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Annotatsiya: Endofitik mikroorganizmlar tomonidan ishlab chigarilgan ikkilamchi
metabolitlar yangi dorilarni kashf qilish uchun biologik faol birikmalarning muhim boy
manbaidir. Ushbu tadgigotda ilk bor Vernonia anthelmintica o simligining bargidan endofitik
zamburug ning ajratib olinishi, 18S rRNK gen ketma-ketligi usuli bilan identifikatsiya gilininshi
hamda endofit zamburug™ tomonida ishlab chigarilgan ikkilamchi mitabolitlarning farmakologik
faolligiga asoslangan. Thermothelomyces thermophiles XJF-9 zamburug'li  shtammi
Staphylococcus aureus, Escherichia coli bakteriya va Candida albicans zamburug™ patogenlariga
garshi ko'rsatishda istigbolli natijalarni ko'rsatdi. Bundan tashqari, sitotoksik va diabetga garshi
faollik ham namayon etdi.

Aunomauusn.  Bmopuunvie = memaboaumvl,  npooyyupyemvie — IHOODUMHBIMU
MUKPDOOP2ARUIMAMU, ABTIAIOMCA  6AHCHBIM bocamvimM UCMOYHUKOM OUONOUYECKU AKINMUGHBIX
coeOunenutl 011 CO30aHUS HOBbIX J1eKapcneeHHblx Cp€0€l’l’l€. Tekywue UCCIe008aHUsL OCHOBAHBL HA
gapmaronocuveckol  akmusHocmu  HOOQuUmMHO20  2puba,  BbLOENEHHO20 U3  JUCNbEs
nekapcmeennoeo pacmenus Vernonia anthelmintica, woemmugpuyuposannozo ¢ nomowvio
Memoda nociedosamenvhocmeti cenoé 185 pPHK u enepsvie oyenennHo2o Ha Hanudue
ouoakmusHvlx emopuunbix memaboaiumos. Llmamm epubos Thermothelomyces thermophiles
XJIF-9 npooemoncmpuposan muocoobewarouue pe3yiomamsl 8 OMHOWEHUU AHMUMUKPOOHOU
axmusnocmu npomug daxmepuii Staphylococcus aureus, Escherichia coli u namoeenos epuba
Candida albicans. Kpome moco, nposersiem yumomokcuweckyro u aHmuouademuyeckyio
AKMUBHOCH1b.

Abstract. Secondary metabolites produced by endophytic microorganisms are an
important rich source of biologically active compounds for novel drugs discovery. Current
research is based on pharmacological activities of endophytic fungus isolated, identified with 18S
rRNA gene sequences method and evaluated for bioactive secondary metabolites from the leaves
of medicinal plant Vernonia anthelmintica for first time. Fungal strain Thermothelomyces
thermophiles XJF-9 exhibited promising results towards antimicrobial activities against
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Staphylococcus aureus, Escherichia coli and the yeast Candida albicans. Moreover, displayed
cytotoxic and anti-diabetic activities.

Kalit so zlar: Thermothelomyces thermophiles, endofitlar, gen ketma-ketligi, mikroblarga
garshi tahlil, sitotoksik va diabetga garshi faollik

Knroueswie cnosa: Thermothelomyces thermophiles, suoogumet, nocreoosamenvrocmu
CEHO6, aHmuMqu06an7 aAHajau3, yumomoKxKcudeckas u aumuouabemu4eckas akmueHoCme.

Keywords: Thermothelomyces thermophiles, endophytes, gene sequences, antimicrobial
assay, cytotoxic and anti-diabetic activities

Kirish

Endofitik zamburug'lar o'simlik mikrobiomining mihim va xilma-xil guruhi bo'lib, ular
xojayin o'simlikning sog'lom to gimalarida koloniya hosil giladi va hech ganday salbiy
alomatlarni keltirib chigarmaydi [1-3]. Endofitik zamburuglar farmakologik faol ikkilamchi
metabolitlarning eng ko'zga ko'ringan va muhim ishlab chigaruvchilardan biri bo'lib, hosil bo'lgan
biofaol ikkilamchi metabolitlar xo'jayin o'simliklarining fiziologiyasiga, biotik va abiotik
stresslarga garshi himoya va bardoshliligiga ta'sir gilishi mumkin [4, 5]. Biologik faol tabiiy
birikmalar bir gator biologik faollikni namoyish etdi: mikroblarga qgarshi [6, 7], antioksidant [8],
rak hujayralariga [9, 10] va asetilxolinesteraza (AChE) ingibitor aktivligi [11]. Shunday qilib,
endofit zamburug'lar farmakologiya va gishlog xo'jaligida go'llaniladigan farmakologik faol
birikmalarning boy manbai hisoblanadi.

Ushbu tadgigot endofitlarning biologik faolligini chuqurrog o'rganishda muhim gadamdir.
Dorivor V. anthelmintica o'simligining bargidan ajratib olingan endofitik zamburug'i Th.
thermophile XJF-9 ning umumiy etil asetat ekstrakti inson saraton hujayralarining bir nechta
liniyalarida sitotoksiklik faolligini, shuningdek, mikroblarga garshi va diabetga garshi faollikni
namoyish etdi. Olingan natijalar shuni ko'rsatadiki, biofaol ikkilamchi moddalar farmokologik
salohiyatga ega dori nomzodi sifatida ko'rib chigishni taklif giladi.

: Cultivation

Mybeliophthor
thermophila

Antimicrobial assay Extraction
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Rasm 1. Ushbu tadgigotda go'llaniladigan asosiy yondashuv

Materiallar va usullar

Endofitik zamburug ning ajratish va aniglash

O‘simlik namunalari Xitoy Xalq Respublikasi, Shinjon viloyatining Xutan tumanidan
yig'ildi. Endofit zamburug'larni ajratib olishda Rustamova [12-14]. va boshqgalar tomonidan
tasvirlangan metoddan foydalanildi. Endofitlarni ajratishda kartoshka dekstroz agar (PDA)
ozugasidan (kartoshka ekstrakti 4g/L, dekstroz 20g/L, agar 15g/L va distillangan suv) foydalanildi
va 28C° da bir hafta inkubatsiya gilindi. Zamburug'lar koloniya hosil gilib 0’sganidan sung
ularning rangi, shakli va hajmiga garab tozalandi. Toza ajratib olinga shtamm keying tajribalar
uchun 4 C° da saglandi. Endofit zamburug'ning identifikatsiya qilishda Nei [14, 15] va
boshgalarning metodlaridan foydalanildi. Th. thermophile XJF-9 shtammining 18S rRNK gen
ketma-ketligi olindi va NCBI ma'lumotlar bazasi (htt://blast.ncbi.nIm.nih.gov) bilan solishtirildi.

Endofitik zamburug ni etishtirish va ekstraktsiya gilish

Endogit zamburug'i shatmmi Th. Thermophile XJF-9 ni kartoshka extraktini suyuq
fermentative muhitiga (kartoshka ekstrakti 4 g/l, D-glyukoza 20 g/l va 1 | distillangan suv) 28 kun
davomida 28 °C da 160 aylanish tezligida inkubatsiya gilindi. Inkubatsiyadan keyin, zamburug’li
kultira filtirlab olindi, hujayralardan holi supernantantlar etil asetat bilan ekstraksiya gilinib
zamburug® ishlab chigargan ikkilamchi metabolitlarning umumiy ekstrakti olindi [14, 16].

In-Vitro biologic faollik

Antimikrobiyal tahlil

Th. Thermophile XJF-9 ning umumiy ekstrakti antimikrob faolligini aniglashda Rustamova
va boshgalar tomonidan tasvirlangan metoddan foydalanildi [9, 16, 17]. Antimikrob faolligini
tekshirishda uchta odam pathogen mikroblari S. aureus (ATCC6538), E. coli (ATCC11229) va
zamburug® C. albicans (ATCC10231) dan foydalanildi.

Sitotoksik faollik (MTT tahlili)

Endufitik zamburug™ Th. Thermophile XJF-9 tomonidan ishlab chigarilgan ikkilamchi
metabolitlar rak kasalligiga nisbatan faolligi tekshirishda MTT tahlilidan foydalanildi [18-21].
Bunda MDA-MB-231 (ko'krak bezi saratoni), Hela (bachadon bo'yni saratoni) va HT-29 (yo'g'on
ichak saratoni) kabi odam saraton hujayralari ishlatildi.

-9

IR:(C—B)

x 100

Bu erda C - nazorat guruhining OD, S - tajriba guruhining OD, B - blankning OD.

Anti-diabet faolligi (PTP-1B inhibitor tahlili)

Endofitik zamburug' Th. Thermophile XJF-9 ning hujayrasiz supernatantining diabetga
garshi faolligi va tirozin fosfataza 1B (PTP1B) ogsiliga garshi ekstrakti nashr etilgan tahlilga
muvofiq baholandi [8]. Inhibirlash darajasi (IR) quyidagi tenglama yordamida hisoblab chigilgan:

Pc — Ps

IR(%) = x 100

C
bu yerda PC - nazorat elementining absorbsiyasi va PS - namunaning absorbsiyasi [18].

Yugori samarali suyuqlik xromatografiyasi (HPLC) tahlillari

Zamburug ning ikki gram qurug umumiy ekstarakti metanolga eritilib HPLC SHIMADZU
(XSELECT CSH™ Prep C18, 5 um) da analiz gilindi. Erituvchi sifatida

asetonitril (MeCN) va suv ishlatildi (10-100v/90-0).

Natijalar va muhokama
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Endofit zamburug ning ajratish va identifikatsiya gilish

Dorivor o'simlik V. anthelmintica ning bargidan umumiy 10 ta zamburug™ shtammi ajratib
olindi. Shulardan Th. thermophile XJF-9 ning ikkilamchi metabolitlarining biologik faolligini
o0 rganish uchun tanlab olindi. Chunki The. Thermophile XJF-9 ning etil acetate ekstarkti tastlabki
tekshiruvlarda antimikrob faollikni namayon qildi. Zamburug™ shtammi The. thermophile XJF-9
18S rRNA gen sekvens yordamida identifikatsiya gilindi va GenBank ga qo'shilish ragami
(MW881457) orqgali deposed qilindi. Ajratib olingan shatmm NCBI GenBank bazasidagi yaqin
turlariga 99.55% o xshashligi aniglandi (Rasm 2)

69 —— Corynascus verrucosus MUT ITA :4878 (KT587332.1)

30 ———— Chaetomium globosum WFWML4 (JQ964323.1)

100 | Humicola fuscoatra (NG 062672.1)
32 | Humicola fuscoatra DAOM 35882 (AY706333.1)

Chaetomium elatum (M83257.1)

86
20 - Chaetomium globosum (AY545725.1)
3{9

—— Chaetomium globosum NK-102 (HQ529774.1)
Chaetomium globosum NK-103 (JN394588.1)

67

—— Thermothelomyces hinnuleus ATCC 52474 (NG 064994.1)
- Myceliophthora thermophile XJF-9 (MW881457.1)
43 Thermothelomyces thermophilus XJF-17 (MW881459.1)

! Thermothelomyces thermophilus XJF-5 (MW881455.1)

74 —— Madurella pseudomycetomatis TMMU3956 (EU815932.1)

Madurella mycetomatis (AF527811.1)
Chaetomium thermophilum DSM 1495 (XR 002966748.1)

0.0020

Rasm 2 V. anthelmintica dan ajratib olingan endofitik zamburug™ Th. thermophile XJF-9 18S
rRNK gen ketma-ketligiga asoslangan filogenetik daraxt. NeighborJoining usuli yordamida tahlil
gilingan

CATGTCTAGTATAAGCAATTATACAGCGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTACCTTA
TACATGGATAACCGTGGTAATTCTAGAGCTAATACATGCTAAAAATCCCGACTTCGGAGGGATGTATTTATTAGATTAA
AAACCAATGCCCTTCGGGGCTCTCTGGTGATTCATAATAACTTCTCGAATCGCACGGCCTTGCGCCGGCGATGGTTCAT
TCAAATTTCTGCCCTATCAACTTTCGACGGCTGGGTCTTGGCCAGCCGTGGTGACAACGGGTAACGGAGGGTTAGGGCT
CGACCCCGGAGAAGGAGCCTGAGAAACGGCTACTACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCCGA
CACGGGGAGGTAGTGACAATAAATACTGATACAGGGCTCTTTCGGGTCTTGTAATTGGAATGAGTACAATCTAAATCC
CTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCGCTCCAATAGCGTATATTAAAGTT
GTTGAGGTTAAAAAGCTCGTAGTTGAACCTTGGGCCTAGCCGGCCGGTCCGCCTCACCGCGTGCACTGGCTCGGCTGG
GCCTTTCCTTCTGGAGAACCGCTGCCCTTCACTGGGTGT

Rasm 3 V. anthelmintica barglaridan ajratilgan endofir zamburug™ Th. thermophile XJF-9 ning
18S gen ketma-ketligi.
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Endofit zamburug ning xom ekstraktining mikroblarga garshi faolligi

Ushbu tadgiqotda Th. thermophile XJF-9 endofitik zamburug ning umumiy ekstraktining
mikroblarga qarshi sinergetik ta'sirini o'ragnishga e'tibor qaratilgan. Etil asetatli umumiy
ekstrakning mikroblarga garshi faolligini tekshirishda uchta odam pathogen mikroblaridan
foydalanildi: Gram-musbat S. aureus, Gram-manfiy E. coli va zamburug™ C. albicans. Th.
thermophile XJF-9 ning ekstrakti S. aureus va E. coli ga garshi kuchli antibakterial ta'sir ko'rsatdi,
18 va 21 mm ingibirlanish zonalarini hosil qgildi (1-jadval).

Biz bu ishimizda ilk bor V. anthelminticaning havo gismining endofitik zamburug'laridan
olingan ekstraktlarni mikroblarga nisbatan faoligi o rganildi. Ushbu yangi yondashuv kelajakda
endofitik bakteriyalardan mikroblarga garshi preparatlar ishlab chigarish uchun asos bo'ladi.

Table 1. Th. thermophile XJF-9 ning antimikrob faolligi ingibirlash zonasini diametri (mm)

baholandi
Sample Namuna Namuna  C.albicans E.coli  S.aureus
konsentratsi miqgdori (mm) (mm) (mm)
yasi (BL)

Ampitsillin 10 mg/ pL 5 20

Ampitsillin 1 mg/ pL 5 27
Amfoterisin B 5 mg/ puL 20 17
Th. thermophile 50 mg/ pL 20 15 21 18

XJF-9

Sitotoksik faollik

Th. thermophile XJF-9 ning umumiy etil asetat ekstarktining sitotoksik faolligi MDA-MB-
231 (ko'krak bezi saratoni), Hela (bachadon bo'yni saratoni) va HT-29 (yo'g'on ichak saratoni)
odam saraton hujayralariga tekshirildi. Endofitik zamburug ning sinergik ta'siri ko'p magsadli
bolib barcha turdagi rak hujayralarni ingibirladi. Aynigsa

HT-29 va Hela rak hujayralarni kuchli ingibirladi, 1Cso giymatlari mos ravishfa
quyidagicha bo'ldi; 9.89 pug/mL £ 0.35 va 7.85 pg/mL + 0.15 (Jadval 2). MDA-MB-231 rak
hujayrasida sinovdan o'tkazilganda, goniqarli potentsial 1Cso giymatlari 13,99 mkg/ml £ 0,69
bo'ldi. ljobiy nazorat uchun doksorubitsin (DOX) ishlatiladi.

Jadval 2. Endofit zamburug ning etil asetatli ekstraktining odam saraton hujayralari HT-29,
MCF7 va Helaga sitotoksik faolligi

Namuna Hujayralar
I1Cs0 (ng/mL)
HT-29 MDA-MB-231 HT-29
Th. thermophile 7.85 ug/mL £0.15  13.99 pg/mL £0.69  9.89 pg/mL +0.35
XJF-9
DOX 0.72 ug/mL £0.05 0.16 ug/mL +0.004 0.12 pg/mL £ 0.007

Antidiabetik faollik (PTP-1B ingibir tahlili)

PTP-1B ingibitori insulin signalizatsiyasini salbiy tartibga solishda juda muhim rol
o'ynaydi. Zamburug'li endofitning umumiy etil asetat ekstrakti PTP-1B fermentiga garshi in vitro
inhibitor faolligi uchun o'lchandi. Bizning hisobotimizda endofitik zamburug™ Th. thermophile
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XJF-9 ning umumiy etil asetat ekstraktining antidiabetik faolligini tekshirdi. Th. thermophile XJF-
9 ning xom ekstrakti 1Cso qiymati 6,12+0,45 pg/ml bo‘lgan PTP-1B ni sezilarli darajada
inhibirladi.
Teble 3. Dorivor o'simlik V. anthelmintica ajratilgan endofitik zamburug ning xom
ekstraktining PTP1B fermentini ingibirlash

Namuna 1Cs0 (Lg/mL)
Th. thermophile XJF-9 6.12+0.45
PTP1B ingibitor 1.76%0.60

Th. thermophile XJF-9 zamburug ining xom ekstraktining HPLC tahlili

Th. thermophile XJB-9 zamburug'l tomonidan ishlab chiqgariladigan biofaol tabiiy
birikmalarni HPLC da analiz gilindi. Natijalar shuni ko rsatdiki umumiy ekstraktda fenolik, pirrol
birikmalari, alkaloidlar va lakton hosilasi asosiy tarkibiy gismni tashkil etdi.

7 CRUDE EXTRACTS #4 F4 UV_VIS_1 WVL:210 nm
mAU
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1,000

8754

[

750 -16.640

625

5004

152 - 26.150]

375 316-497693

250 71 -38.853

|78 - 49.737

12512445 180 - 56.300

Rasm 4 Th. thermophile XJF-9 zamburug® tomonidan ishlab chiqgarilgan ikkilamchi
metabolitlarning HPLC tahlili

Xulosa

Endofitik zamburug™ V. anthelmintica o simligining barglaridan ajratib olindi. Ajratib
olingan shtamm 99.55% Th. thermophile ga o' xshash. Th. Thermophile XJF-9 ning etil asetatli
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ekstrakti bir qgator; sititoksik, mikroblarga garshi va antidiabetik biologik faolligi tekshirildi.
Zamburug ning umumiy ekstrakti odam bakterial patogenlari S. aureus va E. coli ga garshi kuchli
antibakterial ta'sir ko'rsatdi, mos ravishda 18 va 21 mm inhibirlash zonasini hosil gildi. Bundan
tashgari, HT-29 va Hela rak hujayralariga 1Cso giymati 9,89 mkg/ml + 0,35 va 7,85 mkg/ml £ 0,15
kuchli sitotoksik faollikni namayon gildi.

BBenenue

OHpopuUTHBIE TPUObI TPEACTABISIIOT COOOM dYpe3BhIUANHO pa3zHOOOPa3HYIO TpYyIILy
MHUKpOOMOMa pacTeHHUH, KOTOpPbIE KOJOHU3UPYIOT 3J0POBBIE pACTUTENIbHBIE TKAaHU CBOUX
pPacTeHUI-X035€B M HE BBI3BIBAIOT KaKUX-THMOO HEraTMBHBIX cuMmnToMoB [1-3]. DHooputHbIe
rpulObl  SIBISIOTCS OJAHMMH U3 HauOojee M3BECTHBIX M BAXHBIX IPOU3BOIUTEICH
(apMakoJIIOTHYECKH AaKTHBHBIX BTOPHYHBIX META0OJIMTOB, KOTOpPBIE MOTYT BIMATH Ha
(U3NONOTUIO PACTEHU-X035IMHA, €T0 3aIUTy U YCTOHYHUBOCTh K OMOTHYECKUM M aOHOTUYECKUM
crpeccam [4, 5]. BuoakTUBHBIC PUPOTHBIC COCTMHEHHS TPOSBIISIIOT HECKOIBKO OMOJIOTHYECKUX
AKTUBHOCTEH, TAKMX KaK aHTUMHUKpOOHas [6, 7], antnokcunantHas [8], murorokcuunocts [9, 10]
U HMHTHOMPYIOIIass aKTHUBHOCTH areTmwixoiuHacrepassl (AXD) [11], Takum oOpa3oM, OHH
ABIISIOTCSL  OOraTbIM HMCTOYHUKOM (DapMaKOJIOTWYECKH AaKTUBHBIX COEIMHEHHH, KOTOpbIC
UCTIONB3YIOTCS B ()apMaKOJIOTUH. U CEITbCKOE X03IHUCTBO.

OTO wuCcleoBaHHE SBISETCA BaXHBIM [IaroM B Ooiee TIyOOKOM HM3y4YeHHHU
OMO0JIOTNYECKOI akTUBHOCTHU SHAO(DUTOB. OOIIN STHIAIETaTHBIN SKCTPAKT SHA0(DUTHBIX TPHOOB
MPOSIBISIET IIUTOTOKCHYECKYIO aKTHBHOCTh B OTHOIICHWM HECKOJBKUX JIMHUI PAaKOBBIX KIETOK
YeIoBeKa, a TaKkKe AaHTUMHUKPOOHYI0 M aHTHIMAOCTUYECKYI0 aKTUBHOCTh. Pe3ynbTarsl
MOKa3bIBAIOT, YTO MPEIMNOJIOXKHUTEIBHO €ro pacCMOTpEHHE B KauyecTBe KaHIHWIATa B
JIEKApCTBEHHBIE CPEJICTBA C TEPANIEBTHUECKUM ITOTEHIIUAIOM.

Myéeliophthora
thermophila

Antimicrobial assay Extraction

Pl/IcyHOK 1. OcHoBHOI1 noaxoMd, HCIIOJIb30BaHHBIM B HACTOSAIIEM HCCICIOBAHMU.
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Mamepuan u memoowl

Buvioenenue u uoenmuguxayusn snoogpumnozo cpuba

OOpa3upbl pacTeHud ObLTM COOpaHbl Ha CyXHMX TOYBEHHBIX YyYacTKax paiioHa XyTaHb
npoBuHmy CunblRsH Kwuraiickoit Hapomnoit PecryOnmuku. DHAOMUTHBIA MITaMM BBIICTISUIH
M3BECTHBIM METOJIOM, OITUCAaHHBIM PycTamoBo# n coaBropamu [12-14] 0THOCHTENBEHO BBIACICHUS
Y OYHCTKH SHAOPHUTHOTO I'pHOKa C UCTIOIH30BAHUEM CPEbI C KapTO(eTbHO-IEKCTPO3HBIM arapom
(PDA) (xaprodenbhslii 3xcTpakT 4 /11, nekcrposa 20 v/, arap 15 r/n u quctuiimpoBanHast Boja)
u nHoKyJsuu npu 28°C B Teuenune Henenu. Ilocie pocta KOJTOHUM TPUOOB MX OTIENSIN IO
uBery, ¢opme u pasmepy u oummand. Yuctywo KyabTypy rpuba xpanwnu mnpu 4 C° must
JajgbHEHILEro UCTob30Banus. MneHTudukanuio 3H10puTHOTO Tprda mpoBoawiu mo meroay Nei
u coanr. [14, 15]. [Tonyuennyro mocienosareiapHocTs rena 18S pPHK mramma Th. thermophile
XJF-9 XJF-9 cpaBuuBanu ¢ 6a3oii nanuasix NCBI (htt://blast.ncbi.nim.nih.gov).

Kynvmueupoeanue u sxcmpaxyus In0opumnozo zpuoa

HItamm rpuba Th. thermophile XJF-9 kynbTiBHpoBanu Ha (epMeHTAIMOHHOH cpere,
cozepKamiei kaproenbHblid SKcTpakT 4 r/n, D-raroko3y 20 r/in u 1 1 qUCTUIUTMPOBaHHON BOIBI,
B TeueHue 28 nueit npu 28 -C npu BeTpsixuBanuu 160 06/mun. [Tocne nHKyOanum KyibTypaibHas
cpena konebanach, 3aTeM OECKJIETOYHBbIE CYNEpPHATaHThl SKCTParupoBaM ASTHIAIETATOM U
MOJTy4alid HeOUHIIICHHBIH dKCTpakT [14, 16].

In-Vitro 6uonoruyeckasi akKTHBHOCTh

AHMUMUKPOOHBIIL ananu3

W3mepsiin aHTUMUKPOOHYIO aKTMBHOCTB ChIporo skctpakta Th. thermophile XJF-9,
UCIIOJIBb3Ys METO/I, omrcaHHbIi Rustamova u coasr [9, 16, 17]. J{1st aHTUMUKPOOHOTO CKPHUHUHTA
MCTOJIb30BAJIM TPU THUIA MAaTOTCHHBIX JUIS YEJIOBEKa IITAMMOB, TAaKUX KaK MUKpOOBI S. aureus
(ATCC6538), E. coli (ATCC11229) u rpu6 C. albicans (ATCC10231).

Humomoxcuueckan akmusnocmes (ananuz MTT)

Bropuunble MeTaOOMUTHI, MPOAYLHUPYEMBIE HCCIEAyeMbIM SHAO(GUTHBIM TpuOoM Th.
thermophile XJF-9, 6buti poBepeHbI Ha MPOTUBOPAKOBYO AKTUBHOCTH B OTHOLICHUH KIIETOYHBIX
JMHUI JepeBa paka denoBeka, Takux kak: MDA-MB-231 (pak monmouHoii xene3sr), Hela (pak
meviku Matku) U HT-29 (pak Toscroi KWIIKH) ¢ uMcnojb3oBanueM aHanuza MTT mo merony
bo3zoposa u coart [18-21]. CxopocTh HHTHOMPOBaHHS ONIPEILIISUIN 110 YPABHEHUIO

-9

=mx100

IR

3necs C — OII xouTponbHOi rpynmel, S — OII skcniepumenTanbhoi rpynmsl, B — OI1 6ianka.

Ilpomusoouabemuueckan akmuernocms (ananu3 unzuouposanus PTP-1B)

[TpoTHBOAMAOETUYECKYIO aKTHBHOCTh OECKJIETOYHOTO CyNepHATaHTa SHAOPHUTHBIX
rpuOOB M O3KCTpakTa B OTHOUICHWHM mNpoTenHTHpo3uH(pocharazsl 1B (PTP1B) onenuBamu
cornacHo omyOiukoBanHOMy aHanu3y [8]. Ckopocts mHruOupoBanus (IR) paccumThiBamM 10
CIICAYIOIEMY YPaBHEHHUIO!

IR(%) = u x 100
Pc
3neck PC — mornonienue KOHTpoutst, a PS — moruomenue oopasia. [18].

AHanu3bl BbICOK0I(p(peKTUBHOIT KUAKOCTHOI XxpomaTorpadpuu (BIKX)

JIBa TpaMMa BBICYIICHHOTO HEOYHMIIEHHOTO SKCTPAaKTa PACTBOPSUIA B METAHOJIE, 3aTeM
aHanmu3bl poBoamn ¢ omoribio BOXX SHIMADZU (XSELECT CSHTM Prep C18, 5 mxm) ¢
IpaJIMEHTHON 3JIoupyrolneii cuctemoit pacrBoputeneii aneronutpuia (MeCN) u Boasr (10-100
006/90-0).
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Pe3yabTaTsl 1 00cy:K1€eHHE

Boinenenue u naeHTuukanus 3u10puTHOrO rpuda

Bcero u3 nuctees V. anthelmintica Beigeneno 10 mramMmmoB rpu0oB, cpert KOTOPHIX HAMH
obu1 Beigenier Th. thermophile XJF-9, nnst Oyaymiero mccnenoBaHusi OMOJIOTHYECKOTO aHATHM3a
BTOPHYHBIX MeTa0oIUTOB. [lepBOHAYANBHBI CKPHHUHT ATOTO OSTHJIALETATHOIO JKCTPaKTa
MOKa3aJl CWIbHYI0 aHTHOAKTepHalbHy0 akTUBHOCTB. LlITamm rpuda Th. thermophile XJF-9 Obin
UACHTU(UIMPOBAH 1O mocienoBareabHOCTsM reHa 18S pPHK (Pucynok 3) u nenoHupoBaH B
GenBank mon peructparmonasiM HomMepoM MW881457. Uzonsater mrtamma Ha 99,55%
ananornuHel mrammy u3z GenBank NCBI (PucyHok 2).

69— Corynascus verrucosus MUT ITA :4878 (KT587332.1)

30 ——— Chaetomium globosum WFWML4 (JQ964323.1)

100 | Humicola fuscoatra (NG 062672.1)

32 | Humicola fuscoatra DAOM 35882 (AY706333.1)

Chaetomium elatum (M83257.1)

20 - Chaetomium globosum (AY545725.1)
9 —— Chaetomium globosum NK-102 (HQ529774.1)

67 Chaetomium globosum NK-103 (JN394588.1)

—— Thermothelomyces hinnuleus ATCC 52474 (NG 064994.1)
- Myceliophthora thermophile XJF-9 (MW881457.1)
43 Thermothelomyces thermophilus XJF-17 (MW881459.1)

! Thermothelomyces thermophilus XJF-5 (MW881455.1)

74 —— Madlurella pseudomycetomatis TMMU3956 (EU815932.1)

Madurella mycetomatis (AF527811.1)
Chaetomium thermophilum DSM 1495 (XR 002966748.1)

—
0.0020
PucyHnok 2 ®unoreneTnyeckoe AepeBo, OCHOBAHHOE Ha MOCIIEA0BATENIFHOCTIX TeHoB 18S
pPHK, Boienennbix u3 sgodurHoro rpuda Th. thermophile XJF-9 V. anthelmintica,
BBIBEJICHHOI'O ¢ UCIOb30BanneM Metoaa NeighborJoining

CATGTCTAGTATAAGCAATTATACAGCGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTACCTTATA
CATGGATAACCGTGGTAATTCTAGAGCTAATACATGCTAAAAATCCCGACTTCGGAGGGATGTATTTATTAGATTAAAAA
CCAATGCCCTTCGGGGCTCTCTGGTGATTCATAATAACTTCTCGAATCGCACGGCCTTGCGCCGGCGATGGTTCATTCAAA
TTTCTGCCCTATCAACTTTCGACGGCTGGGTCTTGGCCAGCCGTGGTGACAACGGGTAACGGAGGGTTAGGGCTCGACCCC
GGAGAAGGAGCCTGAGAAACGGCTACTACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCCGACACGGGGA
GGTAGTGACAATAAATACTGATACAGGGCTCTTTCGGGTCTTGTAATTGGAATGAGTACAATCTAAATCCCTTAACGAGG
AACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCGCTCCAATAGCGTATATTAAAGTTGTTGAGGTTAAA
AAGCTCGTAGTTGAACCTTGGGCCTAGCCGGCCGGTCCGCCTCACCGCGTGCACTGGCTCGGCTGGGCCTTTCCTTCTGGA
GAACCGCTGCCCTTCACTGGGTGT

Pucynok 3 IlocnenoBatensHoctu rena 18S sunodurHoro rpuda Th. thermophile XJF-9,
BBIZEIEHHOrO U3 aucthes V. anthelmintica.
AHTUMHKPOOHAsI AKTHBHOCTH HEOYHIIEHHOT0 IKCTPAKTA IHI0(PUTOB
B Hacrosmem wuccieIoBaHMM OCHOBHOE BHHMAaHHE YJICICHO CHHEPTETHUYECKOMY
AHTUMHKPOOHOMY JICHCTBUIO TOTAILHOTO SKCTpaKTa 3H70puTHOTO rprda Th. thermophile XJF-9.
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AHTUMHUKPOOHYIO aKTUBHOCTH OOILIETr0 STHIIAIIETATHOTO SKCTPAKTa OLIEHUBAIIN C UCTIOJIb30BAHUEM
TpeX TMATOIeHHBIX JUISI  4YeJOoBeKa  MHKpOOOB.  IpaMIOJOXKHTENIBHBIX S, aureus,
rpamotpunarensHbix E. coli u rpuba C. albicans. Dkcrpakr Th. thermophile XJF-9 nposisisin
CHJIbHOE aHTHOAKTepUalIbHOE ICHCTBUE B OTHOLICHHH S. aureus u E. coli ¢ 3010t mHruOnpoBaHust
18 u 21 mm cootBercTBeHHO (Tabnuma 1). Harma pabGota siBIsSieTCSl MEPBBIM COOOIIEHHEM 00
aHTUMUKPOOHOM HHTHOMPOBAHMU SKCTPAKTOB 3HAO(UTHOro rpuba Haa3eMHOW dactu V.
anthelmintica. JToT HOBBI TOAXOJ CTaHET OCHOBOH sl OyAyIIEro MpPOU3BOJACTBA
MIPOTUBOMUKPOOHBIX MPENapaToB U3 YHAOPHUTHBIX TPUOHI.

Tadamua 1. Ouenka aHTUMUKPOOHO# akTHBHOCTH Th. thermophile XJF-9 o nuamerpy 30HBI
UHTHOUpoBaHus (MM).

O6pa3en Konnentpan Oobem C.albicans  E.coli  S.aureus
usi oopasua odpa3na (mm) (mm) (mm)
(mKur)

AMIUNAIIIMH 10 mg/ pL 5 20
AMIMMIAIIINH 1 mg/ pL 5 27
Awmpotepunun B 5 mg/ pL 20 17

Th. thermophile 50 mg/ pL 20 15 21 18

XJF-9

Humomoxcuueckas akmugHocms

LluroToKcHYeckass aKTHBHOCTh CYMMAapHOT'O ATHJIAIICTATHOTO JKCTPaKTa TPUOKOBOTO
sumodura Th. thermophile XJF-9 Obiia wucciemoBaHa OTHOCHUTEIBHO HECKOJIBKUX JIMHHUMA
YyeJoBeuecknx pakoBbix KieTok MDA-MB-231 (pak mosounoii skenessr), Hela (pakx mieiiku
matku) 1 HT-29 (pak Toncroii kumku). Cuneprerndeckuii 3pdext sum0PuUTHOrO rpuda ObLI
MHOTOIIEJICBBIM U MHIHOMPOBaN Bce pakoBbie KieTku. Creipoid skctpakt Th. thermophile XJF-9
cuibHO niposiBisut auHuKu HT-29 u Hela co 3nauenussmu 1C50 9,89 mxr/min £ 0,35 u 7,85 mkr/min
+ 0,15 coorBerctBenno. Ilpu TtectupoBanuum Ha MDA-MB-231 6pi1 monyuen
yIIOBJICTBOPUTEIbHBIA TOTeHIMan co 3HadeHuwsmu 1C50 13,99 wmkr/mn £ 0,69. [ns
MOJIOKUTEIILHOTO KOHTPOJISI uctonb3oBainu gokcopyounun (JJOKC).

Tadnauua 2. [{lutoToKCcHUecKasi akTUBHOCTh 3TUJIALIETATHBIX SKCTPAKTOB, TIOIYYEHHBIX U3
9HI0(UTOB rpUOOB, HA IMHUAX PAKOBBIX KIIeTOK yenoBeka HT-29, MCF7 u Hela.

Oopa3zen CoToBble JIMHUH
I1Cs0 (ng/mL)
HT-29 MDA-MB-231 HT-29
Th. thermophile 7.85ug/mL £0.15 13.99 pg/mL £0.69  9.89 pg/mL +0.35
XJF-9
DOX 0.72 ug/mL £0.05 0.16 ug/mL +0.004 0.12 pg/mL £ 0.007

Ilpomusoouabemuueckan akmuernocms (ananu3 unzuouposanus PTP-1B)

PTP-1B urpaer upe3BbI4aifHO BXXHYIO pOJIb B HETATUBHOM pEryJIsLuy IIEpejaul CUTHAJIOB
uHCynuHa. OOWMi  STUAlETaTHBId AKCTPAKT TIPUOKOBOTO HHIO(UTA U3MEpsUIM  Ha
MHTUOMPYIOIIYIO aKTUBHOCTH IN VItro B oTHOIIeHNH pepmenTa PTP-1B. B Hatiem cooOIIeHU# Mbl
UCCIIEIOBAIM  MPOTHUBOIUAOCTHYECKYI0O AKTUBHOCTh OOIIEr0 3TUJIALIETATHOTO 3KCTPAKTa
srnoputHoro rpuda Th. thermophile XJF-9. Heounmennstii sxcrpakr Th. thermophile XJF-9
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JIeMOHCTPHPOBaJ 3HauuTenbHOe MHruOupoBanue PTP-1B co 3nauenmsamu 1C50 6,12 + 0,45
MKT/MJL

Ta6auna 3. Marubupyromas aktuBHOCTh (pepmenta PTP1B chipbix 3KCTpakToOB, BHIOpAaHHBIX
SHIO(MUTHBIX TPHOOB M SKCTPAKTa JiekapcTBeHHOTro pactenus V. Anthelmintica

Sample 1Cs0 (Mg/mL)
Th. thermophile XJF-9 6.12+0.45
PTP1B inhibitor 1.76%0.60

Anamn3bl BI)KX Heounmennoro sxcrpakra rpuda Th. thermophile XJB-9

buoakTuBHBIE TPUPOIHBIE COEAWHEHUs, npoaylupyembie Th. thermophile XJB-9,
aHanmu3upoBanu ¢ nomousio BOXXX. Pesynbprarsl mokasany, 4To OCHOBHOM AKCTPakT SHAO0(PHUTA
COJEPKUT (DEHOIbHBIE, TUPPOIBHBIE COCTUHEHNUS, AJIKAJIOU Bl U IPOU3BOIHBIC JIAKTOHA.

3 CRUDE EXTRACTS #4 F4 UV_VIS_1 WVL:210 nm
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Pucynok 4. Ananuz BOXKX BTOpHUHBIX MeTab0JIMTOB, IPOAYIUPYEMBIX 3HIO0(DUTHBIM IPUOKOM
Th. thermophile XJF-9

BriBoa

DupoduTHbI rpubd ObLT BhIIENeH U3 JuctheB V. anthelmintica. M3onupoBaHHbIi mITAMM
umeer 99,55% cxoncta ¢ Th. thermophile XJF-9. Dtunaneratusiit sxctpakt Th. thermophile
XJF-9 mpomen CKpUHUHT HECKOJBKHX OHOJOTHUECKHMX AaHaTU30B HA LUTOTOKCHYECKYIO,
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POTHBOJNA0ETUYECKYIO U TPOTUBOMUKPOOHYIO aKTUBHOCTh. OOIIHIA SKCTPAKT rpruda MposBIIsII
CHUJIbHYTIO aHTI/I6aKTepI/IaJILHyIO AKTUBHOCTH B OTHOIIICHUHN 6aKTepI/IaJIBHI>IX IIaTOI'€HOB YCJIOBCKA
S. aureus u E. coli ¢ 3onamu unrunbuposanus 18 u 21 mm coorBercTBeHHO. Kpome Toro, oH
TPOSIBIISLT MOIITHYIO IUTOTOKCHYECKYIO aKTHBHOCTH Ha JTMHUIX HT-29 u Hela co 3nauennsmu 1Csp
9,89 mkr/mi + 0,35 u 7,85 mkr/mit + 0,15 cooTBETCTBEHHO.

Introduction

Endophytic fungi are a highly and diverse group of plant microbiome that colonize healthy
plant tissues of their host plants and without causing any negative symptoms [1-3]. Endophytic
fungi are one of the most prominent and important producers of pharmacological active secondary
metabolites and that produced bioactive secondary metabolites can affect host plant physiology,
defense and tolerance against biotic and abiotic stresses [4, 5]. Bioactive natural compounds
displayed several biological activities such as antimicrobial [6, 7], antioxidant [8], cytotoxicity [9,
10] and acetylcholinesterase  (AChE) inhibitory activity [11], thus are rich source of
pharmacologically active compounds that exploitation in pharmacology and agriculture. This
study is a significant step in deeper investigation of biological activities of endophytes. Total ethyl
acetate extract of endophytic fungi exhibits cytotoxicity activity on several human cancer cell
lines, in addition antimicrobial and anti-diabetic activity. The results show that, which suggest its
consideration as a drug candidate with therapeutic potential.

Myéeliohthor
thermophila

Antimicrobial assay Extraction

Figure 1 Main approach used in the present study

Material and methods

Isolation and identification of endophytic fungus

The plant samples were collected from the dry soil sites of Hutan region of the Xinjiang
Province, People Republic of China. The endophytic strain was isolated with known method
described by Rustamova et al [12-14]. Regarding of isolation and purification of endophytec
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fungus using potato dextrose agar (PDA) medium (potato extract 4g/L, dextrose 20g/L, agar 15g/L
and distilled water) plates, and inoculated at 28C° for a week. After growth fungal colonies was
separated and cleaned according to color, shape and size. The pure fungal culture was stored at 4
C? for using further. The identification of endophytic fungus was performed by the method of Nei
et al. [14, 15].The 18S rRNA gene sequence of strain Th. thermophile XJF-9 obtained was
compared with the NCBI database (htt://blast.ncbi.nlm.nih.gov).

Cultivation and extraction of endophytic fungus

The fungal strain Th. thermophile XJF-9 cultivated on the fermentation medium which
contained potato extract 4g/L, D-glucose 20g/L and 1L distilled water, for 28 days at 28 “C at 160
rpm shaking. After incubation culture medium faltered, then cell free supernatants were extracted
with ethyl acetate and to give crude extract [14, 16].

In-Vitro biological activities

Antimicrobial assay

Crude extract of Th. thermophile XJF-9 was measured antimicrobial activity, using the
method described by Rustamova et al [9, 16, 17]. For antimicrobial screening were used tree types
of human pathogenic strains, such as S. aureus (ATCC6538), E. coli (ATCC11229) and the yeast
C. albicans (ATCC10231).

Cytotoxic activity (MTT assay)

The secondary metabolites produced by enduphytic fungus Th. thermophile XJF-9 under
investigation was screened for anticancer activity against tree human cancer cell lines such as:
MDA-MB-231 (breast cancer), Hela (cervical cancer), and HT-29 (colon cancer) using the MTT
assay was performed by the method of Bozorov et al. [18-21]. The inhibition rate was determined
by the equation

€-9)

(C - B)
where C is the OD of the control group, S is the OD of the experimental group, and B is the OD
of the blank.

Anti-diabetic activity (PTP-1B inhibition assay)

The Anti-diabetic activity of the cell-free supernatant of endophytic fungi and the extract
against protein tyrosine phosphatase 1B (PTP1B) were evaluated according to the published assay
[8]. The inhibition rate (IR) was calculated using the following equation:

IR x 100

Pc — Ps

IR(%) = x 100

C
where Pcis the absorbance of the control and Ps is the absorbance of the sample [18].

High Performance Liquid Chromatography (HPLC) analyses

Two grams of dried crude extract dissolved in methanol, then analyses were using analyse
HPLC SHIMADZU (XSELECT CSH™ Prep C18, 5 um) with gradient elution solvent system of
acetonitrile (MeCN) and water (10-100v/90-0).

Results and discussion

Isolation and identification of endophytic fungus

A total of 10 fungal strains were isolated from the leaves of V. anthelmintica, among them
we have been selected Th. thermophile XJF-9, for future investigation biological assay of
secondary metabolites. The initially screening of that ethyl acetate extract strongly exhibited
antibacterial activity. The fungal strain Th. thermophile XJF-9 was identified by 18S rRNA gene
sequences (Fig.3) and deposed in the GenBank under accession number M\W881457. The isolates
strain 99.55% similar strain from the NCBI GenBank (Fig. 2).
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] — Corynascus verrucosus MUT ITA :4878 (KT587332.1)
30 [ Chaetomium globosum WFWML4 (JQ964323.1)

100 | Humicola fuscoatra (NG 062672.1)

32 | Humicola fuscoatra DAOM 35882 (AY706333.1)

Chaetomium elatum (M83257.1)

20 - Chaetomium globosum (AY545725.1)
9 Chaetomium globosum NK-102 (HQ529774.1)

I Chaetomium globosum NK-103 (JN394588.1)

67

—— Thermothelomyces hinnuleus ATCC 52474 (NG 064994.1)
Myceliophthora thermophile XJF-9 (MW881457.1)

60

3 | Thermothelomyces thermophilus XJF-17 (MW881459.1)

! Thermothelomyces thermophilus XJF-5 (MW881455.1)

—74|— Madurella pseudomycetomatis TMMU3956 (EU815932.1)

! Madurella mycetomatis (AF527811.1)
Chaetomium thermophilum DSM 1495 (XR 002966748.1)

0.0020

Figure 2 The phylogenetic tree based on 18S rRNA gene sequences isolated from endophytic
fungus Th. thermophile XJF-9 of V. anthelmintica, inferred using the NeighborJoining method

CATGTCTAGTATAAGCAATTATACAGCGAAACTGCGAATGGCTCATTAAATCAGTTATCGTTTATTTGATAGTACCTTATA
CATGGATAACCGTGGTAATTCTAGAGCTAATACATGCTAAAAATCCCGACTTCGGAGGGATGTATTTATTAGATTAAAAA
CCAATGCCCTTCGGGGCTCTCTGGTGATTCATAATAACTTCTCGAATCGCACGGCCTTGCGCCGGCGATGGTTCATTCAA
ATTTCTGCCCTATCAACTTTCGACGGCTGGGTCTTGGCCAGCCGTGGTGACAACGGGTAACGGAGGGTTAGGGCTCGACC
CCGGAGAAGGAGCCTGAGAAACGGCTACTACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCCGACACGGG
GAGGTAGTGACAATAAATACTGATACAGGGCTCTTTCGGGTCTTGTAATTGGAATGAGTACAATCTAAATCCCTTAACGA
GGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCGCTCCAATAGCGTATATTAAAGTTGTTGAGGTT
AAAAAGCTCGTAGTTGAACCTTGGGCCTAGCCGGCCGGTCCGCCTCACCGCGTGCACTGGCTCGGCTGGGCCTTTCCTTC
TGGAGAACCGCTGCCCTTCACTGGGTGT

Figure 3 18S gene sequences of endophytic fungus Th. thermophile XJF-9 isolated from the
leaves of V. anthelmintica.

Antimicrobial activity of crude extract of endophytes

In the present study focused on the synergetic antimicrobial effect of total extract of
endophytic fungus Th. thermophile XJF-9. Fungal strain was isolated from the V. anthelmintica
leaves. The antimicrobial activity of the total ethyl acetate extract was evaluated using three
human-pathogenic microbes, Gram-positive S. aureus, Gram-negative E. coli and the yeast C.
albicans. The extract of Th. thermophile XJF-9 strongly exhibited antibacterial against the S.
aureus and E. coli with inhibition zone 18 and 21 mm respectively (Table 1). Our work is the first
report of antimicrobial inhibition of extracts from endophytic fungus of the V. anthelmintica aerial
part. This new approach will be the basis for future production of antimicrobial drugs from

endophytic bacteria.
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Table 1. Antimicrobial activity of Th. thermophile XJF-9 evaluated by the diameter of inhibition
zone (mm).
Sample Sample Sample C.albicans  E.coli  S.aureus
concentratio amount (mm) (mm) (mm)
n (ML)
Ampicillin 10 mg/ pL 5 20
Ampicillin 1 mg/ pL 5 27
Amphotericin B 5 mg/ puL 20 17
Th. thermophile 50 mg/ pL 20 15 21 18

XJF-9

Cytotoxic activity

The cytotoxic activity of total ethyl acetate extract of fungal endophyte Th. thermophile
XJF-9 was screened several human cancer cells MDA-MB-231 (breast cancer), Hela (cervical
cancer), and HT-29 (colon cancer) lines. The synergistic effect of endophytic fungus was multi-
targeted and inhibited all cancer cells. Crude extract of Th. thermophile XJF-9 strongly exhibited
HT-29 and Hela lines with 1Cso values of 9.89 pg/mL + 0.35 and 7.85 pg/mL + 0.15 respectively.
When tested on MDA-MB-231, satisfactory potential resulted with 1Cso values 13.99 pg/mL +
0.69. For positive control used doxorubicin (DOX).

Table 2. Cytotoxic activity of ethyl acetate extracts obtained from fungal endophytes on human
cancer cell lines HT-29, MCF7 and Hela.

Sample Cell lines
I1Cs0 (ng/mL)
HT-29 MDA-MB-231 HT-29
Th. thermophile 7.85 ug/mL £0.15  13.99 pg/mL £0.69  9.89 pg/mL +0.35
XJF-9
DOX 0.72 ug/mL £0.05 0.16 pug/mL +0.004 0.12 pg/mL £ 0.007

Anti-diabetic activity (PTP-1B inhibition assay)

PTP-1B display a very important role in the negative regulation of insulin signaling. The
total ethyl acetate extract of fungal endophyte was measured for in vitro inhibitory activity against
the enzyme PTP-1B. In our report, we investigated antidiabetic activity of total ethyl acetate
extract of endophytic fungus Th. thermophile XJF-9. The crude extract of Th. thermophile XJF-9
exhibated significant inhibition of PTP-1B with 1Csg values of 6.12+0.45 pg/mL.

Teble 3. PTP1B enzyme inhibition activity of the selected endophytic fungus crude extracts and
medicinal plant V. anthelmintica extract

Sample 1Cs0 (Mg/mL)
Th. thermophile XJF-9 6.12+0.45
PTP1B inhibitor 1.76%0.60

HPLC analyses of crude extract of fungus Th. thermophile XJF-9
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Bioactive natural compounds produced Th. thermophile XJB-9 was analyzed by HPLC.
The results showed total extract of endophyte contained phenolic, pyrrole compounds, alkaloids
and lactone derivative are main compounds.

7 CRUDE EXTRACTS #4 F4 UV_VIS_1 WVL:210 nm
mAU

2,105 4

20001 36-17.413

1,875
1,750 4
JERIE)

1,625

1,500 4

e 59 -30.130

1,250 4

1,125

1,000 4

8754

W

750 4 -16.640

625 4
500 4

152 -26.150
375 ] 1316-497693

250 ,71-38.853

|78 -49.737

7
18290
P 21322 @_ﬁ?fg 180 - 56.300

04

-1254

Figure 4 HPLC analyses of secondary metabolites produced by endophytic fungus Th.
thermophile XJF-9

Conclusion

The endophytic fungus was isolated from the leaves of V. anthelmintica. The isolate strain
99.55% similarity to Th. thermophile XJF-9. The ethyl acetate extract of Th. thermophile XJF-9
screened several biological assay as cytotoxic, antidiabetic and antimicrobial activities. Total
extract of fungus exhibited strongly antibacterial activity against human bacterial pathogens S.
aureus and E. coli, with inhibition zona 18 and 21mm respectively. Moreover, displayed powerful
cytotoxic activity on HT-29 and Hela lines with 1Csp values of 9.89 pg/mL + 0.35 and 7.85 pg/mL
+ 0.15 respectively.
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