2 000 r/min &
> 5 min, 3 % PBS; il A Binding Buffer 5 & 40 g ,

A 5 pl. Annexin V-FITC il 10 pl. P1, #22%
W HETR 2] 5, & EEOE I A 5 min, 5 78 It x40 il
ASCE 30 3 000 3 T A I A 5 YL 7
1.2.5 RT-qPCR Kl

1) 20 M AL AR S 1185, T 55 40 %% 52, 6 L AR B AL
Filt 70 000 A~ 2 B, 4% B FL AR 1 mL (YA FR, #b BT fif 15
35 5 T B 240 PSR, TR 50 IS AL 1 mL 48 R 2
6 FLAR H , J5 B LA 1 mL R i B 77 0

2)7E 37 °C, 5% CO,RE I A b 75 2 40 Jif Y B

3) 7 1 mL Br R AL AR5 245 1 4b 38 0 Wk B I 24
A48 h;

)WL b1 ORI BE 40 i, 2 000 r/min B O
5 min, 3 E W, 1 mL ¥ PBS & & 40 M0, 7
2 000 r/min &> 5 min, 4% PBS;

5) H] Trizol %42 B0 LS mRNA ;

6) 1 % i 7] & mRNA 5 5% J cDNA ;

T i qPCRIRX ] & 7E RT-qPCR AL _F K H
(1 5E KLY 2R KK 511 A U7 91 I3 1

#1 ¢PCR3|¥
Table 1 Primer sequences for qPCR

519 bl

AGAAGAGGGTCATCCTGGGAGA
TCAGGACTTCCTTCAAGGCTGC
Bel-2-F ATCGCCCTGTGGATGACTGAGT
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Figure 1 Absorption spectrum of the supernatant from
P. donghuensis HYS cultured under single nitrogen

source conditions
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Figure 2 Growth of P. donghuensis HYS cultured

under single nitrogen source conditions (24h)
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Figure 3 Effect of single carbon source on 7-HT production of P. donghuensis HYS



AW R

- 393 -

25F —MKB 8
) MG
2.0F / GS
s MS 6
Z o / .\ g4
0s5F 7 . \
/ \ RN E 2
oF R
1 1 J 0
300 400 500 MG
P /nm

@HYSEHGHE. FUEH B Lot

7 U o B R AL A R S L D iE— 20 e 4l
ARIE TS R, TGS H
T R B 0 ), 5 H S AN R R B L 31 43 i)
Jpdr1.2:1. 11,12 0 LB IS R 21 53] 43 31
W4 1.2:1.1:1,1:2) K 7-HT & & , L g 45 20
WE S Fros o b RERE L 40 1B HY S AR X
R AR B die i, X R 1. 16 6% o ODgy, E Fif 1RE A
Fo i T e TR R TR 3, aT RE S B o
T RRE AR T OD 0 [ 119 52 10 22 5 468 /0N 5 10 B A7 7 i Bl
T LG 0T R T R A, 16 B H I A O R R 2
SR EST T-HT RN 5

R TR TE M B e E BB WS 42 1 7-HT M4 7,
AT HYS BF A= B bk 7-HT 7 & i 42 3645 2 &
BERPSIRGE . LW KR CRIE M T LB
i RC TR R LRI BRI, A RS 3R S,
IFRE T — RINVLWBERLE . WA, 2 FH 4008 5 5%
A P B A A 7-HT B R R L BN
MBI Z R Xt HYS B #k 7-HT F= & 5 m . 45
W 6 Fiw B IR e e 4 = MKB 5329 il i
H7-HT W™= 6, YRR AW AE 0.2 g/L i, 7-
HT F= i ik 8l d K, s (A dlm 14145, 5 se b %

3r —41 S5r
—21
11 4+
2k —12
P MKB
e
=l |
\
0 b
1 1 ]
300 400 500 4:1
P /nm

(@) HY STELR S RIS i

GS

() HYSEA AT, FETRIL KR4 h)

21

(b) HYSTEALATR, ZURT I KR4 h)

AR R A 7=

O MIKB GS ~ MS

21 5]
() HY STELH AR AR Rk A=
4 HAER.BEXNRBBREMBIF/RHYS 7-HT =M &1

Figure 4 Effects of combined carbon and nitrogen sources on 7-HT production of P. donghuensis HYS
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Figure 5 Effects of component ratios of combined carbon sources on 7-HT production of P. donghuensis HYS
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Figure 6 Effects of phenylacetic acid on 7-HT produc-
tion of P. donghuensis HYS
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Figure 8 Detection of 7-HT-induced apoptosis in breast cancer cells by flow cytometry
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