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https://bioconductor.org/packages/release/bioc/vignettes/xcms/inst/doc/xcms.html

FREEETEF

EDHRETRARLLTE: XCMS. Spectra” . MsFeatures®.
MsBackendMsp®. MetaboAnnotation”. QFeatures® LUI&BF
IRIRIEN tidyverse™; B4, BILUEEF RColorBrewer 817 Ffy
KRB GEHITE B,

Z A B Bioconductor FIFHREL:

if (!require("BiocManager", quietly = TRUE))
install.packages("BiocManager")

BiocManager::install(c("xcms", "Spectra", "MsFeatures", "MsBackendMsp",
"MetaboAnnotation", "QFeatures"))

L4 tidyverse &

install.packages("tidyverse")

MEERIEL:

library(xcms)
library(MsFeatures)
library(QFeatures)
library(Spectra)
library(tidyverse)

NIRBDEE, Bioconductor EHFRBBINERFHTT
TEHTEIES . BEEXE Windows RFEHEAEE IR
Lo, SHELRM L EZES LE. EMEEEIEFE
EVAASEFR, HITEBEATESHIRE. R, ATLUER
register(SerialParam()) BUBHITEELURIRE. ME
HITEENAZFNT: @0 CPU Zh# (FEaZEZL) !
parallel::detectCores(logical = FALSE), HFIMATHIT
EENZL (10, AYYEZ LR 4, ATUFE—MzO A
FHMTE) ;. register(bpstart(SnowParam(3))),

register(SerialParam())

&, FJLE R RIBRIFRFBhERNAHEITHITEE WX
MARIEEIR, WE]LUER LR S EZEUEHITER) !

if (.Platform$0S.type == "unix") {
register(bpstart(MulticoreParam(3)))
} else {

register(bpstart(SnowParam(3)))

FR517i8
{EF XCMS Xt auto MSMS $iE# {TIZEXF 4R
auto MSMS #3ERY S N\ F152EX

AR LR BN AR B FAE YR EIBY auto MS/MS #i#E
7B, AN BINFEIFER XCMS HITHIES .

EhEAEHE (B4 A MSConvert BHIER A LN
mzML) , EEEFELTRE:

1. SIBBIENRBEREUNRBIENDAER
2. BEIERA

raw_file <- fs::dir_ls(path = "raw_data", recurse = T, glob = "*.mzML")
# BRI EAEHIBTE
sample_name <- str_extract(basename(raw_file), pattern = ".*(?=\\.)")

sample_group <- c(rep("QC", 3),
rep("OriginA", 4),
rep("OriginB", 4),
rep("OriginC", 4),
rep("OriginD", 4))

# BFRTHIREFESAAGE, 37 QC Hag, FINAARERHAE, SARGHEFES 47
EYFEE

pd <- data.frame(sample_name, sample_group)

raw_data <- readMSData(raw_file,
pdata = new("AnnotatedDataFrame", pd),
mode = "onDisk")

raw_data

## MSn experiment data ("OnDiskMSnExp")

## Object size in memory: 78.37 Mb

## - - - Spectra data - - -

## MS level(s): 1 2

## Number of spectra: 235883

## MSn retention times: 0:02 - 32:00 minutes
## - - - Processing information - - -

## Data loaded [Tue Sep 5 14:38:36 2023]

## MSnbase version: 2.27.1

## - - - Meta data - - -

## phenoData

## rowNames: 1 2 ... 19 (19 total)

##  varLabels: sample_name sample_group

##  varMetadata: labelDescription

## Loaded from:

H#i# [1] QC1.mzML... [19] Sam4-4.mzML

## Use 'fileNames(.)' to see all files.

## protocolData: none

## featureData

##  featureNames: F01.S00001 F01.500002 ...
##  fvarLabels: fileIdx spIdx ...
##  fvarMetadata: labelDescription
## experimentData: use 'experimentData(object)’

F19.512393 (235883 total)
spectrum (35 total)

FILIFIA fpata() BERBHEEFHINE (ME 1. RTFR
18, ®R1NBRTHIER.

® 1. RIGHIEER

msLevel | polarity | original Peaks totlon base Peak
Count Current Intensity
F01.S00001 1 1 186 175811.344 | 16355.487
F01.S00002 1 1 188 186688.516 18671.512
F01.S00003 1 1 173 169482.125 19210.144
F01.S00004 2 1 5 2911.012 1884.461
F01.500005 2 1 8 8779.152 7847.838
F01.S00006 2 1 6 6406.985 3044.687

MS Level: [RIE3F!

Polarity: #R M

Original Peaks Count: JRIAIE1TK
Totlon Current: RB& 7

Base Peak Intensity: HI§58E



MITEAILEH, REHIBURERATRHITEE (FlA, B EERRY EIC BINE
FO1 #858—M >, S00001 $85E—xi3H) ; FIRAMARBFRE
BRSNS HIME, f20 TIC BE. SBEFEENEAR
A MS 5%,

ﬁ 40000
BAEMYEMHIERFME S LBIB#ITEE TS (£ i
MassHunter - EH})
BEMENBANLEY EEER, tyrosine) WEEE (T o . -
RE RGEYE (B
library(RColorBrewer) 1. BESEAY £IC B IE

group_colors <- brewer.pal(5, "Spectral")
names (group_colors) <- c("QC", "OriginA", "OriginB", "OriginC", "OriginD")

raw_data %>%
filterRt(rt = c(96, 114)) %>%

== O - =TA = R NPAN=E =]
filterMz(mz = c(182.07, 182.09)) %>% 1 ¢Mm7ﬁﬁﬁ¢¥ﬂﬂ¢ﬂ’]@%%@i EIC EDD o ﬂml’)\% ﬁUTEHy
chromatogram(aggregationFun = " ", include = " ") %>% ES N PAN N & | S j=valaiedy N =
plot(eol = grove, colors [app. datagsanple group], led = 2) RPN BIRE LRE X m/z FERE BN Z G
B (AROE 2 Frm)
raw_data %>%
filterRt(rt = c(96, 114)) %>%

filterMz(mz = c(182.07, 182.09)) %>%
plot(type = "XIC")
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B aikig

DERTRRROIEENZRERRENENEL, T

T m/z BEREIEE N, XEEFERR LA TG

BERIRHIES, XCMS S MNBHEIEIEFI8H T HIETNIE,

XN ZR BT R D BIECHFETT MFE 89312, AF A

findChromPeaks () HREKIRFIGBIEIE, HITRAYIBVEIERI

findChromPeaks () HR#EERMNE AN centWave, FEIhE*E

EXT centWave BHUHITIRE !

cwp <- CentWaveParam(ppm = 10, peakwidth = c(10, 40), noise = 5000)

centWave ZHBVE M RANAEIR 2 Fimm. MFH—F THEX

5%, BEE centWave 2%,

xR 2. BILIERINEBH

app_data <- findChromPeaks(raw_data, param = cwp)
app_data

## MSn experiment data ("XCMSnExp")

## Object size in memory: 78.38 Mb

## - - - Spectra data - - -

## MS level(s): 1 2

## Number of spectra: 235883

## MSn retention times: ©:02 - 32:00 minutes
## - - - Processing information - - -

## Data loaded [Tue Sep 5 14:38:36 2023]

## MSnbase version: 2.27.1

## - - - Meta data
## phenoData

## rowNames: 1 2 ... 19 (19 total)

##  varLabels: sample_name sample_group

##  varMetadata: labelDescription

## Loaded from:

## [1] QC1.mzML... [19] Sam4-4.mzML

##  Use 'fileNames(.)' to see all files.

## protocolData: none

## featureData

H#H# featureNames: FO1.S00001 FO1.S00002 ...
##  fvarLabels: fileIdx spIdx ...
##  fvarMetadata: labelDescription
## experimentData: use 'experimentData(object)’

## - - - xcms preprocessing - - -

## Chromatographic peak detection:

## method: centWave

## 22175 peaks identified in 19 samples.

## On average 1167 chromatographic peaks per sample.

F19.512393 (235883 total)
spectrum (35 total)

MK 3 RRILIERIHIERRNTT (FRIEREHA, SN TXFRE

= iR =l —a\ — = N it —_
% — e Wi FRMRBRAAT) , HATEREGEE, FRNETRR

m PFY m/z 25 N -

PP o RO S —EE N S,

peakwidth BIGIENEESERE (R AL 20-50's

snthresh EI2tbEE 10

IBEEN: BERERERE () WkiES
orefilter %TEEX SRERERE (1) B9 K=3, 1=100
#HE (k)

mzdiff AEFHRMES m/z WREE -0.001

noise SBEHILE, KTLIERNANERE 0

mzCenterFun | itE&IEIE m/z FLBIERER HAELY (wMean)

ntearate IEEERD % 1: BESHEIETIELE ;
9 1, 2 ATHIE

fitgauss EEEARSRERESEHIK FALSE

scanrange TR CEERA N EIEIE numeric(0)

& 3. BLISREVE IR
mz mzmin mzmax rt rtmin rtmax into intb maxo sn

CP00001 110.0089 110.0086 110.0091 45.245 42.676 55.154 91416.10 91300.16 30215.99 352
CP00002 124.0246 124.0240 124.0248 45413 42.509 55.154 250158.92 249089.98 87715.78 386
CP00003 125.0260 125.0257 125.0264 45413 43.178 48.060 35301.96 35280.48 13580.74 337
CP00004 126.0223 126.0218 126.0227 45.413 43178 48.992 27125.26 27103.83 12938.46 391
CP00005 127.0242 127.0239 127.0244 45.413 43.345 48.060 36489.50 36485.26 13128.84 13128
CP00006 141.0397 141.0393 141.0400 45.245 42,676 50.427 90428.01 90396.17 36911.79 746



https://tkimhofer.github.io/msbrowser/articles/pars.html

Foh, BAILFBRED QC REREECEENSS, ERN
3 Fim. 1RIEE 3, FILLLIRBEMHME REEIEE R BB
m/z Z4EFE ERND, NMTFEEBEGERSEE,

plotChromPeaks (app_data, file = 3)

QC3 HIEMBIEIES
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REGAYIE (1))

3. #iE QC3 By m/z MR EM — 4T EE

M REHE (BNERFER AP RER MassHunter
RIFHITESR)

auto MS/MS RVEIER KESEEA TR TIC EEN2IR,
IESHRIE—RBUIRAHINRYE TIC BIEERHT T EMNIHE, Pk
REBEYESEEE ) 500-1000 s (LERIE 4 P7R)

app_data %>%
filterMsLevel(1L) %>%
chromatogram(rt = c(500, 1000),
aggregationFun = "sum",
include = "none") %>%
plot(col = group_colors[app_data$sample_group])

TIC BigE &
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IREGEIE (70)
4. REAREHEIXSFFHY TIC SINE
6

BIEIEMRIL

FRERBIENISES, SE2ANBLELEYHI AT EE
&, BREIDZMANRREMLUIN, EE LU ENEEEE
EREIRRY; WEREEREIEIKIZEA HEE, £ XCMS /1, A]
LUFIF refineChromPeaks () %1, #ZB—EMFMNIRXLEE
BEH. BXRMAMEEIERESHNSEH, RIFRIBLRNAIRIE
T EE RPN E S TR T,

mpp <- MergeNeighboringPeaksParam(expandRt = 4, minProp = ©.75)

# FHUEERALHIRITTF I MER 75% YT EHo HR AT UIRIEL rEHEA T E K,
app_data <- refineChromPeaks(app_data, mpp) # Y/E4HIEIZIEHTTIFIFS H.

X437

NFEAFHESONTIFEEE, AIBRTERBREE, —
RIEFS QC HFAEAXITFRINE. XFOM DT EHIT: Bk,
MEIEHITNA (D7 QC FMAF (study) WA) ; AfE, &R
QC HRYREREXEMEE (RA) #HITREERXT.

app_datag$sample_type <- "study" # FEIFATEHIIFmRELIREN " "study"

app_data$sample_type[c(1, 2, 3)] <- "QC" # & QC

pdp_subs <- PeakDensityParam(sampleGroups = app_data$sample_type,
minFraction = 0.9)

# WRIEIEZEAITIIE S, 1 sample_type ENHHETE, minFraction = 0.9 F5ZEL

TERLAHRLT 90% LI EAIIES BEST T #4672

app_data <- groupChromPeaks(app_data, param = pdp_subs) # sEA7THHIEAIRIIE S
pgd_subs <- PeakGroupsParam(minFraction = 0.85,
subset = which(app_data$sample_type == "QC"),

subsetAdjust = "average", span = 0.4) # ENFELEIS
FEH, KX QC HEZTFE, WRMAFIFEIBIEATTII. subsetAdjust BH—REHTME
ZIfF, "previous"f"average"”, ENTHIEMES XKETUEZZE XCMS EHHFE
app_data <- adjustRtime(app_data, param = pgd_subs) # Z/FEEGFHIFENFZE
XFREZ BT e {TRITF

FEBEI XS FFERY TIC BIEE, FERWUE 5 i

app_data %>%
filterMsLevel(1L) %>%
chromatogram(rt = c(500, 1000),
aggregationFun = "sum",
include = "none") %>%
plot(col = group_colors[app_datatsample_group])

XIFFH TIC BIESMNE
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5. (RGBT RIS FF/EHY TIC EMNE



BT Agilent 1290 Infinity I| UHPLC BB MEREN, HILM
5 PREBEMME HERE N EEREMR, BRI LUELER
FREENEINGE, REASEAEENE L (ERUE 6
FI7R) o

clrs <- rep(“grey", 19)
clrs[app_data$sample_type == "QC"] = "#478058"
plotAdjustedRtime(app_data, col

peakGroupsCol

clrs, peakGroupsPch = 1,
"#F77E66")

raw

rt,,-rt

6. (RERTIEIFR fhLk

ME 6 RAILUBMtE L, EEMRENESEEN, HEEHR
BT 5 R tR BB Y (8] Z [BIAVEEIAL R
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B 7. BRRERRVIHERZ A 12

i
it

[

—Eb (FRZRASAIE)

RARENEXTTE, SENIARMIEFAREA—BFHEGEH
TRE, FHEBERSSTHRE—H (B, TIE(HAE
WMFERT, INNE—BF) o XBER—TNEIEEERIER
dig, B, XEBERERRTE-—BTF. B, FEIENE
BMERBETNOEBEBRESTREF, XRNFE—TEE,
B, mEEHETHIAREXELEY) (CHE auto MS/MS
RURED) , BN EEMEXEFRPRERNNREE,
Itt, mEFEEREF EXERKE,

pdp <- PeakDensityParam(sampleGroups = app_data$sample_group,
minFraction = 0.4,
bw = 1.8)

Heh bw B—1MEBE2H. BIEERIREBTIEZENEEX
%, Whbw BHIRBERSGIE, WA 7 Fim.

sample_colors <- group_colors[app_data$sample_group]

app_data %>%
filterRt(rt = c(96, 114)) %>%

filterMz(mz = c(182.07, 182.09)) %>%
chromatogram(aggregationFun = "max") %>%
plotChromPeakDensity(col = sample_colors,
param = pdp,
peakBg = sample_colors,
peakCol = sample_colors,
peakPch = 16)
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ME 7 AR LIEH, 19 MBS FR—vEY @Eeik) , B2
bw /v (5170 0.1) BIAJRES HIAIEBRIIERS, NET AN
FIRER R AR IENNFHER, STUEREZNEY (I
A/BE X (Deoxykhivorin)) RiFdh bw IRERESE, BEEF
BERRREEEEEER Sam1-1 sk, ERIWE 8 Ffime
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fREZHTE]

1780
E 8. i BE RIRIEZ A2

ME 8 FHRILIEH, bw =1 MEBERERFKRESEN, BENTK
SBERFYL/), AKENNY bw igEN 1.8 (IE8) .
ZHSYNERINR, RILFEERSMUECESYIRITME bw BY
aIEM,

app_data %>%

filterRt(rt = c(1775, 1833)) %>%

filterMz(mz = c(593.26, 593.28)) %>%

chromatogram(aggregationFun = "max") %>%

plotChromPeakDensity(col = sample_colors[-4],
param = pdp,
peakBg = sample_colors[-4],
peakCol = sample_colors[-4],
peakPch = 16)
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app_data <- groupChromPeaks(app_data, param = pdp) # FEEFFIF
app_data <- fillChromPeaks(app_data, param = ChromPeakAreaParam()) # HHsc(E1H7

FILIMAHIERY B BB SIERIRINE R, SRUE 9 Fir.

app_data_feature <- featureChromatograms(app_data, features =
1128, 1421))
plot(app_data_feature, col = sample_colors,

peakBg = sample_colors[app_data_peaks[, "sample"]])

c(203, 230,
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B 9. EFETI DI

$FEY34A

Frig “FHIEAE” , 2IFERERNKEMHNARERETR—
FHIEAAMIE 12, XERRNEHEATRERHARNMEY. FHE
KNE D BWAERZREMD . FIE)FATIEEH MsFeatures
BREM. —RAMUT=H:

1. BRBERENEEMNE)IA

2. RBFEEMEMNE)TA

3. %R EIC AMEIIE, HTX—PRERE, H5A CPUNR
FRRRZ, FTUNBERENTT, HEBKIRIAHANFIE

7.

3o

app_data <- groupFeatures(app_data, param = SimilarRtimeParam(5)) # /RA7A7/E]

EE 5 PUA
app_data <- groupFeatures(app_data,
param = AbundanceSimilarityParam(threshold
transform

0.7,
log2))

# WBXFRHEE 0.7, FEEELELET Log2 ##E

182.0809-182.0832
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RG]

593.2730-593.2791

8e+04 +
™ i
o
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{REGBYIE)

3

BIRZ AEXT EEBAEER, PIRER N EIRAHEREIR)IE, RTER
HRE—DRAN:

app_data <- groupFeatures(app_data,

EicSimilarityParam(threshold = 0.7, n = 3)) # %
n = 3 B, FEANG MIPAIRFIZAF I ERIFNIESREE 3 X, AEt& ML
FRITRXTREIN E T

FHEVIEMERINK 4 Fm ((VBREIAM o

R4 FEPALER

featureGroups.app_data. Freq
FG.0001.001.001 2
FG.0001.002.001 1
FG.0002.001.001 1
FG.0002.002.001 1
FG.0003.001.001 1
FG.0003.002.001 1

featureGroups.app_data.: app_data FREYRHELEZ AR
Freq: ISR, BMRFHIELEEEBYRFES



BIRALUE—FZ EEFAI NN RIGRIEFETH— 83
H, ERUME 9 Fire

features <- grep("FG.0088.001.001", featureGroups(app_data))
eics <- featureChromatograms(app_data,
features = features,
filled = T, n = 1)
cols <- c("#6CA6CD", "#B95756")
names(cols) <- unique(featureGroups(app_data)[features])
par(mfrow = c(1, 2))
plotChromatogramsOverlay(eics, col = cols[featureGroups(app_data)[features]],
lwd = 2, peakType = "none")
plotChromatogramsOverlay(normalize(eics),
col = cols[featureGroups(app_data)[features]],
lwd = 2, peakType = "none")

m/z:113.06 — 386.255 m/z:113.06 — 386.255
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B 10. FEFATIE: EEFIRARIGEIE, SR ALY log2 ZIREVEIE

ME 10 FEILEH, BREMHERIFAN—MRIEH, XERIE
RERE—KEY, BERATMNEYIRARESFRAMMANL
o BI, MERBRILIEN, XFHIRRIEA, FAEERIRA
HAYIHIE,

Fe LA B, BIR]EMESHIE, HP1TaNHE (feature),
SIRRDAER, RERNBRERER.

res_xcms <- quantify(app_data)

BETR, BEEMERRSIEIAEHT
SHERMERRE, BRBFEED .

res_agg <- aggregateFeatures(res_xcms,
i = rownames(res_xcms),
fcol = "feature_group",
name = "agg_data")

G, EHREMEM. B

£/ Spectra E1iREVRILZ 2

XCMS &R _ER2—MIFIEIRINT A, EXAS AR TIRERIGE
7, BERGEME—I, £ Bioconductor £, —fkEHEA
Spectra B3I RIEE B TIRENFI AT

app_spectra_feature <- featureSpectra(app_data,
msLevel = 2L,
return.type = "Spectra")

# fH featureSpectra(), tRE feature 155, msLevel = 2L FnFIER_RIFZEE,
app_spectra_feature <- setBackend(app_spectra_feature, MsBackendDataFrame())

# BRHIEE AR, WFRFEHMY MsBackendDataFrame, #F#HFREE DataFrame 1,
HRL B

BTR, FEREAERFENIEERES (B, FR4AH!
PRRE—FHENRIEE, EAgRTEBFFETRNEMRE
MSBEEIMNIFEE) « B, BEX PRI (LRHEK

B Spectra SNESRHIE, FIBATRE—RHER TIC REAIE
FrEAE R — K ZREIEE)
maxTic <- function(x, ...) {

tic = vapply(x, function(z) sum(z[, "intensity"], na.rm = TRUE),
numeric(1))
x[[which.max(tic)]]

-

=] %'Jﬁﬁﬂi%ﬁl%l%ﬁu Spectr‘a
KR, FRARIHIEX Bk TRE:

combined_app_spectra_feature <- Spectra::combineSpectra(app_spectra_feature,
f = app_spectra_featu

AH Ay combineSpectra()

re$feature_id,
FUN = maxTic)

# FEFEHEXE@AEL combineSpectra() HEHFE Spectra &, TEIATEERITE
MSnbase HHJIEIEHEL, R AT Spectra: : LUBEFIR

BRI R N applyProcessing()
HigfE:

applyProcessing(combined_app_spectra_feature)

R, BIRITEAlER

## MSn data (Spectra) with 1300 spectra in a MsBackendDataFrame backend:
## msLevel rtime scanIndex

#i# <integer> <numeric> <integer>
## F02.504834 2 816.594 4834
## FO2.5S05131 2 864.563 5131
## FO2.507142 2 1183.999 7142
## F02.511451 2 1811.653 11451
## FO2.504244 2 725.336 4244
#H ... 000 500
## F09.511179 2 1770.397 11179
## FO2.512416 2 1918.667 12416
## FO2.504539 2 771.450 4539
## FO01.S11699 2 1838.192 11699
## F14.S04041 2 693.027 4041
## ... 39 more variables/columns.

## Processing:
## Switch backend from MsBackendMzR to MsBackendDataFrame
[Tue Sep 5 15:00:18 2023]



RS, AILUER—FMEMNLEY (5H, guanosine) R&EE
ZREUEE, SERWE 1T Fir.

guanosine_mz <- 284.0993
guanosine_rt <- (305, 325)
guanosine_id <- rownames(featureDefinitions(app_data,
mz = guanosine_mz,
rt = guanosine_rt,
ppm = 5))
guanosine_spectra <- combined_app_spectra_feature[combined_app_spectra_
feature$feature_id == guanosine_id]
plotSpectra(guanosine_spectra)

MS2 RT: 307.5
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E 1. SERNES —RAEE

ME 11 FEILES, P RPBIHEPMXYMNAY 19 K- RIEE
EEREGN—KIEE, KERe T —REEEENENIEMRT
N

Eit, BEERBETIRINEIERETN LRI ER, FWEHT
TES, MEFRAM T Spectra 8, 158 Z Spectra B89
B A Bz,

MRFERBLER L mof BAXHSEHFBEMT #1757
#fr, MUBTLAFFS MsBackendMgf &1 SRS2I, BARIES BT

B &3 MsBackendMgf 1

BiocManager: :install("MsBackendMgf")

AEPITIONMRIE, BIEERSH:

library(MsBackendMgf)
export(combined_app_spectra_feature,

backend = MsBackendMgf(),

file = str_c(getwd(), "/export.mgf"))

SRIGENEDE AR (export.mgf) EEEEHMTA (a0 GNPS™?) ,
B SN SIRIUST 2 31T

ULECIE R LA 1T S 1IR3

M MSP X4 g RE

MSP #HBEELLIRBZKE (Hl0iE:T MS-DIAL BEM) ,
BETIIEERMCZEEB N R FAANLE, BAFERE
MsBackendMsp € (Spectra @FNEMEIHSIE A X) ;
BRI S E, TEATINRERE, NeBE—MR/NWREE
(EBFEI, 16481 MELEY), 324191 sk —iE) 1ERRA:

library(MsBackendMsp)
msdialPos <- "MSMS_Public_EXP_Pos_VS17.msp"

msdialPosSp <- Spectra(msdialPos, source = MsBackendMsp()) # B/&E 7 — 7 \#H7iEE

FILLRIEZ 1 MsBackendMsp YR, FAEFIA
concatenateSpectra() EHIBEENIEGHABEARANLEE, LUIE
ST,

{EF MetaboAnnotation Ei#{THSYITED

library(MetaboAnnotation)
app_match <- matchSpectra(combined_app_spectra_feature,
msdialPosSp,
param = CompareSpectraParam(requirePrecursor = T,
ppm = 50,
THRESHFUN = function(x)
which(x >= 0.7)))

ETIROE—NEF—hRER (BZERHE) , BEUEHFEERN
FEBERUCAENFE, UETSEEPRNEERHITRELLRT:
norm_int <- function(x) {

x[, "intensity"] = x[, "intensity"] / max(x[, "intensity"], na.rm = T)

}
app_matched = addProcessing(app_match, norm_int) # JF/9—1LERE0EFEHE

validateMatchedSpectra(app_matched[whichQuery(app_
matched)]) AIFAEFAFAEEEEELESR, WNE 12
Fii7mo

© ~/RIR Projoc/CARS - Shiny -

27001755 £ | Open nsromsr

validateMatchedSpectra

200 300 400 500 00
miz

Current match OK?

valig precursorMz  target precursorMz  rtme  target rtme target_name score

metnyl (45,52,65)5-(2-

acetyloxyetnyldene)-4-

(2424

hydroxyphenylethory)-2-
thyi

fue  60516450S004883  605.182373046675 12086 3 o705

ety

[(2S3RAS SSER)-3.45-
triydroxy-6-
(hycroxymethyhoxan-2-
Vioxy-4Hpyran-3-

12. MetaboAnnotation:validateMatchedSpectra() ERE3: B & & 1 E ULAD
11


https://bioconductor.org/packages/release/bioc/vignettes/Spectra/inst/doc/Spectra.html
http://prime.psc.riken.jp/compms/msdial/main.html#MSP

R ILECRYSS SRR 1 2 E E IR

& 5. LECEY U AR R BRHERIFE ) 34E

Ht, BERIEBRE, SHMEE, WESTEENM. It Feature | Feature_Groups Compound Score
ﬁ%g}%ﬂyﬁ@ﬁ%@}%{%é#@% ﬁ]}\ #%?E*D E@aﬂ'ﬁj\o FT0043 | FG.0362.001.001 | L-Proline 0.9779790
FT0537 | FG.0007.001.001 | Phloretin 0.9521480
app_matched_df <- tibble(Compound = app_matched$target_name,
Feature = app_matched$feature_id, NCGC00380502-01_C19H28010_
SconeRgappinatchedpscone) beta-D-Glucopyranoside,
FT1186 | FG.0370.002.001 0.9504267
2-phenylethyl 6-0-beta-D-
- . w . - xylopyranosyl-
ET®R, B — a8 TIENEIEE, HPSRNTEaE :
. — Betaine; CE30; CE30;
AL FT0047 | FG.0278.001.001 | KWIUHFFTVRNATP- 0.9452283
ft_grp_mat <- tibble(Feature = rownames(featureDefinitions(app_data)), UHFFFAOYSA-N
featUnelGhoupskCkfeatuneGroups(appidaka))) FT0184 | FG.0034.001.001 | Phenylalanine 0.9433026
FT0156 | FG.0455.002.001 | Histidine 0.9427960
IR, RFRBRFEIIR N IEERS, BRI EE.
BAIEF LS YIS EIRIE. B2, FNZEILEYNE et e A gt ks B A
P - s O TR BEMERSRENEEERBES, HAEIRAR
MBERBREE. EAMTF, BFFAESR, TE@dinEmi BB AR ETREE (1 6)
> = e NS s avil vitnma Y RS L .
INLENEERRZTNLEYREEMT A, HLATUAER
AR, B, MICEE—RNUEYHNERADRERE; WF 2pp_sge_group <. assay(res_age) 1%
FEZPLEERNVEEY), WEEZMPRNSEFARE, fla0 ESEes et el e et
. . app_identified_quant <- left_join(mached_feature_groups,
Phloretin 1 Phloretin_2s e
by = "Feature_Groups") %>%
mached_featuresgroups <- left_join(ft_grp_mat, app_matched_df, select(-c(1, 2, 4: 7)) # &/ Feature. Score ] QC FIIEEFT
by = "Feature") %>%
filter(!is.na(Compound)&Compound != "Pentaethylene glycol") %>% # MIr+IC
BB ERTRIEEY
group_by(Feature_Groups) %>%
arrange(desc(Score)) %>%
distinct(Feature_Groups, .keep_all = T) %>%
ungroup ()%>%
group_by(Compound) %>%
mutate(id = row_number()) %>%
mutate(Compound_id = ifelse(id »>= 2, str_c(Compound, id, sep = "_"),
Compound)) %>%
ungroup() %>%
select(1, 2, 6, 4) %>%
rename (Compound = Compound_id)
® 6. REAEMMEENITE
Compound Sam1-1.mzML Sam1-2.mzML Sam1-3.mzML Sam1-4.mzML Sam2-1.mzML
L-Proline 1379357.11 1278952.66 1292965.84 1230300.9 1990998.07
Phloretin 1662647.72 1607765.06 1713684.57 1779211.4 1211873.65
NCGC00380502-01_C19H28010_beta-D-Glucopyranoside,
171652.52 174667.51 302897.90 209806.6 165545.94
2-phenylethyl 6-0-beta-D-xylopyranosyl-
Betaine; CE30; CE30; KWIUHFFTVRNATP-UHFFFAOYSA-N 2085997.70 2134778.68 2107713.90 2128516.6 1790364.64
Phenylalanine 155590.42 160430.72 163438.45 157768.7 175355.91
Histidine 80855.96 93886.57 68481.24 104549.0 72006.29




BEALTEEEEE T AN EIEEK, TE'E' NN E— DK
. WIFRMEEA Bioconductor NELZZIRHFTTHN, BFER
XL RIE L 1 SummarizedExperiment WR, LUTFERA
readSummarizedExperiment () EREITEIEH TR,

app_summarized <- readSummarizedExperiment(app_identified_quant, ecol = 2:17,

fnames = "Compound")

# FFHHEELES) SummarizedExperiment X5, 2:17 EEZ1EFFERIZ),

group <- c(rep("OriginA",
rep("OriginB",
rep("OrigincC",
rep("OriginD",

app_summarized$group <- group

app_summarized

## class: SummarizedExperiment

## dim: 98 16

## metadata(o):

## assays(1): ''

## rownames(98): L-Proline Phloretin ... Mono-iso-butyl phthalate

##  NCGCO0385084-01_C23H32015_alpha-D-Glucopyranoside,

##  3-0-[(2E)-3-(4-hydroxy-3,5-dimethoxyphenyl)-1-oxo-2-propen-1-yl]
-beta-D-fructofuranosyl_2

## rowData names(1): Compound

## colnames(16): Saml-1.mzML Saml-2.mzML ...
## colData names(1): group

Sam4-3.mzML Sam4-4.mzML

Z=iit, BASEAXFIEHIERNAIE, FJLUSEIESE N csv B,
‘B MPP #TE4: 04 ; AT LUE L SummarizedExperiment
W&, BHiEfF Bioconductor EMEMEMITHM. H20, ATHE
A PoMA B T ENMT (LRI T HERTARIR) ,
D HEDMERTITFR 7 Ho

library(POMA)
anova_result <- PomaUnivariate(app_summarized, method = "anova")

R BOFEDNER

feature pvalueAdj
L-Proline 0.0000002
Phloretin 0.0000004
NCGC00380502-01_C19H28010_beta-D-Glucopyranoside,
2-phenylethyl 6-0-beta-D-xylopyranosyl- 0.0001272
Betaine; CE30; CE30; KWIUHFFTVRNATP-UHFFFAOYSA-N 0.0000010
Phenylalanine 0.0000000
Histidine 0.0000302

pvalueAdj R1F%E p &

e

KT8 T@ﬁﬁ XCMS 3F auto MS/MS #iE# 1T FIEIR AN
IR, EEREUMEREEHIENTE T ERE. BT
/l\}ﬁ&ﬁﬁﬁﬁﬁ?’*ﬁ At U EEERTEEAFR REN
MassHunter SR IBEIRE B ARMEERANY, S
IfE XCMS E#ILE;, TlReIETIFE, BInEdAeBn)
iB1T XCMS ML IRiE. RAXT2HEEI LIS E LSS MPP
FRITFEDIT, WALEZREMFRREHITEED .

sessionInfo()

## R version 4.3.1 (2023-06-16 ucrt)
## Platform: x86_64-w64-mingw32/x64 (64-bit)
## Running under: Windows 10 x64 (build 19045)

## Matrix products: default

## locale:

## [1] LC_COLLATE=Chinese (Simplified)_China.utf8
## [2] LC_CTYPE=Chinese (Simplified)_China.utf8
## [3] LC_MONETARY=Chinese (Simplified)_China.utf8
## [4] LC_NUMERIC=C

## [5] LC_TIME=Chinese (Simplified)_China.utf8

## time zone: Asia/Shanghai
## tzcode source: internal

## attached base packages:
## [1] stats4 stats graphics grDevices utils datasets methods
## [8] base

# other attached packages:
## [1] POMA_1.10.0

## [3] MsBackendMsp_1.5.0
## [5] lubridate_1.9.2

MetaboAnnotation_1.5.4
RColorBrewer_1.1-3
forcats_1.0.0

## [7] stringr_1.5.0 dplyr_1.1.3
## [9] purrr_l1.0.2 readr_2.1.4
## [11] tidyr_1.3.0 tibble_3.2.1

## [13] ggplot2_3.4.3 tidyverse_2.0.0

## [15] Spectra_1.11.9 QFeatures_1.11.2

## [17] MultiAssayExperiment_1.27.5 SummarizedExperiment_1.31.1
## [19] GenomicRanges_1.53.1 GenomeInfoDb_1.37.3
## [21] IRanges_2.35.2 MatrixGenerics_1.13.1
## [23] matrixStats_1.0.0 MsFeatures_1.9.0

## [25] xcms_3.99.2 MSnbase_2.27.1

## [27] ProtGenerics_1.33.1 S4Vectors_0.39.1

## [29] mzR_2.35.1 Rcpp_1.0.11

## [31] Biobase_2.61.0 BiocGenerics_0.47.0
## [33] BiocParallel_1.35.4

## loaded via a namespace (and not attached):

H## [1] jsonlite_1.8.7 rstudioapi_0.15.0
## [3] magrittr_2.0.3 MALDIquant_1.22.1
##  [5] rmarkdown_2.24 fs_1.6.3

## [7] zlibbioc_1.47.0 vctrs_0.6.3

##  [9] multtest_2.57.0 memoise_2.0.1

## [11] RCurl_1.98-1.12 base64enc_0.1-3
## [13] htmltools_0.5.6 S4Arrays_1.1.6



progress_1.2.2
AnnotationHub_3.9.2
mzID_1.39.0
plyr_1.8.8
impute_1.75.1
mime_0.12
iterators_1.0.14
Matrix_1.6-1
fastmap_1.1.1
GenomeInfoDbData_1.2.10
digest_0.6.33
pcaMethods_1.93.0
AnnotationDbi_1.63.2
filelock_1.0.2
timechange_0.2.0
abind_1.4-5
bit64_4.0.5
doParallel_1.0.17
highr_o.10
MsExperiment_1.3.0
rappdirs_0.3.3
rjson_0.2.21

interactiveDisplayBase_1.39.0

CompoundDb_1.5.0
promises_1.2.1
cluster_2.1.4
gtable_0.3.4
preprocessCore_1.63.1
MetaboCoreUtils_1.9.2
utf8_1.2.3
BiocVersion_3.18.0
foreach_1.5.2
limma_3.57.7
robustbase_0.99-0
BiocFileCache_2.9.1
bit_4.0.5
tidyselect_1.2.0
knitr_1.43
xfun_0.40
DEoptimR_1.1-2
stringi_1.7.12
yaml_2.3.7
codetools_0.2-19
BiocManager_1.30.22
affyio_1.71.0
munsell _0.5.0
dbplyr_2.3.3
XML_3.99-0.14
ellipsis_0.3.2
prettyunits_1.1.1
bitops_1.0-7
affy_1.79.3
crayon_1.5.2
KEGGREST_1.41.0

curl_5.0.2
SparseArray_1.1.12
htmlwidgets_1.6.2
cachem_1.0.8
igraph_1.5.1
lifecycle_1.0.3
pkgconfig_2.0.3
R6_2.5.1
shiny_1.7.5
clue_0.3-64
rsvg_2.4.0
colorspace_2.1-0
RSQLite_2.3.1
fansi_1.0.4
httr_1.4.7
compiler_4.3.1
withr_2.5.0
DBI_1.1.3
MASS_7.3-60
ChemmineR_3.53.2

DelayedArray_0.27.10

tools_4.3.1
httpuv_1.6.11
glue_1.6.2
grid_4.3.1
generics_0.1.3
tzdb_0.4.0
hms_1.1.3
xml2_1.3.5
XVector_0.41.1
RANN_2.6.1
pillar_1.9.0
later_1.3.1
splines_4.3.1
lattice_0.21-8
survival_3.5-7
Biostrings_2.69.2
gridExtra_2.3
statmod_1.5.0
DT_0.29
lazyeval_0.2.2
evaluate_0.21
MsCoreUtils_1.13.1
cli 3.6.1
xtable_1.8-4

MassSpecWavelet_1.67.0

png_0.1-8
parallel_4.3.1
blob_1.2.4

AnnotationFilter_1.25.0

scales_1.2.1
ncdf4_1.21
rlang_1.1.1
vsn_3.69.0

S 3k

10.

11.

C.A Smith, E.J. Want, G. 0" Maille, et al. XCMS: processing
mass spectrometry data for metabolite profiling using
nonlinear peak alignment, matching, and identification.
Analytical Chemistry, 78 (2006) 779-787. https://doi.
org/10.1021/ac051437y

R. Tautenhahn, C. Boettcher, S. Neumann. Highly sensitive
feature detection for high resolution LC/MS. BMC
Bioinformatics, 9 (2008) 504. https://doi.org/10.1186/1471-
2105-9-504

H.P. Benton, E.J. Want, T.M.D. Ebbels. Correction of mass
calibration gaps in liquid chromatography-mass spectrometry
metabolomics data. BIOINFORMATICS, 26 (2010) 2488.
https://doi.org/10.1093/bioinformatics/btq441

J. Rainer, A. Vicini, L. Salzer, et al. A modular and
expandable ecosystem for metabolomics data annotation
in r. Metabolites, 12 (2022) 173. https://doi.org/10.3390/
metabo12020173

J. Rainer. MsFeatures: Functionality for mass spectrometry
features, 2022. https://doi.org/10.18129/B9.bioc.MsFeatures

J. Rainer, A. Vicini, L. Salzer, et al. A modular and
expandable ecosystem for metabolomics data annotation
in r. Metabolites, 12 (2022) 173. https://doi.org/10.3390/
metabo12020173

J. Rainer, A. Vicini, L. Salzer, et al. A modular and
expandable ecosystem for metabolomics data annotation
in r. Metabolites, 12 (2022) 173. https://doi.org/10.3390/
metabo12020173

L. Gatto, C. Vanderaa. QFeatures: Quantitative features
for mass spectrometry data, 2022. https://github.com/
RforMassSpectrometry/QFeatures

H. Wickham, M. Averick, J. Bryan, et al. Welcome to the
tidyverse. Journal of Open Source Software, 4 (2019) 1686.
https://doi.org/10.21105/joss.01686

E. Neuwirth. RColorBrewer: ColorBrewer palettes, 2022.
https://CRAN.R-project.org/package=RColorBrewer

L. Gatto, J. Rainer, S. Gibb. MsBackendMgf: Mass
spectrometry data backend for mascot generic format (mgf)
files, 2023. https://doi.org/10.18129/B9.bioc.MsBackendMgf


https://doi.org/10.1021/ac051437y
https://doi.org/10.1021/ac051437y
https://doi.org/10.1186/1471-2105-9-504
https://doi.org/10.1186/1471-2105-9-504
https://doi.org/10.1093/bioinformatics/btq441
https://doi.org/10.3390/metabo12020173
https://doi.org/10.3390/metabo12020173
https://doi.org/10.18129/B9.bioc.MsFeatures
https://doi.org/10.3390/metabo12020173
https://doi.org/10.3390/metabo12020173
https://doi.org/10.3390/metabo12020173
https://doi.org/10.3390/metabo12020173
https://github.com/RforMassSpectrometry/QFeatures
https://github.com/RforMassSpectrometry/QFeatures
https://doi.org/10.21105/joss.01686
https://cran.r-project.org/package=RColorBrewer
https://doi.org/10.18129/B9.bioc.MsBackendMgf

12.

13.

14.

15.

16.

M. Wang, J.J. Carver, V.V. Phelan, et al. Sharing and
community curation of mass spectrometry data with global
natural products social molecular networking. Nature
Biotechnology, 34 (2016) 828-837. https://doi.org/10.1038/
nbt.3597

Z.L. Sebastian Bocker Matthias Letzel, A. Pervukhin. SIRIUS:
Decomposing isotope patterns for metabolite identification.
Bioinformatics, 25 (2009) 218-224. https://doi.org/10.1093/
bioinformatics/btn603

S. Bocker, K. Dihrkop. Fragmentation trees reloaded. J
Cheminform, 8 (2016) 5. https://doi.org/10.1186/s13321-
016-0116-8

M.L. Kai Duhrkop Markus Fleischauer, S. Bocker. SIRIUS: A
rapid tool for turning tandem mass spectra into metabolite
structure information. Nat Methods, 16 (2019) 299-302.
https://doi.org/10.1038/s41592-019-0344-8

M.F. Kai Duhrkop Louis-Félix Nothias, S. Bocker. Systematic
classification of unknown metabolites using high-resolution
fragmentation mass spectra. Nature Biotechnology, (2020).
https://doi.org/10.1038/s41587-020-0740-8

17.

18.

19.

20.

21.

K.D. Marcus Ludwig Louis-Félix Nothias. ZODIAC: Database-
independent molecular formula annotation using Gibbs
sampling reveals unknown small molecules. bioRxiv, (2019).
https://doi.org/10.1101/842740

C.K. Yannick Djoumbou Feunang Roman Eisner. ClassyFire:
Automated chemical classification with a comprehensive,
computable taxonomy. J Cheminf, 8 (2016) 61. https://doi.
org/10.1186/s13321-016-0174-y

M.M. Kai Dihrkop Huibin Shen, S. Bocker. Searching
molecular structure databases with tandem mass spectra
using CSI:FingerlD. Proc Natl Acad Sci USA, 112 (2015)
12580-12585. https://doi.org/10.1073/pnas.1509788112

H.W. Kim, M. Wang, C.A. Leber, L.-F. Nothias, R. Reher, K.B.
Kang, J.J.J. van der Hooft, P.C. Dorrestein, W.H. Gerwick, G.W.
Cottrell. NPClassifier: A deep neural network-based structural
classification tool for natural products. Journal of Natural
Products, 84 (2021) 2795-2807. https://doi.org/10.1021/acs.
jnatprod.1c00399

R.A.C.-P. Castellano-Escuder Pol AND Gonzalez-Dominguez.
POMAShiny: A user-friendly web-based workflow for
metabolomics and proteomics data analysis. PLOS
Computational Biology, 17 (2021) 1-15. https://doi.
org/10.1371/journal.pcbi. 1009148


https://doi.org/10.1038/nbt.3597
https://doi.org/10.1038/nbt.3597
https://doi.org/10.1093/bioinformatics/btn603
https://doi.org/10.1093/bioinformatics/btn603
https://doi.org/10.1186/s13321-016-0116-8
https://doi.org/10.1186/s13321-016-0116-8
https://doi.org/10.1038/s41592-019-0344-8
https://doi.org/10.1038/s41587-020-0740-8
https://doi.org/10.1101/842740
https://doi.org/10.1186/s13321-016-0174-y
https://doi.org/10.1186/s13321-016-0174-y
https://doi.org/10.1073/pnas.1509788112
https://doi.org/10.1021/acs.jnatprod.1c00399
https://doi.org/10.1021/acs.jnatprod.1c00399
https://doi.org/10.1371/journal.pcbi.1009148
https://doi.org/10.1371/journal.pcbi.1009148

EHRAMRERCE AP0
www.agilent.com/chem/contactus-cn

REELL:
800-820-3278, 400-820-3278 (FHAF)

AR
LSCA-China_800@agilent.com

LI

www.agilent.com/chem/erfq-cn

s —1%
RCURA

7

0O
JORd

www.agilent.com

DE88964235

LRMCHAZHFTRFENEIRNE TFRME. BraifEmazEs
FiE A B AR R AR E AR E.

AXHHER. HRMETNEEE, BABITE.
© "R (hE) BRAF, 2023

2023 F 12 A 6 H, FEHAR
5994-6891ZHCN

- Agilent

Trusted Answers


http://www.agilent.com/chem/contactus-cn
mailto:LSCA-China_800@agilent.com
http://www.agilent.com

