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Abstract

Aim and Background: Actinomycetes are a good resource to discover new drugs based on their
abundant secondary metabolites. Because both fungal and human cells are eukaryotes, the metabolites of
fungal antagonist actinomycetes may also inhibit the growth of cancer cells.

Materials and Methods: The antagonistic activity of 24 actinomycete strains that inhibited the growth
of cells of a plant pathogen, Phytophthora capsici, was investigated against 4 other plant pathogens. The
siderophores production of two selected strains that showed the highest antagonistic activity against
pathogens was evaluated. The cytotoxicity effects of two strains on the SW480 cell line was measured
using MTT assay in vitro and the IC50 percentage was determined.

Results: Only two selected strains had 30 and 54% inhibitory effect against Phytophthora drechsleri,
respectively. The strain 408 had no inhibitory effect against Pythium ultimum, while the strain 6010
completely prevented Pythium ultimum growth. The strain 6010, unlike the strain 408, controlled the
growth of Rhizoctonia solani and Fusarium oxysporum pathogens about 70%. Only the strain 408 was
able to produce siderophore. The significant effect of the treatment on colorectal cancer cells was
observed at 2.47 and 2.71% (v/v) concentrations for both 408 and 6010 strains, respectively.

Conclusion: The results of this study confirmed our hypothesis that secondary metabolites of
antagonistic actinomycetes can lead to cancer cells death. The use of fungal or oomycete cells is
introduced as an easy, safe, and inexpensive method for screening actinomycetes that are candidates for
the discovery of new anticancer drugs.

Keywords: Colorectal Neoplasms, Actinomycetes, Cell Viability, lau Science.

Corresponding author:

Department of Microbial Biotechnology, Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural Research,
Education and Extension Organization (AREEO), Karaj, Iran

Email: aksadeghi@abrii.ac.ir



https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

3Sn sk 55153 slo 030 alo NGEMEB]

V- QL.M)— YAO)LQ..Z— V'Y 0,99

W ygeo & Wl (ol ovalive gl

(oo oS | o g (b Copow FT (o)
S Sl 30 JL’;S)QJS &Lb).w ‘.5‘9.1&& 09 63)){%95&‘

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

22285458.1400.12.45.6.5]

[ DOR: 20.1

Yoo Yo -2 Y .. PR .
Bobe o511 (Fplland & (Laj gy cLiR)95 Gles)]

Sl el ool o151 olSizsls ) o5 lindizs g pgle asly ¢ wlids Cons 09,5 )
Ol Ol el gt (659 9xST g Sliios 35,0 Y
OVl ez sS «5,9keS o 5 Ghsel el ylosles (ol ! (63,588 (655158 g olSidgy ¢ 29,5 ($39085 ST 25u X

oo

5 ataas waz slagls AiS sl oot aie (sl asl slacalie il JJsas lacissias] (AAD g Adslw
0y 0B s ST lacaesiST slacadglio Jlumla aiies Go s 95 0 Sladl 5 >, sla Jolu a5 Lxil
sledske 9, 2 ComosiaiST a9 50 (Sloyw ws SIS cw)p Gieg crl ) Boe S oo Sl ) Slo e sla sl

el JUS55l5” Sl

Phytophthora . alS 5 len o slaJshe o) 51 45 acagiaiS] g VE tacsoSl cdled (D g9y g Slgo
I s gS LT Celad (s 5 n 45 CSiin dygas 90 .0 oy 20 5500 (2L 5 len Jole ¥ ade 5 20,5 o cailes capsici
MTT cews 5 ooliin] b aygm 59 ol SmnnSBgiom 51 030d oo 558 0u ddss Sl 51 aisls olas )5 ley ade

Al yens ICs0 oy g a8 5 (108 i 0,50 SWAB0 Jolus 00, (59, ,» in Vitro ,o

Sl (Sa5yls5b 5l as,e OF o Yo oS s Phytophthora drechsleri |5 o ade 5 i aygm 90 Lo tldaddL
SaSsle T a5l JelS jsbay £V ayge aS Jbo o cudlas oS Cuslow 36 Pythium ultimum ade 5 $+A agu
Qoo Ve sg0 40 3o | Fusarium oxysporum ¢ Rhizoctonia solani 5 e g0 ol «F+ A dggus M3 dbgo ol 0,5
Sloclals ;3 3 e 039, Sl mslasle 5 jlad jlgne 13l g 85,0 adgs 4 ;0B FoA g s 08 S

Dgs s cine (oazm] com) do s YIVY o Y/FY

S o rge Sl cs CamndsS ] (SlacimegiiS] agl slacplio a5 1) L and s anlllas ol ol 1§y AR

Juse sl Oliol g Geal esle (2Bg; Gloreds (ianogsl b g (2B slashe 5l esliinl o5 DL wigty Slosw sla ol

Tau Sciences Joho (i bl da CanaginiST (JUS 5055 slapmdlbgs 1 oS (g0 lg

9 L..’O )é (::Lw qu]w L}"U")LP ST P Ql.?o‘ Mm

OWIR S Sy wls Jale ¢

Ok 2 Olor e s oo ld ale Grose Colorectal (CRC)) JuS,5lsS L 5,5 035, olb
4o 5L Sperpab [EYY Lol ()
O S m AT 9?,4%; A S, 009, 40 ysesi (ole e 0, L aS (cancer
s (World Health Organization) _Jlp> cublags

Solewr ! VoV0 Jlo B conds pll slo g i

Sl ysiS yo pgada s plad )0 pSeiar SRl i ghmo ok 93
Olesbe Ol nl (65,0LaS (639995ST 5 DR (29,500 39005 g i

Olnl @S «65,5LaS s 9 isel enlinizs

aksadeghi@abrii.ac.ir : Ssg,xSUl ey

VEe o/ PN il fb

VE el A8l oLl


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

285458.1400.12.45.6.5 ]

&)

[ DOR: 20.1001,

aze oS g skt o 65 ALkl bl o alS
S bl g ol SsegisST slaay g ool
Aloads (Byme 5 plulid (gilulaz (5 Syt g

)

A 5o o (B g Sludl la Jshe aS pl aazgi b
Jhazl plply wils 3lw bbog e 4 g ksle
A, ;x)lojb Sl L ocdglbe SO 4509.1
syl 2B sl sl S Lo (M;L’UT)
el 0l sl azsls ‘S;L.M.;I sl » slolie
50 Sl slaJols sloay (=B slo Jolw 5l ool
P 25 dpe cxge Algie o500, 4yl J>lhe
anlllas 09 Gudos aBalejl sloania o ol
slcdple caiss’ oy slaagw Jbye San b ol
099 Ol (Jokw 00, SO p (Saras 5L Jele
oS UGT nogiS | asgms YE Lo 51 (SW4AB0)
Solew obxl el Phytophthora capsici g )

w5 aloel () Jils amal S 5 e

Lo g, 9 olge

(g Cols (qwyp g S (slulaz
FYCIWOPTLUL 1y

Al &5 GheginiST dge Jkz 5 Sw
S 508 Gyl adde o] sndS]
31 0g eals  aw,»  (Phytophthora  capsici)
Sl G599 ofimgh (09, Ke gamSIS
sl sl O ) e cesS o, 51 ad angs ol
Jole ez ade p bage ol (F)B ws cdled
Phytophthora Jols Ko S 5l
«(Pythium ultimum) pyeslyl sgn <drechsleri
ps,l388 ¢ (Rhizoctonia solani) Ysw LisiSsy,
Fusarium oxysporum f. sp. ) pg,gmmmS]
solawl (VV) (cucumerinum (ABRIICC 10294)

o,leis) P. drechsleri strain AZ94 )5 Lo
»5o  lwyg  (GenBank MF138111 : wpwo
Sy obS Dlids duwge sode Sl sac Azimi

! Agricultural Biotechnology Research Institute of
Iran

5 aloyls (bl glojsas il (35 gl
walgs g G el slayeaS 5l (S g U3l Jles
(V) el

9,13 9 138 plosle Lawgs g3k j slag)ls (9SG 4z 51
<> (Food and Drug Administration) IS !
g ls ol Lol ol oy ol 55 055, by Sguge
Olgies aboz 5laiylo 1) 093 gy et ol 2)lse
oS s Adrucil® g bs pb) FU-5 gq)ls 90 @
XELODA® (g,lx; pb) Capecitabine 4 (Teva
—ogdle s s Cons 457 55 0Ll (Roche o5 i
e 5 Sglite walizes ol,31 50 bagls ol )lse oyl 2

(Y) Sl 09gs @...bu.u...: JJ[S

£S5 sl st (Actinomycetes) blwwogiS|
5 Sedonle Wbl Spod &5 aits gl 5 Cute
) s i cnl gd oo oass HlalS b Cunsjon oS
Slgesy o2l (S aloz 5l boptunnssST plas 51 ol o0
lanogiST(F) 05 gilulazr o5 ool 5 2Ly
sibe 45l slacddglie adg ;o YL Jedly sl
5 olby 0l Slse o 1578 o T daSsn
gg VYoo
2o glecaS S g bSHsm sl el agl codslo
45 35800 ddsi b el g S lags Jlad 9,8
LS oo i |y BT 4oy VO 1 i boaaginsS|

dgd> Lawd Jute glelS gy Ko

5l steliee dlaxs g (og,See 03,50, VY1 Fe sg0
5 Sl oed ryata (S 5o gl olitis
30 e 00,5 3 VOV dgam 5 o)l 05 (Sappls
AiS (F) 05 oo 5,8 eolinnl )50 (55,0liS i
OIS p (xb plie ;0 39790 wied )l slac)plie
Ol el 55 pete g e 3590 )0 (2,28

loCennogiiST e tils 4255 3550 (29,50 sloog S
A glas, slaz B g

SL Sl Sh e 5l enagiiST S jsbay
relostypial dile poge Slogwz Jeld
B) <l (Frankia) LSls 4 (Streptomyces)
3 b e logly yi] iz pgatas blunogisS]
JrS bl j15 L 5 Ol yo Jglome 4156 slace)plie
soor (V) Wyls 1) (aLS slnlen slag,B 251
Solew slag,B oS b o, 5l casles <ol


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

[ DOR: 20.1001.1.22285458.1400.12.45.6.5 ]

5'- AAAGGAGGTGATCCAGCC-) 1525R
168 FRNA &5 JolS leS Jsbo Jlgs ot plol (37
sleolos L GenBank osls oL o g g0 ,o
MNS888938 4 (f-A as) MNBBI432 s
I b osel cawsts sla g5 o oo (Fr Ve aggu)
JEPSCRTICL 1 B
51 eslazw! L DDBJ ¢ EMBL .GenBank (sleosls

5L ° Sy ge

OF) s 515 oo Sewd &yg0as BLAST

Sagw jludg, 5l ke oS, (5w and
Fele g FeA

Fedhee B0 50 PN g YA Gl 5l S e
F b ojlac il jo 6,5 V) ISP2Y coiS e
L3Ssls yud 50 o5 F i ojlas i) o 68
Srdhee YO+ plo il Bgyl 9,0 (VIV amacul
S s 50 59, O Soedy oo el sols S
aiEs o 550 V0 epe 5 YA°C (sles b 5l
5l eolawl b g sSL jeliig, (1Y) Sous 4sl
Car sl e TPM Lo 4B Vo) el
Qb (5l TC sy o Sl sla sl e
Y Sl Loy (w2 350 Slas S 5l
el 0als ild g Blo JolS o Fogll 4 Jsles 0o,

ok s
Sy 03y, olbyw Jskw oo,) SWA80 Jsls oo,
(ol

s (€506 35) ol syl giisl Jsbo S
DMEM High glucose ¢S s o o Jglo 0
S8 Gz e b AT (S (5,0l8 Sy S L0)
slosssm sl g (Gibco)  /V-  (FBS)
O 9 Gl 2 005 V0 0) mnslogty il
50 9SS W0 ol & (Bl e oaxlg Ve e)
doyd B SanST g0 g YYOC sles L ,e5LsST
OA) Sas asSS]

MTT assay g, b Jebw oo (3l 30 oy 52
S 51 s 5SS b SWABD (gla Joloo |
Jie g yd shee VO 58I 4 g o (g0 e YO
aiBs B) Semin e 3l ooliiwl b Joko oga, o
Sl ¥V o Jol Cgy a0l ags (VO- - TpmM 0

® International Streptomyces Project-2

wsw) R solani AG22 oS les 5 oyl
Loy (MK1248 44.) P. ultimum 5 (Rh133
Olid duge ole Ola gac ol SIS 25

s T

ool g pordens Sl p o) o Blie CiST
o 90 50 o & 508 (5,551 g y2 loz oS
(PDAT) 5T 55,255 529y utS bamo 55l
O Ao a IS e L K el ool S
318 caky 5550 00 Sl o Olez w5l e Sl
Olesed O)god b5 o 5 655k sladige ol ool
oL il lS olen b wad eols s
AT a5 laien oS 5,5 iz |, anisSL]
2GSl ane kil gla 7,8 g Ll o
5SSty o5 8500 las 55 Ll e
o 655k dgm a2 a5 alyd o (o ) B w)
TYYOC sbo ;0 59, g Cay e, (OY) o)l
n=(a Jgo, 3l oolarwl b o, jloae o ,o .abail a5l
o doys "N 45 Ll i aplxe — b)/a x 100
2 S baama 5 ey Jele a8, gled "0
Sz 0 5 len by alols b g (e Sl s
38 itlei] ol ool a7 s 5L

REINK

2939 )90 Ol g
£y Gal> dul> CuiS lae (59, p 5985 0uw Sulgs
CAS BT Le .(0Y) ai b, (CASY) o5
2Lk sladign 0L ABn ) (S G )0 5 AS
oo was cus how mhe g5, » sl S50
Sad s ad 4551 VA2 C los ;o 55, dw Dowds
Alna IS 8 43 (6 7S Gl ) alle allaie

S Ead g

R

plxl OF) Jlsl, 5 Sl s () b DNA g5lulae
Yuan S5s,, b 16S FRNA o3 PCR oxl s o
S5k cax 5l eslanwl L 5 (V0) Crawford DL 4
(5'- AGAGTTTGATCCTGGCTCAG-3')27F

? Iranian Research Institute of Plant Protection
* Sugar Beet Seed Institute

* Potato Dextrose Agar

> Chrome Azurol S

(er)



https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

[ DOR: 20.100?].2{85458.1400.12.45.6.5]

0 it s F LY IS5 9) 88 (63l o]
33 65SL b g ke @B L vals culy (ol
Syl 4108 e

ol 90 0ty FrA g BBy e gSLST g (]
polisd 9 Vs LigSon, Jelb ()6 5l
8,5 JS depo Veosgas j0 38 1y ey geeennS]

O Jgoz)

Corrrnd goaiS | (LA g L g 5989y S o
Syme b o9 00 adgs b3yl 5l Jel mls o) b
Ao FoA g Bl o L5 & ab asis CAS

A JS5) ol 0 LS5 55, (o

FolVe agguw Slbl o 2ol ale |LSas pac e
92 5589 )50 Selsi 3o OF Sl esims (L

e Slb 4 g (Sof (o lwlid
16SrRNA. o5 b Jly dasyst alolis cox
s GeneBank o ] mls 5 <85 slxil laayg
L, (MN888938) #-1- 5 (MN88I432) F-A 4sm
5 omenlogl yiwl iz alie 199 Vb cals
S. ¢ S. thinghirensis & 55 @ |, calds p i

( Jgaz) aasls monomycini

S g CulS Holdg) (Jobw oo Sl (ow)
g o PV g FoA ladyguw a5 oy lis basdl
SWAR0) 5 )5 005, by Jokos 00, Sowis lgs
e 31l as o eols las iz a3l )
el Gl o (F JS8) sl jgliy, Cile 4y

A Aslons 5 g5, 5 XY

S35 2 sglidyy (Salsk Slecdle l3l b &8ly o
9 oz o) oy GBI S5 009, (Sl pr (sl 00
ok Spo 10+ ol s 3 o el iz
slable o e i £V 5 FoA Glaagw (Csp)
oo b asiea YV g IXIEY o o
Fove 5 oA Glaagn Sailosl as ol las skl

oz oz slcdle L SWA80 e sl
Sl (gylo e B il LOVIVY 4 LY/EY

Cax ol g, S Voo adlol S cns Ly
o s 00ls 18 Less oY (g5) p (Jobe bleds

f s
08) 0 ailsl wails 4% col, Sals

4 GeemlisSl el FA 1y sl cotS Lane
5 ol a5 il oo, TAs udleliils shls Lok
LSt jalidy, ol it Lo il S V-
(oo oomx>) 2uoyd +[+) g o[V ) Ve Yo il
A LSS Y e el il adlal Salr e 4

RUUER

lanl pgo g Jol el Y o baaigad iles Cue
5 LS a8 15 5l oo ags MTT jog 516,85 «/+ -0
e 3 25 J> (PBS) ol il 2 Ll S
ol g an 7Y MTIT g9 csS lame
S bame ol J) dsSes Voo ok Salr
THESIE VRGN FERTIPTEUN I U U I EVE TS A
o s o3ls 1B YYOC [gbeSTl jo el jlo> Do
o Jslor Laoma sl 5 4550550 51 ey 005 )5
4 (Dimethyl sulfoxide) DMSO ;s So V- -
Sh j0 adds Ve Goed Sudy g adlsl Sal> e
Jsb 53 atises i Calgs ;5 4 ools 3 opasne
oslal Tp¥l iiles oSws lawgy gl OF zge
s XY Judoo wlal 5 golel olaslre 0l (5.5
Graphpad prism l8le 3 lawgs (o é (505

A el

2 FmmnogidS| (b gw  SadeS LT (sla S

2B 9 (Fumogyl (BLS b 5 5low
VY sl slalaogas w5l Jol> mls
ogyl S ile ade paST (Y JSE) FeNe 5 FEA
SRRSO RN T
ade WS oo Jlee weyd Ve g Ve S )
Slas,o 0F g ¥ g 50 P.odrechsleri 3 o
oo ade 5 FeA agn ails aly 5l (Sl
50 cpporsl poin anlllae 3y50 Sagsl 5 Lo
i jo,8 mla L) S o) clilas susS cuiles
Ay gl JelS jebas £V e dgw a5 > j0 (Gl 00


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

[ DOR: 20.1001.1.22285458.1400.12.45.6.5 ]

Qg Demnd (LYIEY (VIV) Fo A dhgs S5 o3k i

Ol¥er @i ol vz b el (P<-/-0)

e sy 35 Sla S (S55lsd 50 ¥ S

el 65l ) Lasgi 5B s ot oaims (Lid 45 FrA agpes SLLI s b dlla g ¥ IS

e S dgu (S Slasiie 5 5539 0w g (eSSl Clad 1) Jgon

oy 0las

Ot b 9 lslinl (g aygm
caled ol

g

985N

‘?)Uwuﬁjlxﬁ KW

F. oxysporum

R.
solani

P.
ultimum

P. drechsleri

P.
capsici

Obyee Jypame

dgw

MN889432

S. thinghirensis DSM
41919T (FM202482)

N, xS

A

MN888938

S. monomycini NRRL B-
24309"
(JNYL01000005)

74

of

pas

5 0ad a5 L )0 S plyiees g 33 0 Jlosal
o el o0 s o5 e 5ol e 1y

e sbay LSy Luls s (AYYY (VV) £

P (K, e Hgm) o cdale cwl 5 gyl



https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

285458.1400.12.45.6.5 ]

[ >4

[ DOR: 20.1001,

gw Holig, 51 eV (V/V) cdale L jlas [0 w0l
Sy ) s 0g0) J S 405 Jobo Sye 53 £00
ot Alols S 5 1Y (VV) il ) g ( sk
cdale o a) (Jobo S0 VY0 g 4y 5 w18 S (55
599) b Jshos 51 (o (o & Hsba,s Sye VN (V/V)
Sye N e G s b saslie (Jske S, /¥
Lol s &S e jo 09 wo 0 B0 aSesy (lres
soalive ol <5y 18+ 5| L (VAV) VY- cllile

o2 T A dgn 5l el Y (VIV) cdale Lo Jles sl
S o TA v90) S mhaw 4 Kooy e jo ol
25l 518 (ke

LoV (VIV) Jolee il gy Ve il 5l e
Sy 1V 0992) $52b b Oliee @ (oo Spe
1Y (V) il o 8 alols S a5l (Jsko
Sy MY dgam) wl S0y ICsp 4 (oS imleS

(s

Y (VIV) 57N (VIV) Jolas YL slacdale b los
oA g Fele a9
V8 - V6 =
e - s
Bl A G bond e Hl 5w bosd Jles
Voo = Yoo =
}
3
)
ER T o
RZS TR L U R PR DT U U PR £
(oo goma) Sals (gomo— gama) Al
FeAarm SRR
IC,, Y/FVA YIVVE
R Squared NANAYS SJAYY .

SW480 Jslu o5, 55, 5 541 5 T+ A yolidsy, Jsbo sl 3l Jloges . JSCS

Az g5 0,90 S (2)lse 5 Glbyw ao ol b b
(Vo) asls )18 o Kaie

28 s b gle 5l (S boaegss]
Olsiedr 5 Wsdise odalie johoa Ol 5 S ol
e Ol sl waz slag)ls me (oS lgucl
sle Glp spanl gl ol g s
3L ke Elgl 1 aed moe (29,5 5 S35 SS o

2bSL Glaaiss § o i Jold gl )lg e

b ao ol @dlas ) 5l Boe
S9y » Sl ead e gcesnST sleasse
slrg,lo J@brj 310 o0y, Slbyw slaJslw
shls 00, Gl Loy Cuz Lo 5o d9z 50 (oleonds
ol (oo slaps ;g Ui, alex 5l (Sl o )lse
gl 5 Jlol «Zishe wsh 95 (Shoys) as
FeS Polss b Sl rlale e mll O j50a
Ele nlply o)l 15 Sl cullage slazuglyl 5o


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

[ DOR: 20.1001.1.22285458.1400.12.45.6.5 ]

@ Cadlys £V age 0T yo Jolre sloceS S
L oasmd opl S Cailes Slo s sloJol o) 5l
Solewm w2 ade p wge Gl SledST Congas
o5 Gl wo 5SS ceols s
S gbadlae o bcacegsST slaage
V) LKoo 5 Abdel-Aziz .col oo osalie
(s B us «(HepG2 Sobw 00)) Glbyw ws sl
I e los s s o1 5T 5 ol STy a

(Y9) wsls flis |y S 5l onds

i LT 3l £ g b aslie 10 FoA apu
D)5 Sy (Seegsl S e 59 e g Bl (5565
AR VSR PRSI e
seS S (Fr Jde wo bl b e
(YY) o) en g Bg)l5 el oals (3155 (55989 o
2989 Slb e 25 Sl ST (V1) e 5 5
255,85 Sl oy Joloo iz 555 2 )
55890 3dgi 4y o8 FeA ayan a8 il 1 (VALYY)
Sns ool ol ol sl ws 136 olen wls el
3l oolaiwl b aggu ol conl (Se Bk 51 ols s
22 Jolone slocdplie a5 iny Ciies eilSe 50
Codled ol oad sk Spe e j5dgi00m 9 O
Streptomyces ;| oo laz slbcdglie Slbw oo
MUM256 s Lo gy o] g g sl 00y ST 4y

(Y 3 ls elsS il sla Jolo 0o sla il

PPN 5T Glaag Jshe Coans aslllas ol 5o
S MTT 55, b bl 09, Glboyw (Jobo 05, 2l
R or s 9)lo DB bl sle Sl (G2,
g ToA GlacaogsS| lawg ICsy polin 4 88

(SWA80) Jus )55 Sl js Jshos 03, 59, 52 F+ )+
A osls las

25555 @Y o sl ol Gleys (s55l0 S5
VLS L Gy sl 55, » wls 5 a0l
Jobo 03, 59, 32 dgw 95l Holaie ey S ]
Sy90 ol Slbswlhz &5 glls a5 SW480
O SLjed 5l (e Sl 5 S5 1B (o)
WS I o s wles ) V0 YL S cul

A8 jei oolaiwl 0,50 b dS lag,le (6 ks

5 elolis 4 33ge 55U 4T o)ls 0g2g S o

S ws Cools olKes 5 Dhaneesha
03, ply yo Streptomyces artemisiae MCCB 248
Wiols slas 1, (NCI-H460) oLl 4 yUs s ok

Streptomyces o, b 35 o,Ken g Prashanthi
03, &9, p griseoaurantiacus JUACT 01
isle lad Sl s sl ol iSs

ao sl gl gladlas b oo oL Kes 4 Davies
Streptomyces bingchenggensis — o)las Sl
o ol las Jele sleos ) ples (59, » |, ULS14
Al a5 as Jatin oyibe cole Lsle ow,
(VY)Y Gl ynglEeS 5 0y 3yl ailion (6,5

s sl il Ko gladdlas o (Y-VY) o)) Ken 4 Silva
Glises slad g 5l oads lax a5l slacdsilio Jolo
oo 05, (naiz 69 » 1) bluogST aylaie
CMAA 1653 § CMAA 1527 a5 50 oS 5

CriogiaS| olass 3, ,» (YY) wiog e

S 1585508 Cacnggl anle ol jo a5 g
Fade nwiog ool las 09> 5l 2,8 as cdled

Dgms 93 oled 30 ol )y S0 Caneggl 5 7,1
oy ] cimoS ST Cools ool 5l ey #4) o FoA
ao ,5bwas ol Jole as ol cwyp slp
O3 889 BlunsiniS| Slagsl o g ()1
aS wisls flas (YY) o)) Kee 4 Sadeghi .ol oo
o 5l g g0 %‘T 5 Jslw g )‘)é sleceS 5
P. Aol ble e Uy enlopt ]
AY0) 8 1o &S g olKislo;l Lyl ,o |, drechsleri

adgs as Wols slas (V+V+) oK 4 Abbasi
5> Ul IT20  SS14 clady g Lawsgs 585,00
(A) 03l GBS Lyl s oo g ylams S o



https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

285458.1400.12.45.6.5 ]

[ DOR: 20.1001,

>4

)

sladske ol 69 p Gl 2o g9l Cools

G S glatysu oo ol s ol b
Slp 9> Sasl Guaggl 5 (2,8 b5 Lo
R deba by wiee ol ws bl )
2 e Sidy Jke glacus o anie
gleeS i b obagw Sbul 4 by e glaadlle
OBLS (7,6 b )T low CasisSLT sladyss 3l i3a
Ay ez g 2B wo sl il agl gl colil
@S 3 ol lp basw ol Lo 9900w
~a2g b cwl SS et i)l g el ool a9
Sbadsbe o> (Bl a5 nl alaxr 5l placysgaze &
2y L Caglie 395 5l baygu pl s Slb
lbeled b som Jole 0 Sl (5908 cnlpl F)
@9l Cuglia (jglidyy )0 S92g0 She (slo)cudplie
a p03 Sy |y Lo g 90 ol Caled )0 090 gy 38
FSe05 039; ol 0lays Slp Wi 29l (B

5,5 daly>

—

(S 39 4
93 yolidy) 598 Glboywas bl adllae ol b
SWABD slosho 03; (59) 32 |y siposeST aygus
b g 9 Gl S ol Gl S5 00 ol
VE ol 5E ol g oml ol g My alope S
o gl aarg baiad Ol sacegicS] 4gu
9 Sl gly adlhas adlol ouls cuslice 598 Jokw
Olysa g 95 ol 3l e (G)cddplie Lol
450yl 3929 Sl (nl ogilly ysboty & (ke Jypao
245 098 (o0 08l iy 09 by (oo czga

g ploxil (6 s (o) 2 bl s,


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

[ DOR: 20.1001.1.22285458.1400.12.45.6.5 ]

&lw

1. Rawla, P., Sunkara, T., & Barsouk, A. 2019. Epidemiology of colorectal cancer: incidence, mortality,
survival, and risk factors. Przeglad gastroenterologiczny, 14(2), 89.

2. Araghi, M., Soerjomataram, 1., Jenkins, M., Brierley, J., Morris, E., Bray, F., & Arnold, M. 2019.
Global trends in colorectal cancer mortality: projections to the year 2035. International journal of cancer,
144(12), 2992-3000.

3. Balagurunathan, R., Radhakrishnan, M., Shanmugasundaram, T., Gopikrishnan, V., & Jerrine, J. 2020.
Sample Collection, Isolation, and Diversity of Actinobacteria. In Protocols in Actinobacterial Research
(pp. 1-24). Springer, New York, NY.

4. Bhatti, A. A., Haq, S., & Bhat, R. A. 2017. Actinomycetes benefaction role in soil and plant health.
Microbial pathogenesis, 111, 458-467.

5. Hug, J. J., Bader, C. D., Remskar, M., Cirnski, K., & Miiller, R. 2018. Concepts and methods to access
novel antibiotics from actinomycetes. Antibiotics, 7(2), 44.

6. Mahajan, G. B., & Balachandran, L. 2012. Antibacterial agents from actinomycetes-a review. Front
Biosci (Elite Ed), 4(4), 240-53.

7. Sakineh, A., Ayme, S., Akram, S., & Naser, S. 2021. Streptomyces strains modulate dynamics of soil
bacterial communities and their efficacy in disease suppression caused by Phytophthora capsici. Scientific
reports, 11(1), 1-14.

8. Abbasi, S., Safaie, N., Sadeghi, A., & Shamsbakhsh, M. 2019. Streptomyces strains induce resistance
to Fusarium oxysporum f. sp. lycopersici race 3 in tomato through different molecular mechanisms.
Frontiers in Microbiology, 10, 1505.

9. Abbasi, S., Safaie, N., Sadeghi, A., & Shamsbakhsh, M. 2020. Tissue-specific synergistic bio-priming
of pepper by two Streptomyces species against Phytophthora capsici. PloS one, 15(3), €0230531.

10. Yuan, W. M., & Crawford, D. L. 1995. Characterization of Streptomyces lydicus WYEC108 as a
potential biocontrol agent against fungal root and seed rots. Applied and Environmental Microbiology,
61(8), 3119-3128.

11. Alexander, D. B., & Zuberer, D. A. 1991. Use of chrome azurol S reagents to evaluate siderophore
production by rhizosphere bacteria. Biology and Fertility of soils, 12(1), 39-45.

12. Tripathi, G., & Rawal, S. K. 1998. Simple and efficient protocol for isolation of high molecular
weight DNA from Streptomyces aureofaciens. Biotechnology techniques, 12(8), 629-631.

13. Altschul, S. F., Madden, T. L., Schiffer, A. A., Zhang, J., Zhang, Z., Miller, W., & Lipman, D. J.
1997. Gapped BLAST and PSI-BLAST: a new generation of protein database search programs. Nucleic
acids research, 25(17), 3389-3402.

14. Das, R., Romi, W., Das, R., Sharma, H. K., & Thakur, D. 2018. Antimicrobial potentiality of
actinobacteria isolated from two microbiologically unexplored forest ecosystems of Northeast India.
BMC microbiology, 18(1), 1-16.

15. Jahangiri, B., Khalaj-Kondori, M., Asadollahi, E., & Sadeghizadeh, M. 2019. Cancer-associated
fibroblasts enhance cell proliferation and metastasis of colorectal cancer SW480 cells by provoking long
noncoding RNA UCAI1. Journal of cell communication and signaling, 13(1), 53-64.

16. Abdulrehman, G., Xv, K., Li, Y., & Kang, L. 2018. Effects of meta-tetrahydroxyphenylchlorin
photodynamic therapy on isogenic colorectal cancer SW480 and SW620 cells with different metastatic
potentials. Lasers in medical science, 33(7), 1581-1590.

17. Kaufmann-Molnar, 1., & Fringer, A. 2019. Chemotherapeutic side effects in colon cancer. A
qualitative study from the point of view of those affected. Pflege, 32(3), 129-136.

>



https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-01-30 ]

[ DOR: 20.1001/.2{85458.1400.12.45.6.5]
o
N

18. Pham, J. V., Yilma, M. A., Feliz, A., Majid, M. T., Maffetone, N., Walker, J. R., ... & Yoon, Y. J.
2019. A review of the microbial production of bioactive natural products and biologics. Frontiers in
microbiology, 10, 1404.

19. Davies-Bolorunduro, O. F., Adeleye, I. A., Akinleye, M. O., & Wang, P. G. 2019. Anticancer
potential of metabolic compounds from marine actinomycetes isolated from Lagos Lagoon sediment.
Journal of pharmaceutical analysis, 9(3), 201-208.

20. Silva, L. J., Crevelin, E. J., Souza, D. T., Lacerda-Junior, G. V., de Oliveira, V. M., Ruiz, A. L. T. G.,.
& Melo, 1. S. 2020. Actinobacteria from Antarctica as a source for anticancer discovery. Scientific
reports, 10(1), 1-15.

21. Dhaneesha, M., Naman, C.B., Krishnan, K.P., Sinha, R.K., Jayesh, P., Joseph, V., Singh, 1.B.,
Gerwick, W.H. and Sajeevan, T.P., 2017. Streptomyces artemisiac MCCB 248 isolated from Arctic fjord
sediments has unique PKS and NRPS biosynthetic genes and produces potential new anticancer natural
products. 3 Biotech, 7(1), p.32.

22. Prashanthi, K., Suryan, S. and Varalakshmi, K.N., 2015. In vitro anticancer property of yellow
pigment from Streptomyces griseoaurantiacus JUACT O0l. Brazilian Archives of Biology and
Technology, 58, pp.869-876.

23. Duangupama, T., Intaraudom, C., Pittayakhajonwut, P., Suriyachadkun, C., Tadtong, S., Sirirote, P.,
& Thawai, C. 2021. Streptomyces musisoli sp. nov., an actinomycete isolated from soil. International
Journal of Systematic and Evolutionary Microbiology, 71(7), 004857.

24. Sadeghi, A., Koobaz, P., Azimi, H., Karimi, E., & Akbari, A. R. 2017. Plant growth promotion and
suppression of Phytophthora drechsleri damping-off in cucumber by cellulase-producing Streptomyces.
BioControl, 62(6), 805-819.

25. Abbasi, S., Sadeghi, A., & Safaie, N. 2020. Biocontrol of Cucumber Damping-off by Streptomyces
Strains Producing Siderophore and Cellulase under Extreme Condition. Biol J Microorganism, 9, 1-13.

26. Abdel-Aziz, M. S., Hathout, A. S., El-Neleety, A. A., Hamed, A. A., Sabry, B. A., Aly, S. E., &
Abdel-Wahhab, M. A. 2019. Molecular identification of actinomycetes with antimicrobial, antioxidant
and anticancer properties. Comunicata Scientiae, 10(2), 218-231.

27. Gokarn, K., Sarangdhar, V., & Pal, R. B. 2017. Effect of microbial siderophores on mammalian non-
malignant and malignant cell lines. BMC complementary and alternative medicine, 17(1), 1-11.

28. Saha, P., San Yeoh, B., Xiao, X., Golonka, R. M., Kumarasamy, S., & Vijay-Kumar, M. 2019.
Enterobactin, an iron chelating bacterial siderophore, arrests cancer cell proliferation. Biochemical
pharmacology, 168, 71-81.

29. Tan, L. T. H., Chan, C. K., Chan, K. G., Pusparajah, P., Khan, T. M., Ser, H. L., ... & Goh, B. H.
2019. Streptomyces sp. MUM256: A source for apoptosis inducing and cell cycle-arresting bioactive
compounds against colon cancer cells. Cancers, 11(11), 1742.

30. Neugut, A. L, Lin, A., Raab, G. T., Hillyer, G. C., Keller, D., O’Neil, D. S., ... & Hershman, D. L.
2019. FOLFOX and FOLFIRI use in stage IV colon cancer: analysis of SEER-medicare data. Clinical
colorectal cancer, 18(2), 133-140.

31. Gao, Y., Shang, Q., Li, W., Guo, W., Stojadinovic, A., Mannion, C., Man, Y.G. and Chen, T., 2020.
Antibiotics for cancer treatment: A double-edged sword. Journal of Cancer, 11(17), p.5135.


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html

[ 0€-T0-920¢ Uo Jrneidlguou wouy papeojumod ] [G'9'Sh"2T'001 18558222 T'T00T 02 :40A |


https://dor.isc.ac/dor/20.1001.1.22285458.1400.12.45.6.5
http://ncmbjpiau.ir/article-1-1446-fa.html
http://www.tcpdf.org

