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Secondary metabolites of Serratia marcescans S823 and antitumor activities

ZHU Lin-yan' ,PANG Cui-ping®, ZHU Xiang-dong *, CHEN Li-qun'"

" College of Bioscience and Bioengineering , Fuzhou\University , Fuzhou ,350116 , China
* College of Bioengineering , Jiangnan University , Wuxi 214122 , China
? College of Bioscience and Bioengineering., Jiangxi, Agricultural University ,Nanchang ,330045 , China

Abstract : In order to screen strains which ean produce secondary metabolites of inhibition of tumor growth,and isolate and i-
dentify active compounds, cholesterol was used as the sole source of carbon to screen strains from soil. The active components
of the strain S823 were separatéd by chromatography and structure of them was identified by spectrum analysis. The strain was
determinated according to_morphology , physiological and biochemical characteristics,and 16 s rRNA gene sequence homology
analysis. The test results showed that the strain extract could inhibit Neuro-2 a cell (mice glioma cells) growth. The com-
pound was isolated by column chromatography and its structure was identified as prodigiosin base on analysis of MS and 'H-
NMR and C NMR. The strain S823 was analyzed by morphological observation, physiological and biochemical characteris-
tics,and 16S rRNA sequence analysis. GenBank No. is KR817904. 1. The similarity of it is 99% to Serratia marcescens. The
inhibition rate of prodigiosin against cell cycle protein 25 B (CDC25B) was 67.7 +2.9% ,the inhibition rate was 56.7 +0.
4% against the protein tyrosine phosphatase containing structure domain of SH2 (SHP2). It has the inhibition effect on the
Neuro-2.a cells,the value of IC;ywas 0.05 wM.
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2.5 MEEERSSE

2o 48 h RN R A T2 L AT Bl
B IS WA Y B R A TR A 20 min,
RIS 3 W8, B2 e 28 2 AXAE 50 CF
Wean il AT, TG i I RE, TR S
WEATRERCAE 2 M7, AR 4 TLC A5, & I HH 7] 41 5
A, LA Neuro-2a 4 A Sy At 12X 240 10, X 58 5t O
Oy BEATHUINIRE 1% VEAGIN ¥ B S0 A L Ik 4

J& A BN Y VAR BT AR /D Rt — 2550
2.6 HUFMAMEEERSHERETE

Iy B A B )R S AL R e PR e e A T
Mg 500 R AT, TVMS A N AR
2.7 EMEE
2.7.1 HERARE AT

3 T 25 2P WL TR R T s e s o 1
B EMRHEEIEA BB IR MR R T
RAPRAAC L, 5 IR AR T5 2R A 2 & 10 i L AT 1A
RS T TS
2.7.2 16S 1DNA X B #9% % 50 5

DK K A I R it A= TAE ) TR
JIR 5523 A4 Ezap #1240 TR FIZH DNA fil32 12400 &
HEATHRIL

@ LI primerA” (5'-AGTTTGATCMTGGCTCAG-
3") primerB (5'- GGTTACCTTGTTACGA CTT-3') iy
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fiRGE LB EFE,
2.8 REWMIIHIAmER S REH 258 f1E SH2
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R, IR RE AR R Z ATk ( TLC) A, T35
Ak R = 7:3( v/v) 1 10% i) H,S0, £
VWA D AR o R IR TR T, 55
A A, KBS RASRES I (LR [ I . o —
PR, 22 LS S5 RN 1

B BEtkEBEREALY TLC il
Fig. 1 TLC of strain of transformation
TE 1. TP AR TR 2. AR IR A B AL TR
3. BRI BRAES (A) ;4. 2> B aifln TB-FE L IHIE B (B)
Note: Lane 1 is the bioconversion medium with inoculated strain;
Lane 2 is the bioconversion medium without inoculated strain;
Lane 3 is cholesterol(A) ; Lane 4 is 78-dydroxycholesterol

(B) separated from the extract of the strain S823.

3.2 EHRETE
3.2.1 WHHBESHAE

PRIk S828 Sy 2 [ BAPEAI AT 14T, Ha B i /s /1y
IR/ A1 ~1.3)pum x (0.7 ~1.0) um, 40K 2 fF
7N, JCIENEE, TR, A AEHER . 30 CHEPAR L3557
36 h, s MR, 2 BESCIAR R, thb A EH,
HGFEST IRLLA, Z PR, B FR i e o 72 b, 7%
Gy AR S G AN AR A3 S iR, P
TR S, TR T AR b R AT AN 175 B TR o

A: 12000x B: 30000x

2 /HEI#k S823 HERERE
Fig:2  Scanning electron micrograph of isolate S823

3.2/27 B 19 AL B
T A BRAE RIS (R 1) , 45 R R
PR S823 Skt B vbEy FR B AR & AR

R 1 EHRS823 M ER A LAHE
Table 1  Physilogical and biochemical features of strain S823

TiH B SV 4R UgE| i S £
Item Standard reaction Result Item Standard reaction Result
i n . A NH, NO; | .
Lipase test Use of NH,;NO4
AL ) Bt % ] i
Oxidase Fluorchrome Test
bk . . SR . .
Catalase Maltose fermentation to produce acid
R ARG L
. . + + Sucrose fermentation + -
Glucose fermentation to.produce acid .
to produce acid
HEER R . . TIELT I . .
Mannitol fermentation to produce acid Methyl red test
?L%kﬁ??@&' i
Lactose fermentation - - .- . + +
. Decomposition of milk
to produce acid
Uk . BN . .
Indol test Gelatin liquefaction
B i . V-P il ) .
Amylolysis V-P test
7 H,S i iR 2 AL . .
Producing H,S Oxidation of gluconate
PR B PR A . N
Producing NH; test Use of citrate
e NH,),S0, FH
Y -5=%14 D B ( 4250, " i

Oxidation of ethanpl

Use of (NH,),S0,
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2:5% 1( Continued Tab. 1)

wH B eI 4k =] TR UER Y ey
Ttem Standard reaction Result Ttem Standard reaction Result
KNO; I (NH, ), HPO, FIH
Use of KNO; Use of (NH,),HPO, *
TE: +790% LL_LTEBR A, “-790% LA LB HRBAITE, D" AR 228 A7 i B A A
Note: “ + ”over 90% showing the positive bacteria strains; “-” over 90% showing the negative bacteria strains; D represent the different reaction in the

different taxonomic unit.
3.2.3 16S rDNA X%

16S rDNA M /7 4% 5 01, 16S tDNA 3 A
1434 Mg (AR ) , 7F Genebank FiEfT X434,
LR RS R T, WLIE 3, 5 1% E Ak kS RV
K&, Iy & N Serratia marcescens sp. S823, 1%
7415 % KR817904. 1,

27 Serratia marcascens strain ©3 (GU212864.1)
15) |— Serratia marcescens strain Nd-5 (EF035134 1)

Sematiz sp. XT-34 (KR0B3561.1)
Serratfa sp. BZ-L (KT001067.1)

33
Serraliz marcescens strain JW-QS2 (KP903466.1)
*ASF Sarralia marcescens strain PYU (KJ469400.1)
al Eacterium 2-1 (DQ163941.1)
20 I: Enterobacter cloacae strain GG73 (KJBE0207.1)
51 Bacierium BR115(EU603509.1]
Senatia sp CT2 (JF937035.1)

4;1 Psevdomoras flucrescens strain PSY-11 (FJB52595.7)
85" Serratia sp. SCH-1(KJ584612.1]

0000 5

69

3 ETF 163 1DNA B RGEREH

Fig. 3 Phylogenetic tree based on 16S r RNA- sequences of
selected strains. Numbers in parentheses represent
the sequences paccession number in GenBank. The
number at each branch points is”the percentage sup-

ported by boot strap.Bar,0.5% sequence divergence

3.3 BUFUSE

AL Wit h UL RO e, Lis k4 2 —
TEBUG , AR BRI S S A3 Wk, A IR AR
W, H AW, PR B SRR (L #4720
B AR TALS Y 1, FRTE 83 mg,
3.4 FMEEENRNS S

248 h KNSR, KA 2 L, B,
PR A 9 B P A T R i i R S 5
fifp, FOE A S HE R, T8 JH 200 32 200 ~ 300 H
FECHEFE (5 % 80) , S iy : H % =100: 0 ~70: 30
Jid , EERACEE SO mL, 3 22 A3 fy, R4k TLC A,
JEITF g A it AR = 723 (v/v),10% 4 H,S0,
PR 5 BRI IR, BE%5 ik e
@, BIFAMREIA R G, 72 7 AW F-F,,
e T4 Ja HI DMSO ¥ , = /K Bl 80 g/ mL

UL, DMSO T fie 2R 22 v ik J32 48 S e AN 52 i 4 DU
TEPE R Bl 2 N 2 910 ) b 98 50 36 s Py A 28 1 K
Neuro-2a LA I /EH (E4) . TLC 7w, F, H
AL X R F, Al Re R A &9, 5
4fi iz ] HPLC #A7H e Py 55 T 1 )5, 1593 71k
G2, FRE 62 mg, HEFFRIIL A2 i 3.6 mg
MNEEZRZ 10 ml, B 5 0. 36 mg/mL BYH WL,
BU10 L 5 it A2 AT HPLC W5 o 43 B 2% 44
T A% : Waters Symmetry C o 8745 ( 150 mm  x
4.6 mm,5.0 m) AR .35 C;Hi#:0.45 mL/min;
e RI2000 7525 A ) % ; T shAH A: O = 10%
WA B K =90% . Hilen ] A 8. 931 min, Hilg
TR FE AT 99% |, UL A EE 155 99% (K14) o F -
F2 Fl F,-F, %} Neuro-2a 4 il & M HI1EH , %A F
— DR

B4 E#k S823 IRENMIAE R HT ik AR E 4 Xt Neuro-2a 4R &
BIHPFIZE (A) #0 s (4L &4 2) HPLC E(B)
Fig. 4 The inhibition rate of different parts of the extract of
the strain S825 against Neuro-2a cell (A) and the
HPLC spectrum of F; ( compound 2) (B)

2.5 UEMETE

&1 o E4;"H NMR ( CDCL,, 600
MHz) ,5:0.69(s,3H) .0.86(d,3H,J =2.4) .0.87
(d,3H,J=3.0).0.93(d,3H,J =6.6) .1.05 (s,



196 FR YIRS 5TT & Vol. 31

3H),85.28 (1H,s,H6),8 3.54(m, 1H,3-80H),
3.84(d,1H,7-B0H) ;”C NMR (CDCl,,150MHz) §:
36.9 (t,C-1),31.6 (s,C-2),71.4 (d,C-3),41.7
(t,C4),143.5 (s,C-5),125.5(d,C-6),73. 4 (d,
C-7),40.9 (d,C-8),48.3 (d,C9),36.4 (d,C-
10),21.1 (t,C-11),28.6 (t,C-12),42.9 (s,C-
13),55.4 (d,C-14),26.4 (t,C-15),39.6 (t,C-
16),54.9(d,C-17),11.8 (q,C-18),19.2 (q,C-
19),35.7(d,€20),18.7 (q,C21),36.2 (t,C-
22),23.9(t,C23),39.5 (t,C24),28.0 (d,C-
25),22.6 (q,C-26),22.8(q,C-27), %5 ik
Hh R AR —EC Y e, AT HIERZ AL A 18-
¥ FLH 8§ B (78-hydroxycholesterol ,78-HC)

wEW2 L@ Ak; UV (MeOH) Amax 535;
'"H NMR ( CDClL,, 600 MHz),§:12.55 (s, NH),
12.70 (s,NH),7.22 (s,1H,H2),6.35 (t,J=1.8
Hz,1H,H-3),6.91 (m,1H,H4),6.08 (d,/=1.8
Hz,1H,H-8),6.94 (m,1H,H-12),6.67 (s,1H,H-
14),4.00 (s,3H,0-Me),2.38(t,2H, H-18),2. 54
(s,3H,H-15),1.2-1.4 (m,6H. H-19-21),0.89 (1,
3H,H-22);"C NMR (CDCl,, 150 MHz),§:126. 9
(C2),111.7(C-3),117.0(C4),122. 2 (C-5),
147.7(C-7),92.8(C-8),165.5(C-9),120. 7(€-10) ,

58.7(C-1),116.0(C-12),125.1(C-13),128.5( C-
14),128.5(C-15),147.0(C-16) ,12.4(C-17) ,25.3
(C-18),29.8(C-19),30.6 (C-20),22.5(C-21),
14.1(C-22) ;ESI-MS:m/z 324.3[M + H] " ( C,yHys
N;0) o B 5 SCHikIE 9 R 3 £1 2K ( prodigiosin) —
O W R LLE, 458 (5[ (3-methoxy-5-
pyrrol -2- ylidene-pyrrol -2- ylidene ). -methyl ] -2-
methyl- 3-pentyl-1 H pyrrole) (JLES) o

OCH; R
X = = N
N N H
HO HO OH i e
n B

5 RYEAFFRERSEESWEEK
Fig. 5 Structures of substrate and biotransformation product
and activity compound
TEALEY AR EE, B TB-2 SRR {5 i, C. RIFLLK
Note : Compound A, Cholesterol ; B, 7-B-hydroxycholesterol ; C , prodigiosin.

3.6 REZAZFMH CDC25B Fn SHP2 7FENE
SIHRLL Na, VO, A %) BEAE 5L, SEER 25 R B,
FH LM AN 9] 3 R 1 25B (CDC25B) FI
SH2, A5 Ha I 11 1% 24 R W4 2 il 2 ( SHP2 ) A7 4101 1l 7%
P, T 78-FEHENR {55 A XX 2 AN bR AR 1 B 1]
P(EK2),

R2 EMEHEYXT CDC25B #1 SHP2 By
Table 2 Inhibition of compounds against CDC25B and SH2

T R A
D ﬁz”“zlﬁ Conc ?é CDC25B SHP2
Sample ype
< (pg/ml) "’
1 Prodigiosin 20 % Inhibition 67.7+2.9% 56.7 £0.4%
2 7B-HC 20 % Inhibition 24.2 +1.90% 1.07 £0.01%
Na; VO, 1Cs 0.68 £0.04 pM 9.05 +0.45 pM

3.7 P B yEE 20 Al 1C, B E

L Neuro=2a2ifi ffd £ 4y (4580 240 Mo, AR 4 D0 3355 14
FIRAIRIOCR , M T RELLER S DM, 1,
10,20 .30 .40 pg/mL Xf Neuro-2a 2 Jifg ()4 1l 2% 43 5]
4 29.9% 41.9% .55.2% .68.5% .81.8% , i i ¢
s T PR it VA B8 AT AR R PR AN S 3, 45 1Cs,
7 0.05 pmol/L,
4 %

(AR TR LB 1L, B YO
FRRE BT Vb 7 T T A A7 3 7B-08 B B S B, i A
YA TR AR VE, A SN RS 35 (8 5 4 A Y

240 M g 2 B AT R AR L 5 S A T
X AR A2 1) G 18 R e 2T M R I IS A
WA . IEIIZE T B R AR,
AR ™ Xk A A 303 23 24 1 258 (CDC25B) Al
o SH2 S FBUER F1 i 2 R R 5 2 (SHP2) A 53 Y
TG ST YR TE 5 R ZL 20 3K 7 ol 4L
ARV . RELLR)Z RS, @i‘ﬁfi
BEPE ! POEgE T s

B A S T P A R AR, —
B B XA R R Fﬁililfl%?lilﬁ%}rﬁl_ . lilél
RIE S e AT 1 85> %Eﬁﬁﬁi%T
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