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—. EFHFH (H, EESNFS)

1.fastQC 559 readl RIFREF] GC FEEDHAMTALHIMFF? 30bp /Fi8HE oligdT AILE
&2

& 1) HTIOXEARISEITT, MFEERreadLAEEIA1bpZE16bp /ybarcodefF5l, HIEE
E10bp (E12bp) BIUMIFFSY, BIEERploy(dT)VN, BTFIIRMFIREN, SE26bp (8
28bp) ZERVHENFREMGCH T, XRIEFRMSR, MEALx Cell RangerfEDHTRT
read1 AFBZEIRT26bp (EkRT28bp) HIFFIER, BEFFIRNSEASXIERTERN.

2) it kreads1F5!30bp/aH0ligd TS, FastQCRIATCGHTREIZIATIRE, mEITNE
BreadsI NEIXFRIEN, 30bp/adTIEEREE, F7iRBoligdTE, XEHT:

a. E30bp/FNFRERS, fastaQCHITIEE, F5IHoligdTHEH; ENFREE, fastQC
IRBATIEE, F5iRBEHR0ligdT4EA.,

b. ZFEJ NovoSeq U, & lane Nl fastQC ;&F dT I&(E, FFFIi&E oligdT £544; A8 lane
MG dT IEEF] oligdT 54; ENFEFEESN X-ten, FEERE lane, readsl Y fastQC #3E
I dT IE(E. FFHIE olidT 514, IHAUEIE T 10x B, RFEDHTHT R A Reads1 AYRT 26bp,
FTLAXSS DT iR B NRY.

2.5/ cDNA JRERIEZRZHMELE?

& 1) HARRESFIY BERICONAKRE, FNEMARNERRIOKFERA—F, BiME
LIRS SRR E RS,

2) MRAEERER, BRI INARAEERER, AN AIEEMSIRE. WIS, BERE.
FACS%., A LSRRIRIFMATE, SERBFREME, BIEREITEESER, KPCR
TBIRER (INcDNARIPCRY BB IE AindexHEFREL AT BES S Eduplicatestb FIFH )

&=
=T o

344 atemplate switch oligo (TSO)?

&1 TSO (template switch oligo)@—FIEZHER, PERIRETS, EOTEREEMNAIR
TERCBICIZETRZRAZ. TSOAERCONARINT — MBS 75, BT TilrcDNAY 1,
TSO fE5R4HAE 3 IGFNERARRE 5iRIe AR, 1 313G, polyd(T)F7IREERER oligo AY
—HB5 (BERRER oligo tBELE 10x 48, UMI FIERS Illumina Read 1 /751), TSO fERT 5147

iR, 5138 F, RT5HIHEH polyd(T), TSO EEFHIRSERYIAI—EBS.



Single Cell 3' assay after reverse transcription:

3.31444 Switch Oligo
4444
YAAAAAAAAAAA rGrGrG  pr—
[ i — CCC I
Read 1 10x UMl Poly(dT)VN
Barcode

Single Cell 5' assay after reverse transcription:

3
W‘W\
I S GrGrG ARAAAAARAAARNN
I CCC [E— |

Read 1 10x UMI  Switch Oligo
Barcode

4 BYRREEERA 305 5 IR AIX BIEHpLL?

B J3iEAEIL, £ 10X XX polyadenylated EBRIEERARIAE. #BREERA ploydT
S|¥IRAER, 31a3E polydT 5 4J{7T gel bead oligo (BEARIRERSLL) T 573% polydT fit45
27£ RT 3|¥E,

Single Cell 3' v3 Gene Expression Library:

Read 1:28
10xBC+UMI Sample
N Index
L HEaas I
[ s 000 | [
P5 TruSeqRead 1 10X UMI  Poly(dT)VN ~  TruSeqRead 2
Barcode Read 2:91
Insert
Single Cell 3' v2 Gene Expression Library:
i7: 8
R1: 26 Sa mple
10XBC + UMI Index
L — —
L e [
P5 Read 1 10x UMI Poly(dT)VN Read 2: 98" Read 2
Barcode Insert

5V2 5 V3HFIEENXFIERHA, MAFIERESTIUREHIT?

Z: 1) V2iFIBIUMIEES/910bp, barcodeE£N75)5; VIIAFIARIUMIEESI/912bp, barodefE
£936075 ;

2) VIRFIEECHBMILS, ERAES, BENEER.

3) FEAPIFILSERATLARAT Cell Ranger B9 aggr & (TEHERARDITEBERIMLFIRIEHE
S, FEERINSE) AL Seurat IAEES, BARPHHFIEIIRIA, RAR
— MR FIRH RS ELF


https://support.10xgenomics.com/single-cell-gene-expression/index/doc/technical-note-assay-scheme-and-configuration-of-chromium-single-cell-3-v2-libraries

6. EHABREITETE?

& g010X SMHELRASREICRPEMIGRE (cell/ml) : 1.06 x 10°; cell/NFZK: 15.5/18.3
K, N_EHABEEECA: 1.06 x 108 x 155 + 103=16430 MM, M.

NF 79 Nuclease-Free Water, tRIEZFTIEBRZAMEIEEE, MIBKRE, XIKL Cell Suspension
Volume Table, 3X{5FE NF KFIEERIVATR, 2/ EVRRAMN. FI5S5RAMER
BROMHIHIGIRIE,

7.QC k&, read2 B9 GC distribution over all sequences HIIXIEHRESHL:, EEST
Mo HTEER?

& BRI AR, FENFELSR (tLBAHENSIAE) | BARRERNE
BE4E, EFENFEELSRIER, ECell RangerDtr, STARLLIIRS, HELFFISH
HEBRTESD, AEXIREERE D B RE AR,

X LIARRE, 10X EAREIE:

I don't see any major red flags in those FAST QC reports. | would go ahead with running Cell
Ranger. Since Cell Ranger uses the STAR aligner underneath to align the reads many
contaminants will not align, and thus be excluded from the analysis. The criteria for a read to be
counted towards the expression of a gene is also quite strict. There is more on what Cell Ranger
considers confidently mapped reads here:
https://support.10xgenomics.com/single-cell-gene-expression/software/pipelines/latest/algorithms/
overview

8. FEMZFH, Mb, kb, bp DRMRMHAER, BlIZEIERHRE?

& FRERONAKERSRM, BHEFRAMRNEL (bp), GRHESL (Gbase, Gb) ,
AT B ANEFERAL (gigabyte, GB) ,

Mb=1000kb=1000000bp; G=1000M,

SNFEREEX:

PE150 (2*150) , BPXimillfE, &4%&readf<150bp, 150bp X 2iHX readi= HIEE.
Wi, —RNAFER, Blfragment, tBilread, £ Sk252F5,

SE50 (1*50) , BPERumIER, &streadi<s0bp, 50bp X limX read#i= HIEE., M20M read,
M50bp X 1i%mX 20M read = 1000M = 1G,

59b, W THEZIRREEYE (Sequenced Reads, MFFEER) BEEESERT fastq 181,



NHRNBNFEIEE, NFEIEEFREET FastQC 4852,

9.QC 3RS, Ft4 read2 B9 duplication K EBEATE? SOTERETLMN?

& WTFEEERE, duplication/KFErJgeRRIMEIERE, FJaESPCRY IEEX. (BX—
BB T 10x R RAREUE. REWT:

1) 10XERZRpEEERANNFES (805°) iwmAY150bp, ARERIEVERATTEEXINMAERIA—NE
EH. BEE—EEFRLERSN, MNEBUMITHEERS, MARBENRK, FrLL
duplicationZKESRE.

2) 10X R RAEEFRIRIAKIEZIL UMI TR, HEREFZIN reads B/ UMI —HE
RARE—IR, FUASEREBZRIRM0,

=. {RESIRFS

LA ABEARPERAERRIARS?

& GNERESHERTIIEREA, HRIAOKESHEERE, REEX.
BRIKFARRE: 1) FAREE, RENERLTRTSEHRRS, NRRAZHENH
B/ DelusterfAI R B ER DERNSAAEEFREBYRAISUMI count, X4 clustere] 8E/5ERY
SR TR,

2) HEARRURERE, WAMEEATIRAASAEIEE, SARERREKTERS.

2 I ARG ERREERARS?

& BURE 3 NER SRR ERTER A (Rps, Rp)AY reads. 1RIZMIEEREIARRE, —
ARAAEA -

Cell Type Fraction of reads mapping to ribosomal proteins
Barnyard Cells(1:1 HEK293T:3T3) 25-35%
Neuronal Cells 15-20%
PBMCs 35-40%
Isolated Pan T Cells 40-45%

For specific gene information,our PBMC and isolated Pan T Cell datasets are available
on the Support website(4K PBMCs and Pan T Cells)

RS IMIIE PR AR ERRRAAR, JLRBUATEE:



1) Exclude PCs (Principal Components) that correlate with ribosomal protein genes. This amounts
to subtracting effects that are presumably technical.

2) Only include in the PC analysis genes that are "highly variable". We do this by selecting the
genes with the highest dispersion across the dataset and performing PCA on those genes only. The
Seurat package uses a similar approach.

EPSIEEER
https://kb.10xgenomics.com/hc/en-us/articles/218169723-What-fraction-of-reads-map-to-ribosom
al-proteins

3.7E Cell Ranger 575 cloup &, E41{al+E“Log2 Fold Change”fY?

& “Log2 Fold Change”23—IEREUMITEL, SN clusterdiB, X FRREE
clusteraZBAILVE.,

HEAT: 7£Log2 Fold Change®r5| N\ T — pseudocount
'log2_fold_change":np.log2((1+gene_sums_a)/(1+size_factor_a)) -
np.log2((1+gene_sums_b)/(1+size_factor_b))

EPSsLEES
https://kb.10xgenomics.com/hc/en-us/articles/360007388751-How-is-Log2-Fold-Change-calculat
ed-

42BN FEFIE?

% XNMABU T KRB HRIRIUMIR fraction of readsHIEL (I, BEEKIbY, XEATE
BRETHIER S, BXRI4HAEbarcode, HRIAYUM Ireads 23 FE—HI(ELECINA RIRREbarcode, UMI,
HRAES). RESENSREE,

IHE2T: Sequencing Saturation = 1 - (n_deduped_reads / n_reads)

n_deduped_reads = Number of unique (valid cell-barcode, valid UMI, gene) combinations among
confidently mapped reads.

n_reads = Total number of confidently mapped, valid cell-barcode, valid UMI reads.

TR, ZHERID FEn_deduped_reads, TIAREXFREIAIAFHE—IEEL. n_deduped_reads
EE—MRVEE, MASEHIEMRRER, FEIt, FAIEEA1-(n_deduped_reads / n_reads)&
MEIHFNE,

FEREE



https://kb.10xgenomics.com/hc/en-us/articles/115003646912-How-is-sequencing-saturation-calcul
ated-

5 BN FRRERIEER?

N EMERESLR T ESREH TR O . NF e ERNRICRT AR —
MNETHread TBEREIRIFTEERARIEE. WRNFIBFE 0%, WEREZ2MHreads
FALMZILDMHAIUMI count (unique transcript), fAEEZT, 90%RINIFIEAIESHRETRZELO
NHTHIread 2 BEERIS—MHTHIUMITHEL,

WFEMERRT N ENEREMUFRE. ARNAREEEREHENRNA, Eit&
B P A RERANREE AR (RN ESRM). BEUFRREREMN, LU
BEEZNERE, EREMRERENAR, ERAENUFRE, X—IBESARIEH,
NFERESEMNEENE; BF, MFreadiizs, ATLUCNEIRSI MYIRIFER A,
(B2 ZIEES I MRIBRE,

HERHEE:
https://kb.10xgenomics.com/hc/en-us/articles/115005062366-What-is-sequencing-saturation-
6.10x Cell Ranger {&#& barcode £3E cell BI/ERNY?

& Cell RangerfR{43.0 LA EMRA, #kiEbarcodeiRBI B Ecell, AL

F—, {ERcutoff(d, RBISRNAZEAIMMEE. Cell Ranger{SHALEFBRAVAIREIEN (FOA
3000-MAEE) HrbarcodestIUMISEEHBENREETHER, EXRINNUMIEERI9% DA
REEUMIZE(M), HFUMIEEBEm/108barcodesFI T4HAEIHEL.

ETL, EE—HEEBE UM IHERY barcode, FTR“E GEM X, BIESRE, FIF
EEEE, HEE GEM"ESHRY RNA B, B¥E—LRIF/IHIEIT4RY barcode
RNA B 5ESEREHTILR, H RNA BifSEREEFERAERA barcode FIT4HIE
THE,

1 EFEERETR, MNEEEEAE?

& IMNEEERR T Zclusterf94iEd, E—MERNRAER, REES T, INEEERY
EAEERR T4 ECluster SEREMIERRIFRIAFRE, Scluster 4RSS, clusteriEZRREEL
ERTR; ERECIusteriIASERIBRIA N0, INEZENIRAREEERFE ORI,
XEESRAFERERETIMESE CNBEERN (2—FEK) .

EP SRS



https://github.com/satijalab/seurat/issues/297

8.Cell Ranger FTUhRIR S, SE_TUERERAIFHENZMHA?

2 KelusterhZERSFRARERE, UMIcount> 1, log2foldchang >0, p-value<0.1,
p-value: EFRATIUGE, pERTHIREREEMHNEE, REPFETHPERETZIX
Benjamini-Hochbergf& IERY,

9. ZN{AJEEfE Graph-based IXFHERSETTIA?

% BETERNRERZX, BUWERRSENE, AEBEHSHKESEEZILouvainE
%, KERMRHAEEEREER, ERENERES, HclusterhiRBERER, NURHT
H—EHEREE, BRRBALEHNcluster, AJLIRBARFENDET.

10.20{ATEEAR K-Means IXFIERZETTIA?

& kmeanstYEIEZRISEIEEZEK D FE&, REITEESMEPOR, APORERE, BHE
REERTBRURELL, JLEEENANREFNRTOR. DHTREIAK-means/910,
AR LUMHE50,

11.10x B9 UMI RFIBZ0F, WEiAA UMI FRFIRBEREY?

2 10xEIUMIZBENURFSIRSI, V2iti100p, V3IRFI12bp, FIAFIEAN0EkA L 2FHATRENE,
LWIRAfI, HEERERETIHNERIFETE, SEREMAELS, Frbllox UMIRSFESE
RUESHEFEEBMRNA, IAABIUMIBIHIRIGNT :

(1) Must not be a homopolymer, e.g. AAAAAAAAAA;

(2) Must not contain N;

(3) Must not contain bases with base quality < 10;

(4) UMis that are 1 mismatch away from a higher-count UMI are corrected to that UMI if they
share a cell barcode and gene.

12.Cell Ranger RIELXIRINIZ(+A?

& HEIEIEREA: FIFASTARLLRS, HEXIEER, REES, RFrERRAEETIFE.
texdsTezfE, FIAGTRX K readsiiREINNEF X, REFX. ERFEKX, NR—5readhY
50%LA ESSMNEFRRE, BATANEEINER, IRFMINEFR, SRS FERE,
BAFANNEERSZFX, SHMEF. RS FEIRERE, BATANEEREX.
FIFAMAPQIHBAFIMT: 415 readstbIIZN T —MIMNBFX, RRFBELIIET 170EEMRIFESH
BFX, ERECEIEFX; REEMAPQE, BEMAEAIE, MEMAPQRIE/I255H



&, BAMALIFERECHER TIHNEFX,

EEXIREERA: R FESEININE FXigreadsERTLEXS LB FERRA LRIINEF, FF
BER—F#ELE, BBANAX N readstBLERIEI THRAE, MRRLSEIRNEERERE
B, BMAINA RS EIEE R B/ (uniquely /confidently mapped ), iXtEdreads A SE 3k
fifiE FRASUMITHES.

BIAZTHIER, AT T TiE?

& DET, AFNEENAEY, SELTREH T 7EE:

1) MIEAERSER:

2) SRIUREE SR,

3) barcodesFITFHIUMISERELL,

T EMM, EEFRHNTIEEERESEAAERSIR, WaILIHTIIIE.

14.10x ERARRRELRAA cloup 3R{4FAN{AIERT?

& RPARIRRIE M cloupEA B Ripdf, 10OXEMBAEHFMA, BXHEE:
https://support.10xgenomics.com/single-cell-gene-expression/software/visualization/latest/what-is

-loupe-cell-browser

=. ERRANMEASBIRTT

1.3 %RAS SERBERITUESONT?

& Hg LR, BREERagyr AR EARRIAFIARAIRMN. JTEMERNA-seq#l
TERRIR ST BRI T3 — AR IER B RIELBGBERRIFASS S, BRI ERE
—EFRTEN. WNXEFEILIER, RPEITSE, HhiliSeurat, scranfllscone, IXEIfFRR
XLLEER,

HERHEE
https://kb.10xgenomics.com/hc/en-us/articles/115003145272-Can-1-combine-gene-expression-dat
a-from-3-and-5-assay-chemistries-

2.K-means B¥3E, WMENEERAM K E?

& HEFERFRIASSE) SHERREGA(Silhouette Coefficien) 55, FIRTERITKIE.
FIFERIEFRESSE( sum of the squared errors, IRZEE/5F]), BEEEREHAILA, HA



o SEIHEH, BMENRGEESENES, FIREFSHMSSERFEHE/, BHK
INFESCEREHE, RTKANERSXIBEINEMENREEE, FLSSER MFERE SR
K, SBENAESLRIEMES, FIENASEINREIEERRETURIE/N, FTLASSERY N IEIEE
SER, EEENSEIEAMETFE, BHERSSEANXARBSZA—FIRYR,
TRTERRS A AYE REUERVE LR K, 1B REL AR DIEIRZICERZ 2N (Sihee Cefficie),
T3 REE S T BRRAIRERE (Chei) I BB E (Seaai), AT IHHERSEHIRR. ZELT-1-1Z
B, {EfK, TR,

WERIEHELIRMER—ERRMAY, FTERIESSE HTIHENIEN, LI EREX
2%, BEAXRER, fEISERMKE.

HERHEEE

https://blog.csdn.net/qq_15738501/article/details/79036255

3.EBEEE UMI (LA TPM, RPKM 8 FPKM?

& AHE. 10x AL, Cell RangerDHriEFAE—RAUMIBFERRIIKFENE
8, BEHHT (BECell Ranger REMBSHTEE) tHIETFUMI,

ItEAh, 10X BRI SIEFHERENFAR, EEFAIRNA-seqdfizt, TENERAHMAER
£, PAfScONAGRL. RinfEEFadapteriEiES., EXNRES, MKSIARSHHE R RAVE
RESTMEXATHEABRIVEER, Eit, RiEreadsiKEMBIZITPM, RPKM, FPKM)RH
ERHEUH T B R B R XA, MTE10xERME3 S5 HItiT, XIPEEKEREH T
f£. FrLL, AENGRIERERIKEMUMITHH TINEL.

EXRE:

https://kb.10xgenomics.com/hc/en-us/articles/115003684783-How-to-calculate-TPM-RPKM-or-F

oy

PKM:-instead-of-counts-

4.Cell Ranger 5 Seurat 439X B1?

&: “EMERRE, Cell RangerfUIETIRETEE, BJLASEcell-genekBfE, #IPHIAHMEERR
DEVER K cloupA LERE. Seurat BT Cell RangersE SR T, EE2EERE, ERER
B, MREBROTESEEREMNS, TTHTEEISHE. (BSeurat 5 RAVETIIGIRIERE,
FES Ncloup, TicloupRET@ITCell Rangerdki8, FTA—ERIHERK, H—Ad.,

5 ZRAESRELE N AITT I E AL ?

& 1) EB5mE RIEXERRR, MIRsEMRXAYEWER . BD Rhapsody



(http://genomiccytometry.com/ - /human/) ; CellMarker (http://biocc.hrbmu.edu.cn/CellMarker/ )
%, RiEmarkerBEERIAER, SaRENE, -SNEESV/MESEFSSHIN, WHES
BEFES, R, HE5TH, markerBERRNAINEIXE, EiZ5iAERTAESY
.

2) —LERMRRESHTIRG, 40: Seurat (FEKHEE:
https://satijalab.org/seurat/v3.0/pancreas_integration_label_transfer.ntml )#FImonocle ({854 :
https://cole-trapnell-lab.github.io/garnett/docs/ - 2-classifying- your-cells ) , BIEIIFRN, #HEH
A THRRESREIE X,

3) “AEREM XA SingleR, 20195 AZRENature ImmunologyZ¥a& EETRIARRESEEL S ERI T
B, BJEEN10x Cell RangerDHfréEsR, tBrlSSeurat TEFCAENTRE, IZHETBI TS
FHTRIRIGL, LIFIMTEMeellskclusterAIEATREAVARRESEEY, 23 RERT AT,
BHEARRRE ZATE, TEERE.

4) BfbEEotr TR, oJ&&EX843: https://www.jianshu.com/p/98956bce75d4

6 —LWEFXRMBEIERR T EEESPERE, RIIRNEFNEREEHITIZINE,
ERBYEERR?

% MERAEMBRNERRY, [RS8 4o RAEAESIIMG2/MERZ BRNTE, ATLASREIK
BRERANR, ARl lEFEEMES. AT RESIXMETRF RSN, —E5E
2ERZERIF. SR, XFEZFREECHARLRASAE, FMEERE.
BAMRHAIER, BARERARBPERN, RAXNERTEMEFEE. a5F8
=K, HLUDHT.

EP SRS

https://satijalab.org/seurat/v3.1/cell_cycle_vignette.html

7.Reads Mapped Confidently to Transcriptome < 60%/EA73?

& e RERTASVNEFENEY, Etzistat—EiEm.
MNF—LRIAAR, hA—EER, W, —REMTHE. MERSIERSE, RETIRY
RNAZERS, BERESFILNERS, MINEFLEIHRE. SINARIRRNAMSEERR
B, BETLXY, TRESEFEEL.
BIARNASERREIGCTF UG 3FIE AR F IR ENRSEERH.
HRXRHEE



https://support.10xgenomics.com/single-cell-gene-expression/software/pipelines/latest/advanced/r
eferences - header

8. 91+ A ERIFIELE Cell Ranger 5Hf7/E, 152UAY t-SNE BISA—HF?

& t-SNEEZRAIRRE—FM RV Zl, SPCAARE, t-SNERAFEAT R R AHRERT,
(EXANNEIED TSR, 10XEAEIE: “In contrast to, e.g., PCA, t-SNE has a non-convex
objective function. The objective function is minimized using a gradient descent optimization that
is initiated randomly. As a result, it is possible that different runs give you different solutions.”
Thus subtle differences like you observed between runs are not a concern. For more information
please see: https://lvdmaaten.github.io/tsne/

9.Cell Ranger AT LA BRZAHAEHREIRIG?

& AFLA Cell RangerD T ABEIRBISHHREMER, BARERIRSHIE. (ERILUBIRAEARY
UMIsEENIZIRNERE BIRRRERE, K TILIESMIEmiRrIATEE,

SRS
https://kb.10xgenomics.com/hc/en-us/articles/360005165411-Are-there-methods-for-identifying-
multiplets-

10.Reads Mapped to Genome B R (KT EFKIE?

& BRERTEREYMARIES) —RERAMFMSSEEREAILET,

1L EERF, EBSEERERAFA—I, TLI—RBESDIE?

& TeE. BEESHTHEEE, LAaBEENSESERSE.

12 SR4ARE ST Cell Ranger RILAD S/ D4RRR?

% : IS _ECell Rangerm]LAS34r500 ~ 10000, HIEEIK D SSH D TERAER.
EXREE:
https://kb.10xgenomics.com/hc/en-us/articles/115001800523-What-is-the-minimum-number-of-ce
lIs-that-can-be-profiled-

13 M EEE AR B RL?

% 1) EESHEREENINESE X, —RRINEMZ/91000~3000, FREFIAAKA] £1A5000+,
FERGEM, BEEQHHBIFERENES

2) MENFISMENEN, T CEE LSENERQHE, —MRNFIEEXZI80%ED
q], BHARRE SR,



3) 2EERANIREGESTNERIEY, HE%NHIMN, NFERHERATENS
EERA.

4) MF—ERPAAR, W, —RRIEMTHE. MERSHIRERSE, RETIHIRNASER
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