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LLIO TAKE BIOCEHCOP?
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TpaHcA cep ﬂ
eNeKTPUYHUMN
Al Av Af Ao (onTU4HUK)
curHan

Cxema, fika NOSICHKOE NPUHUMN Ail XiMiYHOro ceHcopa

BioceHcopu- Le cneuianbHMUM Knac XiMiYHUX CEHCOpIB, AKi MalOTb BNacTUBOCTI
BUCOKOI CEeJIeKTUBHOCTI Ta YyTSIMBOCTi A0 6ionoriYyHo akTMBHMUX PEYOBUH.
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RECOGNITION SIGNAL

Cxema, sikak incTpye npuHumn aii 6ioceHcopa. BiH cknagaeTbea 3i 3BM4aNHOro TpaHcabocepa
3 6i0-po3ni3HaBaO4o0 MEMBPAHOKD Y TICHOMY KOHTAKTI 3 TpaHCObCEPOM. bioakTnBHUM
MaTepian po3ani3Hae aHaniTUYHY Monekyny «A» 3aBasiku cneumgiyHoMy poani3HaBaHHIO 3a
doopmoto. B BioceHcopi Ha OCHOBI Bio-criopiaHeHOCTI 3B’A3yBaHHS aHaniTUYHOI Ta BioakTUBHOI
MOMEKYNM Jae XiMiYHUW CUrHan, SIKUA OeTEeKTYETbCA TpaHcabocepoM. B meTtaboniyHomy
GioceHcopi BioakTMBHMI MaTepian NEePETBOPIOE aHanIT Ta iHLWi KO-peakTaHTU B MOMEKYNU
NpoAaykTiB. TpaHcabloCcep NepeTBOproE pesynbraT Uiel peakuil y BUXIQHUW CUTHATT
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Hic—HIOXanbHa MemMbpaHa —HIOXOBi LUOYNMHN — HIOXOBUWN
HeMpPOH— HepBOBe BOJSIOKHO — MO30K

3anax—po3ni3HaBaHHA —efeKTPUYHUN CUrHan — iHTepnpeTauis



Electronic nose concept
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Chain of recognition of odor: sniffing of air

samples with odorant molecules, turbulent E-nose: response of an array of gas
airflow patterns of VOC, a thin mucus layer sensors to identify an odor (sensor)
coating the olfactory epithelium, nerve cell, brain + pattern recognition technique
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TBapuHHa KNiTUHA - NPUPOAHIN GBioceHcop

Anpeliko
Anpo
Pubocoma
Besukyna
Rough endoplasmic reticulum
Amnmapart I'onpmku

KieTrounas creHka

Smooth endoplasmic reticulum
MuToxoHapus

. Bakyoib
. [lutomma3zma

. JIm3zocoma
. Henrtpocoma (IleBTPpHOIB)



http://upload.wikimedia.org/wikipedia/commons/1/1a/Biological_cell.svg

Aapo (J1am. nucleus), opraHesnna 3yKapuoTUYECKOM KNETKU, coaepKallasa reHeTMYeCcKy nHhopmaLmo
B popme monekyn [IHK. B aope nponcxogut pennukauns — yasoeHue monekyn AHK, a Takke
TpaHckpunums — cuHTes monekyn PHK Ha maTtpuue [HK. B agpe e CMHTe3MpoBaHHbIE MOSEKYbI
PHK nogeepratotcs psagy moamndukaumi, nocne Yyero BbixogaT B uMtonnasmy. Céopka pubocom Takke
npoucxoamT B A4pe, B cneumanbHbix 06pasoBaHusX, HadblBaeMblX SApbILLIKAMKU. Pasmep - MUKPOHbI

/

PHK nonll AHK

Pn6ocoma — BaxHeLLmi opraHouns, '3/ m
XUBOW KIIETKM chepnyeckon unum cnerka e
oBanbHon dpopmbl, anametpom 100-200 "U
aHICTpPeM, COCTOALLNN U3 6OMNbLIOK U puBocoma
mManon cybbeanHuy,. Pnbocomel cnyxat \:1
anst buocuHTe3a 6enka U3 aMmmMHOKMUCNOT

Mo 3alaHHOM MaTpu1LEe Ha OCHOBE

reHeTUYEeCcKOn MHAOpMAaLINU, 11. A
npenocTtasnsiemon matpuyHon PHK, nnn Benkm
MPHK. OTOT npouecc Ha3biBaeTcs
TpaHCcNsALUNEN.
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np,pmﬂ;p}-ble
Benku K PHK

Gonbwaa
cyfHaciua

Cxema cunHTe3a pubocom B KneTkax
LIUTOMNA3MA


http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BF%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D0%B8%D1%8F_%28%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D1%8B%D1%88%D0%BA%D0%BE
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D1%81%D1%82%D1%80%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7_%D0%B1%D0%B5%D0%BB%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9C%D0%A0%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%86%D0%B8%D1%8F

Annapat lNonbgxu (komnnekc NronbaXxun) — membpaHHas CTPYKTypa 3yKapuoTUYECKOWN KIETKU, B
OCHOBHOM npeaHa3HavYeHHasi Ans BblIBe4EHNSA BELWECTB, CUHTE3UPOBAHHbLIX B 3HA0M1a3MaTUYEeCKOM
petukyryme. B uncrepHax Annapara lonbmxu co3peBatoT berky npegHasHavyeHHble AN CekpeLmnm,
TpaHcMeMbpaHHble B6enku rnnasmarTnyeckon Memopansl, 6enkn nusocom u T.4. CospeBatowyme 6enkm
nocnenoBaTtenbHO NepeMeLLaTCs Mo LMCTEPHAM OpraHensibl, B KOTOPbIX MPOUCXOAUT NX OKOHYaTENbHOE
CBOpayuMBaHue, a Takke Moamdukaumm — rmukosnanmpoBaHue n dochopunmpoBaHme.
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KneTtouyHas cTeHKa — XEcTkas obosfioyka

Pwbocome
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KﬂeTKM, paCHOﬂO)KeHHaﬂ CHapy)KVI OT Annapa]’ Moneoxm Nwnaocoma
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— Knetoynas membpana

BbINOJNHAKOLWAA CTPYKTYPHbIe, 3alUTHbIE U 7
TpaHcnopTHble hyHKkumnn. OBbHapyxusaeTcs y

OonblMHCTBA DakTepun, apxew, rpndos u

PaCTEHUN, XXMBOTHbIE N MHOIME MPOCTENLLUE HE

MMEIOT KNeTo4YHoU cTeHkn . TonwmHa — go 10 Hm



http://upload.wikimedia.org/wikipedia/commons/9/9c/Endomembrane_system_diagram_ru.svg
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D1%82%D0%B8%D0%BA%D1%83%D0%BB%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D1%82%D0%B8%D0%BA%D1%83%D0%BB%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BA%D0%B7%D0%BE%D1%86%D0%B8%D1%82%D0%BE%D0%B7&action=edit
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B7%D0%BE%D1%81%D0%BE%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D0%BB%D0%B4%D0%B8%D0%BD%D0%B3_%D0%B1%D0%B5%D0%BB%D0%BA%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8_%D0%B1%D0%B5%D0%BB%D0%BA%D0%BE%D0%B2&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%BB%D0%B8%D0%BA%D0%BE%D0%B7%D0%B8%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%B8%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B5%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%B5%D0%B9%D1%88%D0%B8%D0%B5

MuTtoxoHAapuA (0T rpey. MiToG — HUTb N XOVOPOG — 3EPHBILLIKO, KPYNUHKA) — OAUH N3 BaXKHENLLUNX
OPraHon0B XUBOW KI1ETKN 3YKapUOT, ABNSAIOLLNIACS €€ «3HepretTnyeckon padbpukony» n cogepkallnm, B
YaCTHOCTW, AblXaTeslbHble U ApYyrne OKUCIIUTESTIbHO-BOCCTAaHOBUTENbHbIE (DEPMEHTLI. ABNAETCA MECTOM
npounssoacTea ATD (B npouecce OKUCINTENLHOrO docdopnIMpoBanmsl), obecnednBaeT aHEPrmen B BUOe
AT® gpyrne KneTodHble opraHonabl, KIETKY B LIESTOM.

3Ma — BHYTPEHHSAA cpeaa XXUBOW KIETKM,
orpaHnyeHHas nnasmaTunyeckon membpaHoin. BknoyaeT B
cebs rnanonsasvy — OCHOBHOE NPOo3padYHoe BELLECTBO
LUUTONMasMbl, HaxogsLwmecs B Hen obs3aTenbHble KNETOYHbIE
KOMMOHEHTbl — OpraHesisibl, a Takke pasfnyHble HENOCTOSAHHbIE
CTPYKTYpbl — BKIIH0YeHUSA. B cocTaB umMTonnasmbl BXOOAT BCe
BUObl OPraHNYEeCKNX U HeopraHN4eckux BeLLecTs. B Hen
NPUCYTCTBYIOT TaKKe HePacTBOPUMbIE OTXOAbl OBMEHHbIX
NpoLLeCCoB W 3anacHble nNuTaTenbHble BELecTBa.

JInzocoma — KNEeTouUHbIN OpraHouna cogepXalmnm pag hepmveHToB —
rMaponas, cCnocobHbIX paclennatb 6enkn, nunuasl N HyKNenHoBbIe
KMCNOTbIl, KAaTENCUHbI (TKaHEBbIE NPOTeasbl), puboHyKMNeasbl, KUCIYHO

puboHykneasy, kucnyr docdarasy, docdonmnasy, hyHKLUAMM CTpyKTypa MMTOXOHAPWN:
KOTOPOro SABNSAIOTCS NepeBapuBaHme 3axBaveHHbIX KNETKOW YacTuL, 1) BHyTpeHHas membpara
aBToarus (YHUUTOXKEHME HEHYXXHbIX KNETKe CTPYKTYpP, Harnpumep, BO 2) BHewHas membpara
BPEMS 3aMeHbl CTapblX OPraHoONAOB HOBLIMU) U 2BONU3. 3) Kpuctel

4) MaTtpukc


http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%83%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%BE%D0%B7%D0%B8%D0%BD%D1%82%D1%80%D0%B8%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%B8%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%BE%D0%B7%D0%B8%D0%BD%D1%82%D1%80%D0%B8%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://upload.wikimedia.org/wikipedia/commons/3/39/Mitochondrie.svg
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D1%80%D0%B8%D1%81%D1%82%D1%8B&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D0%BA%D1%81&action=edit
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B0%D0%BB%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D0%BB%D0%BB%D1%8B
http://ru.wikipedia.org/w/index.php?title=%D0%92%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D1%8F_%D1%86%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D1%8B&action=edit
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B0%D0%B7%D1%8B
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BF%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%BF%D1%81%D0%B8%D0%BD%D1%8B&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%BE%D1%82%D0%B5%D0%B0%D0%B7%D1%8B&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B0%D0%B7%D1%8B&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B8%D1%81%D0%BB%D0%B0%D1%8F_%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B0%D0%B7%D0%B0&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B8%D1%81%D0%BB%D0%B0%D1%8F_%D1%80%D0%B8%D0%B1%D0%BE%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%B0%D0%B7%D0%B0&action=edit
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B8%D1%81%D0%BB%D0%B0%D1%8F_%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82%D0%B0%D0%B7%D0%B0&action=edit
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D0%BB%D0%B8%D0%BF%D0%B0%D0%B7%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B2%D0%BE%D0%BB%D0%B8%D0%B7&action=edit

BIOMATEPIAINA TA BIIACTUBOCTI BIOCEHCOPIB

Tabnuus 1.1 Knacu 6iomamepianie, siki MOXXymb po3nizHaeamucsi ma 0esiKi ix npuknaou

AHaniTt Mpuknagun

MeTaboniyHi ximikanii KnuceHb, meTtaH, etaHon,....

EH3iMHI (doepMeHTHI) cybcTpatn [Mtoko3a, NeHiuunniH, ypea

NiraHgu HewnpoTpaHcmiTepn, ropMOHN, pepOMOHN, TOKCIHU
AHTIreHn Ta aHTiTINa Iroaocbkunn Ig, NIOACLKUIA aHTi-1g

HykneiHoBI KMCnoTu OHK, PHK

Tabnuus 1.2 KomnoHeHnmu 6ioceHcopie

bioenemeHT Tun TpaHcAabrocepa NMpuknap TpaHcabrocepa
EnekTpoxiMmiyHum:

TKaHUHU A) NoTeHUiOMETPUYHUI |lOHHO-CENeKTUBHUN NOSbOBUNA

KNITUHW TPaH3MUCTOP, MIKpOENneKTpoaun

opraHesnu b)amnepomeTpnyHnm MiKpoeneKkTpoau

MemMbpaHu B)imnegaHcHUN MIKpOEneKTpoau

eH3nMIn OMTUYHUN BonokoHHi ontoan ta ®Jl

peuenTopu KanopuMeETPUYHUN TepmicTopu Ta Tepmonapu

aHTiTiNa aKyCTUYHMN [ToBepxHeBi Ta 06'€MHI aKyCTUYHI

HYKNEIHOBI KUCMNOTK XBWUNi, MikpobanaHc
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NMEPLUI BIOCEHCOPH

Clark O, Sensor

V=-06V

— l !

KCI Soln
Pt Ag
P S| P .
O, Permeable
Teflon Membrane

Test Sample
Ag Anode: 4Ag+4ClI — 4AgCl+ 4e

Pt Cathode: O,+4H" +4e¢ —2H,O

* O, in test sample diffuses through membrane into KCI electrolyte
* O, is REDUCED at the Pt cathode

» 4e- produced by each reduced O, results in current flow proportional to [O,]

ECE/BioE 416
Lecture 10



Cxema npoueciB B bioceHcopi Knapka ansa rnoko3un (1962)

Clark Glucose Sensor - Generation 1

V=-06V

— 11
KCl Soln
Pt Ag
S SE—

A
O2 Permeable
[ X Tetlon Membrane

Gel with glucose oxidase (GOD)
Cellophane Membrane
Glucose 02 Test Sample

Test sample contains Glucose and Oz
[O2] = CONSTANT
[Glucose] = VARIABLE

In presence of ENZYME (GOD)

Glucose+ Oz V630 YGluconicAcid+ H-0:

ECE/BioE 416
Lecture 10 8

BumiproeTbcs CTpyM NponopuinHMU KOHLEeHTpaLii KNCHIO

Peakuis okcuaauii rnokKosm npu BUKOPUCTAHHI KaTanisaTopa rnokosun-okcngasmu (GOD):

anroxosa+ O, + H,0—=22

Ha Pt enekTpoai: 02 -+ 26_ + 2H T = H202

>entokoniuna_xucaoma+ H,0,



OcHogHi napameTpu ceHcopa (Yellow Spring Instrument, 1974).
ObnacTb KOHUEHTpaLUin rnokodn- <1-30 mM.

Yac signosiai- 1-1,5 xs.

Yac BigHoBntoBaHHA- 0,5 XB.

Uac XuTTa ceHcopa- gekinbka micauis

BioceHcop Ha ce4OBUHY (OCHOBHA KOMMNOHEHTAa YpPiHYy) OCHOBAHO Ha
BUKOPUCTAHHI EH31MY ypeasn, B pe3ynbrarTi rigposniTM4HOro po3pmBy CEHOBUHMA
YTBOPHOETLCA aMiak Ta gBookcua syrneuto (1969, lNyinbont i MoHTanBeo ):

CO(NH,), + H,0—2%_5CO, + 2NH,

KoHueHTpaLis amiaky BUMIPHOETbCS Ha IOHHO-CENEKTUBHOMY eS1IeKTpoai Ans amiaky (BUMIPHOETbCS Hanpyra
Ha enekTpoai Npu BiACYTHOCTI CTpyMy). Hanpyra Ha enekTpoi nponopuinHa norapmgmy KoHUeHTpauii
amiaky, aKM1 NpAMo NMPOMNopLiNHUA KOHLEHTpaLil ce4OBUHW. IOHHO-CENEeKTUBHUIN eNekTpoa A9 amiaky — ue
MOAudiKoBaHUM CKNAHMI pH-enekTpoa

O6nacTb BUMIipOBaHMX KOHLIEHTPAaLin cevoBmHU- 3.10° — 5.10°M

Yac Bignosiai- 1-5 xs.

Yac sigHoBntoBaHHA- 5-10 xB. (MOXe OyTU 3MEHLUEeHUI 3a paxyHOK NMoKpaLLleHol
iMoOinisauil, Wwo gossonse nposoanTtn Ao 20 aHanisis 3a roguHy).

Uac xutTta ceHcopa- 60 gHis.



Ona ctBopeHHA 6ioceHcOopy HeobXiaHO
CTBOPUTU BiomemMbOpaHy,

B AKiM BiAOYyBa€eTbLCA 3B'A3yBaHHA aHanNITU4HOI Ta
bioakTuBHOI Morekynu (biocrnopigHeHicTb) abo
BbioakTMBHUW MaTepian NePETBOPIOE aHaNIT Ta iHLUI
KO-peaKTaHTU B MOJIEKYNN NPOAYKTIB
(biomeTaboniam). TpaHcaOblOCEP NEPETBOPIOE
pes3ynbTar uiel peakuil y BUXIGHUN cUrHarn



BIOPO3MIBHABAHHA. PIBHAHHA MIXAENICA-MEHTOHA

Onsa 6io-po3ni3HaBaribHUX NpoueciB 3a MEeToAO0M D0io-CnopiaHEeHOCTi:

Ab+ Ag«——=———— AbAg

Ka [ Ab Ag] AKLWO IKCYETLCSA KOHLEHTpaLis aHTUTIN
K - Kd B [Ab][Ag] [Ab]sae — [Ab]pieﬂ + [AbAg]plgH
( \
[AbAg]pieH — 1 [Ap ] [Ab]sw
el

Puc.1.4 PiBHOBa)XHa KOHLUEHTpaUisl 3B'd3aHOro
KOMMJIEKCY aHTUTINO - aHTUIeH AK OYHKLiS
KOHLIeHTpaUil aHTUreHy B cuctemi 3 oikCoBaHo
KOHLEHTpaLI€ aHTuTINa B MemMopaHi

Bound Antibody-Antigen Concentration

Antigen Concentration



Cucrtema eH3nm — cyobcTpaT ana 6io-
MeTaboniyHoro GioceHcopy

S+E—1y¢ ——ES 2 SP+E

£].. =[Elpis +[Es]pis v =TP)_x,[es)
AES] _ [e]s]-K ,[ES]-K,[ES]=0

K [E]3a3[ ] (K, +K,)
sk TR

B eH3MMHUX GioceHcopax eH3uM iMMOODIini3yeTbCcA B MeMOpaHi Ha NOBepXHi TpaHcAblocepa



IMOBINI3ALIA BIOEJIEMEHTIB

CtBOpeHHA GiomeMbpaHu

H,N—— CH —— COOH — COOH + HoN—=—%»— CO—NH— + H,O

R

3aranbHa cxema npoTeiHy Ans Bcix 20 npMpoaHixX NpoTeiHoOBUX OAUHULb, AKI
BiAPi3HAIOTLCA TiNMbKKU (pyHKUiOHaNbLHOK rpynoto R (a) Ta yTBOpeHHS
noninenTUAHOro naHura 3a paxyHoK B3acmMoZAil amiHorpynu Ta
KapO6oKcunbHoI rpynu (6)

OcHOBHI BMMoOru go imooinisauit:

-CYMICHICTb Bi0aKTUBHOIo martepiany 3 TpaHCObHCEPOM i
YyTPMMaHHS NOro NpoTArom yacy pobotun BioceHcopy;

-MOXIUBICTb KOHTAKTYy 3 PO34MHOM aHanity;

-MOXJIMBICTb Andoy3il Oyab-AKoro NpogykTy Big, iMo6ifisoBaHOro

Lapy;
-BiICYTHICTb e(peKkTy AeHaTtypauil 6ioakTMBHOro marepiany.



Semipermeable membrane
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NMoBepxHSA NoBepxHeBa | lpomixHa rpyna | NpuegHyBanbHa | KiHueBa rpyna
obpobka Ha NOBEepPXHi rpyna Ha NOBEepPXHi
A 8
CNBr %;20'”"*‘nﬂlﬂll.'
H

(CyH 5 O)y -SiH(CH,} X

02O

CICO, CoHs

e
<
R—N=C=N-R

S0, Cl,

%
%Z\ =
,C=N

a PC2Hs

%
T )
OC ,H5

-+
Oxn =0
“,C“'(CHzls"CKH

HoN-Cortein >
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OC,Hg CH
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TPAHCINOPT MAC B BIOCEHCOPAX

[Ba piBHAHHA audy3il Dika

oC(x,t) oC(xt) _ = 0°C(x,1)
OX ot OX*

J(x,t)=-D

C(O, t) — 01 C(OO’ t) — Cbulk

Concentration {C/Coux)

X
C(x,t)=C,erf| ——
( ) blk 2\/& Het2«t3

0

Distance from Sensor Surface

[Mpoinb KOHUEHTpaLIT Npy BUMipax KOfn po3dnH 3 aHaniToM npumMycoBO He MepeMillyeTbCS,
peakuisi po3ni3HaBaHHA € MUTTEBOIO Ta MOBHOIO | BigbyBaeTbCcA be3nocepenHbo Ha NOBEPXHI
CeHcopa. 3 YacoM KOHLEHTpaUia B pO34MHi 3MEHLLYETLCA K i MOTIK aHaniTy 4o NOBEpXHi
CEeHcopa, CUrHan ceHcopa 3MeHLUYETbCS

He3py4HO, OCKINbKU CeHCOpYy curHasn 3amiHKETbLCA 3 Yacom!




Y BUNAOKY NEPEMIWLYBAHHA PO34YUHY AHANITY

j — kD (Cbulk _Csurf )

Concentration
. D A
X CBulk |

Stagnant

Diffusion / !

Layer ' Bulk Solution
|

h 4

Xp
Distance

KoHueHTpauinHmi npodins y Bunagky gobpe nepemillyBaHOro po3ymHy aHanity

BuKkopuucToBYyETHLCS B pearibHUX CEHCOPHUX cucTeMax



EJIEKTPOXIMIYHI TPAHCO CEPU

Metal \\\{/
Electrolyte
solution
Salt bridge

Haniskomipka, gka ckrnagaeTbCs 3 eNleKTposiiTa Ta efiektpoaa (a) i uina enekrpoxiMmivyHa
kKoMmipka (6).



Komipka [laHiena

| cu’t +2¢” =Cu

Zinc rod\f_\
2+ —
/n +2e =/n

Copper ] Tl Epe=112V 2+ 2+
container .| [ CU + Zn — CU + Zn

: - Zn2+
Cu2+ j . (1 MZn30,)

(1 MCuSO,) —=p .
g J._|  Porous pot Ee_ 118
AR IR ‘I_ {bridge)

AG = -nFE

BinbHa eHepria ['ibca



Ag/AgCl pecdepeHTHUMN eneKkTpoa (a)
Ta Hacu4veHuun KanomenbHun enekrtpopq (SCE) (0)

%
/
.1
4
9 NN ﬁ
i
/ Sitver
[5_,:_ Mercury — (e
‘fj_ Silver
;-j.' chioride
3 {solid) Paste ’
- (Hgngaclz,iKCI sat.)
L::_:
KCI
-— KCI ]
(aqusous) (saturated) (
Porous —*—bg
junction
E.=+0,22 B Hg,Cl, +2e =2Hg+2Cl

AgCl+e = Ag+Cl E,=+0,24 B



AG=—-RT InK Ox+ne =R

PiBHAHHA HepHcTa E-F _I_Eln[ ]
E=E, +2303—Iog [OT)i]
PiBHSAHHA XeHOepcoHa-Xacenbbaxa ]
[ ] pH = Iog ]
)
E=E,+0,06log| 5—
R

Reference — .

|
electrode Metal eloctrode

M

E = E, +0,06l0g]Ox

Liquid junction w'—u

solution




Cxema BUMIPIB 3 eNfIeKTPOXiMIYHUM

TPpaHCOLICEPOM
Volt Meter

()
\7/,

Ag/apgCl]
Electrode

Internal
Electrolyte

lon Selective

—®  Membrane U
Ion Selective Reference
Electrode Electrode

Analyte Solution
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Cyclic voltammetry of the biosensor response in the
presence or absence of glucose.
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What is a DNA ?




Watson, Wilkins and Crick model (1962):

DNA is a macromolecule made of two polydeoxynucleotide chains. The two strands
are constituted of a great number of nucleotides. Each nucleotide is formed with a
phosphoric acid P and a desoxyribose sugar S on which is attached one of the four
bases: A (adenine), T(Thymine), C (Cytosine), G (Guanine). These bases are
complementary by two, through to three hydrogen bonds in the C-G base pair and
two in the T-A base pair.

3,4 HM

Bonswan
fopo3aka




Principle of DNA chip

gy _ 21>

Fig. 2. Principle of DNA chips: on solid suppon, patchwork of active areas are amayed. Each area contains one type of oligonleotides
(single DNA strands) as probes. DNA chips are dippad into a solution containing targets to be detected (various single DNA strands
carrying markers)., When targets are complamentaries with probes immobilisad on surface, hybridisation process occurs. By scanning the
surface, thanks to the markers, hybridised units can be locatad.



DNA chip on Si substrate

1)Si surface treatment (chemical etching an cleaning)
2)Thermal oxidation

3)Silanisation

4)Functionalisation (grafting)

5)Oligonucleotide deposition

6)DNA hybridisation
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Filtre de protection

Fibre optique Miroirsemi-transparent

Filtre passe-hande

Fluorescence analysis

Convertisseur

Amplification
fittre passe-bas

Laser Argon interErentiel 3 14n Filtre coloté jmme lS:iTI(l)r:"gasse-bmde courant-tension
iroirsemi- A n 0 I
Mirgirsemi-transparen aj ) n) l_l
FiltreRgjecteur514nm ]——j
Microscope Tube
objectif 16mm photomuitiplicateur
¢échantillon
Support réglableen x ¥,z
Convertisseur
Teble motorisées O enalogiquefumérique
12 bits

Micto-ordinaeur

fluorescence intensity (a.u.)

5000

000+

10007

—Cy3 emission (1)

Cy5 emission (2)

H_‘-"-.. —

S| 555 s7S_s85 615 635 655 675 695 715 745 755 775 T

wavelength emission (nm)



Fluorescence Mapping of DNA Sensor

Microstructuration du substrat
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3D fluorescence mapping

Plot 2 (U226 )
Plot 1 (L185)

3.000
2.000

Zone d’immobilisations



Microcavities and Bragg reflectors for DNA sensors
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PS optical sensor
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FET sensor
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