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Momusayus u yenv: OCHOBHBIMU CTPYKTYPHBIMH KOMITOHEHTaMHU (DOTOCHHTETUYECKOTO
anmapara O6akTepuil SBISAI0TCA cBeTocoOuparome komruiekcsl (LH) u horoxummuecku
akTHBHBIN peakioHHblii 1eHTp (RC). BbimensioT aBe rpymibl CBETOCOOMPAIOIIUX
KOMILJIEKCOB COTJIACHO MX PACMOJIOKEHUI0 OTHOCcUTeNbHO RC: NpUIIEHTPOBBIE KOMII-
nekcel (LH1), kotopsie 06pasytoT ¢ RC Tak Ha3biBaeMblit KopoBblil komiieke LH1-RC,
u nepudepuiiasie (LH2) kommekcel. B oTnudme oT HeCepHBIX MypIypPHBIX OaKTepuil,
JUTSL CEPHBIX OaKTEepHil CYIECTBYET TOJNBKO oHa cTpykrypa LH2 [1] u uetsipe LH1-RC
[2—5] BBICOKOTO M yMEPEHHOTO pa3pelieHus], YTO MOAYCPKUBACT 3HAYUTEIBHBIN HE/I0-
CTaTOK CTPYKTYPHBIX NAHHBIX B 3ToM oOnacth. Llenbro HacTosmmiel paboThl SIBISIETCS
WCTIOJIb30BaHUE METOAA KpHO-OM JUIsl BBISIBIEHUS CTPYKTYPHBIX J€Tajel KOMIIEKCOB
LH1-RC u LH2 u3 nypnypHoii ceproii 6akrepuu E. haloalkaliphila.

Memoowt u ancopummer. 3 Mxn oopasua LH2 nanecnu Ha cetky QuantiFoil R0.6/1 Cu
300 mesh, koropast He ObiTa 00paboTaHa B TICIOIIEM paspsje Mepell HaHECEHHEM
oOpasua. CeTka OblIa BUTpU(UIMPOBAaHA HOTPYKEHUEM B >KUAKHUN 3TaH C IOMOIIBIO
npubopa FEI Vitrobot Mark IV (Thermo Fisher Scientific, CIIIA). Kpno-OM nannbie
coOvpamy Ha MPOCBEYHMBAMOIIEM 3JeKTpoHHOM Mukpockone Titan Krios 60-300
(Thermo Fisher Scientific, CIIIA), OoCHaIIEeHHOM JAETEKTOPOM MPSMBIX 3JIEKTPOHOB
Gatan K3 Summit (Gatan, CIIIA) B pexume cueta ¢ MOMOIIbi0 mporpammsel Serial EM
4.0 [6] B HULL «KypuaTOBCKHIT HHCTUTYT».

3 mxu obpasua LH1-RC nanecnu Ha cetky QuantiFoil R0.6/1 Cu 300 mesh, kotopyto
THIPOPUIN3UPOBATM € TOMOIIBI0 CHCTEMBI OYHCTKH TJElomuM paspsiaom PELCO
easiGlow (Ted Pella. Inc) mpu 15 MA B Teuenune 60 c. CeTka ObiTa BUTPHUHUIIPOBAHA
MOTpy>KEHUEM B >KUAKHUHA 3TaH ¢ momoiubto npubopa FEI Vitrobot Mark IV (Thermo
Fisher Scientific, CILIA). CeTku 3arpy3uiu B 3JeKTpoHHBIA Mukpockon Titan Krios ¢
HanpspkenueM 300 kB (Thermo Fisher), ocnamiennsiii getekropom Gatan K3 Summit
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(Gatan, CIIIA). O6paboTka gaHHBIX poBoAraack B mporpamme CryoSPARC ver. 4.2.1
[7]. MoaenupoBaHue ¥ YTOUHEHHUE BBIOJIHSINCH ¢ ToMombio porpammel COOT [8].
Pezynomamur: Metonom kprno-OM nonydeHsl cTpyKTypbl kKommuiekcoB LH2 u LH1-RC
W3 mypmypHO#i cepHoii Gaktepuu E. haloalkaliphila ¢ paspemenuem 1.7 u 2.5 A
coorBercTBeHHO. Komiuiekc LHI1 wnMmeer KonbleBYylO apXWUTEKTypy W COCTOMT U3
16 upentrunblx cyObequanl ¢ RC, pacmonoXeHHBIM B IIEHTPE U COCTOSIIUM W3
LUTOXpOMaA C, a TaKXKe MOJUIENTHIHBIX LENel, KOTOPBIE CBSI3BIBAIOT pa3jIM4HbIC
KogakTopbl, BKI0Yas 6akteproxiopopmt (bXi), deodutnH, KApOTHUHOUIBI 1 HOHBI
skene3a. LH2 nmpencraBnsier co0oii KonbLIe0Opa3HbId OKTaMep, Kaxaas cyObeauHHUIa
KOTOPOTO COAEPKUT - ¥ B-TIOIUIENTUABL, HEKOBAJICHTHO CBA3BIBAIOILUE TPH MOJIEKYJIbI
BXn1 u omny monekymy kapotuHouna. IlocnenoBaTelbHOCTb TMONMIENTHAOB U THIL
KapOTHHOMJIOB B KOMIUIEKCE OBUTH OJHO3HAYHO OIpeesieHbl OJaroaps pa3peieHHIo,
Onm3KoMy K aToMHOMY. [IpoBeneH cpaBHUTENIBHBIN aHANIN3 [TOJIYYCHHBIX CTPYKTYPHBIX
JaHHBIX.

Buwisoowr: Koopnunatst LH2 u3 E. haloalkaliphila 6sumn nenonuposanst 8 RCSB Protein
Data Bank moxm xomom mocryma 8Z4V. Kpuo-OM «kaptel kommiekca LH2
nenonrpoBansl B Electron Microscopy Data Bank o Homepom noctynma EMD-39770.
Qunancuposanue: ViccnenoBanue nojaepkano rpantoM Poccuiickoro HaydHoro gonaa
(Ne 23-74-00062).
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Motivation and Aim: The main structural components of the photosynthetic apparatus of
bacteria are light-harvesting complexes (LH) and photochemically active reaction center
(RC). There are two types of LH complexes according to their location relative to the
RC: the near-center complexes (LH1), which together with the RC form the core LH1-
RC complex, and the peripheral complexes (LH2). In contrast to non-sulfur purple
bacteria, there are only one LH2 [1] and four LH1-RC [2-5] high-to-moderate resolution
structures for sulfur bacteria, highlighting the significant lack of structural data in this
area. The aim of the present work was to use cryo-EM technique to reveal structural
details of LH1-RC and LH2 complexes from purple sulfur bacteria E. haloalkaliphila.

Methods and Algorithms: 3 ul of LH2 sample was applied to the QuantiFoil R0.6/1
300 mesh Cu grid, which was not glow-discharged prior to sample application. The grid
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was plunge-frozen in liquid ethane using a FEI Vitrobot Mark IV (Thermo Fisher
Scientific, USA). Cryo-EM data were collected on a Titan Krios 60-300 transmission
electron microscope (Thermo Fisher Scientific, USA) equipped with a Gatan K3 Summit
direct electron detector (Gatan, USA) in counting mode using SerialEM 4.0 [6] at the
National Research Centre “Kurchatov Institute”.

3 ul of LH1-RC sample was applied to the QuantiFoil R0.6/1 300 mesh Cu grid, which
was glow-discharged under 15 mA for 60 s using an easiGlow (Ted Pella. Inc). The grid
was plunge-frozen in liquid ethane using a FEI Vitrobot Mark IV (Thermo Fisher
Scientific, USA). Sample grids were loaded onto a 300 kV TitanKrios microscope
(ThermoFisher) operated at 300 kV and equipped with a Gatan K3 Summit detector
(Gatan, USA). Data processing was performed in CryoSPARC ver. 4.2.1 [7]. Modeling
and refinement were made using COOT [8].

Results: Structures of LH2 and LH1-RC complexes from the purple sulfur bacterium
E. haloalkaliphila were determined using cryo-EM technique at 1.7 A and 2.5 A
resolution, respectively. The LH1 complex has a ring architecture and consists of
16 identical subunits with the RC at the very center, composed of cytochrome ¢ and
polypeptide chains that bind various cofactors including BChl, pheophytin, carotenoids,
and iron ions. LH2 is a ring-shaped octamer, each subunit containing a- and p-poly-
peptides that noncovalently bind three BChl molecules and one carotenoid molecule.
The sequence of the polypeptides and the type of carotenoids in the complex were
unambiguously determined due to near-atomic resolution of this complex. Comparative
analysis of the obtained structural data was done.

Conclusions: Atomic coordinates of the LH2 from E. haloalkaliphila are deposited in
the RCSB Protein Data Bank under accession code 8Z4V. The cryo-EM maps of the
LH2 complex were deposited in the Electron Microscopy Data Bank under accession
number EMD-39770.

Funding: The study was supported the Russian Science Foundation grant (No. 23-74-
00062).
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