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Py i A MALE] [k V@ ey B A F L. A A A2 N A= 16S rDNA
BB 5 AT B R E AT, AR AR K R RIRE GG E A R AR R TR e i R )
B 18] B A SR am i, AR élﬂ}]tﬁli ST AT & 20 B (SMMC-7721) 8 = b 4], 4 Caspase3.
Caspase8 Z & ¢9 &8, [4 R ] #F %5% B 4k SSQ500 2 T #:3K B & (Myxococcaceae sp.).
AR A Y ﬁ‘ém% SMMC-7721 A=, L Caspase3. CaspaseS & & 69 &L, [44]
SSQ500 & T AE3R & &, H A BE = 469 5T TG AE R ALK A5 Av g m e A —, ThYS LA
Caspase3. Caspase8 & &1 09 L&A X.
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Identification of marine bacteria SSQ500 and the
antitumor mechanism of fermentation products
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Abstract: [Objective] To identify the marine bacteria SSQ500 with antitumor activity, and to
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study the antitumor mechanism of fermentation products. [Methods] The strain SSQ500 was

identified using its morphological characteristics, physiological, biochemical properties and

16S rDNA gene sequence. The tumor cell was collected after different concentration activity

compounds acted on difference time. The inverse proportion of apoptosis of the liver cancer

cell SMMC-7721 was analyzed by flow cytometry. To study the protein expression by examine

Caspase3, Caspase8. [Results] The strain SSQ500 was identified belong to Myxococcaceae

sp.. The activity compound SSQ produced by this bacteria can induce SMMC-7721 cell to

apoptosis by up-regulate the expressions of Caspase3, Caspase8. [Conclusion] The SSQ500

belongs to Myxococcaceae sp., and the fermentation product of this bacteria can induce tumor

cell to apoptosis. That may be related to up-regulate the expressions of Caspase3, CaspaseS.

Keywords: Marine bacteria, Myxococcaceae sp., Identification, Antitumor, Cell apoptosis

Bt 1 22 PR R R p ek s, e H Rk
—FAT M RPN o 29 TR AR A S 90% LA
RHETEANTA . IR . AT . FLIA L R
MEEE . ZIRPMRRIH B Sh A A S T B 5 R A R
PP 25 At T R E LA, Ik
AR A NGEIR AL T I AR A 5, &
FEF 22 HA A G P R AR T= 4P, Caspase J&
— A FE T BT v () 54 L A DG 9 2 e 2
MR M, A 14 i, Hrp Caspase3 #l
Caspase8 SARMIMA T2 UG AT TN
SSQ500 AR AT 1 I SlAL AT e Jga %
Y5t SSQ, SSQ AEIEF ANELEL SMMC-7721
KAEMT:, JFWEE SSQ TEik T A& 40 i
SMMC-7721 k& = J81-F} Caspase3 Fl Caspase8 &
HIEAL, LU0 HAE RIS

1 RS

1.1 #8l

1.1.1  E#k: SSQ500, S/ SE % /0B [ VEDL
Y —BRIFFEAM A . PRI AR RS SR 5 4
BE 1.5% . He 3.0% . FERERT 0.4%F14- RE 0.8%;
BAEREESAE R pH 7, B53RIRE 24 °C-28 °C,
Tl 24 h, $ERPHR 0.5%—1.0%, %%3% 150-180 r/min

AR R] 72 h

1.1.2  #ABEtk: SMMC-7721, W A P ERMFARE T
TR 2R

1.1.3  FERF: RPMI1640 4HfEss 555 . ik
PIE(Propidium iodide, PI)Fl MTT Il F Sigma
8wl B E A TR0 DU 25 A A R TR
Fl; Caspase3 Fil Caspase8 JiG A MR &6 T
G AEPHMEARHCABR A F]

1.1.4 FE{UEE: FACS Calibur Ji =20 {3 A
[ BD /A F]; MK3 b T H e (i) (U
FARRAFE],

1.2 FH%

121 FHBSERLEE: @ EKROESEN
g HABEREAS A 16S tDNA 514347 K
ARG KT, LI RR I o 2

1.2.2 PhHEAARAIEESR: AJHm 40l SMMC-
7721 WS T & 10%64- 17 1Y) RPMI1640
Bigedkh, Ki3RAH CO, WRIE N 5%, YEaRiaE
h 37 °C,

1.2.3  #mAEVHI&: B EPE SSQ5007 Rk A I
BraRdkh R BE 20 L, B0 RIEW, SRR
PRSI 3 K, ISR ORI ZE TR, 15
FEAOERE ., SBHRES 200-300 HIURERHE
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FE EAE(60 emx7 cm), Z35BIF 90:10 (V:), 50:50
(VPRI 10:90 (V2 V)4 k-2 R IR RE EE VR,
GrBOSEE . A AR R GRS, AT B RE T
PERGIN, & BGOSR A oy, SRS X
PEA ST T2 2T 0T . JEHTARSE 4051 i
J&, PO HBCRIGIR W, FEFFFHIN 1:1 (V1))
AUMEERI /R C g, & T 2B BUAH R A AR LY
Ay,

124 FAMAEANE SSQiE S ARFEMM
SMMC-7721 AT B 1E R . U4 41 i (Y
5%10°/>/mL), 1 000 r/min &5.0> 3 min, FFEHFF
W 3 mL PBS BB 11K, #.0X% PBS; Sl AUKTN
I 70%1 CBE 4 °C [EE 1 h, BLOFEFEER;
3 mL PBS #& 5 min, 400 H 4075 M08 1 ¥,
1 000 r/min &.0> 3 min, 32 PBS, A} 1 mL PI 4%
WYL, 4 °C % 30 min; FiZHHAGI: PI
B IR D0, WOBB KA 488 nm,
REHCR K KT 630 nm, G40 [
BT AR T AR S 10% 06 4 s 1
RPMI1640 % % K& I il SSQ ¥ B 43 il Ay
200 mg/L #1100 mg/L, EFIIE R 24 h, i
PEXT RO A GR35 5L

1.2.5 Caspase3 #1 Caspase8 ;&TEHM: K H %
PEAA ALK Caspase3 il Caspase8 & [
TR, PP SSQ WREE/MIIN 200 mg/L Al
100 mg/L, 3BT BRI A S5 5 ARG 973 . 4k
B0, 4. 12 F124 h, AL 3 ANEE, BUL
SEEEXT I T A5 S FI W 4% Caspase3 Fl Caspase8
B PR A BRI A

2 iR

2.1 BEHBIDELEE

PRk SSQ500 FEIFFRANEA ARG FR 3L 1%
3dJE, REEREAA, AEW, BB, oG,
HAE 3 mm—6 mm, (R, NGEFT, LRy
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o I, WRRZERR, Wi, HRAN
0.3 um—0.5 pm. BEFIH D-2FZLHE . D-HFFHE .
D-Sbl . WA . AT ER RS, YEA RS
ol e = S A A B K R U Ol S
SSQ500 Ky 16S rDNA ¥ 3 F1il )y, I+ 5
GenBank HAHXCHEME#1T BLAST AARIE ST,
LERFEW], 5 SSQ500 16S rDNA [RIVEMEH = 1Y
(231 NS SR | 7 R W 1 0 O =1l ]
Myxococcaceae bacterium HB01078, [A] i 14 K
99%. RGEKEWILE 1,
2.2 EMLES SSQ BT Bk

WA B TR S 00 S 1 W, SRR 4
Pi7EHL 3 R, PR PR ZWE 75 T )5, 15128
FOIRE . B2 200-300 HARERAE, FA
k- CREREEVENL, srBolidE s, 53] 48
S I 8 B [ D A R ) O i 11 v
TEVEREIN, ¥ B B TSR 4 i T2 )2
MrodT, J2HTA e AN s, B4 U
BRiR i t, A IF 2T BUAR R B AR 45y, 15
LA TS 2 5 SSQ.
2.3 SSQiES SMMC-7721 AT HIMEH

SSQ #ESF AN SMMC-7721 JAT-H4%
VLI 2 Figk 1, 253K, SSQ ERI G 4L JA 1
W, BT 3R A SSQ Wk EE Y i |
Fto ME 2 R IE H, B fil C P EURE
SHIEZH A 70, HZ5d 200 mg/L SSQ 43 j5<P1”
b 100 mg/L SSQ AbHE 5 <P 178 /b

F 1 SSQ ¥ SMMC-7721 4BAE TR 852

Table 1 Effect of SSQ on apoptosis rate of SMMC-7721

- K i
Drug concentration ~ Apoptosis rate
Group (L) %)
Negative - 15.1
SSQ 100 59.7
200 82.4
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Myxococcus fulvus strain HBUM93136 (GQ246591)
Myxococcus sp. 1439 (GU124630)

Myxococcus fulvus strain HBUM93110 (GQ246586)
Myxococcus fulvus strain HBUM93109 (GQ246585)
Myxococcus fulvus strain HBUM92169 (GU139152)
Myxococcus fulvus strain HBUM91243 (GQ246579)

Corallococcus coralloides (NC017030)

Myxococcus stipitatus (HQ623100)

Myxococcus sp. 509 partial (AM489561)
[ Myxococcus sp. 42 partial (AM489549)

Myxococcaceae bacterium DSM 51041 (FR686754)

Pyxidicoccus fallax strain SBPx001 (GU249618)

| SSQ500

0.001

| Myxococcaceae bacterium HB01078 (EF50847)

1 E#k SSQ500 B 16S rRNA EFE R4 & B E
Fig. 1 Phylogenetic tree of the strain SSQ500 based on 16S rRNA gene sequences

2.4 SSQ %t Caspase3 # Caspase8 & BRI &M
Caspase3 I Caspase8 £ [ 3= 25 v 7R A ffd 5
AR b, AR O, MRS PR it
BRI B 43 L, K S 2 B A A A N 2
SN B, 05 FFHPER), 1%-5%; FH
PE), 6%25%; FIPE(), 26%-50%; BRI,
51%—75%; FAME(++), >75%, 455RFWEE 2),
SSQ fEHJG SMMC-7721 #fi il Caspase3 #il
Caspase8 & [IFRAHTR, JIHEXTHR Caspase3 Hl

Caspase8 £ [1RIEEI M BIME
3 i

H AR AP 732 E e A 1218, 2
40 AR, KGR TR A AR YE HE BR R £, £
FEOFE . 2028 BRIE . KIRZE . BEE. £
2. IR A, e HA Z R AP E v
FVE AR, RGO = A AR & Ao
TEYE, X MiE A RIER . BET, MRS

£ 2 SSQ ¥t Caspase3 F0 Caspase8 & H HIE N
Table 2 Effect of SSQ on protein Caspase3 and Caspase8

—h I URECIY Caspase3 Caspase8
Group Drug concentration (mg/L) Acting time (h)
SSQ 100 0 = =
4 + =
12 +
24 HE +
200 0 - =
4 + +
12 AHHF ++
24 AHHF ++
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A
Specimen_001-Tube 005 Specimen_001-Tube 005
250 250 F N i
200 200
<
o 150 T 150
A ~
100 100
50 50
50 100 150 200 250 50 100
FSC-A PI-W
B
Specimen_001-Tube 003 Specimen_001-Tube 003
250 | SRS 2 250 |
200 : 200 |
<
O 150 < 1s0 f
100 f. 100 |
50 50
50 100 150 200 250 50 100 150 200 250
FSC-A PI-W
C
Specimen_001-Tube 004 Specimen_001-Tube 004
250 250
200 200 [
<
S 150 :F 150 |
17 ~
100 100 |
50 50
50 100 150 200 250 50

FSC-A
E 2 SSQ X SMMC-7721 #ABEAT-BY SN (1 000%)
Fig. 2 Effect of SSQ on Apoptosis of SMMC-7721 (1 000%)
A BAPEXTRRZH; B: AZH4H, AZ5UIE N 100 mg/L; C: ZA254, A2 EEH 200 pg/mL. & FRAG<P1> g B AR AP AT 23k
E M — IR, R IER IR AR PT A Qe R AT 6, el S am M Uk 2.
Note: A: Group of negative; B: Groups of SSQ with concentrations of 100 mg/L; C: Groups of SSQ with concentrations of 200 mg/L.

“P1” are cells of the group of negative which were choosed arbitrarily. Only the normal living cell nucleus can be stained red by PI,
and detected by flow cytometer.
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W E A 100 2R P i SR L5 Hg A
600 ZFPLEMZRMY ., I ARAA
16S rDNA J¥ 31 S5 5 & 3 M, B 52 15 1 4 iR
SSQ500 A KEER T & (Myxococcaceae sp.), H: k1%
7 SSQ A Rt — LM E

Tk e A R R & AR E K B
(Caspase), EL&%5E T 14 FOA[RY Caspase, TE
IHFLE Y AME ), Caspase DIRKHHEZ R AR IR
AR SR A H T, i Caspase3
Fl Caspase8 EEZMEHT™, A& 4Ty
FEHN AT, J5EEEET R &,
Caspase3 DITCiGMRTARAAAE T 400, 4t
AT A B0, 30 A A0 A% b= AR T Ak
10 Caspase8 i 1LIG fiEfE 5| & Caspase %
() Ff DK S g, I 1 — 2 Bl XA S R i Y
Caspase6 . Caspase7 55 [A] U5 B, IF Iy 34 06
Caspase3!" AHFFE R, VA0 SSQS500 AY %
T4 SSQ ARSIy IRE 1 1 W] RE A& il o L]
Caspase3 F1 Caspase8, #1115 IR 40 LR 7=,
HiHp Caspase3 25 H 31k /5 T Caspase8 . S 11,
E e e S b e S S S A I
453 Caspase3, ANMYAEHS H LS 4HMIJH T,
1M 5 BB i3m0 1k U 1) 5 HAh & nd 8 IRl Ak,
AT SR A 87 P-4 . Caspase3 B SCifi b AN KA
PRIBEARREGPLA), THALRY iPLA RIRIAEAE DY
WHIR(AA)™ A, AAJEHITFI IR R E2 (PGE2)HIRITHA,
i PGE2 S BUfe HE R A A R PR AT, X%
TR 52 R R AT A B2 S, g i
PRIGTT AL TR Ar . PRI, FEETT SSQ AyfAk
NPT 15 PRI ST I, N T LR, TR —
Bl s, e Ak, VASE o PR Hop i
TEIT R

2 % X M
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