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Inhibition of esophageal cancer cell line (KYSE-30) proliferation using
secondary metabolites of Ephedra endophyte bacteria
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Abstract. Regarding the rising rate of esophageal cancer in some parts of Asia, including northern and northeastern
regions of Iran, the identification of new anti-cancer compounds is essential to combat the disease. The relation between
some plants metabolites and these endophytic microorganisms are well characterized. In the current study, the
potentials of Ephedra endophyte bacteria for the inhibition of esophageal cancer cell line (KYSE-30) proliferation were
investigated. A total of 54 endophyte bacteria (out of 70) were obtained from the sterilized surfaces of two medicinal
plants, i.e., Ephedra intermedia and Ephedra foliata. Bacterial strains were then cultured in Tryptic soy broth (TSB)
medium and, after 72 h incubation, the produced secondary metabolites were extracted by chloroform. Anticancer
effects of secondary metabolites from theses bacteria on esophageal cancer cell line KYSE-30 were evaluated after 24,
48 and 72 h by MTT method. MTT assay results showed that only strain Al had a cytotoxic effect on KYSE-30 cells.
The ICsp amounts of this strain against KYSE-30 cell lines were equaled (ng/ml) to 346.4, 192.8 and 121.3 after 24, 48,
and 72 hours, respectively. The molecular identification of strain Al revealed that Microbacterium maritypicum (99.8%

Received 09.07.2020/ Revised 31.08.2020/ Accepted 19.11.2020/ Published 01.07.2021 A\ SRR AR TAL SRRV SRR WAL S L T AR S IAL SCTRL /AR RO

95/46


http://dx.doi.org/10.52547/nbr.8.2.95
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.2.1.2
https://c4i2016.khu.ac.ir/nbr/article-1-3378-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.24236330.1400.8.2.1.2 ]

[ DOI: 10.52547/nbr.8.2.95 ]

Ghiasvand et al. Inhibition of esophageal cancer cells proliferation

650 ooy slo sk 55 o o Sn 5 Wsild

similarity) was the closest identified taxon to the strain studied. According to the promising ability of strain Al to
inhibit the growth of KYSE-30 cell line, the use of natural compounds produced by this bacterium to treat esophageal
cancer was found to be applicable. However, more experiments are needed to confirm these results after purifying the
ingredients, as well as conducting studies in animal cancer models.
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Figure 1. Medicinal plants studied, A. Ephedra intermedia and B. Ephedra foliate collected from Khorassan Razavi

Province, Iran -Arefi village. Photo by A.A. Basiri 2017.

o0y gl lacaplio woiin Ghagn iS5l
Slocble 5l asS i s gl pdelS K8 b o
033l b (Jshe 00, 55y 2 29,5 slaoslas I il
6 e Uy Al als ks a5 o oles MTT
ool 55 KYSE30 sy olby Joho 03, slosle
oy ke oylo 1y Jlas 51 ey el YY 5 FA LYY L
-390 oo, dos Jloges KYSE-30 slo Jolu  sleows;
O Jssr 0 s 4 Sl ojl aw )3 1Cso plie 5 uly
W PR WP ULA.A.AJ Y de} 9 ¥ J&w

wbﬁ‘ l) 9 0092 cdale 4 4:»....,.:‘3 Al A g @Ua}w..ba &:)‘JJ‘
4l fald Jsbo b oS5 Sl oloj ppbias 5 il
S Sl 31 gl g jebay cell YY @ loj Sioldl .ol
Y clile e (p<0.05) canl ol Lisl3l 1, oS 3 Jskos
3o Al aygu pl> ojlac gao,0 00 SauS e cublB oy
slagle; ;o e (rl S sk adly als Loy I3 L
VYY) 5 VAY/A FESIF Joles i i 4y el VY 5 FA WYF
REPURECH A A

Al gl olac b KYSE-30 claJsbe o 5l
35 Son 3] edlital b o Jsho ol (Lt Blpis
b lodsbe Jlos 285 18 (qwyp )50 b osSae (5,88
cdle 5 o] UK i el Al cudguil o551k o las
IS8 wo S dgilS 5 5555 sladsle & lap] Lo 5 no
()
Al a9 (J55g0 2Ll

a5 ol lzs I6S IRNA (5 oS5 STy Jgamo (Jlgi s
el Microbacterium maritypicum s zSb a4 Al 4l
Ol oad aslils slag L b agges (l (Sifskd LLsjl ol
(F o) oo 5l by mSLeisSTog 8 4y (6 5SL pl 0ls

Codguil slag S (Jedgo (2 lwld
ey b b o i b e g bl
DNA o ol 168 TRNA 55 b g5 sl 5 JsSga
09,5 il (el esslioms) DNA gl sl oS b os
5 27F ogar slo, 55T 5l eolizul b 168 TRNA 5 iS5
PCR Jsamo 5 plol jlyanly (sloyuzs; 2aSTs ,o 1492R
2 Sk sy ) 5T 5 s, peals 5l pliedl
235 ol (pgiz 08 39,5 le <8 4 bawgs ()5 I e
Ez- 3 NCBI (slaclGl 55 9250 sl Jls b Jol> JIgs
ey b b ol G5sks Ll 5 awylis Biocloud
5 Neighbour-joining (o3 ;| oolatwl L eadanslis

(Kumar et al., 2016) w55 o 5 F Ko 13810 3

Leadguil (g5lw Al g gjlelae

15080 olS 5l codguil 6,55L SIS Ve slaws iy cpl o
aobl jo wad gile s s S sl b gilulas
5 85 IR eein s bl pSlics; Slogas
SIS USE 5 (5SS S8 Bl las 6551 OF slaas
sbalaz ol 0ays 5 ad> V5 ¥V sla IS jo o gy
JJO}J kS‘h"’ ﬁ; A g V¥ 9 Sl P; A g ¥ o..\.J Cewdds
Slakee (B )5 LY 5 Cude )5 (65SL YA Sl
S5 & ke 05 S5l e 5 ko o8 g ¥ 5 oy
A odelive owSsS

Sl b glw oy sl 30 Lalas ol (owyy
KYSE-30

98/4A


http://dx.doi.org/10.52547/nbr.8.2.95
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.2.1.2
https://c4i2016.khu.ac.ir/nbr/article-1-3378-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.24236330.1400.8.2.1.2 ]

[ DOI: 10.52547/nbr.8.2.95 ]

Nova Biologica Reperta 8(2): 95-103 (2021) O )0V ojleds h > i) pale 10 g slaaiily

40

30

sl

20

10

e p S

Sd g kil sl wlas

895 s S igile (gl abo slas S| g0 oy g IS 10l a8l oLS 5 ode! Cewdds sladslos g_-;""l"‘“"‘"l) LSL‘bu;}lﬁ =Y U
Figure 2. The morphological features of the isolates obtained from the Ephedra plants. Circle: whole strains, square:
rod bacteria, diagonal: spherical bacteria
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Figure 3. Gram-staining microscopic images of some endophytic bacteria isolated from the Ephedra plants. From left
to right: coccobacillus, coccus and bacillus. Bars, 2 um.
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Figure 4. Semi-logarithmic dose-response diagram of KYSE-30 cells in different concentrations of A1 strain extract in

the time periods of 24, 48 and 72 hours after treatment. Data is an average of three experiments with the standard
deviation.
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Figure 5. Light microscopic images of treated KYSE-30 cells with strain Al extract (125 pg/ml) after 72 h. A:
untreated cells B: treated cells.
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Figure 6. Neighbour-joining phylogenetic tree of strain A1 based on 16S rRNA gene sequence.
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