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Study of the molecular mass of AZ-130 biomolecule and its stability at low pH
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The aim of this work was to determine the approximate value of the molecular mass of an exoge-
nous biomolecule synthesized by the Bacillus vallismortis AZ-130 strain isolated from oil-
contaminated soils of Azerbaijan and to determine the degree of its stability at low pH values. To
achieve the goals, strain AZ-130 was cultivated for 24 hours on a shaker with constant shaking (180
rpm) at 32°C. Next, a supernatant was obtained from the culture solution, which, after the addition
of trifluoroacetic acid and 10-fold concentration using 3K MWCO Amicon Ultra-15 Centrifugal
Filter Devices centrifugal filter concentrators, was examined by the growth inhibition assay for the
presence of activity against S. aureus ATCC 29213. Based on the obtained results, it was found that
the bioactive molecule produced by the AZ-130 strain is stable at low pH values and has a molecu-
lar mass of more than 3000 Daltons.
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INTRODUCTION

Antibiotic-resistant bacteria have been on the
rise in recent years, and unfortunately almost all
commercially available antibiotics are slowly losing
their effectiveness. This becomes a serious health
problem (Ventola, 2015; Prestinaci et al.,2015). Of
particular concern are six clinically pathogenic bac-
teria that Louis Rice summarized under the abbrevi-
ation "ESKAPE" (Enterococcus faecium, Staphylo-
coccus aureus, Klebsiella pneumoniae, Acinetobac-
ter baumannii, Pseudomonas aeruginosa and Enter-
obacter spp.) (Rice, 2008). For bacterial infections
caused by methicillin-resistant Staphylococcus au-
reus (MRSA), carbapenem-resistant Acinetobacter
baumannii (CRAB), vancomycin-resistant E. coli
(VRE), and multidrug-resistant (MDR) Pseudomo-
nas aeruginosa (MDR) for treatment fewer antibiot-
ics are available than 10 years ago (van Duin and
Paterson, 2016; Minuta and Arias, 2016; Cetinkaya
et al., 2000). The discovery of penicillin by Alexan-
der Fleming in 1928 made a significant contribution
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to the treatment of infections caused by microorgan-
isms (Fleming, 1944).

According to Newman and Cragg, 70% of
antibacterial drugs on the market from 1981 to
2019 are natural products or their derivatives,
28% - synthetic drugs, 1% - imitation of natural
products and pharmacophores (Schneider, 2021).
Natural products and their structure play a signifi-
cant role in the development of antibiotics (Smith,
2000; Harvey, 2008). Microorganisms are the
most potential source for the production of natural
antibacterial drugs (Wright, 2014). The number of
bacteria that can theoretically be examined for the
presence of new secondary metabolites is enor-
mous. On the other hand, it is estimated that ap-
proximately 98% of microorganism species have
not been identified to this day and are not subject
to cultivation in the laboratory (Wade, 2002;
Pham and Kim, 2012). Therefore, it is necessary
to develop new, safe and effective antimicrobial
compounds to fight pathogens. A recent success
in the field of antibiotics was the discovery of
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teixobactin, a novel antibiotic that was isolated
using an iChip isolation chip approach in 2015
(Ling et al, 2015; Nichols et al., 2010). Cultiva-
tion strategies that aim to isolate bacteria from
unexplored and unanalyzed sources allow the de-
velopment of new natural products with complete-
Iy new structures and biological activities (Chal-
linor and Bode, 2015; Pidot et al, 2014).

The process of developing new drugs is very
expensive and time-consuming (Ekins et al., 2019;
Wright, 2018). In most cases, in the last stages of
the development process, the bioactive molecule is
eliminated due to the rediscovery of an already
known compound (Atanasov et al., 2021). That is
why it is very important to include in the develop-
ment process the steps of dereplication of bioactive
compounds (Schneider, 2021; Carrano and Mari-
nelli, 2015). One of the tools for dereplication is to
determine the molecular weight of a bioactive
compound in the early stages of development.
Identification of the producer strain at the molecu-
lar level and information about the approximate
molecular weight of the compound of interest will
help reduce the likelihood of rediscovery of a
known molecule. Moreover, the process of discov-
ering the antimicrobial compound from natural
products includes several purification steps of the
compound of interest from the cell culture superna-
tant. It's well known that the purification of antimi-
crobials involves the use of different buffers with
different pH values. That’s why, before any small-
or large-scale purification, it is necessary to ensure
that the compound of interest is stable at low pH.

Bacillus vallismortis strain AZ-130 could be
a candidate that produces a novel antimicrobial
compound (AraeBa, 2019; Aghayeva et al., 2021).
The goals of this study are to determine the de-
gree of AZ-130 biomolecule stability at low pH
and its approximate molecular mass.

MATERIALS AND METHODS

The object of study was AZ-130 antibacterial
compound synthesized by the Bacillus vallismor-
tis strain AZ-130 isolated from an oil-
contaminated soil sample of Azerbaijan in 2014,

To determine the degree of stability of bio-
molecule at low pH, 100 ml of TB medium was
inoculated with 1 ml of a bacterial suspension at

ODew = 0.5-0.6 and incubated at 180 rpm and
32°C for 24 h. After a 24-hour incubation, the
culture was centrifuged at 10000 g for 15 min at
4° C and the supernatant was purified from the
cell culture by filtration through a 0.22 um PES
membrane. Next, trifluoroacetic acid (TFA, a fi-
nal concentration of TFA - 0.1%) was added to 1
ml of the supernatant, gently shaken, and centri-
fuged again at 10,000 g for 15 min at 4°C, fol-
lowed by filtration through a 0.22 ym PES mem-
brane. The resulting material was analyzed for the
antibacterial activity against S. aureus ATCC
29213 by the growth inhibition assay. The screen-
ing was performed by the soft-agar overlay meth-
od as described by Hockett (Hockett and Baltrus,
2017; Balouiri et al., 2016) with some modifica-
tions. For screening, 10 ul of material was plated
onto an agar plate confluent with the indicator
strain - Staphylococcus aureus ATCC 29213. The
plates were left to dry for 5 minutes under a hood
and incubated at 37°C for 24 hours. The range of
antibacterial activity (zone of inhibition (ZOl))
was expressed in millimeters as the diameter of
the transparent zone (the zone where the growth
of the test organism was suppressed). As a con-
trol, all the above steps were repeated with TB
media.

To determine the approximate molecular
mass of the bioactive molecule, the producer
strain was inoculated into 50 ml of TSB medium
and cultivated overnight at 32°C and 180 rpm.
The next day, culture supernatants were clarified
from the cell culture by centrifugation at 10000 g
for 15 minutes at 4°C, then by filtration through a
0.22-um polyethersulfone (PES) membrane. A
100 pl sample was taken from the collected su-
pernatant for activity analysis and stored at 4°C.
15 ml of the supernatant was concentrated 10-fold
(to 1.5 ml) using 3K MWCO Amicon Ultra-15
Centrifugal Filter Devices centrifugal filter con-
centrators. The concentration time was 67
minutes; the volume of the concentrate (retentate)
is 1.5 ml. The pooled supernatant, retentate, and
filtrate at various dilutions (undiluted (x), 2x di-
luted (x/2), 4x diluted (x/4), and 8x diluted (x/8))
were applied to the Petri dishes with TSA medi-
um, confluent with soft agar containing the indi-
cator strain and incubated for 20-24 h at 37°C.
ZOl were measured.
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Fig. 1. Stability analysis of the supernatant of AZ-130 strain at low pH.
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Fig. 2. The results of the analysis of the supernatant, retentate and filtrate in various dilutions against S. aureus
ATCC 29213.

RESULTS AND DISCUSSION

For the characterization and purification of
AZ-130 biomolecule, it was necessary to eluci-
date the degree of its stability at low pH and de-
termine the approximate molecular mass. Figure 1
shows the results of the analysis of the AZ-130
supernatant at low pH. As can be seen from the
figure, the activity of AZ-130 does not change
before and after the addition of 0.1% TFA, being
12 mm in both and indicating the resistance of
AZ-130 biomolecule to low pH. There was no
activity in the controls (TB and TB+0.1% TFA).

Determination of the approximate molecular
mass of AZ-130 biomolecule was carried out us-
ing 3K MWCO Amicon Ultra-15 Centrifugal Fil-
ter Devices centrifugal filter concentrators. As it
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can be seen in Figure 2, the activity of the undi-
luted supernatant, equal to 5 mm/partial, after 10-
fold concentration increases to 11 mm. In addi-
tion, the 4-fold and 8-fold diluted supernatant had
no activity, while the 4-fold and 8-fold diluted
concentrate showed 7 mm and 7 mm/incomplete
activity, respectively. There was no activity in the
filtrate.

CONCLUSIONS

AZ-130 strain showed strong activity against
gram-positive opportunistic pathogenic S. aureus
and E. faecalis strains (Araesa, 2019) during ini-
tial and supernatant screenings. By 16S rRNA
gene sequencing AZ-130 strain was identified as
Bacillus vallismortis. It was found that strain AZ-
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130 produced a single compound with antibacteri-
al activity with the retention time at HPLC col-
umn 12.854 min (Aghayeva et al., 2021).

The AZ-130 bioactive molecule is stable at
low pH values. This is very important for the cor-
rect choice of appropriate solutions in the pro-
cesses of further purification of selected biomole-
cules from the cell supernatant. Moreover, the
results of 10-fold concentration of the AZ-130
supernatant using Amicon Ultra-15 Centrifugal
Filter Devices 3K MWCO centrifugal filter con-
centrators showed that the molecular mass of the
AZ-130 bioactive compound is greater than 3000
Da. A search in the APD3 database revealed that
there are currently no known antibiotics produced
by B. vallismortis bacteria with molecular mass
equal to or bigger than 3000 Da.
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AZ-130 biomolekulunun molekul kiitalasinin vo pH-1n asag qiymatinds sabitliyinin tadqiqi
! Agayeva Aytan Qabil quz1, 2 Streatfield Stephen John, ! Hiiseynova irado Mommad qiz1

'AMEA-nmn Molekulyar Biologiya va Biotexnologiyalar Institutu, Baki, Azarbaycan
2 Orta Atlantika Morkazinin Biotexnologiya Departamenti, Fraunhofer, ABS

Taqdim olunan igin magsadi Azarbaycanin neftlo ¢irklonmis torpaglarindan ayrilmig Bacillus vallismortis
AZ-130 staminin sintez etdiyi ekzogen biomelokulun asagi pH-da stabillik deracasinin vo molekul kiitls-
Sinin toxmini giymetinin miioyyan edilmasi olmusdur. Qarsiya qoyulmus magsadlora nail olmaq tgilin
AZ-130 starm 24 saat arzindo 180 rpm va 32°C-ds kultivasiya edilmisdir. Daha sonra kultural mahluldan
alinan supernatantin aktivliyi trifluoroasetik tursu slave edildikden vo 3K MWCO Amicon Ultra-15 Cen-
trifugal Filter Devices istifado edorak 10 dofs qatilagdirildigdan sonra bdyiimonin inhibs edilmasi metodu
ila S. aureus ATCC 29213 gars1 tadqiq edilmisdir. ©lda edilmis naticalora asasan AZ-130 stami torafin-
don istehsal olunan bioaktiv molekulunun pH-1n asag1 qiymatlarinds stabil olmasi vo onun molekul kiitls-
sinin 3000 Daltondan ¢ox olmas1 miioyyan edilmisdir.

Agar sézlar: Antimikrob aktiviik, antibiotiklor, bioaktiv molekullar, tabii mohsullar, sabitlik, patogen bak-
teriyalar

H3yuenue MoJieKyJsIpHOHA Macchbl 0MoMOIeKyabl AZ-130 u ee cTaOUIBLHOCTH
NPy HU3KOM 3HAYEeHUH YpoBHs pH

! AraeBa Ajitan I'a0uab kbi3bl, 2 CTpurduag Crusen [xon, ! Tyceiinosa Upaga Mamen Kbi3bl

YUnemumym monexynapnoii 6uonozuu u 6uomexnonoauii HAH Asepbaiioscana, Baxy, Azepbaiiocan
2 [Jenmp Cpeoneii Amnanmuxu, Ppaynxogep, CIIIA

Lenpro npeacTaBneHHON pabOTHI OBUIO YCTAHOBJICHHUE MPHUOIM3UTENFHOIO 3HAYEHHSI MOJICKYIIPHON Mac-

Chl DK30TCHHOU OHMOMOJIEKYJIbI, CHHTE3UPYEMOU BBIJICIICHHBIM U3 He(Te3arps3HEHHBIX MOYB A3epOaii-
mxana mrammom Bacillus vallismortis AZ-130 u ompeneneHne cTerneHu ee CTaOHUIBHOCTH MPH HU3KHX
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3raueHmsIx pH. st moctmkenns mocraBieHHBIX 1eneii mramMm AZ-130 B Teuenne 24 9acoB KyJIbTHBH-
poBaii Ha mIeHKepe MpH MOCTOsTHHOM BeTpsixuBanuu (180 o6/muH) 1 Temnepatype 32°C. Jlanee u3 Kyib-
TypaJIbHOTO pacTBOpa OB MOMYYEH CyNepHATaHT, KOTOPBIN Mociie JoOaBlIeHUs TPUPTOPYKCYCHON KHC-
70ThI U 10-KpaTHOTO KOHIEHTPUPOBAHHSA C UCTIONIB30BaHUEM IICHTPOOEKHBIX (GMIIBTPYIOIIMX KOHIIEHTpa-
topoB 3K MWCO Amicon Ultra-15 Centrifugal Filter Devices, 6511 ucciemoBan METOOM IIOAaBIEHUS
pocTta Ha Hanuyue akTUBHOCTH mpoTuB S. aureus ATCC 29213. Ha ocHOBEe HONyYEHHBIX Pe3yIbTaTOB
YCTaHOBJICHO, YTO OMOAaKTHUBHAS MOJIEKyJa, mpoayuupyemMast mraMmoM AZ-130, ctaOuibHa MpH HU3KHX
3raueHmsIx pH u nmeet monexynsapHyto mMaccy 6omnee 3000 JlanpToH.

Knwuesvie cnosa: AHmuMUKpO6HLZﬂ AKMueHOCN1b, aHmu6u0mw<u, buoakmuenble MOJIEeK)tbl, Hamypaib-
Hble I’lpO()yKﬂ’lbl, cma6uﬂbuocmb, namoceHHbvle 6a7<mepuu
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