y of the Chinese version [6]

Batch effect

Batch effect 2 8 7E LI B H A EE REL T, BT EARMPFR RN, SBA R (B H8E 2 A7 E R
gitkwz, Xz SR EMTNEYFEER LR, Hit, B -FEORER, ANIZERMEREY S ElE

=1
o

Batch effect mJ i & & BOR IR AEY 22 LRIE S, FRSEIGR Rl EEMERIT S0, DU R BT IR IE. 5 WA Batch
effect fUFE2Ee HH. #RE G, k. AFER K. K75, Batch effect 7] LU & F0 5 EEdE AT iR B4 IF, @IEEA
FRFLAR LM

1. Fhif%. B FhEBSMREIENREE, FeieBN s IR 2 SR, XM 757k E 8 I 20
PRz, I HAT s SBHARZ R FI .

2. FET PCA bR NAZIE : B FE 70 (PCA) SR e LRSI o5 i) £ B4R 7, A P ek [l A B
A2 (8] YASE T K BR L N . XA iRl H G R — A s Bt i 5 o

3. ETHUHMER MR RBNAZIE : 8 ALK AE Dy ] 58 RO BEREA LR, R LR SR A BIL AR, AT BRI
ML XA ITEE T 2 MR EE 2 1S DL .

4. ComBat fLRRNARIE: X2 —MEE M GETHEAL, i H] UL 75 2R Al T O EORE, R N B 2 AR it
ITRIE. BEM T2 MMURME RIS, JF T DB S M EERA, Flnse R RiEEdE . EARAREE. A
AR .

A IEHER N RS RRIE 7 A o — AN E AP IR, B n] DASE s Bl (0 rT SE R VR AT AT SE 1%, AT SE HE I 5 LA o 22 57
PO A FRCY)

Calculation of the adjustment batch effect

Dividing by more feature specific size factors

Sample 1 Sample 2

Gene A 16/(s_j*lLi*gc_ij*M_i*...)| 5/(s_j*Li*gc_ii*M_i*...)

Gene B 13/(s_j*lLi*ge_ii*M_i*...)| 3/(s_j*Li*gc_ii*M_i*...)

Gene C 7/(s_j*l_i"gc_ij*M_i*...) | O/(s_j"l_i"gc_ij*"M_i*...)
Multiplicative Gene D 28/(s_j*l_i*gc_ij*M_i*...) [12/(s_j*I_i*gc_ij*M_i*...)
model behind, Kj;
isthe read count l{l_] = 91] X Sj X ll Xf](gcl) X Ml X ...

for the i th gene

and j th sample. o 91] : the true gene eXpI’eSSion o f;.(gcl.): GC content bias.

level (target of estimation).

© s, : sequencing depth. © M;: read mappability.

© [, : gene length.

BA AR AR RNA-seq RIERTFFH AN, HPS RS (WF:

o Kij RRER I EFA jHIIRIAE;

o 0ij 7~ RNA-seq il i FE 7 —1k 2%

o Sj RAFEAR j BIMFERE (RIS read 20 ;

o i RORFERTMKE (BLbp i15D) ;

o fj(gci) FoREER i fBTE 2 R LLBIN T, gai RoREE | AMERIE ¢ BT
o Mi FK/REMR i WULECEI) reads %L

o ... BAHETIESH.



Hrr, 8ij 72 RNA-seq VL T, B/ H KRG A FREARZ 8 I PR AT HEE . sj A J IINFIRE, B
AN EDE, /2 RNA-seq B — D EER GRS | R R i lKE, BTiRIRERNRILE, Hit
R ARt T EEEMIE R fij(ge)RonstH i K& BRI MBI T, HRERIFE— R E A R B EIE a0 &
BB AL . Mi 2R (| ILECEIR) reads #, M2 REEHETHNEESH L —. HGEFHEREREK, sl SR
| EFEA § P IERIE & Kij.

Read genome mappability

Read genome mappability J& & FE K 2H AT LAl reads R L X sk al 7 B A0 Leg) . F 25 R 20 PR A7 7E — e s FE AR AL Bk e
[ HANP T A, XX AT fE 4 530 reads LUXT R ZANME, IR 5 2L 50E o A FIRE . Rl T ARREHZ )
mappability & JE % = E 1,

B, mappability 7T DLE S 7E S FE R 4 AL — e BOE ) reads, AR A THEL I X BFE R 2 H reads R SR
reads F &= LERAG T, AAh, —EeAILEYE R AL T 2L 4 1Y) mappability 15 2., {5141 UCSC Genome Browser [1]
“mappability track”.

FEHE Al 70 M, mappability 1925 8 w] DU F i SRS &) reads AKX, DR e R0k B vH S A R R 2 [X 4k
I, £ —Se g A FAGI L e AR A RAR G IS5 70 #r e, mappability 45 FH 75 BRI sy I 5 2 A2 S AN Ak PR 2 X
1R

Sequencing artifacts
Sequencing artifacts j& 575l i FEFh P AR R 2B IR 22, 1RSSR Z A& AR AR S 511, 2 PR oR B sz it 72
P AR 2R 51 R I o IR iR 2 T DA e I B0 1 T s AN TSR, AT s J S O o0 A R AR R
i DL R0 P 22 R R 22 A -

1 MprsiR: BT IR ZBCE BT e, 2 5 B0 A SRR R, T 25 PP 31 (X O B AL

2. GCfwZ: HTAFK DNA F5I&A AR LEGIR) GC ik, WiREAF K DNA Bt GC F &M AL, =&
BRI rP RIS EE A8 AT, AT S 0 e e P ) S

3. KEMZ: HT PCRY M. DNA FBefbsesciati i, AR DNA FBUREE AT AR, AT SZ i R AN Rk &

I3 BT .
4. RZXiGHe: AR T, AR R R RGNS BOE (8] 1 Fr SR, SNl 1 R
.

N T AN TR PR ZE AR 2, TR AT DU — RA T, WESCI R BB R 4. R SRS, RS
P 6 RS (AR, 6 B AT R AR IE S . R, AT DAt TR A A R e A T AR A AR
1E, it FastQC. Trim Galore %5

Combat (supervised batch effect modeling)

Combat 2— AT EMERNHNTTE, HEMNMESEHEINNABEAREN. ENTEREREZTEMOIE
B S REFASIES, HPEMERRENSRITERRAREEETONEE. RE, ZREGTEMITEY
ERFABRENEE, HFERBTEMEREARERNATENEL.

Observed batch factors

Column [
data g «
( Combat like approach (Regression only):

r

y = p + Treatment @ + Batch S+ e
ycorrect — y P Batch ﬂ

Fit linear regressipn
Expression assay \ first to estimate 3
Subtract the batch effect term

from the gene expression vector to
get the corrected gene expression

Genes

<+—— Samples —



ComBat 2 —#%E BB RN RIETT ., EfEMEK UM ETERK AT EBRARE . ComBat AIE A B X &R
B MER, HPRETEERBREEANEE. REEAXMERNZERGTHCIN NS, N MR
BEMTE. XEGTHEREHARFREIE U EBRACRER .

SVA (unsupervised batch effect modeling)

SRR RMEFEERITEN, FRALERE L. XETHEERAEN PCA SEMA F OB EFSRARMAITEE"
HET. BREEDT(SVAR—MEZRM PCATER, TRUSTHEZMEAR, BNtEEIRRITRENZME,

Missing batch factors

SVA like approach (1. PCA, 2. Regression):

Step1:
Use PCA / SVA to estimate Batch from the
entire gene expression matrix

Step2: A
y = p + Treatment a + Batch S+ e
SICOI‘I'eCt — y L Batch ﬁ

<+——— Samples —

i SVA B—MELENTTIE, EERARAET ARG HRARRIRAFI LRI . SVA BRI IELE KRBT
BNERE WHCRRE, REETHSTPREXEREREEANEE.

NGS situations

RLZHH NGS LI HBCA MR A . Bk, BRI s, AT Z IR AL IE L6 H mT HE B B &R 22 AR
Feo FESEERT, X EAA MBS EORMITHE T BT RN IE, DA ORSCIG 45 R v PR AN P S

Hrp—fHE B J5 22 trial and error 5%, XIEE WA ZMRIET %, Rl B RORREFRAER L.
flhn, FATATLMER] PCA B t-SNE SEHARII AN K7 22 BRI BEAT AT R4, DU RE & 75 A A O S8, B AR 452 A
%o Bk, BATTLLZRA R IET 7, BlinfEiH ComBat 3t SVA 5L THEGANAZIE, BE £ RUVSeq %%
SRR B H AR I BAR R 75

A FIRIRZIE TR, B T8 7 ZARYE S0 BodE 10 Rs SRR SR VR AT — R AL . Bildn, FRATTAT RERR 2255
JEREAR RN FERIF MG HONEH . AR B RIEBAIRA SR R . @i trial and error 3EHg, FRATH AR E] &
& AR E LB AN S ITRAR IR IE TR, T SORRE B i Z2 AR ZZ B, AT 5 vt SE B0 2 R ) ] SEE AR SRR
.
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