


BBepneHue

Myxomop - pog MUKOpM3006pasyroLmx nnacTMHYaTbix rpnbos
cemencTBa amaHuToBble. OOHN U3 M3BECTHbIX ero npeacraBuTenen:
MyXOMOp KpacHbI (Amanita muscaria) u Mmyxomop naHtepHbin (A.
pantherina). B nocnegHee Bpems pacTeT nonynsapHOCTb HAPOAHON
MeOVLUWHBI, B TOM Yucne ynotpebrneHne MyxoMopoB B KayecTBe
nuweBon aobasku. Mo 3aaBNeHNAM NPOAABLIOB TaKUX NMULLEBbLIX
A06aBOK, MyXOMOpPbI CNOCOBHbLI YYYLWNTb NaMATb, KOHLEHTPaLUMIO,
yCTpaHUTb NpobremMbl CO CHOM, a Takke obeLlaloT yBenndeHue
NPOAYKTUBHOCTU M paboTocnocobHocTu. K coxaneHuto, 60MbLUMHCTBO
cnyyaeB npuema MyxOMOpPOB B Ka4yeCcTBe NuLLeBOn J00aBKu
3akaH4mBaloTCcs oTpasneHuem. [1] B coctaB aga myxomopoB BXoauT
MHOXEeCTBO arnkanougos, B T.4. MyCKapviH. [2]
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OH CTPYKTYpHasA dopmyna aueTUnxonuHa

CTpYKTypHana dopmMyna MycKapuHa

MyckapuH — ankanoua, cogepalwuincs B pasnnyHbiX rppbax, ogqHo 13
AEenCTByOLWNX BewwecTB saa myxomopa. OH nyulle cBA3bIBaeTCH C
MYCKapWUHOBbLIMWU peLenTopamu, Yem SHLOreHHbIN Nnrans,
aLeTUNXOSINH, KOTOPbIN ABMISETCA HEMPOMEONaTOPOM,
OCYLLECTBNSALWMM HEPBHO-MbILLEYHYIO Nepeaady, 1 y4acTBYHOLLNA B
napacumnaTnyeckon HepsHou cucteme. M3-3a nnoxoro cBsA3bIBaHUS
aueTUxXonnuHa HacTynaeT HapyLleHMe nepenayum arnekTpPoOXMMmMYeCKoro
MMNynbca OT HEPBHOM KITETKN Yepes3 CUMHANTUYeCKoe NPOCTPaHCTBO
MeXay HEMPOHaMM NI OT HEMPOHOB K MbILLEYHOWN TKAHWU U KEeNe3ncTbiM



knetkam. [3] MNpunaHakm oTpaBneHUs BKNKOYAKT MyCKapnHOM B cebsi:
BO36yXaeHue rmagknx n cepaeydHblX MblllL, CYy>KEHNE anbBeOon U

3paykos. [4]

B reHome YenoBeka 3akoaupoBaHO 5 BUAOB MyCKapUHOBbIX

peuenToposB:
Tabnuua 1
Ha3BaHne MeCTO dlfoOHUCT AHTAroHNCT (*)yHKLI,VIFl
peuenTopa pacnornoxeH
nq
chrm BereTaT/BHble auEeTUNXONUH | aTponuH AuraternbHas
ranrnnm LIHC MYyCKapVH OKCUOYTUHWH aKTMBHOCTb
rOJTIOBHOU MO3r
andeHrngpamMmumH
chrm?2 KNeTKkn cepaua aTponuH 3amepgneHune
auEeTUNXoNuH | OKCUBYTUHWH cepaevHoro putma
MYyCKapuH AndeHrnapamMmmnH | ymeHbLUEHNE
COKpaTUTENbHOM
cvnbl Npeacepanmn
chrm3 rnagkas aueTUrxonuH | aTponuH COKpaLLeHue rnagkux
MycKynatypa | MycKapuH OKCUBYTUHUH MbILUL, (KNLLEYHUK)
9K30KpUHHbIE AndeHrnapamuH | cekpeums xenes
xenesbl
crhm4 rnagkas auEeTUNXONUH | aTponuH AuraternbHas
MycKynatypa | MycKapuH OKCMOYTMHMH aKTUBHOCTb
AndeHrngpamMmumH
chrmb LUHC, aueTUNXonuH | atponuH cekpeums xernes
CIOHHbIE MYCKapWH OKCUOYTUHUWH COKpaLLleHue rmagkmx
xenesbl, AncbeHrMapamMmmni | MbilL,
pagyxHas
obonoyka

a) Mopgenb cTpyKTypbl peuentopa CHRM2
(rony6as)
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Llenb paboTbl

Llenbto ctana paspaboTtka 6enka, KoTopbl byget gencTBoBaTtbh Mo
TUNMY KOHKYPEHIMHO2O C8A3bl8aHUSA — CBA3bIBaATb U ©e3onacHo BbIBOOUTb
TOKCUYHbIA MYCKapWH, He MeLwlasa paboTe CUCTEM, CBA3AHHbIX C
aueTunxoJsimHoMm.

Xopa paboThl

Bbin npoBegeH NOMCK aMUHOKUCIIOTHBLIX MOCcreoBaTeibHOCTEN
NSTU MyCKapuHOBLIX peuenTopoB B 6a3e gaHHbIx NCBI [5]. [lanee 6bina
npoBeaeHa paspaboTtka mogenen peuentopos CHRM1-5 B nporpammax
Phyre2/AlphaFold3 [6],[7]. lns noncka aHeprm n MecT CBA3blBaHNSA ObIS
npoBeaeH MOMEKYNAPHbIN JOKUHI peLenTopoB C ABYMS LieneBbiMU
nuraHgamm (aueTUXonmMHOM U MYCKapuHOM) 1 C TpeMA ANA CpaBHEHUS
3Heprmi cBasbliBaHNA (OUdeHrngpamMmmH, oOKCUBYTUHUH, aTPOMKH) C
nomoLubto nporpammel Autodock Vina [8].CobcTBeHHO pesynbratamu
asngTca sHeprusa AG 1 nonoxeHue nuraHga B akTUBHOM LEHTpe
peuenTtopa. [lonoxeHne nuraHga B akTMBHOM LEHTPE No3BoONseT
npenckasbiBaTb MeXaHU3M cBA3biBaHUA [okasaTenu aHeprum
npuBegeHbl B criegyowlen tabnuuax:

Tabnuua 2

Jluezand/peuyenmop | CHRM1, [ CHRM2, [CHRM3, | CHRM4, | CHRM5,
kcal/mol |[kcal/mol |kcal/mol | kcal/mol | kcal/mol

ALUETUNXONWH -4.6 -4.2 -3,9 -4,2 -3.7




MyckapuH -4.9 -4.4 -4.4 -4.5 -4.6

Tabnuua 3

Peuenmop/nuzand | OQudenrmapamnn | ATponuH OKCUOYTUHMH
CHRM1, kcal/mol 7.8 7.3 7.6

CHRMZ2, kcal/mol 7.8 7.8 7.6

CRHMS, kcal/mol -6.7 6.5 7.6

CHRM4, kcal/mol 6.7 7.0 6.4

CHRMS, kcal/mol -5.6 -6.3 -5.6

pMC.1Z a) Mecra cBsa3biBaHMA NMUTaHAOB NOCne NPoOBEAEHNA MONEKYNAPHOIoO AOKMHIa

CHRM1 ¢ auetmnxonmHoMm (3eneHblit) u MyckapMHOM (KpacHbii)

6) PeaakmposaHue nocneaosatenibHoctt CHRM1 B Busyanuaatope PyMol

Utobbl caenatb “rnoByLlKy” Oblna BblbpaHa TakTuka gectabunmsauum
CBS3M peLenTop-aueTUXosivH nyTem 3ameLleHns aMmMHOKUCIIOT,
y4acTBYIOLWMX B CBA3bIBAHUN, HA HENTPanbHbIE UM NPOTUBOMOMOXHO
3apsbkeHHble. [Toatomy, B nporpamme PyMOL [9] 66111 nony4YeHb!
aMWHOKMCIIOTHbIE NOCIEeA0BaTENbHOCTM y4acTBYHOLLME B CBA3bIBAHUN C
nurangamu. [1ng cenekTMBHOro 3axBaTa MyckapuHa Obinn yxyaLleHsl



CBSA3M aUETUNXOSIMH - peLenTop NyTeM 3amMeHbl aMUHOKUCIOT Ha
NpoTMBOMNONOXHbIE. Hanpumep, ons chrm2 6binM 3ameHeHbl Asp(-) Ha
Lys(+), Val, Tyr Ha Ala; Trp, Tyr, Cys Ha Ala, ona yMeHbLUeHUs
nongpHocth. [Ans chrm1 66151 cCeENEeKTUBHO Bblpe3aH CanT CBSA3bIBaHUS
MycKapuHa. 3atem ¢ nomoLubto nporpamm Phyre2/AlphaFold3 [6],[7]
6b1rIM Nony4YeHbl Moaeny 6enkoB-NoByLIEK ANs AaNbHENLWeEro n3y4YyeHus.
MonekynsapHbI JOKUHT MOAENen NoBYLLEK C MyCKapUHOM U
aLeTUIIXONMHOM MnokKasas 3Ha4eHUs SHepPrun, NpeacTaBneHHbIe B
Tabnuue:

Tabnuua 4

JluzaHd/peuyenmop | trap CHRM1, |trap CHRM2,
kcal/mol kcal/mol

ALETUNXOnNuH -3.6 -4.1

MyckapuvH -4.6 -4.9

KOMI'IbI-OTepHaFI Mozaerb
JIOBYLLKWN

[Mocne pegakTMpoBaHUA NONyYeHHbIX NocrneaoBaTeribHoCTeN BbInu
3akasaHbl npavmepbl: chrm1_BamH1_F, chrm1_EcoR1_R,
chrm2_BamH1_F, chrm2_EcoR1_R (tabnuua 5).

Tabnuua 5. MNpanmepbl 4Na amnudukaunm n KnoHmposaHma chrmi1 um
chrm?2

Has3BaHue NocnepnoBaTenbHOCTb

Chrm1_BamH1_F AAC CGG ATC CCC ACC TAG CCA CCA




Chrm1_EcoR1_R GTG GAG AAT TCC AGG AGA GGG GAC TAT CA

Chrm2_BamH1_F CCT GGG ATC CAC AAG TCC TTA

Chrm2_EcoR1_R TTG TGA ATT CTATGT TGA AGT CAT G

3atem 6b11 BbigeneH obpasen [JHK 13 critoHbl ¢ nomMoLLbo Habopa
Biolabmix ans seigenernuns AHK n3 kpoBu 1 6MONOrMYECcKnX XXnaKkocTen.
MeToguka BbloeneHns gHK:

1. OT60p 200 MKN Npobbl B NpOBUPKY.

2. Jo6asutb 750 Mkn nuaupyowero bydepa

3. MNepemelatb obpaseL Ha BopTekce 5-10 c.

4. NukybupoaTb 10 MMH Npy KOMHaATHOW TeMnepartype

5. MNepeHecTn Ha konoHKy 800 Mkn nnusarta, fanee
ueHTpudyrmposatb 30 ¢ 10000 rcf. Yaoanute cdounesrpar

6.[MpomMbIBKa KONMOHKM MPOMbIBOYHBLIMK Bydhepammn Ha ocHoBe 70%
aTaHona. Ha aton ctagum nponcxogut ocBoboxaeHne obpasua ot
OCTaTOYHbIX COSIEN.

7.9nmouunsa OHK. Jobasutb 200 mkn 6ydepa ana anwoumm, a 3atem
NHKyBaumna 3 MUHYTbI NPU KOMHATHOW TemnepaType Ans ny4dllen
rmgpatauum OHK n ueHTpudyrnposaHue B TedeHne 1 MUHYTbI Npu
10000 rcf anga cobcTBEHHO 3ntouMn ¢ MeMbpaHbI.

Mocne BbliaeneHus obpasua [HK 6bina nposeaeHa
amnnudpukaums pparmeHta reHa CHRM1 ¢ npanmepamu
chrm1_BamH1_F, chrm1_EcoR1_R un cmecbto gqPCR-HS Sybr (EBporeH)
Ha amnnndukaTope DT prime 5 (AHK-TexHonorns)
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NHTepgenc nporpammbl RealTime PCR (OHK-texHonorus) n pesynsrat
aMmnnudukaumm (KpuBasi HaKoneHNsa NPoayKTa).
[Mporpamma amnnudukaummn Bkntodana B cebsa cnegyrowme ctagum:
MNpeaoBaputenbHoe nnaenexHne QHK 94°C 2 MyUHyTbI
[anee 35 uUMKnoB.:
94°C 20 cek
54°C 20 cek
72°C 50 MUHYT

HeTekuunsa onyopecLeHumm OCyLeCcTBNAach B KOHLE KaXXaoro
Lukna.
PesynbraT Bbligenenus HK n amnnudukaumm ¢ npanmepamu K nosyLLKe
CHRM1 ObIn oueHeH ¢ nomoLlbto anekTpodopesa B 2% arapo3HoM rene
B 1x6ydepe TAE (40mM Tpuc-HCI, pH 8.3; 1mM 3ATA, 20mM aueTarT)
NCMoNb30BaHNEM UCTOYHMKA Toka Anbd (OHK-TexHonornsa) n kamepsol
XernukoH, HanpsihxkeHne 120B.

Pesynkrat 6bin BU3yanu3anpoBaH Ha TpaHcunniomuHatope Vilber B
npoxogsiLem YO-ceeTte.

é 10000 n.H.

v

500 n.H.

CHRM1
(480 n.H.)

B Gyaywiem nnaHupyeTcsi KNoHMpoBaHne dparMeHTa reHa B
nnasmugy pGEX, HapaboTka 6enka-noByLUek B kneTkax Escherichia coli



BL21(DE3)-RIL n o4nctka ¢ nomMoLLbo adddMHHON XpomaTorpadmn Ha
GST-cedhapose ¢ nomowbto konoHkn GSTrap.

Takke bbina paspaboTaHa cxema CMHTE3a O4HOro U3 NMraHaoB
MYCKapWHOBbIX peLenTopos - udeHrnapammuna (Toprosoe Ha3BaHaHue
npenapata OQumeapon). OH ncnonbayeTcs B fie4ebHOM NpakTMke B
Ka4yecTBe aHTUIMCTaMUHHOIO npenapaTta. [Juvenpon BXxoauT B
POCCUNCKNN NepedeHb XU3HEHHO HEOBXOAUMBIX U BaXKHENLLNX
nekapcTBeHHbIX npenapartos [10].
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VI3 CTATbW | 1'1] Obllld B3ATA METOLAMKA BbINOJIHEHNA METUITMPOBAHUA
NepBMYHbIX aMUHOB 0 TPETUYHbIX C MOMOLLLIO peaKkunm
Quwannepa-Knapka. [lonesHoOCTb 3TOM peakuum B TOM, YTO B Xo4e
peakumn He 06pasyoTcs CONMM YETBEPTMUYHbLIX aMUHOB, YTO ynpoLlaeT
CUHTE3. MexaHn3M JaHHOM peakuumn NpeacTaBneH Ha CXeMe HUXe:
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O6cyxaeHue v BbiBOAbI
e [lpu cpaBHeHue Tabnuy 2 n 4 BUOHO, YTO NOCNe N3MEHEHUN B
aMWHOKMCITOTHOWN NOCreaoBaTenbHOCTN SHEPrusi CBA3N



aLETUNXONMH-NOBYLLKA XYy)Xe CBA3WN aLeTUIXONMH-PeLenTop U
SHEpPrus cBs3N MycKapuH-NoBYLLKa Nyylle CB3sin
MYyCKapuH-peLenTop. 13 aToro MOXHo caenaTtb BbIBOA, YTO B
Teopuun foByLLUKa paboTaeT UcnpaBHO U He HapyLlaeT paboTy
aLETUNXONMMHOBBLIX CUCTEM.

e 3aMelleHMe OTpULIATENBHO 3apsPKEHHBIX aMUHOKMCIOT Ha
NONOXMTENbHbIE YNy4llaeT CPOACTBO MyCKapyHa 13-3a
obpa3oBaHusi CBA3EN N0 JOHOPHO-AKLENTOPHOMY MEXaHU3MY
N3-3a HenogeneHHbIX SIEKTPOHHbLIX Map Ha kucnopoae. A Takke
3amMeHa aMUHOKMCIOT C OOMbLLIMMK 3aMECTUTENSAMWN Ha MEHbLUME
NO3BONSET JyYlle CBSA3bIBaTb MyCKapWH 13-3a OTCYTCTBUS
MPOCTPaAHCTBEHHbIX 3aTPYAHEHUN.

e bbin nonyyeH pparmeHT reHa CRHM1, kogupytowmi cenekTnBHbIN
canT cBA3bIBAHUA MyCKapuHa

Cnucok n o630p nutepartypbil:

1.
2.

https://ria.ru/20221114/mukhomory-1830915374.html|
Michelot, D., & Melendez-Howell, L. M. (2003). Amanita

muscaria: chemistry, biology, toxicology, and ethnomycology.
Mycological Research

o ~NOOOhwW

10.

. Lullmann. Color Atlas of Pharmacology 5 ed (2018)
. D.H. Mitchel Amanita Mushroom Poisoning
. https://www.ncbi.nlm.nih.gov

https://www.sbg.bio.ic.ac.uk

. https://alphafoldserver.com
. https://autodock-vina.readthedocs.io
9.

https://pymol.org
https://ru.wikipedia.org/wiki/dudeHrnapammH

11. Jian Hu. Synthesis of N,N,N-Trimethyl-1-Adamantyl Quaternary
Ammonium Hydroxide and Technology Development


https://ria.ru/20221114/mukhomory-1830915374.html
https://www.ncbi.nlm.nih.gov
https://www.sbg.bio.ic.ac.uk
https://alphafoldserver.com
https://autodock-vina.readthedocs.io
https://pymol.org
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D0%B5%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B0%D0%BC%D0%B8%D0%BD



















	Сараев_Химия_Титульный
	Сараев_Химия_Работа
	Сараев_Химия_Тест

