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MobaXtermEIFEERMNSSHIEEMERM, TETIZNHERREFTR (192.168.121.201) , EfH S

i miaterr. BIFSHRE

® [EELinux{ERSSeRimM FERYE R,
Linux RFEEIEHSEHIRITITE.
LinuxizfeER=M753{telnet,
SSH, vnc. BFSSHEZ 21,
TNRERNIERE LEBLLEYT, HEFF(E
FASSH,

amobaxterm Demo Features Download Plugins Help Contact Customer area

MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more

Syntax highlighting: highlight important words when browsing large text portions

MobaXtermBJE 75 M :
https://mobaxterm.mobatek.net/
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| “Session” — &kIE “SSH”

- {85 Remote host (fRS3s8 IP/1i&) . Username (iEFZRR) , IROEKA 22

e [m]
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Exit
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Quick st /& N\
.i",-. Us ons

Step1: m=isession “ Mobaitkerm

/
€) Start local terminal " Recover previous sessions

| Find existing session or server name...

Recent sessions

Enable advanced features and enhance security with MobaXterm Professional Edition!

e

dMobaXtermfSession—>SSHREIESIRSZERIP. BRAMirOS (BAiA22) FHaEHifiA

Session settings

UNREGISTERED VERSIOM - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm. mobatek.net

Remote host * 192.168.121.201

N EE Y ¥ @ @ & @ m @ x o
SSH | Telnet Rsh  Xdmcp RDP VNC FP SFTP  Serial File Shell  Browser Mosh Aws 33 WSL
Warning: yi e rhsched the maximum number of saved sessions for the personal edition of MobaXterm.
You can st S T LULL vl Ny 511t e
Please support T .'Eta.pz\gm thﬁﬁﬁsﬂre: https://mobaxterm. mobatek net
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FFAMobaXtermiX{FZiEERT =

SRR EIRE O R B E A ERY), HANEIEE IR

=i “Session” — i&#FE “SSH”

{H5 Remote host (BRs3EE IP/I&%) . Username (EZAR) , HROEKIA 22
OK"” — HHLRIREN — MAZE (HBNZBIHAIE)

BFREME, HIW username@hostname:~$ 2R

@ MRBF—REEEHTR, SHLEERATHENRETE, SERE o TREMHSNKY, BiZRSHCEMRE, RESMNENELIEPE

"Connexion to 192.168.121.201 (port 22) >< Quick connect... 2% M4 192.188.121.201 (big) [%]5. 192.168.118.90 (zhangmeh)

197, 158.118.90 (zhangmch)

It seems to be the firsttime you connectto this server: 152.168.121.201 (big) S5 sassion to zhangmch@19?. 168,118,908
the remote server identity is not yet known by MobaXterm. ? Direct SSH
— H comp
[0] Press "Accept” if you trust this identity and want to carry on connecting. il :
- Press "Cancel" if you want to abandon this connection.

2lp or visit our

Cancel Maore info...

: Wed Jun 4 15:16:47 2025 from 192.168.102.145
1z B max user processes=200 virtual memory=2GB
olor=auto’

[] Do not show this message again

@ EE EI:IFFE“)\RJ‘F' RIS, E}E_.ILJIE.%EBE
‘% zhangmch@l192.168.118.90's password:
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B AEMLinuxis SE5WindowsBRREIEXIEL

XHEESE, RTIEREZTHAEXMAE (BX) MXfHt

s
S cd AR TR Xk, ITHE
pwd winll XA EERN TG, 27 EEE8E
mkdir ARG H, FEXME
cp RARAE, B0/t
AR mv ARG EE, BUI+REMG S/ X, B E Ay B XX/ S0
rm ARG HE, MIBRSCHR/ XX
cat AR EF T — N XA ixt, BICEAEEFHEHAR
head LinuxR S48 BEFXHFLRJLT
tail LinuxRGtHH . EFEXH&ENJLT
less LnuxRGHHE: —II—EEXH, MIE—RXUEHER
X AALTE grep EREXRBHEESEEXHF, £ Word. Excelfy fFHit”
sort XN XA R ARETHF, K{lExcel B9 HEF"
uniq EBRXHFREENTT, RREBE—/TT
cut XN FRIEAFITR VIR, B ERNS
wc -| ST HEITTEL
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B AELLinuxdp

S5WindowsEARIE(EXIEL

XHEESE, RTISREZTHAEXMAE (BX) MXfH

S
S cd | %’mﬁ\jﬂfﬁ%i#\i{, TTi‘TT:;— :
pwd winl1 X HEESROTE, BrHEEE
mkdir ARG H, FEXMX
cp RARAE, B0/t
AR mv ARG EE, BUI+REMG S/ X, B E Ay B XX/ S0
rm ARG HE, MIBRSCHR/ XX
cat AR EF T — N XA ixt, BICEAEEFHEHAR
head LinuxR S48 BEFXHFLRJLT
tail LinuxRGtHH . EFEXH&ENJLT
less LnuxRGHHE: —II—EEXH, MIE—RXUEHER
X AALIE grep EREXRBHEESEEXHF, £ Word. Excelfy fFHit”
sort XN XA R ARETHF, K{lExcel B9 HEF"
uniq EBRXHFREENTT, RREBE—/TT
cut XN FRIEAFITR VIR, B ERNS
wc -| ST HEITTEL

12



HitiapS2Zls

Isti S 2FRAlist directory contents, HIJgEAFHHpiERIIEERE THXMEHNTFER

EEHER: Bail:
(1) BUHSBTBR FATAXEE (L)

1. BEARAE: RENKER FISIHRISIER
2. REVHAMER: SAFRER, TEER. A, (EXEHSEN (base) zhangnch@bserver 16:18:25 /datador zhangnch/s ingle-cell

3. WAREE: 258 () IEERES, BTXHDE. st e R AR B F e B
(2) BRI SKIEREAES

$ 1s

E$m§£: zhangmch baoym_group
. zhangmch baoym_group
Is &I Lt o e e 01_RAW.tar
- zhangmch baoym grou S :
- AWBY: FIHLAIBRTRAXS (RAREH) arx 2 shangneh baoyn-graup
° ﬁm‘*lﬁ )zhangmc;gggETEZrb?gszlga?;gu,/)datatmT/zhangmch/single-cell
- -a (all) : B7RFABENE, BFELL "7 FRSKBOBSRER S R B -a BRESENY (env) |, -l IRASUFEM. SQZ#F*Q
" —— - /N H E15)
+ -l (long) : LUKISTFIE, AR, sEEs. FraS. FmE. AEEa i Flitioroup. . WEEH, XHES
« -h (human-readable) : 5 -| —#&FH, B3R/ NATEEXET (3) FEXERERF (BFER) B
. -t (time) : EKENEHF, BASHHHIESH $ s -ltr
T (reverse) : ISHEEREFAD, WSHEATAS S e B s
-Xr- zhangmch baoym_group Nov
- -R (recurswe) JH&TﬁEE?E%W@ -Xr- zhangmch baoym_group Nov
-Xr- zhangmch baoym_group Nov
- -S: BJZ{L'HC/J\HF}%_, j(j['ﬁ:{jﬁ% (base;x;l;at'lgmiﬂ{a@ggz;:‘gelt?aggrznigfggp/data'iGT/zI::r\:gmch/si.ng'Le-cell

-+ -d: NETERAS, MASILERSAS MR -tIREEHEE, r AR, -l s,



Hitiap S22 cd

cdip$2fiAchange directory, BIge AR TIEEREISEIREE

— (5] -
EB(EA: EEm0
(1) YHARIETERZ
‘ E’ o 2 _2
1. RESMXFRREH $ cd /datad40T/zhangmch/
2. GEEEES. HAFEESSRES, BESEETIHEE éb;zs) zhangmch@bserver 16:30:16 /data40T/zhangmch
g = /datad0T/zhangmch
3. ERIFPES cd (RIERSSEEREETRT (base) zhangmch@bserver 16:30:19 /data40T/zhangmch
(2) tHEEMENTERR (RIRZRIIKR/N/data40T/zhangmch
. $ cd download/
HEEBiZE: (base) zhangmch@bserver 16:31:21 /datad40T/zhangmch/download
$ pwd
cd [BIfRIEE] /datad0T/zhangmch/download
(base) zhangmch@bserver 16:31:23 /data40T/zhangmch/download
o e . | N LEERIFETEH S . .
@IEREE: LA/ Fk, BEEIEEEEEER (3) BEEER5 F—RES
« f5: cd /home/zhangmc/project $ cd ~
(base) zhangmch@bserver 16:33:
- EMEE:. ETFSsITEBR (PWD) BiE $ pwd
/home/zhangmch ) )
R cd Jsrc/ (EASEIRSTRRO sro) LIy el
(base) zhangmch@bserver 16:33:15 /var/log
- $SRES: $ cd -
/home/zhangmch
« ¢d~cd: RFIBFEER (BMNTF cd /home/BFR) (base) zhangmch@bserver 16:33:19 ~
s s 4) &Lk
+ od.: BESHIER (FLTER) ) R
e od..: ﬁﬂﬁﬁ§U$ZE§§§ (_tf_é&) i hangmch@bserver 16:35:08 /datad40T/zhangmch/single-cell

/datad0T/zhangmch/single-cell
e cd -: ﬁUﬁiﬁUJ:——ZﬂﬁﬁfEEﬂﬁi (base) zhangmch@bserver 16:35:08 /datad40T/zhangmch/single-cell




MR ER T

BEELMRE R, gslE—EMXN; ANBEEETFISRTERRHEITERIE, SRiEEHRmBLETX

EX X EX )
NRGIRER / FASTOREEE, EFLATERR (pwd) BT
TR TIEEREME, BoEk—E BE, FEA/ Fk, B . 5 .. KBS
HEFHRER. B,

S [2)

Rigwin, KBRFIREER: &5
ERA s STTHRIRIESR.

S

AN Y

KA/ 78k ntiEmARuE: &AT

{51

« /home/zhangmc/project/data.txt (FRigLiaiEx/3/home/zhangmc/project/:

il

- ../config/settings.conf (3 /home/zh

+ /etc/passwd
angmc/config/settings.conf)

- ./script/run.sh (F7R /home/zhangmc/
project/script/run.sh)

15



Hiitan S Zpwd

pwdar S £¥RAprint working directory, HIJgEAEEIRPERISRTIFERIIBEIIIERE

$ tree .

FE(EM: — data

20231129.RData

1. WIASEEE: E2REREE, SHRPREEMERIFMEESR ﬁla—tasce_ou-tput_merge.GSE130001.Rda‘ta

GSE130001_RAW
2. MIAER: HHARMENEREE, TEATERKEIE, RERRRIENERY emazsize
E featqres:tsv:gz
matrix.mtx.gz
GSM3729179
barcodes.tsv.gz

HEAEBE: E features.tsv.gz

matrix.mtx.gz

" GSE130001_RAW. tar
pwd [i%IR] GSM3729178

- e p barcodes.tsv.gz
- A28 FIEHaIERMNEITRRER E fatures.tsv.gz

matrix.mtx.gz
s, .. A S g GSM3729179
- BHZEIR: (ZEBoHRITSIHESERmHITNA) barcodes.tsv.gz
fa‘turjes.'tsv.gz
+ -L (Logical) : BRGFSHUEBIERE (BIMTH) g
. align.py
« -P (Physical) : E7¥EIEER, BB SIHEEREESBER bis_result.py
deduplicate.py
QC.py
rate.py
—_— scBSmap_H.py
BETRH: trim.py
script
I: single-cell.R
single-cell.RData

l/

$ pwd -L

/datad40T/zhangmch/single-cell
(base) zhangmch@bserver 16:10:52 /datad40T/zhangmch/single-cell

9 directories, 24 files
(base) zhangmch@bserver 16:06:17 /datad40T/zhangmch/single-cell




EHiitan S Z2mkdir

mkdirds $2¥R/amake directory, BIJgeATEIEERE TEIE—P XS/ FEZR

EE(E: BEm:
(1) RSRER - EEAER MRS reports KA

$ mkdir reports

1. FEAR: RIEREFREEAX, BTAELSUHMNES
2. BRI TRMOESEER (& p YETR) (base) zhangmch@bserver 16:48:18 /data40T/zhangmch/single-cell

3. {RER: (£ -m TN E SR (2) BICIRSRE - FREIR project/src. project/bin.
project/docs, & project ANMEER—FERL

$ mkdir -p project/{src,bin,docs}

EZISFEEE (base) zhangmch@bserver 16:48:41 /data40T/zhangmch/single-cell
mkdir [#I5] BRE... (3) ISEIURCIEES - SR secret BRHBFAUR rwx————-
. FESE $ mkdir -m 700 secret
= (base) zhangmch@bserver 16:48:59 /data40T/zhangmch/single-cell
- BHER:
= | \E/_\\ = 3 | | — = = ég;u.uA /'—/\;-c-f
. p (RIERER) (4) HESRARTIE -BRNESEES, FEREHHE
N - EERAERE
- MR aLREIRAFEN—HEIE, BEFEERARE ‘ -
- . . ) $ mkdir -pv data/{raw,processed,output}
« f5: mkdir -p project/src/utils mkdir: created directory ‘data/raw’
R . o mkdir: created directory ‘data/processed’
« -m: (HFHEFIECPRENE) - (ZE9PHNREESERIEH#HITNGR) mkdir: created directory 'data/output’ ,
. ot (base) zhangmch@bserver 16:49:16 /data40T/zhangmch/single-cell
- MR BEERKISENIRCIEBRR, THRZEEA chmod 2% S
— . H total 32632
° U?WU mkdir -m 755 data d?wir—xr—x zhangmch baoym _group 4096
— N -rw-r--r-- zhangmch baoym group 33382400
° -Ve (Emﬁ“@ﬁﬁi) drwxr-xr-x zhangmch baoym_group 4096
drwxr-xr-x zhangmch baoym _group 4096
o 5‘&% %@U@—ﬁ\giglg%iﬁﬂj}%ﬁ %_,%\ drwxr-xr-x 5 zhangmch baoym_group 4096
drwxr-xr-x zhangmch baoym_group 4096
o ——/nil- Rm _ c drwxr-xr-x zhangmch baoym_group 4096
mwu mkdlr V|OgS aI’ChIVGS drwxr-xr-x zhangmch baoym _group 4096

zhangmch baoym group 4096
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B AELLinuxdp

S5WindowsEARIE(EXIEL

s XHEERS RTAIBETHMBEXMHX (BX) fXH
S cd AR TR Xk, ITHE

pwd winll X4 EiBesmTim, B YaERiE

mkdir ARG H, FEXME

cp RARAE, B0/t
XAFRE mv ARG, BUI+REMAX 4/ XX, BT R/ fHF

rm RARGHE, MIBRSCHR/ XX

cat AR T — N XA txt, HIEEAEEFEERNA

head LinuxR S48 BEFXHFLRJLT

tail LinuxRGtHH . EFEXH&ENJLT

less LnuxRGHHE: —II—EEXH, MIE—RXUEHER
X AALTE grep EREXRBHEESEEXHF, £ Word. Excelfy fFHit”

sort XN XA R ARETHF, K{lExcel B9 HEF"

uniq EBRXHFREENTT, RREBE—/TT

cut XN FRIEAFITR VIR, B ERNS

wc -| ST HEITTEL

19



_ BEZHS, REREE, EIVETXHIECHIEERT
IFH?EVEZCP cp -rf /daTa/blosoft/blg/Llnux_and_R/ ~/

cpan S EfRAAcopy, HUIBEAEXHRAREHINHXER.

FE(ER:

1. FNSH, S B S NERXUEHRIBEFMSHBER
2. SHBR: £550%m, TSHEMNEREKETRS

3. HIRSEH: AEIXNA LASSHE T EERANE &S0

BEXRE:
cp [%ELE] iE3H BinXHER
-« FHELR:
- -rX -R: (BEASHEREEMBFXH. FER)
« 7l: cp -r src_dir/ dest_dir/
- -a:  (PAEIERXEH), BT -dR --preserve=all, (REBIFSHHE. PUR. RHEH. AEES)
- 7l: cp -a project/ project_backup/
« -p:  ((REBIEXHRIUR. HEHMFAEEER)
« 3 Hl: cp -p file.txt /backup/
- -v: (ERFEASHEE, WhE/ SHRERNENBRIRER)

« : cp -v a.txt b.txt

TREBREEATOMN, BERAE

HAERH:

(1) SHgaNs - BGSE130001 RAW.tarE4IZl/data40T/zhangmch

P
(base) zhangmchdbserver 1? 43:18 /datad40T/zhangmch/single-cell

(2) E4IHEDR - BGSE130001 RAW.tarES4atemp.tar

$ cp GSE130001_RAW.tar temp.tar

(base) zhangmch@bserver 17:44:33 /datad0T/zhangmch/single-cell

(3) BIRSEHER - BscriptBRKHEMEREEHIZscript_backup

$ cp -r script script_backup

(base) zhangmch@bserver 17:45:28 /datad40T/zhangmch/single-cell

(4) 1IIEEINESR] - LISsRIIHEEFscriptBR, (REBFRFSHEE.
PR, EHEEE

$ cp -a script scrlpt backup

(base) zhangmch@bserver 17:46:54 /datad40T/zhangmch/single-cell

20



MXAFRIEZmyv

mvirSEifAmove, HIEEABHNHXNEFRME, kEmAXH/BR. EARSERIABIREESHR

FE(ER:

1. BEHXHEAR: BRERE T/ BREREI BIRER
2. EMid: GENBREAE—BR TSR, WLHEs
3. WARA: HESEWEED. BEER. BEUFEE

EARRE:
mv [EIR] X BiEXHHE R
© RS
- FEREIR:
* -i (interactive) : ZZENIEN, BERHRTRIHA
« ) mv -i old.txt /backup/
- -f (force) : EHIEEN, FiR®:, EEGFEVNEEES
« 5l mv -f report.pdf /home/user/docs/
+ -n (no-clobber) : FEZHF, WMRBIRSEFENBEDZH
« 75: mv -n data.csv /data/archive/
* -v (verbose) : BRIFMIF(FIE, FIHEBNMEHNNEGRRSER
« ): mv -v *.log /var/log/old logs/

HAERG:

(1) BaH2IBR - KGSE130001_RAW tarizzE]scriptiBxdiziz+

$ mv GSE130001 RAW.tar script

(base) zhangmch@bserver 17:57:17 /datad40T/zhangmch/single-cell

(2) HERHBR (FRT) - BMNEREEESERRXG

$ mv -1 *.tar script/
mv: overwrite ‘script/GSE130001_RAW.tar'? yes

(base) zhangmch@bserver 17:59:07 /datad40T/zhangmch/single-cell

(3) EWBNMH - EFR—BR TEmatrix. mtx.gz&apE N

matrix_backup.mtx.gz

$ mv matrix.mtx.gz matrix_backup.mtx.gz

(base) zhangmch@bserver 18:00:53 /datad0T/zhangmch/single-cell/GSM3729178

(4) ERBHBHNER - BGSM3729178 BREHNEFNIEFHEMD
£ 9GSM3729178 new

$ mv -v [ESEYPEIVEY] /datad0T/zhangmch/single-cell/GSM3729178 new

‘GSM3729178/' -> ‘/datadBT/zhangmch/single-cell/GSM372917B_new'

(5) MBLEBZEBEXMH - thERmatrix_new.mtx.gz {4 EFENIFT

$ mv -n matrix.mtx.gz matrix_new.mtx.gz 21

(base) zhangmch@bserver 18:03:46 /datad0T/zhangmch/single-cell/GSM3729178




Hifidh S 2Zrm

rmas SEFiAAremove, HIJGEARIIR—NRSAMNHEBR. [ERNSIVER, ERiRH

FEER: =% %8R
1. BBRSCH: SKARPREERISG: (1) MIPREANSIMY - EIEMIBRnewfile.txt
2. HiRRES: E53F3%Em, THRFEEEREERS 3 tminewiilecta

(base) zhangmch@bserver 17:04:49 /datad40T/zhangmch/single

3. WI#FiEE: ERT ARG, B=BREREFENUERE
(2) EHEMIFRZ N - EHIMIFRtemp1.txtFitemp2.txt3Z {4

$ rm - templ.txt temp2.txt

HEMx: (base) zhangmch@bserver 17:05:17 /datad40T/zhangmch/single

rm [EIR] X{HEBER. ..
gnRtemp1.txtiltemp2 txtA~FE, NARETREHRER
- EHiER:

3) B ES
o -f: BB (BRSATEIERNME, FRTHERIET) (3) BIRMERER

$ rm -r project/

0 ﬁ%@u: rm -f old.txt (base) zhangmch@bserver 17:06:34 /datad40T/zhangmch/single-cell
- -i: ZERHR (MEREZE—SRAEREA)

o 75]: rm -i data.csv

(4) REFHARRBIEER

$ rm -r -1 project/
L rm: descend into directory ‘project/’'? yes
- -r: AR (MERERREREFXHNFER) rm: remove directory ‘project/src’? yes
- ) rm: remove directory ‘project/docs’? yes
o 5 rm -r prOJect/backup rm: remove directory ‘project/bin’? yes
rm: remove directory ‘project/’? yes ‘
. -v: BFREE (RSN U ESRINEHIERER) zhangmch@bserver 17:22:40 /datad0T/zhangmch/single-cell

« Ml: rm -rv logs/ BEMIIEE AR project FEIMIFTE STASE R R4 22
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B AEMLinuxis SE5WindowsBRREIEXIEL

XHEHSE, RLARBRTHNRAEXMHER (BX) MXH

s
S cd RN KX, FTHE
pwd winll X4 EiBesmTim, B YaERiE
mkdir ARG HE, FTEXk
cp RARAE, B0/t
AR mv ARG EE, BUI+REMG S/ X, B E Ay B XX/ S0
rm FRARG B, BRSO/ >
cat AR I T — XA txt, HIEEAEFEERNA
head LinuxR G550 BFEXHLNILT
tail LinuxREHFHR: EFXMHRENILT
less LnuxRFEHFR: —R—REEXH, MIE—RXMHEEHBER
XA grep EREXRBEESEEXHF, £ Word. Excelfy fFik”
sort N XA R AR FEITHER, KExcel 89 HEF"
uniq EBRXHEFREENTT, RREBE—/TT
cut XN R ARTR VIR, HESFERNS
wc -| ST X HRYTTEL




AT EF Zcat

catin SHFEERNAHREAREINERL, FERTFEENNAHNAT, HEFRSINHHATSHEL

HAERH:

HEAEB%:
cat [BEIR] [3Ti...] (1) BARSHAZ - cat SRR20307773 1 fastqSU4SEREHHY
ftfile txtBONES
= Hi%EIR
INgE =45 i AH

SBRNHERES cat file.txt B file.txt BIEERE (2) ERAXERBEIE—NH - cat filel.txt > file2.txt

g AT cat filel.txt file2 txt 231 file txt #[ file2.txt FEEAH $ cat SRR20307773_1.fastq > SRR203077731_copy.fastq
EHE) B — NS cat file1.txt > file2.txt 1% filel.txt IARSEHE file2.txt

BEfile1 txtlIRBBEAFfile2.txth; WNRfile2. txtBEFE, NEEE

EIIRSE4ARE  catfilel.txt >> file2.txt 5 filel.txt RIRFIENNZ file2.txt (3) EMABEIHRE - Bigfilel.txt}9123, file2.txt}3456, N
cat file2.txt >> file1.txtfINEHE456 [EIZE 123

BT cat -n file.txt Al SEIETRE—1TRTE ; .
TS ERLAERE SIS $ cat file2.txt >> filel.txt
=5 M f — = f e — f C
. , B B 300s/methbank baoym/zhanamch/scWGBS
ST TENE® cat —v file.txt EREFFRIATNFRF (AIHR1TFRF)
e (4) Bw1TSHIARZA — cat —n file.txt
ESERIN:

- PRI MFRANLE, g RIEBHXHLBNE, BEARAE, DrREmesssmne MR
- HhEER: 123

1
- (B[R > BBESATXHRE, HEREE o 2 ; 456 : per
. [EE>>HSEMRE /p300s/methbank baoym/zhangmch/scWGBS




WHREREEZhead

headIEFE(ERRRFRXNEFXHHLZITAR,

HEAEB%:
head [i%&IR] [3Z{4...]
= A%l
IR aX 651
-n <17E> IEERILE <1780 17 head -n 5 logfile.txt
-C <ZFDHE> IEEHE <FDE> F1 head -c 100 data.csv
-q FBVEL, B HZRI5R head -q file1 file2
12 (B
y IS RRISR (3R] head v file] file2
/\\/
&)
FEEEIN:

© SIFIRRAUIE, (UHLARER S BIEISRIER
- NRBEEER, KEA tail H
. BEATEE, TLAHE:

+ head -n 50 largefile.txt | less

AIAELEEI101T, BRAFREEEHSEHEIFRISLERHTR

HAERH:

(1) FAEERI101T - BUAARIO-nAY, headFEEThead —n 10

__name__ == '__main

bin_path = "bismark"

output_path = sys.argv

input_path = sys.argv

contraction_path = "/datad40T/zongwt/genome/hgl9_lambda/"

params = "--bowtie2 --non_directional -p 4 -unmapped --bam --quiet"
(base) zhangmch@bserver 17:41:03 /data40T/zhangmch/single-cell/scmethbank

(2) EEﬁMZS%w - -CERTEE HHEMNASREEF TR

S g
#4_lﬂm§schA Seg{tiL
library(Seurat)
library(mindr)
# b [H B EL4E /home/zhangmch/R4 . 3.0-package/mindr_1.3.2.tar.gz
lib(base) zhangmch@bserver 17:40:26 /data40T/zhangmch/single-cell/script

(3) RBEBENIIEING - EXHHRES v/ qTEHES
RRRARITE

import os
import sys

== Qc_py ot
import os
import sys

==> bis_result.py <==
import os
import sys

26

(base) zhangmch@bserver 17:41:40 /datad40T/zhangmch/single-cell/scmethbank



XHRE

aagZtail

taill I ERFRARERN I XHHREIT, 15

BAXRE:

tail [IEIR] [3CE...]

AERFEEASHNHEMHNRERAE

= AL
1R aX G
-n <{7¥> ERMARRE <178> 17 tail -n 20 logfile.txt

SCRTRISGARE, BsmEINRAE

tail -f /var/log/syslog

ERYHNRE <FT8> F1

tail -c 100 file.bin

RN, SRR

tail -q file1.txt file2.txt

EBrRXHE (BT HREUARR)

tail —v file1.txt file2.txt

ERinS:

- BEEASXHERE: ENEEREFRIMAMHBAETXH (4 syslog, access.log)

3

B AEHRENEIEN, RAEIR SRR E

o BRI MWFARIHRISEEMAIE, tail THREAFESER, BH—IXIENEEN Y

BAR5RG):
(1) BT (BABTEERRE101T - EEEEUHISRFNCR)

$ tail /p300s/methbank_baoym/zhangmch/scWGBS/SRR20307773_1.fastq

SRR20307773.29083194 29083194 length=150
AAEFFJJ333333F#333333333333333F3333333II#IIIFIIIIIIEIIIIIIIIIIFI<FIFITIIIIIIIIIIIIIIAEIIIIIITA--777

aSRR20307773.29083195 29083195 length=150
TTTTTAGTGTATTNTTTTAGATTTGGTAGTAAATTAGTTNTTAGGTTGTTTAGGATAGTTTTGGTTGTGATAATTGAAGAAATTTTGTGTATAGGTAT

SRR20307773.29083195 29083195 length=150

AAFFFJJJJJJJJF#333333333333333IFJ3333333#33333333JAJJIIFIIJII<IFFAIFIIIIIIIIFIATFAFFIIIIIIIIIIIFII<]

aSRR20307773.29083196 29083196 length=150
CTAACAAAACTATNCAAATAATTACCATATATAACCAAANAAAAAAACACTACTCTAATAAAACTAACTATAAATAATTCTCAAACAACTACACATAT

SRR20307773.29083196 29083196 length=150
AAAFFJJJJJJFJIJ#3JJJIIAIIAIIFIFIIIIIIIIFF#III<IIIFFIIFFFIFFFIJIAIIIIAIFFFFIJIFF<-FIJJAFFFFAFJFIF]--AJ

300s/methbank baoym/zhangmch/scWGBS

(2) ENEENMAEN (BTEEFEEFIIAETXH)

Bismark completed in 0d 9h 20m 22s

aiting for data... (interrupt to abort)

(3) CHEEHRHSEFTAS

$ tail -c 200 nohup.out

context: 0.9%

C methylated in CHH context: 15

C methylated in unknown context (CN or CHN):

Bismark completed in 0d 9h 20m 22s




YRS EFZless

lessR—1MEANXAERRS, ATFSRETRXHEHRE, ATaIERRIIRERER, EBFEENN
EATH6:

BEEXBE:
less [i%1R] [3{4...]

BHEIR: (RqBililessEEIET)

JEIR aX o]
-n RAERTS less -n file.txt
-N BRTS less -N file.txt
-S BT, EBRITEEERETN—T less -S file.txt
-X ~ERER, BHEREBETAS less -X file.txt
F MRZHERASEALUE—TRRER, BEERXUY loss -F file.txt
AES
-| BRER/NEHITER less -I file.txt

/pattern BERE: UG E T RLERISN AR /error (B34 RYerror)

?warning (B¥&BEH

warning)

?pattern [ HERIEN . BRI AL

« PERHEXE, ZIFRIEHR
(2) EEK#P\]&#LTFJ?

« LUTSETRNMHRE, HEEMTE
(3) A BT, BT

1 length=15
TATACGTATTTTTGTTTA

CAAAAAAAAACTTAATAAAAAATAATTAACTCATAAAAACAATCTCCCCCATATTATTCTCATAATAATAAATAAATTCTCATAAATTCTAATAATT

- EEVHRT, BHLIEBIHRMT, KITHEASEINE
(4) EENMAAE - SRR

- BEHBSRETRU4FRISRR



XHREEFZgrep

grep3FEX AN HPIRIFEERD (FHHRKIENREN) EEATENTET, SIFEaARNNFERETR

. 61
grep [iEI] PATTERN [3Zf-...] (1) BAER: QHAEES "chrl5” 11T
= FiElR grep 'chr15' all_crick. mcpgi | head -n 20
-i BB K/ NEILED grep -i "error” logfile.txt
ULFC, HETRA =Y 5 B oo Gege  bw o pe B O ke
-v RIFITEES _CE;;:?_T@EE grep -v DEBUG logfile.txt T
ki (2) BEEKNSIEER: FERA/NSHIER FLECchr 557
-n BREETRTE grep -n "TODO" script.sh grep -i 'chr15" all_crick. mcpgi | head -n 20
-r/-R BIRERER T grep -R *main()" src/ PR B Em TR AL
-C Ry PUREATRYIT 2K grep -c "WARNING" syslog
-l RYIHE & IR 43 grep -l "password" *.conf
S ToET T et (2) ¥ REIEN, FRRSELchr1Fchr1 5=RF

e = AR
- IENEZEER: BAEREARIEN, 5 -E FeeEBT RIEN.,

o RN{FIERE: WFEAMHHHEIE, BT head/tail BREEE, =EM fgrep (grep -F) #iT
ElEFFeRItEe.

- XHBEE: -1 FIEXEEN, AeEHRERE.
© BRXF: BREIRFEN --color=always A EEIERER.

grep -E "chr1|chr15" all crick.mcpgi | head -n 20

29



XFE gt Zwe, sortflluniq

k]

B, BB SR

R CHRATE. RiAH. FRH

WA A F IR B> THEF
eI ax 51 eI 2aX 5
-| FIHTEN wc -l file.txt N e sort -n

numbers.txt
-w FTEREEL we -w file.txt

1
-

HRHERR sort -r file.txt

_ 4FRs =k 3
c gt we-cfiletxt -k IIETEIEEE  sort -k 2 file.txt
-m HITFFREL we -m file.txt -u XEST  sort -u file.txt

BERAR R - LRETHTH B AR Zsort —kxf Hust SC-HER

R EERAT,
RIREME—HIAT
1IN =P 51
-C z}Ei-l-%—\ﬁ'-}tlj uniq -c file.txt
WADRES
RETRESY : :
-d A= uniq -d file.txt
-u ’E\IEE_KZ_:EE uniq -u file.txt
BT

30



X{FEEFRITZWe, sortflluniq

02. sort

(1) ZE=FBInFHER: sort file.txt

$ sort -n file2.txt

(1) BEXETE: we -l filetxt (1) ZEAHERSITHIAVREL - uniq -c file2.txt
$ wc -1 SRR20307773_1.fastq |
116332784 SRR20307773_1.fastq

/p300s/methbank_baoym/zhangmch/scWGBS

ile2.txt (END)

\

[file2.txt (END)

(2) BEEERFE: wc —w file.txt (2) RBBH=F AR/ IHEREE: sort —n numbers.txt

$ wc -w SRR20307773_1.fastq
232665568 SRR20307773 1.fastq
/p300s/methbank_baoym/zhangmch/scWGBS

(2) B7RESRYT - uniq —d file2.txt
$ uniqg -d file2.txt

T
/p300s/methbank baoym/zhangmch/scWGBS

(3) EBME—AY1T - uniq —u file2.txt

$ unig -u file2.txt

ke wN e -

(3) BEEE=FETE: wc — file.txt

$ wc -c SRR20307773_1.fastq

11181669244 SRR20307773_1.fastq
/p300s/methbank _baoym/zhangmch/scWGBS

anSHSHER:
458 sort #l uniq ZIRXHPHESTHHE

© FHXHPSIREHEINRE  -> sort file.txt | uniq —

- &it: EEFSE F—1ETHRHE

->

Vs WN -

/p300s/methbank baoym/zhangmch/scWGBS

sort file.txt | uniq

b
s

w
/p300s/methbank_baocym/zhangmch/scWGBS

WIEEEHMATA I LMS IR EHITRIT
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M FEALEZ cut

cutBAFMXFITRRIEENFESFECE, ERFIFSHMHELIER T2 EIRVEES

BEAXRix:
cut [ELR] [3ZfF...]
7 FiEIR
IR ax <l
-f <FRRFIR>  ERFEREEW, Ll -%, 9RSINFR cut -f 1,3 file.tsv
-d < FRR> IEEFRORA (FRARHIRR \t) cut -d'," -f2 file.csv
¢ <FHEE> RFFHUERE, a0 1-5. -4, 3- cut -c1-10 file.txt

BRiE, WMHAEEEFR/FRHE cut -d: --complement -f1

--complement
B[S /etc/passwd

TEE:
« RANDIREFF: BERIEE -d, cut SBHRGRESRF, BEtioREEGREENEE
- FRER: FROFERFFEEBLTKE, WRNLMESHS, FikE
« FEEIME: GNU cut 5 BSD cut 7E2ME - BERARRITAHREESR, SIRIEFIRNIS
* GNU cutfEBAZHCMAPRFHEEN, fBSD cut2FRIEAN, |REMEFFRSE.

HAERH:

name,age,city,score
Alice,30,New York,85
Bob,25,Los Angeles,90

Charlie,28,Chicago, 88
David,35,Houston,92

(1) EENE—FIF05EPY51
cut -d',' -f1,4 data.csv

/methbank baoym/zhangmch/scWGBS

(2) REEBITRIRNZEM
cut -c1-5 data.csv
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Linuxfig5Z E1EF7 |

g | s SaiatiiEEallas SHBAR, HEFERFEPRAR—IEYX (ExEE) , Bl
FXiES R

head -20 data.txt || |tai| -1Q | less -N

¥
HEdata. txt3)Z{4a9812017
fHddata. txtSHEATET20

EEREIGSH - - -
XA, EFEHEF101T
MESIENEER ‘ I '

M= e p—
ENE SN Brdata. txtSEAIE 1117215852057

RRXPRENNAYTS

1 J

|
(ERlessin SRR XHHE 101722017, HRRITS




TR S MR T

A (fd 0). it (fd 1) MiiRESSIR (fd 2) FRINIRAESAIEA. IESmLEREL, HUSdE
E[R B EISHE R EbTR

C = B

SR i 3 T tnEREIR
0 1 2
i
R e N s (AL s (L)
5
2 S e SO ORISR
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BAEERGS

EERBIFS (W >, >>, F) BaSRERA. REELIREERR

HREAHE R R G Hl

feMEk SHES R ERT, LA

7= aX o]
> 15 stdout (fd1) EEEEIXH, BFSAN Is > files.txt
>> 1§ stdout (fd1) BEEEZNHE, EEMNSA echo "log" >> app.log

BEI— MRS stdout (fd1) EEFIE—1HSHY
stdin (fd0)

cat file.txt | grep "error"
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SaMAT

(base) [big@training:~/Linux and R]% head volcano.txt
gene_name log2FoldChange padj

gene 1 2.47068583608243 g.88533799333497882
gene 2 -3.34977522578527 1.8315927188843485
gene 3 ©.0166387200737722 .823365604378358
gene_4 ©.2368346843568435 1.8236938448748171
gene 5 2.085732659732233 0.8581822798828781
gene 6 -7.7252321678422 1. 8618815656247735
gene 7 1.26776736@71744 .8223199534225934
gene_8 -1.83832437217891 3.81793455448088162
gene 9 3.84382196158537 d.832899739741534

BRI ERRIA 2T PMEREEcase vs controllb iR, SRINERTEIERE

{ERlinuxas $AHEFITpadjix—5/vF0.05BEE L= :

cat volcano.txt | tail -n+2 | cut -f3 | awk '$1 < 0.05' | wc -l >output

NE5f%HE: FIEDvolcano.txtfRIIEEAR | NBTITFHRITED | RITENE=5I | Rt 0.058917 | Hiti74,
BIEEL >BERMEFIRA “output” AN

nd R]% cat volcano.txt | tail -n+2 | cut -3 | awk "$1 < P.B5° | wec -1 >output

and_R]% cat output




500, TRB, TRBVS-1, , TRBI1-1, TRBX
503 TRB TRBV7- 9,,TRBI2 )
tTT&L,FDHEuD TTCCAGAAT ﬁAhETLAﬁ LEF“FLL“DPFS&ER STLETQRTEQGDSAMY ,: AGAAAAATCAAGGCTC GATCGG AGAGAGGCCTAAGGGA CACCTTGGAGATCCAGCGCACAGAGCAGGGGGACTCEG

3 o

1,TRBJ2-5, , true, t :
e 5) TRB: TRBVEG; i} TRBJ1- 6; TRBC1 FIFIIIIIRY CASS LCIJO{JIJ‘fCPLHF TGTGCC GTC L f C) TE:[:‘!‘[:TTT; 3 ;Blﬁ
,524,TRB, TRBV7-9, TRB PUE, TRUE, , 5 5y 55 55 s s CASSRGTGASREQYF , TGTGCCAGCAGCCGCGGE CCTCGAGAGAGCAGTACTTC, , ,
, 404, TRA, TRAV13-2 i aa3033333303312,3,,,
477,TRB, TRBV5-1, , TRB BC1, t2sssssss,CASSLTGIGPOHF , TGCGCCAGCAGCTTGACAGGGATCGGRCCCCAGCATTTT, ,,3344,1,,
als 654, TRB, TRBV19, , TRBI2-7, TRBC2 1+ ssssss s, CAVGODGLYEQYF, TG ( C -
AAAGTAGAGACTTGAA-1 AAAGTAGAGACTTGAA-1 contig 56, TRB, TRBV5-6, , TRBI2-3, TRBC ., ,CASSLEASGDTQYE , TGTGC

Elf2EHcellrangerfX{FiETEREMARBEAmMappingSEINNZER, BiT2— 1 cell barcodeh’
mapping&R, FEHZFILLES SR, HPEZHIEE T cellrangerfdiZbarcode 2B RE MR FHIE
FIHER (is _cell = true/false)

FERlinuxas SHEFRIT is_cell :X—5AtrueflifalsefIbarcode/ME:

cat all contig annotations.csv | tail -n+2 | cut -d’,' -f2 | sort | uniq —c

{Ct3f2#E: FJEDall_contig_annotations.csviRRIZERAE | MEEZITHIRITED | S HEIE—5, RFTED
S5 | HEF | Eiﬁﬂgﬁﬂﬂﬁﬁﬂiiﬁﬁ\iﬂ

R]%$ cat all contig annotations.csv | tail -n+ C C f2 | sort | uniq -c
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1 %y
e

RIES

RIEEER—HMBFFRiITHr. ZETCHIE R BN REES
RIBHEIRGSHAMEXRR BES, TSUEMARSRZEAMIRIRE.
Q=)

CiHBFEENRETITEHREL

O O

HiEEH FitINEEES

REMGPLINY, APAI®  XZIFNEFET. £EFSFH
FWIRAN., (ERFESGRHS NMERRIES ST
HEREHNPAREXRBEHR AENETERR TSR
INEEFNH T RESSIRIES B, FESF. BHE £
ERES. XTI mHE RS trE LEMAX
HELKERMARHEXI 2R B8 forecast,

TEAEMLE, MFMERE
AIfEISiE. mB(HFIFRFStack
Overflow E3X153%35

survival #l bayesm i2{t&
WaRlEFEERITTIR, &
ESZRRER

RIESHIE /T MuS:
http://www.r-project.org/

O

aJfRIEX

RERBFHEKLEERO,
REBEXTER

ggplot2 £ "iBXER
2", BESEIFEREE
FXSERYFEHE

plotly, leaflet @353
H3{ Web aJ{l{t, FThEix
A Shiny BA® R

Markdown

MRS

RESERSRLEGET
BiEs3

L7IE S (list) AREEERE
30‘ R, ERHEANEESE
_n*iilf‘hﬂflﬁz,:‘-:ﬁ*ﬁ_n

#IBIE (data.frame) #
tibble 3Z#R&E, H{E#H
794, ICEMEBNNE
bl

ESRFREK

Bioconductor E[JX%iFS
MEYMESEEIER

HXiEEK, EHIZED R &Y
MEARAE (UseR!, R-
Ladies) 9ZE1M3

CRAN _Ligid 2 F1NE, i
EHIEBER® (dplyr) . "I
£ (ggplot2) . HlzEE3
(caret, mir3) &

RIESHEFPNHGE:
https://www.math.pku.edu.cn/teachers/lidf/docs/Rbook/html/_Rbook/index.html

SHIIRHIRIR, NiZzMRATFENERFS.

ZESTE

ShinytiERTRELERZEH
KX WebRif, TRHEES

RStudio IDE {32,
Bit. TIETREH Git %
15, IRKIRAFLEHE

%55 Python, C++,
SQL E¥BEEHEE, FIH
reticulate, Rcpp S8 B
TEEEFNTNEE

40



R BEX(HEMNRERSEIE

REEEHTE CRAN/Bioconductor &3, GitHub FARIRIREN. renv/packrat (kffifRE S =@M,
(RIERHRERYT BESHSHIEN

Bioconductor& GitHubE& N2

MCRANZESHIE N7

AED: =Sk
1. TEEIaEIEA 1. TiEBiocManager ({¥FE—IX) 1. f{EMremotesty

. install.packages("@&") « install.packages("BiocManager") - install.packages("remotes”)

2. JERRHR -> MEEATE (R4 2. BidBiocManager /B4 - remotes:install_github (" P/ BRE&")
=t | N\
« install.packages("&%" repos="https://mirrors.t (1) Z=24E 2. {#fdevtoolst
una.tsinghua.edu.cn/CRAN/") « BiocManager:install("DESeq2") - install.packages("devtools”)
3. H#EE (2) HEZEZIE « devtools:install github("FIF&/GER", ref="
» remove.packages("8#") + BiocManager:install(c("edgeR","limma")) branch_or_tag")
4. BECR=E (3) EFEZLEAIATERIBioconductorty 3. RERRORAFAR
- installed.packages() -> REIFTE SR EE . BiocManager:install() « remotes:install_git("git@github.com:org/priv
atepkg.git")
+ sessioninfo()$otherPkgs - > HEISIEEINEAIE 3. EESETE

+ remotes:install_github("org/repo/subdir/pkg")
5. EmE + GenomicRanges: EEHXELE

« update.packages(ask=FALSE) ->@E#fraidrta + AnnotationDbi: JFEEEUEREL



B 4iEEER studio?

RStudiolRt TERMAIFFAINS, 1SIBGHIE. BHE, TR/ MHNSHTMCHHEEEES, HiSEash
2. ERTESHAENED, XIEEF RIESHANGS. FituRESE

) Rstudio — o ®

R RGui
File Edit Code View Plots Session Build Debug Profile Tools Help

11’* ﬁ EE Eﬁ' ﬁﬁﬂ ﬁ[‘ EEEJ] Q-8 H Go to file/function = Agdins Kl project: (None) =

= ] e = =
Dl é@l Hl | gl Ol Untitled1 = Environment  History  Connections Tutnna!l o |
Source onSave | K S - Run | %% Source v| = = 7 Import Dataset = | 3 101 MiB = | & List = -
) 1 R = | T Globsl Enviranment ~
"R R Console = ][ 2 ]

Envirenment is empty

R wersion 4.5.0 (2025-04-11 ucrt)} -- "How BAbout a Twenty-5ix™
Copyright (C) 2025 The R Foundation for Statistical Computing
Platform: x86 64-wé4-mingw32/x64

REBEMEH, THEEMERE.
EREFEH TRV EBHS L.
m llCEjSEt:} j llce'-lce':) EEE%\§E)]1$£H 1I¢O Files. Plots Packages Help  Viewer Presentation =0
- | g oy QlFoider ¥ File v | O Delete =] Rena & -

REHETR], BFE AR 2L T WE. & e

F'contributors () '?EE%%%H1$§E'E}R y BT = I

F' ccacion () ' 25 R AR E S S| rginiz e

EE X Office 11K
Hrdemo () "FHE— ”E%WUEF? HArnelp () ' FRIETEEENH, = W e e : Rsaipt =

B e

4028 Jun 9, 2025, 5:52 PM
My Music

- 1A
)EH ‘help.start() ' ﬂs‘lTHL.’iJ E‘E;E%%EHJ]K{#— Console  Terminal Background Jobs = "
ﬁ S R - R450 . ~/ My Vid
y Videos
A,— R version 4.5.0 (2025-04-11 ucrt) -- "How About a Twenty-Six"
np $1T§D : copyright (C) 2025 The R Foundation for statistical Computing
platform: x86_64-w64-mingw32/x64

—r | = P— s AN/ REE ML THEITER
° L)\j(a:"ﬁj ITE ] 'ij:j: ANE J %i)\n v EREEUTHOUEEERS S -
MY NANRIE L P~ B license() B Ticence() ®EHEPEERH -

A FU :I:% %E_?—A/\\‘Fj’j— REMAEHA BHEADZ WS TER.
¢ IJlj 4 El’ﬂjz%::én N SRS B contributors () REAE BN FAER
M " citationO) " &R R4 I 4 E RS FRTtRiE L o

A A
. Eﬁ/ﬁ %EZE TR EEF I:I:I B deno() R E—LRBRR, M help() KASELBMLIE, 5

Ve={m| M2 /N :t /|:| g;e]p.s}tﬁa&t()'EﬂHwLi?‘J%EE%éﬁEEJJ?{ﬁ“
. A qQ) BER.

EFF&EO=ICRIREE (R GUI) R Studio®Xf4 (3{4RIN R E SIERES) 42




R studioREMNUAXEO

BEHARE. EHa5%iE. KRSRBLRXM/%

B/e/El/EE XM EEXEO, R Studio 1EHIEY%RE

15, S EH. WREEMIMURTEES, KIEREA T R IBEFASSIFRIEESPE

Presentation
-0

& Rstudio
Eile Edit Code View Plots Session Build Debug Profile Iools Help
Q - O - = Go to file/function == -~ Addins ~
slot.R @27275euratwwthfspl\lﬁdonor.R QJZ}(]SSO[.R @Untit\ed:‘* %Eisubgmupianaiysis.R QJE(REPEHOWE‘SCTCR.R » =0
SourceonSave | & 7 -| | *2| [P source -| =
39 name = "sample", -
40 variables = c("P18L", "P18B"))
41
42  head(subset1[[1]])
43
44 subset2 <- combined.TCR[c(3, 4)]
45 head(subset2[[1]]) o i e B
46 _ RECHBIMARXR, sTLIBEBRRES, HF—RMhiTEST8E
47 clonalquant (combined. TCR,
48 cloneCall="strict",
49 chain = "both",
50 scale = TRUE)
51
52 clonalQuant(combined. TCR, cloneCall = "gene", group.by = "Type", scale = TRUE)
53
54 clonalAbundance (combined. TCR,
55 cloneCall = "gene", A
521 (Top Level) & R Script =
Console  Terminal Background Jobs
‘R -~ R433 . E/RI/ZFERIRHR/20250508 £ERSE/
BY/ =Y. NONE. TKBJZ=Z. TKBLZ; THULLLAGLAGL | TGLLAALLLLLALALLLG | TGAAGL TTTUTTT THTOLLATUGA TLLLLGAL TAU TLALLG
GGGAGCTG
12 TRAV8-3.TRAJB.TR
AC; TGTGCTGTGGGTGGTGACACAGGCTTTCAGAAACTTGTATTT_TRBV12-4 . None. TRBJ1-1. TRBC1; TGTGCCAGCAGAAACTCCCAAGCCA
CTGAAGCTTTCTTT
Type
1 B
e e PRSI Y
- RIES3CEKX, HEHUBIRIRESHANRE, —REREERIT—ATHE
8 B
9 B
12 B
> clonalQuant(combined.TCR,
+ clonecall="strict",
+ chain = "both",
+ scale = TRUE)

> ?ClonalqQuant
TEEENEFAMBERIEERES ClonalQuant’ F X HA S :
V78] LA A “??Clonalouant’

] e memsnomE

R Project: (None) ~

Environment History Files Connections Packages Tutorial ~ Viewer
& 0

v

=0

R: Quantify the unique clones by group or sample ~

FRENSEX
Quantify the unique clones by group or sample

Find in

clonalQuant {scRepertoire} R Documentation

Description

This function quantifies unique clones. The unique clones can be either reported as a raw output or
scaled to the total number of clones recovered using the scale parameter.

Usage

clonal@uant [
frent dmta 2

= D
“Sr Publish ~

e | ¥ LEX, SHAEE, A
EJangSZFF s ARIEERE

{7 PEERE R 3U.

P19L

100

751

L

] .I
0

P18L
Samples

Samples
P17B
P17L
P18B
P18L
P19B
P18L
P20B
P20L

Percent of Unique Clones
o

P20B P20L
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{fHdata.table
1T ENEA IR



HESASSL

XA

« read.table()
+ read.csv() -> csvER

« read.delim() -> OR/HF

RIEIEN K LR

+ data.table:fread()

. data.tableBFEEHfread REEZENEN SR
FF. FTIEEROINEE, NARNERIERIEE R

Im

ExcelS3Z{ESRESE (X)

« readxl:read_excel() ->excelt&=

+ readRDS() ->HsaveRDSIFTFHIEN RIS

SiE

SA

2iE
S

XX

- write.table()

« write.csv() -> csvEHR

HRESA\AEUE

+ data.table:fwrite()

c B&E B XFEEBAN (csv.gz)

Excel3Z{5REERN

+ openxlsx:write.xIsx()

* saveRDS() -> #EFRWISFFICI.rds3 4
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data.table HFRENIRKBILHEIE (BN ”"4HFR)

library(data.table)
# 1EY
mydata = fread("volcano.txt")
. X # (£ data.tableXd “#ERIGHITINFER. HiF. BBRE—F. BXE—F. FEE—7
data.tableffEN | JEFE: # T
https://youngspring1.github.io/categories/data-
table%E6%95%99%E7%A8%8B/

mydata

mydata[log2FoldChange >= 1]

mydata[padj <= 0.01]

b) Ffat - data tablel@i8 TH4 mydata[log2FoldChange >= 1 & padj <= 0.01]
mydata[log2FoldChange >= 1][padj <= 0.01]

Hdata framet8fe, HAIREEETRIA NIRRT subselfTalEselect?l. S7c/r#E Mdata tableR1iSiE, &I FATT:
mydatal, .(gene_name)]

mydata[log2FoldChange >= 1, .(gene_name)]

I..~ j: b‘]

mydata[log2FoldChange >= 1][padj <= 0.01][, .(gene_name)]
"R i i y # He
## SQL: where select | update group by

mydata

setorder(mydata, log2FoldChange)
setorder(mydata, -log2FoldChange)
setorder(mydata, pad))

7data.table, {#MH i Fsubset(T, HEHE j ,

setorder(mydata, -log2FoldChange, padj)
# MBRFE—5

mydatal, padj:=NULL]

# (28RS

mydatal, log2FoldChange:=1]

# FEE—5

mydatal[, group:="control"]
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fEFHggplot2
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ggplot2igiLLEts

ggplot2 2 RiIEEPREANUNARS, EF "&EZEREFE (Grammar of Graphics) " , RiFISEUHEIR
giZIERcE (BB Layer) E, ZEEEEIS

IEIRLHE

BAREERE

data: #UEFRIR, YIESEUEE,
aes(): EFMET, Wx/yH. BB,
geom_*(): EIZEREL, TEMKE,;
labs(): IRENER. BIFRER. MRS
theme(): EUEIRNIE, MNFAHE,

Q)
T R ggplot(data = <#UEIE>, aes(x =
1BiL4Ed pondata s
<XZE>, Yy = <yRE>)) +
<ERFH> +

<FRAEIREIRE >

1. RINEGEEXISR
p <- ggplot(data = df, aes(x = xvar,
y = yvar))

u N W N =
¢ ¢ ¢ ¢ ¢

2, HINEEHRE (geom_*())
p + geom_point() # BaE
p + geom bar(stat = "identity") #
HIRE
[ — ] 2] = 7\
p + geom boxplot() # FfELE B %mzﬁﬂ“ QE.'
. geom_point(): 4HIE=E;
. geom bar(): L&IHEIRE;
. geom line(): LHIIF&E;
. geom _boxplot(): “&HIfEZE;
. geom_histogram(): &#IESE.

AR ESER
3, BIMFESESR m:t*n
p + labs(title = "E4RRA", subtitle = S1IVTE

"BIARRR", x = "XHREAR", y = "V

FR") + theme_minimal()

48



ggplot2iFfliziiz, (FAFBES, WAUEFRE

ggplot2NELHIE:
https://ggplot2-book.org/

ggplot2: Elegant
Graphics for Data
Analysis (3e) O &=

Welcome
Preface to the third edition
Preface to the second edition

Getting Started v

1 Introduction

2 Firststeps

Layers v
3 Individual geoms

4 Collective geoms

5 Statistical summaries

6 Maps

7 Metworks

& Annotations

9 Arranging plots

Scales s

10 Position scales and axes
11 Colour scales and legends

12 Other aesthetics

The Grammar v

13 Build a plot layer by layer
14 Scales and guides

15 Coordinate systems

16 Faceting

17 Themes

Advanced topics v

18 Programming with ggplot2
19 Internals of ggplot2
20 Extending ggplot2

21 A case study

Thomas Lin Pedersen.

Table of contents

ggplot2: Elegant Graphics for Data Analysis (3e) | welcome

) Edit this page
Report an issue

Welcome

This is the on-line version of work-in-progress 3rd edition of
“ggplot2: elegant graphics for data analysis” published by
Springer. You can learn what’s changed from the 2nd edition in
the Preface.

Hadley Wickham

While this book gives some details on the basics of ggplot2, its
primary focus is explaining the Grammar of Graphics that

ggplot2 uses, and describing the full details. It is not a cookbook,

and won't necessarily help you create any specific graphic that

you need. But it will help you understand the details of the
underlying theory, giving you the power to tailor any plot

specifically to your needs.

The book is written by Hadley Wickham, Danielle Navarro, and

[r——_

Preface to the third edition —
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Zraxfl: KILE

iZBlESIiEAT SMggplotfdl, BER S IASGHERFEEEKILE

# B8 KL A
p = ggplot(data=mydata, aes(x=log2FoldChange, y=-log10(padj), colour=Condition)) +
geom_point(alpha=0.8, size=1) +
xlab("log2 fold change") + —
ylab("-log10 padj") +
geom_hline(yintercept=-10g10(0.01) linetype=4) + P .
geom_vline(xintercept=c(-1,1) linetype=4) + o
scale_color_manual(values=c(‘up’=‘darkred’,'down’=‘darkgreen’, 'normal'='gray")) +
theme_bw() +
theme(panel.grid = element_blank())

Condition

e down

w

normal

-log10 padj

e up

# IEER B AKX LE L
pP=p+

geom_text_repel(data=mydata,aes(x=log2FoldChange, 21

y=-log10(pad)),label=label),size=2)

# RFE R ) .
ggsave("./volcano.png”, p, height = 6, width = 10) o ; %

log2 fold change
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ggplot2igiLLEts

ggplot2 j@id aes() BREIEIHE. geom *() HEEIR. labs() FMiERE. theme() ELNES, KRAEIESMNAY
iRZR, LMRiE. TSRAATHRGIEE

e

L e =] = H
EXZFIRE) + EES IS5 E/EN
aes(x, y, color, fill, shape, size, alpha, group) (1) HIFER, 72 SEEEE:
lot(ToothGrowth, - y =

« color/fill: #=HIERE; + labs(title = "BFEHrEA", subtitle = "BIfRER", x = ?egr]wpf:)ll (_c;c:pp»row aes(x = supp. y

, \ "XHH", y = "Y3H", caption = "EHERKIR") '
« shape/size: $=HIRAIFARFIAN; + geom_boxplot() +

- (2) (EqEREE labs(title = "AREIMFIXS FEIE<AY
- alpha: EHIERAE . ",y = "IBKKE")

B (EhASIE >

s group: BFHE (MNERDX) *+ theme_bw() *#REER (BHIRHIEE) + theme_classic()

+ theme_minimal() # 1REEM (FE RFMALIRIHEL)
HESMAEE
+ theme classic() # SHFM (KFEREES)
ggplot(df, aes(x = x, y = y)) +
(3) EEMTES (i)
geom _point() +
+ theme(plot.title = element_text(hjust = 0.5, size

geom_smooth(method = "Im") = 16, face = "bold"), axis.text.x = element_text(an

# SEhIEAL gle = 45, hjust = 1))



HMERNE: geom point()

geom_point() BF&HI"HFEPHIN=E, 81/ F—10UE, (SR x My BRE, JHFEEFXE
SZIAMXR. Ph. BEF

ST

. mapping: REMEIXER;

. color: ¥=HIRANNIERE

. Aill: =FRpERERE,

. size: ¥HIRAIKN;

. alpha: =HI=AYEEE (0-1) ;

. shape: #=HI=AIFR.

ggplot(data = ZIEIE, aes(x = TE1, y = TE2)) + geom_point() » BINEU<ER
¥
aesHHIX, y7BIFRAIREH

EFIRGT

ggplot(data, aes(x = var1, y = var2, color = group, size = value)) +
geom point()

ke -
. color: MREIFETS;
L (BN €
PN aes(color = group)
AT
KL EHe . size: MEhEETS;
S B+ AES aes(size = measurement)
el . shape: K$4E5;

ANy F %

aes(shape = type)
. alpha: EBEBE.

aes(alpha = confidence)
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geom_pointHERAZSEFRET

i ®
L o e
& L] > =1
B RE BeREAnE RAPMREHEST S
ggplot(mtcars, aes(x = wt, y = mpg)) + ggplot(mtcars, aes(x = wt, y = mpg, ggplot(mtcars, aes(x = wt, y = mpg,
geom_point() color = factor(cyl))) + geom _point(size = 3) size = hp)) +geom _point(alpha = 0.7)
XEHAZEE (wt) , YHSHFE (mpg) HRIESEE (cyl) REFREE 57 (hp) EHREOKD, IBINETRER
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EERIZE: theme_*()

theme_*() {IRIFIZMIEER, EAFARNRTER, REERSIEMAHNEEIR, A5 theme() BXGEIR

MiEFR—S 1 ERE

EiESE= RBASE BB FR&
. EiRit. TLiE. T LK R,
theme_minimal() . .
EE. (URBHL%L MRS
. HIE. BBHRATEMALIR FARHAR.
theme_classic() . o
k. TERE EBER
BEENIEL, RS e3P,
theme_bw() o
%, JBWmIFTED ERFTED
. Z{ minimal, {BE& RIHRE.
theme_light() X . N
BIOTEFIR WIS L EFER
theme_gray() (2K PR=Tp=Sd=|Ti25 3 - GIE
) ggplot2 BRIAXIE (2 d:=0
. THE, FAIRHE. BENER.
theme void() o .
- TohReEs HERER

nnnnnnnnnnnnnn

nnnnnnnnnnnnnnn

theme_minimal()

theme_ classic()

eeeeeeeeeeeeee

theme _bw()

nnnnnnnnnnnnnnn

theme_light()

eeeeeeeeeeeeee

nnnnnnnnnnnnnnn

theme _gray()

theme_ void()
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FHRMABEEN: theme()

theme() & ggplot2 i “SEITRHK" , EIFHNEHERSERNEN, EEFREFRSERFHRNEMT DX
AW SEMRIF—

SHE =HRE FRILETH
plot.title FrREFER, KN VB element text(hjust=0.5, size=16, face="bold")
plot.subtitle BltraER, element_text(size=12, hjust=0.5)
axis.titlex /.y AT RS element text(size=14, face="italic")
axis.text.x /.y MAREMZIEEREL element_text(angle=45, hjust=1)
legend.position EHE "top", "bottom", "left", "none"
legend.title B G rR=AET element_text(face = "bold")
legend.text EfrES FAEE element text(size = 10)
panel.grid.major FRIELE element _line(color = "gray90")
panel.grid.minor NT 53 element_blank() (BJ&5)
panel.background B AERER element_rect(fill = "white")
plot.caption EEF= element _text(size = 9, color = "gray50")
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FHRMABEEN: theme()

theme() & ggplot2 i “SEITRHK" , EIFHNEHERSERNEN, EEFREFRSERFHRNEMT DX

AW SEMRIF—

o
ERfRER

FuelEffiency by Weight
Greupadiy Hanoes o Gyt

ggplot(mtcars, aes(x = wt,
y = mpg, color = factor(cyl)))
+
geom_point(size = 3) +
labs(
title =""

subtitle = "",

color =""

caption ="")

Creuped by N ofCyincers

Weight (1000 1bs)

p_theme + theme(
plot.title =

element_text(hjust = 0.5, face

= "bold", size = 18),
plot.subtitle =

element_text(hjust = 0.5, size

= 12, margin = margin(b
10)),

axis.title

element text(size = 14, face =
"italic"))

o
WIRZIEIF

oo by N ofCyincrs

mmmmmm

Weight (1000 Ibs)

p_step2 + theme(

axis.text.x =
element_text(angle = 45, hjust
=1, size = 10),

axis.

text.y

element_text(size = 10),
panel.grid.major =

element line(color = "gray85"),
panel.grid.minor =

element_blank())

AJ N

F3 42| | 1R

iRZEEGIE;
Fuel Efficiency by Weight

Weight (1000 1bs)

p_step3 + theme(
legend.position = "top”,
legend.title

element_text(face = "bold"),
legend.text

element_text(size = 9),
plot.caption

element_text(size = 8, color

"gray50", hjust = 0)

)

Weight (1000 1bs)

p_step4 + theme(

panel.background
element _rect(fill = "white"),

panel.border =
element _rect(color = "gray70",
fill = NA, linewidth = 0.8),

plot.background =

element_rect(fill = "white")

)
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{ERggsave ()R FE/NEFE

ggsave()Rggplot2BiRIHIN—MEER EHNEREFFEL. BISSWXHEREIU (1 PNG, PDF, JPEG,
SVG F) , ALUSSHNERFFEIEENIEE.

ggsave(filename, plot, width, height, units, dpi, ...)

filename: REXHNBEMESIR. TUSEIHIER, HRIESCHFRYT R, ggsave()
a0 .png. .pdf. jpeg %&. BRI EFREFRIEN, HI8
plot: BIREFMEENS, BEBET ggplot() LHMEE, EIRGFFHEEEIAS

ERCELHIIFHNERYSR (3 p) .

width #1 height: fEEBRNBENSE, RUFJLURRT. E
units: FIEERM (in ®RET, cm FREK, mm RREKXK) .
dpi: EH&HISYEER (@HEJ 300 DPI) |, ERTEETEINERE.

.. HESH, WIERNEREaE. 8% -



S = BER RGN : KEREEE

B EHIEEE LV RARANENERE (REREHERESE) | FFRFMENSH. BiERF

Metabolism_of_other_amino_acids

- fEM ggplot() EREBRGTEGE, X x My 1, FE fill A4

Health g .—’_' [EE5EEHE,

Condition

- @J geom boxplot() ZHlfazE, REEE. BESFEE.

¢ Crohns

¢ Health

- fEER geom jitter() iRIMELR, FEIREMAEUE.

4
Crohns —*

- HEXERMEIN. YirH. 77&F, @ theme_minimal(),

theme() ZFERZISCIN,

0.013 0.014 0.015
Relative_Abundance

BEFRALE. WREESILRS
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EHt=AER 612 HXIEE

LHEE. EEWEFESZEHEXEERE, ERENZENEEXR

Gene Co-occurrence/Exclusion

RUNX1 -0.13 005 0.1 001 -028 -023 028 052 034

- fERcor(RET B EURETRIS/REMBEXE, SEIERIERERR.

IDH2 -013 028 -01 -001 -031 -016 0.31 0.38

.+ ERggcorplot) BAAHIEXIENE, WEFE. #X. i

TP53 -017 -038 -055 -033 -009 -045 00"10
0.5 K=
DNMT3A -05 -008 -017 -0.01 064 - ST o
0.5

KIT 0 022 -0z 029

o - 1Bidscale color manual)EXEIERE, HIREFREEER

NPM1 025 016 0.56

NRAS 038 057 1:§J\$°

Muc1e 0.e4

- IRENE, B, ArHinESE, HRERSIEL.

S
N

BEFRELIERNHEXES R, HEFEXRSR




St = AER 613 BRRE

BIRERIERE. EFFZERELE, KRG EERMEEE

Gene Expression Heatmap

R pheatmap() REAFIAE], IFEREK. EEHTMNEE
i

Bid cluster rows #1 cluster cols i2&1T7IHIEREH.

{£F color iREEIBSE, BEES RColorBrewer 8 scico

BFNEBSE.

EEGIRARRE, EEAOIERE.

BEFRENE. IaRSIBRRDHEGRIGRERS
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S = AER R4 EFH%E

EFE(EM Kaplan-Meier 5% 1701, GEISELRAREBRIRNEFHZ

BRREFSER,

- &R survfit() REINEEFRE, KiEE—RER (WiEsl. ia

Survival probability
o [=} o

THiEE) #ITo4E.

d i = Time in dayls s o oo
E Nur::ratrlsk T T I ] I o ,fiﬁﬁ ggsurvplot() SZ %IJ Kaplan Me'er Er&%g ET
%— 20 82 66 43 26 21
FENEFTER,
Number of censoring
¥ TR TRl - BEMES. Xk, EEXE. p BEFARE.

Time in days

IBFREIRREF D, Z5iaTr SRITh




St = AER 615 KIUE

B XUERFERARES TP LENTEREENEEE, EFE45S logFCHl p (E

voleanapot
2 S (P-value),
o - BEHE: BT geom vline() ¥1 geom_hline() iFINEZ MR

* NotSig
° Up

-log[10](PValue)

{& (W logFC. P-value) ,

- (£ geom text repel() HEEZENERIN_ LIRS, BRIREE

log[2](FC)

BEERTVEDT, BHYELRTHE
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= AER: 56

SIRIE

—logio(p)

L

# GWAS (EEEREXHHR) MATFRT SNP SIRZEAMXEKE, RIE SNP

555555

e @ ° WhHo OPeoo Medoeww o0 ¢ (]

4444444

Chromosome

GWAS ZuEnIti{t,

- &R manhattan() REEH SIEME, WMARE SNP &R,
FEMNRS. RENS p BEINEUE.

- {#F suggestiveline #1 genomewideline FINE & EHRER
Lk,

- TRYE P (BEFRCEERY SNP FHTIERE,

AFERAXERD
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TE-SCALE: a comprehensive database for exploring transposable element
expression across human cancers at single-cell resolution

iy D BERGN DataResources  Compuiing Analysis  Data Network  Standards
TE-SCALE fhHome g TissueMap  Q Searchv  [@Bowse v & PanCancer @ Tools  @YDownload  [3) Help @ — 0
¢ N : | == Data curation
Brain Thlym('jd =
glan
Welcome to TE-SCALE!
Transposable Element Single-Cell Analysis for pan-cancer Landscape Exploration srenst [ L) . 330 Datasets
( ung
Adatebase of transposable element (TE) exoression at single-cell resolution, covering 1,317,803 cells across 20 cancer types based on a ! 1 y 3 1 7 y 8 0 3 Ce I IS
arge volume of scRNA-seq datasets. Multi-ayer analyses were performed to characterize TE acfivity in tumor microsnvironments, identify
tumor-specific TEs, and enable in-depth functional exploration. / \ C ancers
Stomach | Liver s . s
12 Tissue origins
What is TE? Pancreas | ) 3 Kidney

Although TEs are typically silenced in somatic tissues, thay represent a largely untapped reservoir of regulatory
elements that can contribute to cancer develooment. TE activity spacific fo cancer cells not only has the potential

o drive criccgere activation, but also presents promising targsts for the development of tumor immunotherapies. Small

mestine | -) > 1,051 TE subfamilies

Transposable elemerts (TEs). also known as "jumping genes", are repetitive DNA sequznces that consfitute

approximatsly 45% of the human gercme. They are classified into two main types: retratransposans, which ? .

propagate via a copy-and-paste mechanism, and DNA transposons, which maove through a cut-anc-paste ’ - Colon | Ovary sc TEf’n der
process W

https://ngdc.cncb.ac.cn/te-scale/ Accepted by Nucleic Acids Research (IF=13.1)

- TE-SCALE: B8R MpaKE L ASERERTER AR TRAHRENGEERE, MitEeg43278 R =%,

- IZEUEEEIRE 7 RE20FEREREY. 12FALRRKIFERN330 M REFAIEL 1305 1M S REHE. REEBE1,0517ME
T A TEHYRAYTEII KR,

- TE-SCALEfRRMH TR BEIVERMZSKFHRRAFBETHNTERIARI: iZE-EER- M.

- TE-SCALESIFZM N liee, 8fh: MESERARETERARLK. FREESMIEREENERTERIADHT.
TE-EREHFRIAHERTLARINEERE,
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1
i
i
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Case Study: lung cancer

EZMMEFEMRIARNREETEERES (HERVS) |, $£55I2HERV-KAY

R,

LARBEE /95, TE-SCALEEIZUMAPISSEESXEIITERHITIRNIRR, Al{iKiE

MREREY. PRI R EAMER THUEEAREREER (BA) .

£ "ERTERKR" &, HITAIIHERV-KE—MNEZREHERVKT 3-intfE

YEME PR TIES LREREE HF, HEEIHERE (LUAD) Bives
hRIXNLAHE (EB-D) .

£ "TE-BREHFRAME" S, IMNEEHEFRAMEST (WGCNA)
FEHERVK13-intII A Tumor-M31&1R, iZ#&REE 7 18.9% R EEERER ;
"THREEEE" PiTH—SIBTESTNFa-NFKBSE@E. pS3@EFIET

REES
FRBEMFIEZTIEX (BE-F) .

IXLEZEERRAA, HERVK13-intAJgE(E N REIZIiRSY), HES531ERIINE
-RIEEEER.

EiAZFINE T TE-SCALEFEIR A I S I TER EIH A M4 S5 EAYSEA
fME, BEITHNERTEIAR. EMRSYIR AN BB iRk

SiisHErr.



Thank you!

http://jiang Iab-g roup ,p' ¥ 84 5 i RERAHRA (BREBERDM)

BEWING INSTITUTE OF GENOMICS CHINESE ACADEMY OF SCIENCES / CHINA NATIONAL CENTER FOR BIOINFORMATION

i Jiang Lab

0 single cell tech

Home News Research Publications Lab Members Team Life About Jiang Contact

HUMAN CELL ATLAS

. B
L ™




