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NEPBBIN T'OJl HTAHAEMHUHA COVID-19 C TOUKH 3PEHUS
AHAJIMTHYECKOI'O MPUBOPOCTPOEHMUSA
(xpaTkoe cooOieHne)

B 3TOM KOpOTKOM COOOIIEHHH IOKJIAIBIBACTCS O TOM, KaKHe€ MMEHHO aHAJIMTUYECKHE NMPHOOPHI MCHOIb30BAIHNCH
aBTOpaMH JOHAOHCKOro >xypHana Nature ais uccnegosanuss COVID-19.

Kn. cn.: anamutudeckoe npudopoctpoenne, PHK cexBenc, xpomaro-macc-cnekrpomerpust, COVID-19, xemomerpus

MBpbI npoaHaM3UPOBANH, KaKHe aHATUTHYECKHE Me-
TOIBI WCIOJB30BaHBl HcciaemoarenssmMu COVID-19,
MO MaTeprajaM Hay4YHbIX ITyOIHKaIUi B JIOHJOHCKOM
)KypHaie Nature.

Hust PHK — »3T0 MaccuBHBIN MapauieIbHBIA CEK-
BeHc, mina PHK-monmumepassl — 3TO KHMJKOCTHas
XpOMaTo-Macc-CIEKTPOMETPHSL.

3a mepuox ¢ 12 maprta 2020 r. go 27 mas 2021 .
B JOHJI0HCKOM kypHaiie Nature mo COVID-19 6suto
omy0JIMKoBaHO 462 cooOieHus, B TOM yuciie 83 Ha-
YYHBIX CTaThbH. ODTO COCTaBISIET MEHEE ITOJIOBUHBI
NpOIIeHTa OT OOIIEro Ymcia cOOOMEHNUH Mo KOpOoHa-
BHPYCHOM TE€MaTHKEe, HO 3aTO YPOBEHb ITyOJIWKaIuil
SIBJIIETCS] OYEHD BBICOKHM.

[lepseie padoter mo m3yuernio COVID-19 Obutu
oIy OJIMKOBaHBI BpauaMH TJaBHOM OOJNBHUIIBI rOpoAa
Vxanp (Kutail) B nepsom kBaprasne 2020 r. Haunnas
¢ nera 2020 r. 3TON TEeMaTUKOW 3aHUMAIOTCSl B IEp-
Byto ouepens yuenole CHIA wu 3anmagnoit EBpomsrl
Kak u cnepoBano oxwunate [1], y&Ke OCEHbBIO MOSBU-
ek nyonukanuu no mytanusiMm COVID-19. PaGota
[2] Obuta BRIONTHEHAa Ha MAaCCHBHOM TMapaijieIbHOM
cexBenarope PHK Illumina Mini Seq 2018 r. Bbimyc-
ka. [Ipu 3TOM yBepeHHO COO0IANIOCh, YTO MOJIEKyJa
PHK COVID-19 coctout u3 29 903 HykneoTuaos [2].

ITo cocrosiuto Ha mapt 2021 r. Nature nemnaer 60-
Jiee OCTOPOXKHYIO OLIEHKY — He MeHee 28 ThICAY HYK-
JICOTUAOB. OTO CBUAETEIBCTBYET O TOM, YTO KUTail-
CKH€ W HEKHTACKHe KOPOHABHUPYCHl MMEIOT pPasiIid-
upie PHK. 1o 3x0oHOMHUYECKUM MPUYMHAM J1aJIEKO HE
Kakmass Jaboparoprss MOXKET IO3BOJIMTH cebe mac-
CUBHBIU TMapaUIeNbHBI CEKBEHC HYKJIEHHOBBIX KHC-
JIOT, HO ce0ECTOMMOCTb CEKBEHCa OEKOB B HECKOJIBKO
pa3 MensbIre. Kak ciencrsue, uist U3ydeHHs] KOpOHa-
BHUPYCHBIX MyTanuii aBTopbl Nature nccienyror PHK-
nonumepasy. g 3Toi 1€ UCIoJIb3yeTcs, KaK mpa-

77

BWIO, shotgun sequence, pa3pabOTaHHBIA B IEPBOI
nexane XXI B.

Jlj1 HecTIennaaucToB: C HHCTPYMEHTAIBHON TOUKH
3peHust 3To Macc-criekrpomerpus (MC). boxnee mon-
poOHO, 3TO JBYXMEpHass MHUKPOKOJOHOYHAS >KUAKO-
cTHast xpomartorpadus (1o MepBOMY H3MEPEHHIO —
MOHOOOMEHHAsl, a TI0 BTOpOMY — oOpaieHHo]a30-
Bas) B COYeTaHWH C TaHAEMHBIM MC IeTEeKTOpOM.
B kadecTBe MCTOYHHKA MATKOW MOHHM3AIMY Yallle BCe-
ro MCIHOJB3YIOT HaHO3JEKTpocnpel. Ecin ecTh BO3-
MOJKHOCTh, TO JOIOJIHUTEIHFHO WCIONB3YIOT Macc-
cnektpomeTp ¢ nonuzammeit MALDI. Csepx Toro,
HEKOTOPBIE yUeHBIE NCIIONB3YIOT IPUOOPHI MTOBEPXHO-
CTHOT'O TUTA3MOHHOTO Pe30HAHCa (OMOYHITH).

ITo cocrostamto Ha Hadano ampenst 2021 r. manbo-
Jlee MHTEPECHOU TeMol aBTopel Nature cuMTarOT My-
Tallud KOPOHABUPYCOB [3], /I 4ero KpaifHe Kea-
TEJBHO MCIIOIB30BaTh allapaTypy Kak Jiisi TeHOMUKH,
Tak W Ui npoTeomuku. Pabora [4] mocssiiena Ouo-
MeTpuu. B Hell moapoOHO omMcaHo HOBOE HarpaBiie-
HUEe  (aKTOPHOTO  aHaluM3a, a HMEHHO
transcriptome-wide Mendelian randomization. Cra-
TBIO Hanucanu 66 aBTOpoB U3 42 opraHu3aluii, BbI-
Oopka BriItouaeT B ceOst 2244 naiMeHTa, Ybe COCTOs-
HUE BpayaMH HA3BaHO KPUTUYECKHM.

CIIMCOK JIMTEPATYPBI

1. Apxunoe H.J], Apxunos /{.b. Cexsenc Bupyca PHK CO-
VID-19: xopotkuii 0630p / Hayunoe npubopoctpoenue.
2020. T. 30, Ne 3. C. 45-48.

2. Wu F., Zhao S., Yu B. et al. A new coronavirus associated
with human respiratory disease in China // Nature. 2020.
Vol. 579. P. 265-269. DOI: 10.1038/s41586-020-2008-3



ISSN 0868-5886

3. Plante JA., Liu Y., Liu J. et al. Spike mutations D614G
alters SARS-COV-2 fitness // Nature. 2021. Vol. 592.
P, 116-121. DOI: 10.1038/s41586-020-2895-3

4. Pairo-Castineira E., Clohisey S., Klaric L. et al. Genetic
mechanisms of critical illness in COVID-19 // Nature.
2021. Vol. 591. P. 92-98. DOI: 10.1038/s41586-020-
03065-y

Yuueepcumem ungopmayuonnvix mexnonozuii,
mexanuxu u onmuxu, Cankm-Ilemepoypz (Apxunos H.J].)

Hucmumym ananumuueckozo npuoopocmpoenus PAH,
Canxm-ITemepoype (Apxunog /].b5.)

NAUCHNOE PRIBOROSTROENIE, 2021, Vol. 31, No. 3, pp. 77-79

Kownrakrer: Apxunos Huxonaii [mumpuesuy,
nikolos.kage97@mail.ru

Marepuan noctynui B pefakiuio 28.06.2021

THE FIRST YEAR OF COVID-19 PANDEMY
AND ANALYTICAL INSTRUMENTATION
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We report on analytical instruments used by authors of Nature for study of COVID-19. For study of RNA
massive parallel sequence is necessary, and for investigation of RNA-polymerase shotgun mass-spectrometry is

used.
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We analyzed the analytical methods used by the
COVID-19  researchers based on scientific
publications in the journal Nature.

For RNA it is a massive parallel sequence, for
RNA polymerase it is liquid chromatography-mass
spectrometry.

For the period from 12.03.2020 to 27.05.2021 462
reports on COVID-19 were published in Nature, incl.
83 scientific articles. This is less than half of percent
of the total number of reports on coronavirus-related
topics, but the level of publications is very high.

The first studies of COVID-19 were published by
doctors at the main hospital in Wuhan in the first
quarter of 2020. Since the summer of 2020, scientists
from the United States and Western Europe are
primarily involved in this topic. As expected [1],
publications about mutations of COVID-19 appeared
in the fall. Work [2] was performed on a massive
parallel Illumina Mini Seq RNA sequencer
manufactured in 2018. At the same time, it was
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confidently reported that the molecule of RNA
COVID-19 consists of 29 903 nucleotides [2].

In March 2021, Nature makes a more careful
evaluation - at least 28 thsd nucleotides. It suggests
that Chinese and non-Chinese coronaviruses have
different RNAs. For economic reasons, not every
laboratory can afford a massive parallel sequence of
nucleic acids, but the cost of a sequence of proteins is
several times less. Therefore, to study mutations of
coronavirus, Nature's authors are researching RNA
polymerase. For this purpose, a shotgun sequence is
usually used, which was developed in the first decade
of the XXI century.

For non-specialists it is mass spectrometry (MS)
from an instrumental point of view. In more detail, it

is a  two-dimensional  microcolumn  liquid
chromatography (in the first dimension — ion
exchange and in the second — reversed phase

column) in combination with a tandem MS detector.
Nanoelcrospray is most often used because is very
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sensitivea soft ionization source. If it is possible, then
additionally use MALDI mass spectrometer.
Moreover, some scientists use surface plasmon
resonance (biochip).

As of early April 2021, the authors of Nature
consider mutations of coronaviruses to be the most
interesting topic [3], for which it is highly desirable to
use equipment for both genomics and proteomics. The
report [4] is devoted to biometrics. It describes in
detail a new direction of factor analysis —
transcriptome-wide Mendelian randomization. The
article was written by 66 authors from 42
organizations, the sample includes 2244 patients,
whose condition doctors called critical.
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