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TpaucMeM6pauuwu nepeuoc npoTouos B xnoponnacTax 
in silico: pH-roMeocTa3 nroMeua, CTpOMhl u D,HT030n.H 
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B OCHOBe MCCJie,ll,OBaHH5l, OIIHCbiBaeMOf O B HaCTOHIIJ;eH pa6oTe, - MaTeMaTWieCKa5l MO,ll,eJib CBeTOBblX CTa,ll,11W 
Cj)OTOCI1 HTe3a, B KOTOpOM paCCMaTpHBaiOTC5l rrpou;eCCbl 3JieKTpOHHOf O H TipOTOHHOfO TpaHCTIOpTa B XJIO­
pOllJl aCTaX. M o,ll,em!pYJOTC5l p e,ll,OKc- rrpeBparu;eHIDI ct>oTopeaKD;HOHHbiX u;eHTpOB <l>C I (P700) , <l>C II (P680) 

11 !:(!)Yri1X nepeHOC'-fHKOB u;enH 3fleKTpOHHOfO Tp aHCIIOpTa - cl>epp e,ll,OKCHH (Fd), IIJiaCTOXHHOH (PQ) 11 
llJ!aCTOU,11aHMH (Pc), a TaiOKe COTipiDKeHHblH C 3JieKTPOHHbiM TpaHCIIOpTOM TpaHCMeM6paHHhiH rrep eHOC 
npoTOHOB 11 CI1HTe3 ATP 3a C"teT pa6oTbi MeM6paHHOi1 A TP- cHHTa3bi. Pe3yJibTaTbi MO,ll,eJIHpoBamrn xopomo 
COI'JiaCy iOTC51 C flH:TeparypHbiMH ,ll,aHHbiMH ITO H3MepeHHHM pH B JliOMeHe (pH in) H B CTpOMe (pH out) XJIOpO­
IUI3.CTOB np 11 pa3HbiX 3Haqemrn:x pH U:HT030JUI (pHcyt) . CTaU:MOHapHbi e 3Hal.feHHH pH, ycTaHaBJIHBaiOIIJ;ReC5l 
ll 3TI1X KOMnapTMeHTax IIpH OCBeiiJ;eHHH:XJIOpOIIJiaCTOB B yCJIOBIDIX WOTOWOCWOPMJIHpOBaHIDI, y,ll,OBJleTBO­
pfiiOT HepaBeHCTBaM: pH in "' 6.2- 6.4 < pH cyt"' 7.2- 7.4 < pHout "' 7.8- 8.0, BapbHpOBaHHe rrapaMeTpaMo,ll,eJIH 
p l-l cyt BJII15JeT Ha TIOTOKM 3JleKTpOHOB, rrepeHOCHMbiX TIO pa3HbiM TTYniM 3JieKTpOHiioro TpaHCTIOpTa, TaKMM 
KaK HeU,I1 KJI11"IeCKMi1 TpaHcrropT 3JieKTpOHOB oT <PC II K <l>C I H ,ll,anee B U:HKJI K anhBHHa - EeHcoHa, U:HKJIH­
LJ eCKI1H nepeHOC 3JieKTpOHOB BOKpyr <PC I M IICeB,ll,OU:HKJIWieCKMH rrepeHOC 3fleKTpOHOB C yqaCTHeM MOJie­
KyJHIIJHOrO KMCflOpO,ll,a (U:MKJI «BO,ll,a- BO,ll,a>> ) . floKa3aHO, '-ITO ,ll,OCTaTO'-IHO CHJlbHOe 3aKMCJieHHe U:HT030JUI 
(p J-Icyt < 7) yMeHblllaeT OTTOK 3JieKTpOHOB OT <PC I (HeU:HKJIH'IeCKMH H TICeB,ll,OU:HKJIWieCKMH 3JleKTpOHHbiH 
Tp3.HCnOpT) 11 CTMMYJIHpyeT U:MKJIH'-feCKMH rrepeHOC 3JleKTpOHOB BOKpyr <J>C I , a TaiOKe OCJia6JUieT CKOpOCTb 
p J-I -3aBI1CMMoro CI1HTe3a A T P. 

KJuotteebte CJIOBa: xnoporrnaCTbi, 3JieKTPOHHbiH 11 rrpoTOHHbtil: TpaHCrropTbi, MaTeManf'i ecKoe MO,ll,enHpOBaHHe 

Cotcpatu,eltu51.: <PC I - cl>OTOCMCTeMa I; <PC II - cl>OTOCHCTeMa II; QKB - U:HKJI K aJibBHHa - EeHCOHa; H3T -
I-leU,11 KJ1 11 '-fecKH:i13neKTpOHHhiH TpaHcrropT; Q 3T - U:HKJIH'-feCKMH 3JieKTpOHHbiH TpaHcrropT; H <l>T- Hect>o­
'I'OX 11MI1.'-feCKoe TymeHHe; 0 ,1lY - o6hiKHOBeHHbie ,ll,Hct>cl>epeHU:RaJibHbie ypaBHeHHH; P)l;<l>- pM6yne3o,ll,J1ct>oc­
cl>m; KEA3- K + / H + -aHTRrropTep TRJiaKOR,ll,HOH MeM6paHhi ; N D H l - ,ll,em,ll,por eHa3a xnoponn acTOB THrra 1. 
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T he research described in this paper i s based on a m athematical model of the light stages of photosynthesi s, which 
considers the processes of electron and proton transport in chloroplast s. It examines the redox transformations 
of t he ph otoreaction centers PS I (P700) , PS II (P680) and other electron transport ch ain carriers-ferredoxin (Fd), 
plastoqu inone (PQ) and plastocyanin (Pc)- as well as the transmembrane proton transport associated with elec­
tron transport and AT P synthesis by m embrane ATP synthase. The simulation results are in good agreement with 
t he literature data on pH m easurem ents in the lumen (pH in) and stroma (PRout) of chloropl asts at different cytosol 
pH values (pHcyt) . The steady- state pH values establish ed in these compartments when chloropl asts are illuminat­
ed under photophosphorylat ion conditions satisfy the following inequalities: pHin "' 6.2- 6.4 < pH~ "' 7.2- 7.4 < 
pH 0 0 1 "' 7.8-8.0. Variation of the pHcyt model parameter affects the electron flows carried by differen t electron 
transport p athways, such as non - cyclic electron transport from PS II to P S I and further into the Calvin- Benson 
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