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Search for promising protease producers used for molecular
diagnostics

Annotation: The article considers that the majority of biotechnologies in industry and agriculture
are based on catalytic processes carried out by enzymes of microbial origin. Special importance
is currently attached to enzyme preparations of proteolytic action, which is due to the significant
opportunities for their multi-purpose use in various industries. Particularly relevant in recent
years is the use of proteolytic enzymes in basic and applied medical research-the detection of vital
proteins in the human body. In this paper, we selected the most promising strain - a producer of
proteolytic enzymes. The activity of proteolytic enzymes formed by local strains isolated from
natural sources (soil of the Turkestan region) was studied. Active producers of proteases are
bacteria, microscopic fungi and actinomycetes. Microscopic fungi of the genus Aspergillus have
the greatest ability to biosynthesize proteases. As a seed material, an aqueous spore suspension
obtained after the growth of fungi was used. The choice of the producer strain is determined by its
ability to provide sufficiently high levels of protease activity in the fermentation medium, the rate
of formation of enzymes per unit mass of the substrate used, as well as the cost of the substrates
themselves.
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Proteases are enzymes from the class of hydrolases that cleave the peptide bond between amino
acids in proteins. They are one of the most important industrial enzymes [1].

The most promising sources of protease production are microorganisms. Active producers of
proteases are bacteria, microscopic fungi and actinomycetes. The choice of the producer strain is
determined by its ability to provide sufficiently high levels of protease activity in the fermentation
medium, the rate of formation of enzymes per unit mass of the substrate used, as well as the cost
of the substrates themselves [2].We can name hundreds of microorganisms belonging to various
taxonomic groups that are used in the industrial production of proteases. They are most often
related to childbirth Bacillus, Aspergillus, Penicillium, Rizopus, Streptomyces, Pseudomonas, Streptococcus,
Lactococcus, Aeromonas nekotopsieapyrue [3-6].

Microscopic fungi of the genus have the greatest ability to biosynthesize proteases Aspergillus: A.
oryzae, A. flavus, A. foetidus, A. niger, A. terreusetc [7-9].Thus, it was found that micromycetes, unlike
bacteria, form not only serine and metal-dependent proteinases, but also carboxyl proteinases and a
complex of peptidases. Fungi of the genus Aspergillus as important industrial microorganisms for the
production of various enzymes were included in the list of safe cultures [10].
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37 fungal strains isolated from various natural objects (soils, plant residues, etc.) using soil
breeding or storage cultures were used as the objects of research [11-12]. Identification of the
selected fungi before the genus was performed based on the results obtained by analyzing macro,
micro morphological features, morphological features of conidial sporulation of the culture under
study, and comparison with those presented in the determinants [10-12]. The selection of producing
strains was carried out in two stages. At the first stage, a high-quality (Cup) method was used, which
provides for growing crops on agarized selective nutrient media. The tested mushrooms were grown
in Petri dishes on modified Chapek media with sodium Caseinate and kept in a thermostat at 30°C
for 2 days. Colonies with the largest zones of hydrolysis (enlightenment) of the nutrient medium,
protease activity was estimated by the ratio of the diameter of the enlightenment zones (d and
the diameter of the colonies (d_,_ . ). Deep cultivation of fungi was carried out in 250 ml Erlenmeyer
flasks with 50 ml of nutrient medium on a rocker (180-200 rpm) at 26-30°C for 4-7 days. The nutrient
medium contained (g/l): rye bran-20.0; malt sprouts-5.0; NH4NO3 (medium # 1) - 1.0; KH2PO4-1.0;
MgS04x7H20 - 0.5; KCI - 0.5; FeSO4x7H20 - 0.01. The initial pH of the nutrient medium is 4.5.

As a seed material, an aqueous spore suspension obtained after the growth of fungi on a supporting
medium for 14 days at 24-26 °C was used. At the end of cultivation, the biomass was separated by
filtration, and the culture liquid filtrate was used for analysis. The total proteolytic activity was
determined by a modified Anson method [13] in which a 2% solution of bovine hemoglobin denatured
with urea was used as a substrate. As a unit of proteolytic activity, the amount of the enzyme was
taken, which in 1 minute under experimental conditions (30-50°C, pH 5.0) catalyzes the transition to
the state of such an amount of hemoglobin that contains 1™ of tyrosine (1™ of tyrosine is 0.181
mg), which is not precipitated by a 5% solution of trichloroacetic acid. The experimental results
presented in this paper represent the average values of 3-5 experiments. For statistical processing of
the obtained data, the Microsoft Excel computer program was used.

To increase the effectiveness and reduce the time of detection of biologically active compounds,
the selection of the screening method is relevant when searching for producers of any groups
of substances of natural origin. The criterion for evaluating the decay of a substance, sample, or
material can be the formation of colonies of microorganisms and the appearance of lysis zones. In
microbiological practice, the screening method is used to detect the presence of enzymes by seeding
on Petri dishes and in test tubes.

zones)

The literature presents Express methods of selection of microorganisms-producers of proteases
on nutrient media containing various protein substrates: meat-peptone gelatin (MPG) «column» in
a test tube, rolled horse or bovine serum, milk, blood agar. To detect proteolytic activity, a modified
CAPEC medium with sodium Caseinate was used. Microorganisms with proteolytic activity formed
lysis zones on the medium with casein, forming a transparent area around the colonies.

Using the above-mentioned Express method, the ability of 37 micromycetes isolated from the
environment was analyzed. The ability to produce proteases was detected in 11 cultures, of which 7
strains were related to the genus Aspergillus, 2 — Actinomyces, 2 — Trichoderma, The relationship of the
diameters of lysis areas and diameters of colonies made up: of 1.02- 2,03. The most active protease-
producing strains were selected based on the maximum values of the d zone / d ratio of the colony
(table 1).

Table 1 — Comparative analysis of collection strains-producers of proteases

No | Strains Samplinglocation dzones/ KOE/
colonies rx10-6
1 | A. flavus Tolebi district, vill. Tasaryk, serozem 1,06+0,05 16,1
A. foetidus 1 Kazygurt district, village. Rabat, serozem | 1,02+0,05 15,4
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3 | A. orizae 1 Arys, vill. Montaitas, Sierozem 1,92+0,04 17,4

4 | A nigerl Saryagash district, village Tabolina, the |2,03+0,03 8,7
Sierozem

5 | A.orizae2 Tulkibas district, village of Yntymak, | 1,55+0,04 11,4
Sierozem

6 | A. niger?2 Tolebi district, Lenger city, the Sierozem | 1,68+0,04 9,3

7 | Tr. viride Maktaral district, zhetisay city, Sierozem | 2,00+0,04 15,3

8 | Tr. koningii Shymkent, Enbekshidistrict, Sierozem 2,02+0,05 15,5

9 | A. foetidus2 Tulkibas district, village of Yntymak, | 1,84+0,05 11,5
Sierozem

10 | Actinomyces ther movulgaris | Shymkent, al-Farabidistrict,Sierozem 1,93+0,05 10,4

11 | Actinomyces fradiae Saryagash district, Derbesek village, | 1,85+0,04 10,6
Sierozem

This method made it possible to quickly differentiate colonies with proteolytic activity. The largest
diameter of clarification around the colonies were the following strains: A. niger 1, isolated from the
gray-earth soil of Saryagash district, Tabolino village; Tr. koningii, isolated from the soil of Enbekshinsky
district, Shymkent and Tr. viride, isolated from the soil of Maktaralsky district, Zhetysay. However, for
quantitative determination of protease activity, it is necessary to screen the most active variant during
deep cultivation of microorganisms, which served as the next stage of work

In order to obtain directed biosynthesis of proteolytic enzymes and increase the productivity
of protease-producing strains, the influence of natural nutrient medium was studied, taking into
account the physiological needs of the producers. When selecting the components of the natural
nutrient medium, the fact that starch and proteins are favorable for the active formation of proteases
was taken into account, that is, the main components of the medium should be grain raw materials.
We conducted a search for grain raw materials that have a low cost. Such a source in the Turkestan
region may be rye used for feeding livestock. Rye (Secalecereale) is a cereal crop, its advantages are
simplicity of processing, low requirements to soils and fertilizers, as well as good frost resistance.
This culture most fully corresponds to the natural and climatic potential of the main zones of the
country, including Central Asia and southern Kazakhstan. High adaptive capacity of rye, stability
of yield and green mass, agrotechnical significance as a good precursor put it at the moment among
the most important agricultural crops. Studies have shown that the greatest biosynthesis of proteases
is detected in the medium on 3-4 days of cultivation. The level of protease synthesis by the selected
cultures in this case was 7.6-18.4 u / ml (table 2). The maximum level of biosynthesis of proteolytic
enzymes was characterized by A. niger 1-18.4 u/ml.

Table 2 — biosynthesis of proteolytic enzymes by selected strains during deep cultivation

No | Producerstrain Biomass, mg / ml PS, units / ml The time of growth, t
1 A. niger 1 4,8 18,4 48
2 Tr. viride 3,2 7,6 72
3 Tr. koningii 2,5 9,6 72

Thus, because of a step-by-step two-stage screening of proteolytic enzyme producers, the A.
niger 1 strain was selected among the strains isolated from the soils of the Turkestan region. As the
most active and promising protease producer, the selected strain can be used to create a domestic
biotechnology for obtaining protease enzyme preparation in fundamental and applied medical
research-the detection of vital proteins in the human body.
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ITonck IIePCIIeKTUBHBIX IPOAYII€HTOB IIpOTeéa3, IpMeHsIeMbIX A451 MOAeKy[l)IpHOiI AVMATHOCTUKN

AnHoTanus. B ctathe paccMaTpuBaeTcs 9TO B OCHOBe DOABITMHCTBA OMOTEXHOAOTHI B ITPOMBIIILAEHHOCTI
U CeAbCKOM XO3SIJCTBe AeXKaT KaTaAUTIYecKue IIPOLIecchl, ocyIliecTpasieMble pepMeHTaMit MUKPOOHOTO IIpo-
ncxoxenns. Ocoboe 3HaueHIe B HACTOsAIIIee BpeMs ITpuaaeTcs pepMeHTHIM ITpeTlapaTaM ITPOTeOAUTIIECKOTO
AEVICTBUS, 9TO OOYCAOBAEHO 3HAUYNUTEABHBIMI BO3MOSKHOCTSAIMM X MHOTOII€A€BOTO IIPMMEeHeHNs B pa3AUIHBIX
orpacasx. Oco00 akTyaAbHBIM B ITOCAeAHME OABI IIPUMEHeHNe IIPOTeOAUTHIeCKUX (pepMeHToB B pyHJaMeH-
TaABHBIX ¥ IPUKAAAHBIX MeAULIMHCKIX MCCAAOBAHMIX - OOHAPY>KeHMsI XXM3HEeHHO Ba’KHBIX OAKOB B OpraHu3-
Me yeaoBeka. B gannoit pabore oTobpan HanboAee HepCreKTUBHBIN ITaMM-TIPOAYLIEHT IPOTe0AUTUIeCKIX
depmenTos. VMccaeaoBaHbl aKTMBHOCTU ITPOTEOAUTIYECKUX (PePMEHTOB, 00pa3yeMbIX MECTHBIMMI IITaMMaMI,
BBIA@AEHHBIX M3 IPUPOAHBIX UCTOYHMKOB (11ouBhl TypkecTanckoit o6aactu). AKTUBHBIMY HPOAYyIIEHTaMM IIPO-
Teas sABAAIOTCA OaKTepuy, MUKPOCKOIIMYecKe rprObl ¥ aKTHHOMUIETH. B Hanboab1nieit crerienn critocobHOCTS
K OMOCHHTe3y mpoTeas 0061a4al0T MUKPOCKOITITIecKue TpuOsl poja Aspergillus. B kagecTse mocesHOTO MaTe-
pHMajia UCI0Ab30BaAy BOAHYIO CIIOPOBYIO CYCIIeH3NUIO, TTOAYYeHHYIO ITocAe pocTa rpubos. Berbop mrramma mpo-
AylIeHTa OIIpejeAseTCsl er0 CIIOCOOHOCTBI0 00eCHeYnTh AOCTaTOYHO BBHICOKME YPOBHM aKTMBHOCTU ITpOTeas B
(pepMmeHTaIIOHHOIL Cpeae, CKOPOCTBIO 0Opa3oBaHusl (PePMEHTOB C eAMHUIIBI MaCChl UCII0Ab3yeMOTo cyOcTpara,
a Tak>Ke CTOMMOCTBIO CaMMX CyOCTpaToB.

Karodesbie ca0Ba: mTaMMBI, ITPOTeaskl, KyAbTUBUPOBaHNe, (pepMeHTH, 0eAKM, CKPUHIHT.
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MOAEKyAﬂpAbIK AVIaTHOCTHIKada KOAAaHbIAaThIH II€PCIIEeKTUBaAbl IIPOTea3AblH HpOﬂ,yHeHTTepiH i3,z|,ey

Angartna. Makasaga eHepKocinTe >KoHe aybld IapyalllblAbIFbIHAA KOITereH DMOTeXHOAOTUAABIK, daicTep
MMKPOOTHIK, TeKTec pepMeHTTep Ky3ere achlpaThlH KaTaAUTUKAABIK IIpollecTepre HerisAeAyi KapacThIphLaabl.
Kasipri yakpITTa IpOTEOAUTUKAABIK dCep eTeTiH (pepMeHTTIK IIpellapaTTapFa epeKiie MaH Oepiaeai, 6ya apTyp-
ai cazazapga 04apabl KOIl MaKcaTThl KOAAaHYABIH HaKTHl IIaMajarbl MyMKiHAikTepine OaitaaHbicThl. COHFBI
KBLAJapHI TPOTEOAUTHUKAABIK (pepMeHTTepAi ipreai koHe K014aHOaAbl MeAUIINHAARBIK 3epTTeyaepe KOAJaHy-
aJaM ar3achIHAAFbl OMipAiK MaHBI3ABI aKybI34apAbl aHBIKTay aca ©3eKTi 004BIIT TaObL1aAbl. By SKyMBICTa eH Ke-
Jemnteri Oap MTaMM-IIPOTEOAUTUKAABIK pepMeHTTepAiH IpoayLeHTi ipikreaeai. Taburu kesgepaen (Typxkicran
00/1BICBIHBIH TOITBIpaFbIHAH) O©AiHTeH XXepriAiKTi ITaMMapMeH TY3iA€eTiH IPOTEeOANTIKAABIK (pepMeHTTEepAIH
OeaceHaiairin sepTTey KapacTeipblaaasl. [IpoTenHas by OeaceHAl TpoayLieHTTepi OaKkTepusilap, MUKPOCKOII-
SIABIK, CaHbIpayKyAaKTap >KoHe aKTMHOMMIeTTep 604bill Tabblaaabl. ITporeas OuocuHTesre kabiserTiairi >ora-
puI Aopexxede Aspergillus TekTi MUKpOCKONMAABIK caHbIpayKyAakTap Oap. Erictik Marepmaa petinge caHbpa-
YKYyAaKTapAbIH ©CyiHeH KelliH aAbIHFaH CyAbl CIOpalapjaH KypaAraH CyCIIeH3Ns KoadaHblaaael. [Tpoaynent
IITaMMBIH TaHAAy OHBIH (pepMeHTalVABIK OpTaja IIpoTea3 OeAceHAiAiriHiH >KeTKiAiKTi >KOrFaphl AeHreliH
KaMTaMachl3 eTy KabideTiMeH, malijadaHblAaThiH CyOCTpaT MaccachIHBIH Oipairinen ¢gpepmeHTTEpAiH maiija
004y XblA4aMABIFBIMEH, COHBIMEH KaTap, CyOcTpaTTapAblH 63 KyYHbIMEH aHbIKTadaAbl.

Tyiiin ce3aep: mramMmmaap, Iporeasaap, Kyabtusupaey, GepMeHTTep, aKybl3Jap, CKPMHIHT.
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