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MEREATRNERSH &
National reference materials for tumour mutation
burden (TMB) detection
(A1) RSN L BT AA 5 F &
[#-51 360042-201901
[HRY DNA B AR, &R
[A#&] 2% &R R DL 1L E x40 g R A 1 %t 30 B x40 i 7 32 B
B DNA, F TR RE AN~ &y Ea it . EHTEEENF
R BEtomks = a il P& AT LS %
(A A% 60 X/%, 25 ng/uL, 15uL/%, RARARN:

1 TMB-1-0% it A& H R & e (TMBD Bt % £ A B control FEA
2 TMB-1-1% it & R & S (TMB)
3 TMB-1-2% it & R & S (TMB)
4 TMB-1-5% it A& R & i (TMBD
5 TMB-1-10% Fit B 2 R & S (TMB)
6 TMB-2-0% it A& R & e (TMBD Bo Xt A A B control # A&
7 TMB-2-1% b & R & S e (TMB)
8 TMB-2-2% Fit g 2L R fu s (TMB)
9 TMB-2-5% it A& R & e (TMBD
10 TMB-2-10% Fit B 2 R A& S (TMB)
11 TMB-4-0% it A& R & e (TMBD Bt % £ A B control #EA
12 TMB-4-1% fit g 2 F R it (TMB)
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13 TMB—4-2% fit g 2 F R & it (TMB)
14 TMB-4-5% Fit g 2L F R fu s (TMB)
15 TMB—4-10% it & R & S e (TMB)
16 TMB-5-0% it & R & S e (TMB) Be X # A B control A A
17 TMB-5-1% Fit g 2L F R fu s (TMB)
18 TMB—5-2% fit g 2 H R s (TMB)
19 TMB-5-5% Fit g 2L R fu s (TMB)
20 TMB-5-10% it & R & S e (TMBD
21 TMB-6-0% Fit g 2L R fu s (TMB) BiE 4 B A control BEA
22 TMB—6-1% Fit g 2L R fu s (TMB)
23 TMB-6-2% it & R & S e (TMB)
24 TMB-6-5% Fit g 2L F R fufr (TMB)
25 TMB—6-10% it & R & S e (TMB)
26 TMB-7-0% Fit g 2L F R fu s (TMB) Bie 4 B A control BEA
27 TMB-7-1% it & R & S (TMB)
28 TMB—7-2% it & R & S (TMB)
29 TMB-7-5% Fit g 2L F R fu s (TMB)
30 TMB-7-10% it & R & fufr (TMB)
31 TMB-8-0% Fit g 2L F R fu s (TMB) Be % # A B control # A
32 TMB-8-1% fit g 2 H R s (TMB)
33 TMB-8-2% Fit g 2L F R fu s (TMB)
34 TMB-8-5% Fit g 2L F R fu s (TMB)
35 TMB-8-10% it & R & S e (TMB)
36 TMB-9-0% Fit g 2L R fu s (TMB) Bt X B A control BEA
37 TMB—9-1% it & R & S (TMB)
38 TMB-9-2% Fit g 2L F R fu s (TMB)
o 2 R
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39 TMB-9-5% it & H R & S e (TMB)

40 TMB-9-10% Fit g 2L F R fu s (TMB)

41 TMB-11-0% it & R & S e (TMB) Be X # A B control A A
42 TMB-11-1% fit g 2 F R & it (TMB)

43 TMB-11-2% Fit g 2L F R fu s (TMB)

44 TMB-11-5% it & R & fudr (TMB)

45 TMB-11-10% Fit g 2L R fu s (TMB)

46 TMB-12-0% it & R & S e (TMBD Be Xt # A B control A A
47 TMB-12-1% Fit g 2L R fu s (TMB)

48 TMB-12-2% Fit g 2L R fu s (TMB)

49 TMB-12-5% it & R & S e (TMB)

50 TMB-12-10% Fit g 2L F R fufr (TMB)

51 TMB-13-0% it & R & S e (TMB) Be Xt # A B control A A
52 TMB-13-1% Fit g 2L F R fu s (TMB)

53 TMB-13-2% it & R & S (TMB)

54 TMB-13-5% it & R & S (TMB)

55 TMB-13-10% Fit g 2L F R fu s (TMB)

56 TMB-14-0% # B4 SNP/Indel fir & Be %t # A B control A A
57 TMB-14-1% % 5t £ SNP/Indel fI &

58 TMB-14-2% % %M SNP/Indel fir &

59 TMB-14-5% % 5t SNP/Indel fI &

60 TMB-14-10% % 5t SNP/Indel fI &

[EHEME) B4 HF MSAF=1%. MSAF=2%. MSAF=3%. MSAF=4%

e MSAF Z=5%H AT i+ B 6y TMB AR BB L T % -
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e 1% #% & 2%4F/ TMB  3%4%7E TMB  4%47/ TMB  5%4% /& TMB
TMB
TMB-1-0 / / / / /
TMB-1-1 1.91 0. 14 0.05 0.03 0.03
TMB-1-2 8.98 1. 65 0.35 0.11 0.03
TMB-1-5 22.05 14. 64 6. 80 3.14 1. 05
TMB-1-10 23. 68 23. 14 19.98 13.55 8.29
TMB-2-0 / / / / /
TMB-2-1 1.14 0. 14 0. 06 0.03 0.03
TMB-2-2 4.30 1. 26 0.23 0.09 0. 06
TMB-2-5 12. 64 7.50 3.88 2.21 1. 27
TMB-2-10 17.53 14. 42 11.03 7.52 5.02
TMB-4-0 / / / / /
TMB-4-1 2.03 0. 14 0.11 0.09 0.09
TMB-4-2 7.52 2.18 0.38 0.18 0.09
TMB-4-5 15. 06 10. 83 6. 41 3.39 1. 62
TMB-4-10 18. 02 16. 86 13. 27 11.17 8.23
TMB-5-0 / / / / /
TMB-5-1 1. 58 0.67 0.58 0.39 0.35
TMB-5-2 3.79 1. 36 0. 45 0. 32 0. 30
TMB-5-5 6. 42 5.59 2.97 1. 50 1. 09
TMB-5-10 6. 71 6. 24 6. 09 5. 80 4. 50
TMB-6-0 / / / / /
TMB-6-1 1.48 0.23 0.08 0.03 0.03
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TMB-6-2 3.79 0.98 0. 20 0.12 0. 06
TMB-6-5 5.71 3.52 2.30 1. 02 0. 44
TMB-6-10 7.26 6. 86 5. 64 3.82 3.15
TMB-7-0 / / / / /

TMB-7-1 0.39 0. 06 0.03 0.03 0.03
TMB-7-2 1.64 0.35 0.09 0.05 0. 05
TMB-7-5 3.12 1. 68 0. 85 0. 30 0. 14
TMB-7-10 3. 50 3.02 2. 24 1. 39 1. 06
TMB-8-0 / / / / /

TMB-8-1 0. 47 0. 05 0.05 0.05 0. 05
TMB-8-2 2.03 0. 47 0. 26 0.23 0. 20
TMB-8-5 3.58 2.59 0. 94 0. 50 0.29
TMB-8-10 4.21 3.77 3.58 2.73 1. 62
TMB-9-0 / / / / /

TMB-9-1 0. 76 0. 14 0.09 0.09 0.09
TMB-9-2 0.95 0. 26 0.12 0.08 0. 06
TMB-9-5 3. 42 1. 30 0. 61 0. 36 0. 24
TMB-9-10 3.77 3.02 1. 68 1. 11 0.76
TMB-11-0 / / / / /

TMB-11-1 1.33 0.39 0.23 0.21 0.20
TMB-11-2 3.70 1. 41 0. 44 0.18 0.12
TMB-11-5 5. 65 4. 67 3. 68 1.79 0. 89
TMB-11-10  5.41 5.06 4.76 4.12 3. 89
TMB-12-0 / / / / /

TMB-12-1 1.77 0. 32 0. 14 0. 24 0.21
TMB-12-2 5.09 2.21 0. 68 0.17 0. 06
TMB-12-5 8.55 6.53 4.20 2. 50 1.23
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TMB-12-10 10. 27 8.38 7.38 6. 08 4,62
TMB-13-0 / / / / /

TMB-13-1 0.80 0.23 0.18 0.09 0.09
TMB-13-2 1. 59 0.67 0.33 0.20 0.14
TMB-13-5 3.08 1.89 0.98 0.59 0.44
TMB-13-10 4. 67 3. 30 2.77 2.09 1.61

(R A EREX]

1. % RE B A 7 & e 2 B R ST 77 vk 09 v e AR T R A
A & R LR AT

2. RAASE GHATAN, R#HE:

1) 4 b R A 2R 3548 E 4B 22 31 panel AW A WES 46 ) 2 [8] B 4
WEVIFRE, RAMNTELT:

a) T %k TCGA #y MC3 %t 4%

(https://gdc. cancer. gov/about—data/publications/mc3-

2017),

B OERTREERY:

Study Study Name

Abbreviation

BLCA o B R s b R R

BRCA LR R I

CESC U 2 R A0 B B B R
CHOL JEE

COAD % e

DLBC A LB RE 8 508 K B 48 AR

o R 24 R SE A B
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&
ESCA BE R
GBM EZi xR
HNSC Sk BUES Bk 2 B
KIRC B % A 4
KIRP B A FL Sk 4 B
LGG o0 A 25 F Je S 9B
LIHC il
LUAD it 1% 78
LUSC it 65 4R 281 B
MESO ] % 7] J% 7
ov P R v R
PAAD JiR IR B 8
READ B iR
SKCM Bk R B e R
STAD B IR
UCEC FERTFENER
Ucs FEENE
UM HEBRECZE

B %A TAAICHEAR: “native wga mix (Whole

Genome Amplification was used early on in TCGA to

mitigate low input DNA quantity for exome sequencing.
Unfortunately, it led to deletion artifacts, which
caused it to be discontinued in favor of using Native
DNA)”. “wga (Whole Genome Amplification was used early

on in TCGA tomitigate low input DNA quantity for exome

sequencing. Unfortunately, it led to deletion

artifacts, which caused it to be discontinued in favor

of using Native DNA)”. “nonpreferredpair (flags

WFD,
L

552

AL

2

)

S,
[}( s,

W B & S AR E B AR
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certain pairs as non—preferred, eg a pair with a
normal tissue (NT) sample when a pair with a normal
blood (NB) sample also exists)”. “gapfiller (One or
more of the tumor/normal BAMs used for variant calling
was a 'gap—filler' sequencing, meaning that it was an
addition to existing sequencing efforts, done to
'"fill in the gaps')”, EWRARZBENEN

https://www. synapse. org/#!Synapse: syn7214402/wiki/
406007; 2 & MSAF<10%H# # 4% .
WA U TAICE 7 “StrandBias (G>T artifacts
have biased support on the positive genomic strand
compared to C>A mutations on the negative genomic
strand. )7, “common_in_exac (common germline/artifact
in ExAC v0.3 with allele count »>=50, unless it's a
known hotspot per Chang et al., Nature Biotechnology
34, 155-163 (2016) )”.“oxog(variant was a likely oxo—G
artifact based on oxoQ)”, LRAREEEXEHEN
https://www. synapse. org/#!Synapse: syn7214402/wiki/
406007; A& FAFA T B LK FH WA ERAFIC,
T = P& 2B AR

FDg
LGl

552

AL

o R 24 R SE A B
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b)

c)

_jl-»lv

#

FE 4 2 89 TCGA X 89 QC AL I X 4 A A XA #E4T QC, R/ M
EERNREFHERZRBERFIHRBNRE, FER

& A Mraw

MC3 B4 A% 10,295, QC ERI & 6,704, AKHA(E &
LM 1o

R g LT %k A 8 & B : Frame Shift Del .

Frame Shift Ins . In Frame Del . In Frame Ins .

Missense Mutation . Nonsense Mutation N

Nonstop Mutation. Silent. Translation Start Site,

"EReUT & EMHWEF: t depth>=25,

t_alt count>=3 .t alt count/t depth>=0.05 .

ExAC_AF<0. 01 2 ExAC_AF==NULL . ExAC_AF EAS<0.01 =
ExAC_AF_EAS==NULL.

M EREIREH F oAl F AT IDT 24 LR & K Panel
YA X ey =& 8 7 X 18] 77 2 2 f# & 50 bp)

154 TMB, B4 Mbp CDS M RE#HE., REAUTRAL

EL

Jt .

Frame Shift Del. Frame Shift Ins. In Frame Del .

In Frame Ins. Missense Mutation. Nonsense Mutation .

Nonstop Mutation. Splice Site. Translation Start Site,

HHEHEALZREEFEEA “mut/Mb”, Panel TMB 5 77

o
2

\)
AR Y
VY%

LLg««
R

AL

o R 24 R SE A B
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HAE IR A B BT BN AT

d) Panel A7 WES Hy— Bt {4 ¥ 45 X Al ] £ A M BT H. & 2, 3R BX WES
TMB (y) #1 panel TMB (x) = [a] 894 1% [21 )T o & y=a+bx 2k
RAH, ZFEREK
Im(http: //www. endmemo. com/program/R/1m. php) SZ 3. :

&® In(y x, data=your data).

& EHEWNTEEAF (ZFRREHO0.1) T, ZLHK
[E7 )7 b 2% 09 FO X 8] i+ S P &1 R B 4K predict SE3:

® predict(your linear model, interval=" predict’ ,
level=1-alpha) .

& £ 7 /N8 panel TMB 2B & i E FUM X 8], =] [ #F
R # % predict sZ3.:

@ predict(your linear model,
newdata=your panel tmb, interval=" predict’ |,
level=1-alpha) .

& R ERAEE LA 2, xR AR B SO E I
it £ 4

e) Panel 2 WES TMB By Pearson #H % P& % 45 1 Spearman 48 % P&

# % 7] & python scipy. stats FJ pearsonr F7 spearmanr 1t

&, MAER AT AW THR, A E R L3, XA

s
=

ARA v
Y

o A 25 A S R TR
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1R D FR 3 BRSO RS 1 WL 4: pearsonr (x,y); spearman (x,y)
) 1% W panel &l 5 /#3048 B WES 46 M By £ 1 B )3 7 A2 1t &
BRI E TMB 938478 (ZEEC WES ), # M Panel B %
S ¥ T EIZ B EE 90CT (90%E 2 X 1)),
2) MM EE&E&E, BHKR 14 FHEASREAMA TR TMB 15
% & (control BEARAN) B9 TMB &, 3% % panel #LItH &y
TMB & # A panel 4ol 5 2 $£ 4548 B WES fo W oy £ 4 B )3 77 42,
FEIH B AR B AT TMB FriZ B By 90%E 2 X 14,
3) M4 panel 4 TMB BU AL P ANt H 9 R E LB, Wit H &
2|6 TMB fE 5 £ % & A0 L 58 & th 7| B9 AR vE TMB (B 34T Hhdk, E K
FFE TMB 18 72 1T & B AR B9 AR TMB 1E 90% & 12 IX 8] 89 H 5] > F
90%.
4) WIBCHMF A AR Z 7895 EE SNP/Indel L B A7
%, RIE panel RMEY bed X, XK panel &M # VCF 547 %
EHATH, RAAL R A0 27 4 Z 5K TMB-14-2%. TMB-14-5%.
TMB—14-10%Fy & & #o U o #4122 - A 1K T 40%. 80%. 90%.
E 1 FrERA 5 L EHE R AN hs37d5;
7 2: VCF JRA N V4.2, £E @4 CHROM (&R E), POS (X
RARIBME), ID (KRR AEREEFH ID), REF (ZFHE),

ALT (EZmA), QUAL (F Rz 5w fiE), FILTER (3 E E),

)
sy
B & 24 SR A B AR
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INFO (HAME B
MSAF: max somatic allele frequency, VAF: variation allele
frequency.,
(&3] 1.6nL B OAFE
()&% ) DNA # AR E T-70°CLL TR
[FEREFEH]
1. A d fLAE-T0°C R UL TR AP An i by, % 3 KL E R BRI,
2. ERIB N AE 5% & T B, FHREHA G T
JASELEHANRER, BEABRELENAE, EAHELE.
4. PCR B 4% B o X 34T, HAH RSO LR, By,
CERE] EXR% SmEN AT RERA S, WEAELHRE
HIFRAEM R, A2 P E R & 2 & A A R I K A 1 R 3R AR R K
[ A% WeE] 010-67095283
*VE :
YrE AL
IrEEMEF R EREHRA
N VLB A B 2 S BT R TR F
R R ] A KR TR A F
YR EERFEA R
LEIRE N EG R RA

v\‘FDO

By
ARA v
wbiy

o A 25 A S R TR
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RIS E AR TR F
R A FE AR (FI) A IR

7 B

1. RSHF R A GRS FRARHHASACER, HEGH, AP
IR E AT E R

2. AR FERSMEREA LTI ROREREF, AP BEAAEEXR
s
SRAFPMEAREN IE R, K&, B%%F, FHIARE. &
EFIR, HXBEARTRESRAL, T REMEMAK.

w'mm\k
{5
o R 24 R SE A B
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