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def solve():
import sys
input = sys.stdin.read
data = input().split()

t = int(data[0])

idx = 1

results = []

for _ in range(t):
n, w, h = map(int, data[idx:idx + 3])
idx += 3

a = list(map(int, data[idx:idx + n]))
idx +=n

b = list(map(int, datal[idx:idx + n]))
idx +=n

L_max = float('-inf")
R_min = float('inf"')

for i in range(n):

L_i = (b[i] - h) - (a[il - w)
R_i = (b[i] + h) - (a[i] + w)
L_max = max(L_max, L_i)
R_min = min(R_min, R_i)

if L_max <= R_min:
results.append("YES")

else:
results.append("NO")

sys.stdout.write("\n".join(results) + "\n")

if __name__ == "__main__":
solve()
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t = int(input())

for _ in range(t):
a, b, ¢, d, e = map(int, input().split(’,
m_c = min(a // 2, b)
rb=a-2x%xmc
m_corn = min(r_b // 2, c)
tl =mc *xd+ mcorn x e
max_rice = min(a // 2, c)
r b =a-2 % max_rice
m_rice = min(r_b // 2, b)
t2 = max_rice x e + m_rice x d
print(max(tl, t2))

)
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import math

def min_days_to_replace_conveyor(t, test_cases):
ress = []
for n, x, y in test_cases:
required_good = (n + 1) // 2
cycle_length = x + y
full_cycles_needed = required_good // x

remaining_good_needed = required_good % x

if remaining_good_needed > 0:
total_days = full_cycles_needed x cycle_length + remaining_good_needed
else:
total_days = full_cycles_needed *x cycle_length
total_days += n - required_good
ress.append(total_days)
return ress
t = int(input())

test_cases = [tuple(map(int, input().split())) for _ in range(t)]

ress = min_days_to_replace_conveyor(t, test_cases)

for res in ress:

print(res)
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n = int(input())
t = list(map(int, input().split()))
gs = list(map(int, input().split()))
mh = {}
for i in range(n):
temp = t[il]
growth = gs[il
if temp in mh:
mh[temp] = max(mh[temp]l, growth)
else:
mh[temp] = growth
q = int(input())
for _ in range(q):
qp = int(input())
if gp in mh:
print(mh[qpl)
else:
print(-1)
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t = int(input())
for _ in range(t):
a = int(input())
if 360 % (180 - a) == 0:
print("YES")
else:
print("N0")



[TpakTnyeckumn Typ, MNeTpawes daHnnn Anekceesmny

3apava 1. Optonoru reHa GPX4 y npumatos.

Ncnonb3ya TpaHCcKpunT ¢ naeHtmoukatopom NM 001367832.1 reHa GPX4, BbINOAHUTE MOMUCK NPU MOMOLLK
anroputma blastn no 6a3e aaHHbIx refseq_rna. BbinonHMTe NOUCK B TakcoHe npumarbl (taxid:9443), nucknoums
npyn 3ToM 4enoBeka (taxid:9606). B none maKcMManbHOE KO/JIMMECTBO TapPreTHbIX MnocaefoBaTelbHOCTEN

Bbibepute 100. 3a coBnageHne HyKNeoTUaoB +2 O4Ka, 33 HecoBnageHue —3. 3a OTKpbITUE rana wTtpad -5, 3a
paclwmpeHue -2.

BbibepuTe oAMH NPaBUbHbLIN OTBET U3 NPeACTaBAEeHHbIX HUXKe BapPUAHTOB:

1. Bonblue Bcero opTo/IOroB U3 NpuBeAeHHbIX B CKOBKax BUAOB Hawnocb Ana: Theropithecus gelada/ Pongo
abelii/Macaca mulatta/ Callithrix jacchus/ Eulemur rufifrons.

2.pneHTndmnKaTop nocnenoBaTeNbHOCTM € HaumeHbwmm E-value: XM _045543509.1 / XR_004739137.2 /
NM_001364734.2 / AB121010.1 / XM _050771091.1

3. NpeHTnduKaTop NocnesoBaTeNbHOCTU, UMeloWer HaMbONbLWKNMA NPOLEHT WUAEHTUYHbIX HYKNEOTUAOB:
NM_001364734.2 / AB121010.1 / XM _014342393.4 / XM _054466108.2 / NM_001118889.2

4. 3Ta nocnenoBaTe/IbHOCTb, MMEIOLLLAA HanboNbLIMA MNPOLLEHT UAEHTUYHbIX HYKN1€0TUAO0B, OTHOCUTCA K BUAY:
Pongo pygmaeus / Pan paniscus / Macaca mulatta / Pan troglodytes / Cercocebus atys.



3apaya 2. [TONCK rOMONOrMYHbIX NOC/Ie[0BAaTENbHOCTEN MNYTAaTUOHMNEPOKCMAA3 Y LUMPOKOTO Kpyra MAEKOMNUTAOWMX, NX BbIPaBHMBAHME
Ncnonb3ya nocnepgoBaTenbHocTb 6enka BAE17018.1, 3anyctute PSI-BLAST co cneayrowmnmm napameTpamm:

TakcoH: Mammalia (taxid:40674); Max target sequences: 250; Matrix: BLOSUMA45; Gap costs: —10 3a oTKpbITUE, 33 pacwmpeHne —3. Haxkmute
RUN BLAST. lanee, 3anyctute BTOpyto utepaumto BLAST noncka c uncnom cukseHcos 250. 3aTem, coXxpaHUTe HanaeHHble romoiorn B dopmate
FASTA — Download — FASTA (complete sequences). HazoBuTe 3T10T pann “sequences-psi.fasta”.

Hanee, npousseaute MHOXeCTBeHHoe BblpaBHMBaHUeE roOMON0rO0B, BOCMNO/Ib30BaBLUUCb aNITOPUTMOM MAFFT
(https://mafft.cbrc.jp/alignment/server/index.html). Wcnonb3yiite cneayowme napametpbl: Strategy: Auto; Gap opening penalty: 1.53.
Haxxkmute ranouky Ha onumto Allow unusual symbols (Selenocysteine "U", Inosine "i", non-alphabetical characters, etc.). 3atem, Haxkmute
Submit. CoxpaHuTe nonyyeHHoe BbipaBHWBAHME, HaxKaB B OKHe Bblgaun “Fasta format”. Hasosute ¢ain c noayyeHHbIM BblpaBHUBAHMEM
“sequences-psi-aligned.fasta”. CaenaiTe CKPUHLIOT KOHCEPBATMBHOM 4YacTW MNOJIYYEHHOIO BbIPaBHMBAHMA, WCNONb3YA A8 NPOCMOTPA

nporpammy MEGA nam UGENE.
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16. BHKQ A Chain A Phospholipid hydroperoxide glutathione peroxidase Homo sapiens

17. 8Q8N A Chain A Phospholipid hydroperoxide glutathione peroxidase Homo sapiens

8. XP 012291374.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform X2 Aotus nancymaae

9. XP 017823036.1 phospholipid hydroperoxide glutathione peroxidase isoform X3 Callithrix jacchus

20. XP 054105462.1 phospholipid hydroperoxide glutathione peroxidase isoform X4 Callithrix jacchus

21. Q4AEH1.2 RecName: Full=Phospholipid hydroperoxide glutathione peroxidase Short=PHGPx AltName: Full=Glutathione peroxidase 4 Short=GPx-4 Short=GSHPx-4 Flags:
2. XP 036745876.2 phospholipid hydroperoxide glutathione peroxidase isoform X2 Manis pentadactyla

3. XP 017502814.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Manis javanica

24. KAI5930886.1 Phospholipid hydroperoxide glutathione peroxidase Manis javanica

5. XP 057565113.1 phospholipid hydroperoxide glutathione peroxidase isoform X1 Hippopotamus amphibius kiboko

26. XP 019289537.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Panthera pardus

27. XP 026905290.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Acinonyx jubatus

28. XP 040317674.1 phospholipid hydroperoxide glutathione peroxidase Puma yagouaroundi

29. XP 053303893.1 LOW QUALITY PROTEIN: phospholipid hydroperoxide glutathione peroxidase Prionailurus viverrinus

30. XP 044898589.1 phospholipid hydroperoxide glutathione peroxidase isoform X3 Felis catus

31. XP 028377007.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Phyllostomus discolor

32. XP 054441286.1 phospholipid hydroperoxide glutathione peroxidase GPX4 Pteronotus mesoamericanus

33. XP 045687112.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Phyllostomus hastatus

34. XP 027440141.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Zalophus californianus

35. XP 004395485.2 PREDICTED: phospholipid hydroperoxide glutathione peroxidase mitochondrial isoform X2 Odobenus rosmarus divergens

DD DDDDDDD
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1. AAH11836.1 Glutathione peroxidase 4 (phospholipid hydroperoxidase) Homo sapiens ;R KYRGFVC VA X6 K VINY LVDLHARYAEC P
2. NP 001351663.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform 2 precursor Pan troglodytes R KYRBGFVC VA UG K VINY LVDLHARYAEC
3. NP 001112361.1 phospholipid hydroperoxide glutathione peroxidase mitochondrial isoform A precursor Macaca mulatta R KYRBGFVC VA UG K VINY LVDLHARYAEC
4. AAH46163.1 GI ione peroxi 4 (ph lipid hydroperoxidase) Homo sapiens R KYRBFVC VA X6 K VIN Y LVBILHVRYAEC
5. XP 055227016.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform X1 Gorilla gorilla gorilla R KYRBFVC VA UG K VINY LVDLHARYAEC
6. XP 003277028.2 phospholipid hydroperoxide glutathione peroxidase isoform X2 Nomascus leucogenys R KYRGFVC VA UG K VINY LVDLHARYAEC
7. XP 003944526.2 phospholipid hydroperoxide glutathione peroxidase isoform X1 Saimiri boliviensis boliviensis R KYRGFVC VA UG K VINY LVDLHARYAEC
8. XP 010373214.2 phospholipid hydroperoxide glutathione peroxidase isoform X2 Rhinopithecus roxellana R KYRGFVC VA UG K VIN Y LVBILHARYAEC
9. XP 023048505.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Piliocolobus tephrosceles R KYRGFVC VA UG K VIN Y LVBILHARY AEC
10. Q4AEGY.2 RecName: Full=Phospholipid hydroperoxide glutathione peroxidase Short=PHGPx AltName: Full=Glutathione peroxidase 4 Short=GPx-4 Short=GSHPx-4 Flags: F KYRGFVC VA UG K VIN Y LVDLHARYAIEC
11. Q4AEH0.2 RecName: Full=Phospholipid hydroperoxide glutathione peroxidase Short=PHGPx AltName: Full=Glutathione peroxidase 4 Short=GPx-4 Short=GSHPx-4 Flags: PR KYRGFVC VA UG K VINY LVDLHARYAIEC
12. XP 037850486.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Chlorocebus sabaeus | KYRGFVC VA UG K VIN Y LVBILHARYAEC
13. XP 050627004.1 rho GTPase-activating protein 45 isoform X1 Macaca thibetana thibetana . KYRGFVC VA UG K VINY LVBILHARYA[EC
14. NP 001354761.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform D Homo sapiens KYRGFVC VA UGK VNY LVDLHARYAEC
15. 6HN3 A Chain A Phospholipid hydroperoxide glutathione peroxidase Homo sapiens KYRGFVC VA X6 K VY LVBILHARY AEC
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3agava 3. NoarotoBKa NoAy4eHHOrO BblpaBHUBAHMA K GUNOTEHETUYECKOMY aHANM3Y.

Mepen Tem Kak NoCTpouTb GUNOreHEeTUYECKOe AepeBO, HEOOXOAMMO yAanuTb ranbl U3 NOJNYYEHHOrO BblpaBHUBAHMA (T. e.
HEeKOHCcepBaTUBHble 06nacTK BblpaBHUBAHMA). [na 3Toro Heobxoammo OTKpbITb dann “sequences-psi-aligned-copy.fasta”. B
HEM yaaNeHbl Ce/IEHOLUCTENHDI OTHOCUTENIbHO MCXOAHOIO MHOXECTBEHHOMO BblpaBHUBAHUA. YAANUTb AMNbl MOXHO BPYYHYIO,
OTKPbIB MHOXecTBeHHOe BbipaBHMBaHWe B MEGA wanm UGENE. OgHako, npeanarato Bocnonb3oBatbca cepsucom Gblocks
0.91b (http://phylogeny.lirmm.fr/phylo_cgi/one_task.cgi?task_type=gblocks).

MNepenante Ha canT Gblocks, Haxkmnte Ha “Upload your alignment” n Bbibepute dpann - “sequences-psi-aligned.fasta”. He
CTaBbTe HUKAKUX rasiodeKk B nonsax Huxe. Haxkmute “Submit”. Ckauante KoHcepBaTMBHOE BbipaBHUBaHUe B .FASTA ¢opmarTe,
Ha)kaB Ha “Cured alignment in FASTA Format”, 3atem Ha oTKpbiBweinca Bknagke CTRL + A (Bblaenntb Bce), CTRL + C
(KonnpoBaTb), OTKPOIMTE BSIOKHOT U BCTaBbTe Tyaa noaydyeHHoe BbipaBHUBaHMeE (CTRL + C). CoxpaHuTe 3TOT pain Ha3BaB ero
“sequences-nogaps.fasta”. OTnpaBbTe NoAy4YeHHbIM BaMmu Gansl Ha NPOBEPKY M CAENANTE CKPUHLLOT YAaCTK BblpaBHMBaAHMSA b6e3
ranos..

Species/Abbrv bl Bl [l Bl ] o b fiod I [ '

1. AAH11836.1 Glutathione peroxidase 4 (phospholipid hydroperoxidase) Homo sapiens PC FIG K P I KEFAABGYNVKFDMF KWMK | P KG K
2. NP 001351663.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform 2 precursor Pan troglodytes PC FIG K P IKEFAAGYNVKFDMF KWMK | P KGK
3. NP 001112361.1 phospholipid hydroperoxide glutathione peroxidase mitochondrial isoform A precursor Macaca mulatta PC FIG K P I KEFAABGYNVKFDMF KWMK | P KG K
4. AAH46163.1 Glutathione peroxid 4 (ph holipid hydroperoxidase) Homo sapiens PC FIG K P I KEFAAGBYNVKFDMF KWMK | PKGK
5. XP 055227016.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform X1 Gorilla gorilla gorilla PC FIG K P I KEFAABGYNVKFDMF KWMK | P KGK
6. XP 003277028.2 phospholipid hydroperoxide glutathione peroxidase isoform X2 Nomascus leucogenys PC FIG K P I KEFAABGYNVKFDMF KWMK | P KG K
7. XP 003944526.2 phospholipid hydroperoxide glutathione peroxidase isoform X1 Saimiri boliviensis boliviensis PC FIG K P IKEFAAGYNVKFDMF KWMK | P KG K
8. XP 010373214.2 phospholipid hydroperoxide glutathione peroxidase isoform X2 Rhinopithecus roxellana PC FIG K P I KEFAABGYNVKFDMF KWMK | PKGK
9. XP 023048505.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Piliocolobus tephrosceles PC FG K P I KEFAABGYNVKFDMF KWMK | P KG K
10. Q4AEG9.2 RecName: Full=Phospholipid hydroperoxide glutathione peroxidase Short=PHGPx AltName: Full=Glutathione peroxidase 4 Short=GPx-4 Short=GSHPx-4 Flags: Precursor Sapajus apella PC FIG K P IKEFAAGYNVKFDMF KWMK | P KGK
11. Q4AEHO0.2 RecName: Full=Phospholipid hydroperoxide glutathione peroxidase Short=PHGPx AltN. : Full=GlI; ione peroxid. 4 Short=GPx-4 Short=GSHPx-4 Flags: Precursor Macaca fuscata fuscat:P C FIG K P I KEFAABGYNVKFDMF KWMK | P KGK
12. XP 037850486.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Chlorocebus sabaeus PC FIG K P I KEFAABGYNVKFDMF KWMK | P KGK
13. XP 050627004.1 rho GTPase-activating protein 45 isoform X1 Macaca thibetana thibetana PC FIG K P I KEFAABGYNVKFDMF KWMK | PKGK
14. NP 001354761.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform D Homo sapiens PC FIG K P I KEFAAGYNVKFDMF KWMK | P KG K
15. 6HN3 A Chain A Phospholipid hydroperoxide glutathione peroxidase Homo sapiens PC FIG K P IKEFAAGYNVKFDMF KWMK | P KGK
16. 6HKQ A Chain A Phospholipid hydroperoxide glutathione peroxidase Homo sapiens PC FIG K P I KEFAABGYNVKFDMF KWMK | PKG K
17. 8Q8N A Chain A Phospholipid hydroperoxide glutathione peroxidase Homo sapiens PC FIG K P I K FAAGYNVKFDMF KWMK | P KGK
18. XP 012291374.1 phospholipid hydroperoxide glutathione peroxidase GPX4 isoform X2 Aotus nancymaae PC FIG K P I KEFAABGYNVKFDMF KWMK | PKGK
19. XP 017823036.1 phospholipid hydroperoxide glutathione peroxidase isoform X3 Callithrix jacchus PC FIG K P I KEFAABGYNVKFDMF KWMK | P KG K
20. XP 054105462.1 phospholipid hydroperoxide glutathione peroxidase isoform X4 Callithrix jacchus PC FIG K P I K FAAGYNVKFDMEF KWMK | P KGK
21. Q4AEH1.2 RecName: Full=Phospholipid hydroperoxide glutathione peroxidase Short=PHGPx AltName: Full=Glutathione peroxidase 4 Short=GPx-4 Short=GSHPx-4 Flags: Precursor Hylobates lar PC FIG K P I KEFAABGYNVKFDMF KWMK | PKGK
22. XP 036745876.2 phospholipid hydroperoxide glutathione peroxidase isoform X2 Manis pentadactyla PC FIG K P A IKEFAAGYNVKFDMY KWMKAQPKGR
23. XP 017502814.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Manis javanica PC FIG K P A I KEFAABGYNVKFDMY KWMKAQPKGR
24. KAI15930886.1 Phospholipid hydroperoxide glutathione peroxidase Manis javanica PC FIG K P AEI KEFAAGYNVKFDMY KWMKAQPKGR
25. XP 057565113.1 phospholipid hydroperoxide glutathione peroxidase isoform X1 Hippopotamus amphibius kiboko PC FIG K P A I K FAAGYNVKFDMEF KWMKAQPKGR
26. XP 019289537.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Panthera pardus PC FIGR P AEI KEFAAGYNVKFDMEF KWMKVQPKGR
27. XP 026905290.1 phospholipid hydroperoxide glutathione peroxidase isoform X2 Acinonyx jubatus PC FIG R P AEI KEFAAGYNVKFDMEF KWMKVQPKGR
28. XP 040317674.1 phospholipid hydroperoxide glutathione peroxidase Puma yagouaroundi PC FGR P A IKEFAABGYNVKFDMF KWMKVQPKGR




3apaun 4 - 5. dunoreHeTUYECKMUM aHaN3.

[1na nocTpoeHua AepesBa Bocnonb3ymTecb nporpammoint MEGA (https://www.megasoftware.net). OTKpoliTe MEGA, HaxXmute
Ha BKMaaKy “Phylogeny”, nanee — Construct/Test Maximum Likelihood Tree; DATA TYPE — “Protein Sequences”- “OK” — “OK”.
[anee, nepeBO AO/I}KHO HaYaTb CYUTATLCA. IKCMOPTMPYNTE NoNy4YeHHoe aepeBo B popmaTe. newick: File — Export Current Tree
(Newick). B General onuuax Bbibepute “Branch Length”; cKonupyihte 13 nonyyeHHOro okHa AepeBo B OGJIOKHOT U Npu
coxpaHeHuun HazosuTe dpann “GPX-tree.nwk”. OTnpaBbTe Nony4yeHHbIN Bamu Ppann aepeBa Ha NPOBEPKY.

Bocnonb3yuTech ITOL https://itol.embl.de/upload.cgi ana npocmoTtpa nonydyeHHoro punoreHeTUYecKoro aepesa. Boibepute
dann “GPX-tree.nwk” n3 yetsepTom 3aaaum n 3arpysmte ero Ha cepsep Haxkas Upload. 3atem mameHuTte BuA NONy4EHHOTO
JepeBa Ha HeyKopeHeHHbIn: Mode — Unrooted. dkcnoptupymnte aepeso B dopmate PDF: Export — Format PDF — 3eneHasn
KHOMKa Export. MNpocnegnte ytobbl AepeBO IKCMNOPTUPOBANOCh Lenmkom. Hasosute ¢pann “tree.pdf”. OTnpaBbTe NONYYEHHbIN
BamMu ¢aiin aepesBa Ha NPOBEPKY. MNpuBeanTe CKPUHLIOT NOJIYYEHHOIO AepeBa (MM ero YacTu) Ha cnange.

Tree scale: 0.1 +
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JJ

MHHarpukKa

ﬁ HwxHun HoBropopg,

'l
AKTYyanbHOCTb ™

CywectByeT NoTpebHOCTb B CO30aHUU UHCTPYMEHTOB ONA
3P (PEeKTUBHOIro aHanmsa, kKnaccuukaumm U BU3lyanausauunu
ILaHHbIX 0 MocnepoBaTeNIbHOCTAX 6AaKTEePUOLMHOB.

n@eﬁ{}




77 MHHarpuka Y

“
3agayunm KoMaHabl

J O3HakoMuTbca ¢ pyHKUMOHaNoMm bubnuoTtek Biopython, matplotlib

J lNpoBecTu 6enkoBbIM NOUCK NocnegoBaTeNnbHOCTeU BAKTEPUOLMHOB U UX
rOMOJIOroB

J PaspaboTtaTtb anroputMbl Anga paboTtbl ¢ bBuonornvyeckumu
nocnenoBaTeIbHOCTAMU

o UccnepoBaTb cBoUCTBaA 6aKTEepUOLMHOB M 06ecneunTb UX 3pPeKTUBHYIO
BU3YyaNnun3aLmio




JJ ~
MHHarpmkKa r l'tl i HwxHuM HoBropop,

AHann3 6enkoBou nocnepoBaTesibHOCTU BaKTepuoLLMHA

[lpobneMa

[loTpebHOCTb B aHanmse 1 Knaccupukauum
nocnenoBaTeslbHOCTU BAKTEpPUOLMHOB

PeweHue

Co3paHue nporpammbl, KOTopas oCcyLLeCTBNSAET BbIBOJ,
nopgnocsenoBaTeNIbHOCTEN ONIMTONEenTUA0B C O4HOWN MNONMOXUTENbHO
3apskeHHou amuHokucnotoun (K, R).




JJ '

AHann3 6enkoBou nocnenoBaTeNbHOCTU BaKTepuoLMHa
ANropuT™M nocTpoeHns Kopa

3 )
B0 e HaxoxaeHue BeiBoa: HanAeHHbIe
nocnefoBaTenbHOCTE > NOCnNeaoBaTenbHOCTH > A A- HauAa
Genka Sarika TpunnetoBc K |R TPUNneThl
- J

BbiBog, NnporpaMmbl

HanpeHHble Tpunentuabl: LIK IKG KGL GLK LKC KCL LGK GKK KKV KVE
GEK EKL KLF ILK LKL KLL LLR LRE RER ERG RGV SAK AKT KTD LEK
EKT KTG LPR PRV RVM AFR FRG RGN INR NRT RTL LTK TKP KPV
KonunyectBo TpunenTtupos: 39




JJ) ~
MHHarpmkKa r I'tl i HwxHuu HoBropop,

AHanus 6enkoBoW NocnepoBaTeNbHOCTU BaKTepuoLLMHa

ANropuT™M NOCTPOEHUA Kopa

/—F\\
G ) Sanyck 1000
Bxon: AHanus urepauMn bIBOA: Bpems Oonee
nocCnNeAoBaATeNbHOCTE > NocnefoBaTenbHoOCT—> HaxXoXaeHnn —>  adrhexTuBHOrO
Oenka benka 2 sBapuaHTamMm TpunneToBc K |R BapuaHTa
\ ‘/ ABYyMA BapHMaHTaMM

BbiBOog, nporpammbl

CpaBHeHUe nporpamm

CpenHee BpeMs BbiNosIHEHUS NnepBoHavanbHoro BapuaHTta: 0.00024 ¢
CpenHee BpeMs BbINOSIHEHUA anbTepHaTUBHOro BapuaHTa: 0.00016 c
CnepctBue: ahheKTUBHEE aNbTepHAaTUBHbLIM BapuaHT Ha 33%




JJ

MHHarpukKa

AHann3 6enkKoBou nocneaoBaTeNbHOCTU BaKTepuoLUnHa

P o

AHFOpMTM NMNOCTPOeHUNd Koda

/

&

Bxona:

benka

‘\‘

nocnegoBsaTenbHOCTL

J

BoiBOog, nporpamMmbl

AHanus

nocnefosarTensHoOCTU
Benka acppekTUBHEIM
BapuaHTOM

HaxoxaeHuu
Tpunnetoe ¢ K&R

HuxHun Hoeropog,

N

Beisoa: TRUNneTel C

K&R

v

TpunneTbl C NONOXUTENbHO 3apsAXXeHHOW aMUHOKUCNOTOMN Ha 1 MecTe:
['KGL', 'KCL', 'KVE', 'KLF', 'KLL', 'RGV", 'KTD', 'KTG', 'RVM', 'RGN’, 'RTL', 'KPV']

10




JJ ~
MHHarpmkKa r l'tl ﬁ HwxHumn Hosropop,

[ToMCK roMONIOrUYHbIX nocnep,osaTeanoc:Teﬁ B reHoMax
APYrumnx 68KTepMaJ'IbeIX WTaMMOB, UX aHaJIU3 U BU3YyaJiu3aLlUA

[lpobneMa

HeobxoaoMMoOCTb B ONTUMU3ALUU BbIBOAA AAHHbIX FOMOMOrUYHbIX
nocrnepoBaTenibHocTen u3 6asbl NCBI

PeweHue

Busyanmsaumna TaKCOHOMUYECKOro M aMMHOKUCIOTHOrO coCcTaBa
B BblbopKax romosioros 6aKTepnoLnHoOB




ot MHHarpmka ._f\‘_l_l

—

[TonCcK roMONOruYHbIX I'IOCHe,EI,OBaTeHbHOCTeﬁ

ﬁ
B reHoOMax gpyrux ﬁaKTepMaHbeIX LW TaMMOB,

X aHaJIn3 U BU3yaJin3aLlUd @ Lactococcus lactis

@ Enterococcus faecium
& Others

HuarpamMma nossonser
BM3yasibHO OLLEHUTb A,0J110
0Byx Hanbonee
npencTaBfeHHbIX BUO,0B
cpenu Bcex HaunaeHHbIX
rOMOJTIOFUYHbIX
nocnepoBaTeNlbHOCTEMW.



JJ

MHHarpumkKa HwxHun HoBropopg,

[TouCcK roMONIOrUYHbIX I'IOCHeﬂ,OBaTeJ'IbHOCTelZ B reHoMax gpyrux
ﬁaKTepMaﬂbeIX WTaMMOB, UX aHaJ/1IU3 U BU3YyaJiIU3aLllUA

BbiBOA, nporpamMmmbl AJ'IFOpMTM MNOCTPOEHUdA Kofaa
(" )
B A 5.08% B .f 5.
80 S r::ﬁh:;t:et:::: —> Ananus fasta dainna

= E: 9.03%
B F: 4.26% nocnenoBaTenbHOCTAMM

[ G:6.21%

B H:0.47% k /

3 I 7.96%

Bl K 7.95%
/3 L:12.85% l

60

Percent

(S

M 4.02%
3 N: 7.30%
B P:4.51%
3 Q:1.19%
B R: 4.24%

/1 5:7.76%
T 6.01% BeiBog: guarpamma ¢ Beiyucnenue
S NPOLEHTHEIMU NPOLIEHTHOro
29 3 ¥ 3.22% 3HaYeHUAMM COOTHOLIEHUA
aMUWHOKUCHIOT aMUHOKUCNOT

0 -

,D,MarpaMMa no3pondeT BU3yasibHO OLLeHUTb YaCTOTYy BCTPpe44aeMOCTH

Pa3/iInvYHbIX aMUHOKUCJIOT B 6enKoBbIX NocsenoBaTeNIbHOCTAX. 13




i HuxHun Hoeropog,

ot MHHarpmKa rnrtl

CpaBHeHMe CBOUCTB ABYX BbI6OPOK 6aKTEpPUOLMHOB -

7

[lpobnema

HeobxopouMocTb B NoBbilEeHUU 3 PEeKTUBHOCTU
KnaccuguKaumm cemeucTB 6aKTepUOLLMHOB

PeweHue

BbluncneHne aMMHOKMUCIIOTHOTO COCTaBa B pa3HbIX ceMeucTBax
6aKTepPMOLMHOB U NX CpaBHEHME C NMOMOLLbI pa3paboTaHHoOro

anroputMa




ot MHHarpmka ‘_n‘_Ll

i HwxHui Hosropop,

CpaBHeHMe CBOUCTB ABYX BbI6OPOK 6aKTEPUOLUHOB

BbIBO,EI, NMpPOorpamMmmbl AHFOpMTM NMOCTPOEeHUNd Koda
UacTtoTa ammHokucnotbl (5%>)
@ 2
AMUHOKUCNOTA Nong (%) _
Bxopa: fasta cpavn c
G 13 2 romonoruyeckumu | —> AHanus fasta cpanna
K 1 0 1 nocnefoBaTenbHOCTAMM
. (& 4
S 9.9
A 1.5 l
T 6.6
V 6 5 Beisoa: Tabnuuya c Beiyucnenue
. NPOUEeHTHLIMU NPOUEHTHOro
3HAYEHUAMW AaMUHOKUCTIOT, COOTHOLWEHURA
N 6 . 5 Bbiwe 5 % aMUHOKUCIOT
Y 5.9
I 0.1

15
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77 MHHarpuka Y

i
CpaBHeHMe CBOUCTB ABYX BbI6OPOK 6aKTEPUOLMHOB

BbiBOg, NporpamMmbl ANropuTM NOCTPOEHMUA KOAa

O6wme aMMHOKUCOTbI C goneun > 5%: 4 B
Bxopa: 2 fasta pavin c

S e ri ne (S) romonorudeckumu | —>AHanus 2 fasta panna
nocneaoBaTenLHOCTAMM

Lysine(K) 5 |
Isoleucine(l)

Alanine(A) |
Asparagine(N)

Glycine(G) Cidmsrt e e G

AMUHOKUCIIOT NPOLEeHTHOoe
3HavYeHueM Bbiwe 5 %

COOTHOLWIEeHUA
AMUHOKUCIIOT

Threonine(T)




JJ ~ .
il «

JKcnepuMeHTanbHble OaHHbIe.
[MocTpoeHue rpathnKoB U aHaNU3 Koppenauuu.

[lpobnema

HeobxooMMOCTb B BbiBOOE YPAaBHEHUSA, ONUCbIBAOLLErO0 3aBUCUMOCTb
MEeXAYy 3KCNepuMeHTaNbHbIMU OaHHbIMU, BU3Yyanusauus OaHHbIX B
yoobHOM thopMaTe

PeweHue

ncnonbsya bubnnotekn numpy n matplotlib BbiBenu 3akoH
3aBMCUMOCTU OBYX BEJIMUUNH, ONUCANN B BULE YPaBHEHMUS,
NOCTPOUNM rpathUK 3aBUCUMOCTMU




JJ

&

MHHarpmka rhrH ﬁ

JKcnepuMeHTanbHble AaHHble. [TocTpoeHMe rpathMKoB U aHaNIU3 KOppensaLumu.

BnuaHue KOHLEeHTpPauuu GaKTepMOLI,MHa Ha ONTUYeCKYH NMJOTHOCTb BelleCTBa

PELE

0.4 1

C noMowbio hyHKLUM scatter
| n306pasunImn ToUueYHbIN rpadunk-
: ouarpamMy paccemBaHuS

030

035 4

KOMUEHTpAL

OnTuyeckKkana NNOTHOCTb 0,4 0,3 0,3 0,3 0,2 0,2




JKcnepuMeHTalibHble AaHHbIE.
[TocTpoeHMe rpathMKoB U aHaIM3 KOPPENSALLUM.

Bnuaxune KOHUEeHTpPauuu 6aKTepMOLI,MHa Ha ONTU4YeCKYH NAOTHOCTb BelleCTBa

YpaBHeHMe NMHeUHON 3aBUCUMOCTHU:
y = -0.0204x + 0.4338

y =-0.020x + 0.434
Rz = 0.978

OueHOYHble 3HaYeHUSA ONTUYECKOMU
nnotHocTu (V):

[0.43380952 0.39295238 0.35209524 | - o
0.3112381 0.27038095 0.22952381]

KoatduumneHT Koppenauum R*2:
0.9776

4
KoHueHTpauus bakTepuounHa

19



ot MHHarpmKa l'nrtl

BM3yanM3au,m| ILOMEHHOro coctaBa benkos ﬁaKTepMOLI,MHOB

[lpobnema

HeobxoanMocTb B aHanm3e n KnaccnuKaumm oMeHHOro U
aMMUHOKUCNIOTHOIro COCTaBa CEMEUCTB 6aKTepMOLI,MHOB

PeweHue

PaspaboTaHa nporpamMMa, NnpuHUMaloLLaa TEKCTOBbIA haln ¢ MHopMaLmuen o
nocnepoBaTenbHOCTAX (Ha3BaHMUS, OJINHbI, KOOPAUHATbLI U HA3BaHUSA
0,OMEHOB), U BU3YaNIU3NPYIOLLLAA NMOoSIoXXeHNe 6eNKOBbIX LLOMEHOB BHYTpU
nocnenoBaTeNbHOCTH

20




ot MHHarpmKa rnrtl

Busyanusauua noMeHHOro coctaea 6enkos

bakTepmMouMHOB ANropuTM nocTpoeHns Koaa
BbIBO.EI, NnporpamMmmbl
PacnonoxeHue pomeHoB B benkax y ~
Bxoa: myneTtu-fasta | aHanus myneru-fasta
WP_OBZ?I?BEQ.I-- ¢aﬁn ’ ¢aﬁna
& 4

WP_003133047.1 4

Beisoa: guarpamma
NOMEeHHOro cocraea 6enka

WP_014017782.1 4

WP_0023‘}4?99. | _:
T T T T T T T

T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120




JJ
MHHarpumkKa HuxHun Hoeropog,

[lpakTUYeckasa paboTa

BoinonHeH nouck optonoros reHa GPX4
cpenov NpuMaTos

C ucnonb3soBaHueM PSI-BLAST BbinonHeH
nouck romonoruuHbix 6enkos BAE17018.1y
MJTIEKOMUTAIOLLLUX

BbinonHeHO MHOXeCTBEHHOEe
BbipaBHUBaHMe ¢ noMouw,bio MAFFT c

HaCTPOUKaMU e T
B nporpamme MEGA nocTtpoeHo
tmunoreHeTM4Yeckoe f,epeBo MeTon,0M T R
Maximum Likelihood

uaoce prosdE™

perigase SO X1Rh

XP 031715621 phospholpid hydroperoxte gutalfione peroiidase Myotis Tyoss

XP 028015321 phosphoiipd hydroperaxide ghathione peroxdase isclorm X1 Ep

XP 008148192 phospholpid hydmperaxide gutathione perdase isoform X2 Ep

XP 0851981131 phospholipid hydroperaxide.

XP 066133910 Phasphokgid by

glutaione periidase GPX4 sofer

dunoreHeTn4yeckoe pgepeso




JJ

MHHarpukKa

i HwxHun HoBropopg,

'
v

BbiBon

Mcnonbsya 6ubnuotekn Biopython u Matplotlib, Mbl cMornu npoBecTH
uccnepoBaHne  HakTepuoOLMHOB: HaWUTM  UMX B 6Basax  [aHHbIX,
npoaHann3MpoBaTb WX CBOWUCTBA WM BU3yanuM3MpPoBaTb pe3ynbTaTbl. 37O
NO3BOJIMIIO HaM NyYlle NOHATb UX MPaKTUYecKoe NpUMeHeHuUe.




ot MHHarpmka rnrH

i HwxHun HoBropopg,

|
CnncoK ucnonb3yeMbiX UCTOUHUKOB U

| “CTPYKTYPHbIE OCOBEEHHOCTWU, MEXAHW3MbI JENCTBUS
N NEPCIMEKTUBbI MPAKTUYECKOIO NPUMEHEHNA
BAKTEPUOUMHOB KJTACCA 11" 0630p
© 2022 O0.B. AHTOowwnHa, C.B. BanaHguH, T.B. OBUMHHMKOBA™
MHCTUTYT BUOOpPraHM4Yeckon XumMum nM. akagemmkos M.M. LLleMakuHa n H).A. OBUnHHUKoBa PAH,
117997 MockBa, Poccuga

J Banbiwes A.B., Banbiwesa H.A. KoMbuHauus aHTUGMOTUKOB M BaKTEpPUOLLMHOB — 3ththeKTUBHbIU crnocob
6opbbbl C pe3UCTEHTHbIMU MUKpOOpraHuaMaMu. bronneteHb OpeHbyprckoro HayyHoro LeHTpa YpoPAH
(anekTpoHHbIV XypHan) 2016; 4: 1-6

o Cynbtumosa T.[L., 3axapoe E.B. BakTep1oLMHbI MONOYHOKMCIIbIX 6akTepun. BectHuk BCIYTY 2016; 2(59): 41-
47.




Cnacmbo 3a BHUMaHue!l
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