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BBeneHne

@ MeTareHOMHble 4YTeHuns reHa 16S rRNA akTUBHO
NCNoNb3yTCA ANA aHanm3a bruopasHoobpasuns
MUKPOBHBIX coobLiecTs

@ Yucno aMnanKoHHbIX Bubnnortek 16S 6bICTPO
pacTeT

@ BbonbwunHcTBO OUOMOTEK N1I0X0
MPOaHHOTUPOBaAHbI
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BBeneHne

Hanbonee nonynsipHblie NporpaMmMHble NakeTbl ANs
aHanm3a 6mnopa3sHoobpa3na aMNANKOHHbIX BubnmoTek
16S:

e QIIME

@ mothur

@ R: phyloseq

° ...
Mpobnembi:

@ HeT roToBOro peLieHnss MeETPUYECKON UHAEKCALUN
Da rMoucka

@ Bce makeTbl UCNOJ/IbL3YIOT METPUKU, OCHOBAHHbIE Ha
OTU-picking, To ecTb KnacTepusaumm 4YTeHuin

@ [1ns nnoxo niyyveHHolx Mukpobruomos OTU-picking
BbIYUCNTEJIbHO TPYLOEMOK
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Llenb n 3apa4u

Lensb:

@ Co3paTb rOTOBOE pelleHne ansa MeTpuyeckon
MHOEeKCauunm n nocnenyouwero nomcka
AMMJIMKOHHbIX Bubnmotek 16S

3agayu:

@ Pa3paboTaTb NONCKOBLIN MHOEKC Anga bubnnortek
16S, He 3aBUCALLMN OT METPUKU

@ PeanusoBaTb METPUKY, OCHOBaAHHYIO Ha noacyeTe
k-mepos

@ CpaBHUTb NMPOM3BOANTESIBHOCTb NHAEKCAUUN AN
MeTpUK, OCHOBaHHbIX Ha OTU-picking n
OCHOBaHHbIX Ha noacyeTe k-mepos

H. C. PomalueHko MeTpuyeckas nHaekcaums 6ubnmortek 16S



McxoaHbIn Koa:
https://github.com/nromashchenko/amquery
@ KoHpurypmupoBaHumne
@ lpenobpaboTKa
e dunbTpauns pmaoos
e MeTpuko-crneunduyiHas npenobpaboTka
@ NHpekcauunsa bubnnortek
@ licnonb3oBaHue

e lMonck 6amxanwnx no MeTpuke
e JlobaBneHue B UHAEKC
o [MepenHpekcaumns
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https://github.com/nromashchenko/amquery

MeTpuKu o058 MHOeKcauum

@ Weighted UniFrac
Monb3oBaTeNb O0J/I>KEH CaMOCTOATENIbHO
MPOnN3BECTMU:
e OTU-picking
e [locTpoeHue chunoreHeTn4eCKoOro nepesa

@ /JSD (Jensen-Shannon divergence) Ha
pacnpeneneHnsx 4acToT k-mepoB

1
o 1Y X;log(X;) + Yilog(Y;) — (X; + Y;) log 5 Xi +Y)
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N3mepeHnsa sppeKTUBHOCTMN nHOEeKCaLum v
Mouncka

HaHHblE:

@ 1978 6mbnmoTek MMKpobnoThl YeNoBeKa N3
Sequence Read Archive

@ 250+ pgnvHa puoos
@ 10000+ pupos B Kaxkgown 6ubnnorteke
MeTpukn gna cpaBHeHUS:
@ Weighted UniFrac (open-referenced/denovo
OTU-picking)
@ Bray-Curtis similarity (open-referenced/denovo
OTU-picking)
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NHpoekcaunsa: spema (denovo OTU-picking)

‘Weighted UniFrac Bray-Curtis similarity Square root of JSD
B
¢ 6000 6000 6000
e ||
8 =
8 4000 4000 4000
£
g
i 2000 I 2000 2000
0 I 0 pmm——— |||
250 500 750 1000 250 500 750 1000 250 500 750 1000
Number of samples
. pick_otus make_phylogeny . pick_otus make_phylogeny . k-mer counting
pick_rep_set make_otu_table pick_rep_set make_otu_table Tree construction
. align_seqs beta_diversity . align_seqs beta_diversity

. filter_alignment . filter_alignment

H. C. PomalueHk MeTpuyeckas nHaekcaums 6ubnmortek 16S



NHpekcaumsa: sBpemsa (open-referenced

OTU-picking)

‘Weighted UniFrac
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NWHoekcaumsa: RAM (denovo OTU-picking)

Memory consumption, Mb
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NHupekcaymsa: RAM (open-referenced

OTU-picking)

Weighted UniFrac Bray-Curtis similarity Square root of JSD
1500 1500 1500
Qo
=
=
o
S 1000 1000 1000
€
>
@
c
8
> 500 500
o
“E’ | I| I I III
2 ||I ||I . =niill
500 750 1000 500 750 1000 250 500 750 1000
Number of samples
pick_otus beta_diversity pick_otus beta_diversity
B N [ N Wows
make_otu_table make_otu_table

H. C. PomalueHko MeTpuyeckas nHaekcaums 6ubnmortek 16S 11/14



OLEeHKN KayeCcTBa MEeTPUKN

I(x;) — vHOnKaToOp penieBaHTHOCTM obpa3ua 3anpocy
K — yuncno banmxanwnx obpa3suos

K .
o MP@K =} 3" Z"=§<I("l)
query

® MAP@K =1 3 Yo lx)Pei

query
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ck: P@k, MAP@k, NDCG@k

Weighted UniFrac

Bray-Curtis similarity
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Pe3ynbTaThl

@ Pa3zpaboTaHo macwTabmupyemoe pelwieHue gns
MeTPUYECKON NHOEKCALMN N MONCKA aMMJIMKOHHbIX
bnbnmnoTtek 16S

@ Pa3zpaboTaHa a(phpeKkTnBHaA MeTpuKa Ang
CpaBHEHNS aMMJIMKOHHbIX BubnmnoTtek 16S,
OCHOBaHHas Ha noac4yeTte k-mepoB, NO3BOIAOLLASA
3Ha4YMUTENIbHO COKPaTUTb 3aTpaThbl MO BPEMEHU U
naMaTm Npu NHAeKcaummn

@ [Mo pe3ysnbTaTaM CpaBHEHMWSA NMPenJsI0KEHHON
MEeTPUKMN C PAaCCTOAHUSAMM, OCHOBAHHbLIMMK Ha
OTU-picking, To4HOCTb Noncka coctangeT 0.4-0.7
B npegenax HebonbLWmMX 3anpocoB
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