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s Feys o 3 ; o 8 FRFFRUMENI AR
FMB/EE S EE Ly | TOARNAREWAE B E’J%ﬂ&%ﬂ: (ATAC seq)
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o AREMMA—XKPNERE

REESRHFWHEN, EHhATRLS
KEZEXHETENTEBXRFIRRE
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& B F BN F

NELFERANE (Whole Genome Sequencing, WGS) &A1 F i £ 7 4 %t
ANBANFEAMEBREAR AT 2SR AW T, FAEMEBREEAAKT AT EVE B
WGS A 24248 DNA 7K IS AE AL S, i B i 00 & 2 L R, 0t 505 18t
RN NS AR R s A 2 S R B E

> FARIELE > ARG

& SSNPR A A R A 2
SEEDNARRE * 55 EFREHREMFHEEL: WGS
AR AR S B U SRR R 4
M5 CKIXELCNY, I, S
UL s [FI ST LU A R X 28 57
* BREGWE. FEEHKEE X
OB R s AR B 4 8 R A
S b SRR 26, SR BT

DNAF Btk 4lifk

SCPR B A

EFEAT AL

> HARSH

EHERFENF

a. FEARSSAL: SEHETT Yen 3 R4 DNA

N N b FEAURSE: #RkJ¥= 50 ng/ul

FEARELR c. BEAZERE. OD260/280 /T 1.8-2.0, OD260/230 = 2.0
d BEAT RE: BE= 2ug

MmEEs Tllumina Hiseq X Ten: 2x150bp

W R BB I 30x
JisRg . L ZEY 100x, SR AU 100%




< HESMAE

RN A

3 e - AU G R
AT © BEIEAL A SRS

+ SNV/InDel/CNV/SV ¥, 18, it

BRDTAR
« SOERLAUIE CHR IR, UURCIE AL
BRI A P MR R A B AR AT

o I EOT L R Dh e R

* MR BORHE K E B BT
BT RREB T

* SiE XIRHRE ) B

G P BRI, DORE SIS

AR R 15 BT R AT
I A SIS b

BRI A SRR SR

e

e

+ Somatic SNV/InDel/CNV/SV #:ill, 18, 4iit
FropaN o « AEIM B AR A 2 7 Gt

T - M R G

© RENFE R G o b

REFFODHTAL | RE A BERIF R G 76H 96 4 SNP 435, 4047 k5 — AR5 45 S o — Btk

SIERM

Intronic pentanucleotide TTTCA repeat insertion -

in the SAMDI12 gene causes familial cortical e - PNVl TR
myoclonic tremor with epilepsy type 1, Brain, AR BORE R 2B RESEHFHE (TRMD
2018, IF:10.84.




EINEFHENF

AAMR TR R A A B XS A, T NSRRI, AR AL R
HI 1%, 24T FHNF (Whole Exome Sequencing, WES) Z5&4ME T4 EEHA
AT AT A, AT LAy RO R SRAF R DU i 55 DS 2H B A7 2 8 5 DR ) A7 J 7 R HL 4
XA AR S AT 2RER AN T, S EFHlFEmED. @ik, i

fift st B 7 B
> FREE

Covaris® #875 Ji Brb B F 4

PCRY " #pre-Capture3C

————m e

SureselectXT & i 323K

PCRY™H Post-Capture 3 FE

XEFRAER

WA LA

> FHARSH

> FARME

& FEMES: MR AR X A
Ty R T 425 5 B3 (A3 !

& FEM&AYF: LA 20 NER SR TS
W 28 Bk wT DL R 8 i A A LA
sy

& FEMER: P L Gl G
PR SERAT S !

& REMEK: GG EHRME K2
AR AR IR R & WS R, 1%
WA ST 96 M AN KERF T4
rh i o [N B4 SNP A7 5, T 0F —
AR A H A ) T S

EINBFHNF
a AR SEROCTS Ry A4 DNA
FEAER IZ: E?@ig ?D%;/zé%nﬁ/?l.s-z.o, 0D260/230 = 2.0
d AT RE: BE=> 2ug
R4 Agilent SureSelect Human All Exon V6 (ffi3[X 1% 58M)
MFETF4 Ilumina Hiseq 2000: 2x150bp
I K o AR 10G HiR i Q30 > 80% (AT ACIAALAHE)




< HESMAE

o JEUAROREEEE . TR A
 FPRIREIE. Gt EAERCR

« ZHEBLRA N 5ERS T

*+ SNV/InDel/CNV #ill, 7E#8, it

SRDTAR

< SR MR IE, VUL IER REAL )
. . . o R R (5 BT 507

PP T - R B MR T

o (SO A PR S B

< SET R RIEH T

4y K WS 43 7

* RN RO IE BRI E, VCRCIEHAEAL 38D
- R F F A BHATBALAE 1

HARIIHA

o

P - AR KT
SIS A SRR SR
o S IR
« RSO ST 2 BT

Somatic SNV/InDel/CNV/SV k&, 1B, it
ANEN Y BREAR AR 1 22 S ik

* FARGAR LR Gt

« URENFERI G i oy BT

JIIRE 2 AT A A

REFFODTNE | REARUFEARIAERAETE A 96 4> SNP 448, 447 5 — AR 45 5 1o —Fi

> REEPBIBLRIE
& | mmmsm | afsu

Stop-gain mutations in UBAP1 cause pure S VLR FE R IE R A2 R A — [
autosomal-dominant spastic paraplegia, Brain, 2019 . o o

RINT1 Bi-allelic Variations Cause Infantile-
Onset Recurrent Acute Liver Failure and Skeletal ST RE SRR B R B H R E JLRHE B 25
Abnormalities, The American Journal of Human A
Genetics, 2019

Defects in MYOSB are associated with a
spectrum of previously undiagnosed low JRAIAARE 5 H R )E ) LRHERE
v-glutamyltransferase cholestasis, Hepatology, 2017

Biallelic Mutations in CFAP43 and CFAP44 Cause
Male Infertility with Multiple Morphological s B2t o [ A
Abnormalities of the Sperm Flagella, The American ERRRI HERFHIRIAFHE B
Journal of Human Genetics, 2017

GUCAT1A mutation causes maculopathy in a five- ) ) .
generation family with a wide spectrum of severity, HRAH 52 LR B S B ek e 25 e
Genetics in Medicine, 2017




R ESNE BN F

it 98 Rl R 4 M 4% (Somatic Mutation) #8512, AHE T 5 BURE A A A2 5l 8%
(Germline Mutation) 7 s (R, IOREREAR RO AEEEAR . itk RE 2SR A,
B = IR B, ARG A TR A e A R RS A b A R i AR
(DA=¥

AN T4HIF (Whole Exome Sequencing, WES) , 11 KR ZH 24 1F 78 13 %
HA, Z—FRH AR 2R F AN T X 38 DNA #i 3k & £ 57 s il e,
M 485E 5B A RS . DR A R RS HR T Be o AT 2L H AT (Whole
Genome Sequencing, WGS) , 4=4Mg 7417 BN 5 B3, AR A4,
AT DA R FE ORI B 22 (1) S B0 &, SE ARG v S e i A R DL R R AR e, A
RIMAFRAS

REAM A A SRR e TR, SORFEARIIE AR 1, BORTE B i
A5 Y. A8 N AR Covaris 8 A 2RI B BAL R, 245G DAL I ST
FEAR R AT DNA SCEER L, 5 N RE FE M ARAIE SCREFE AL 2R, 18395 2 i FE I e 1) [
JAT BB/ DBt SLIRAE A I #E . S FRUERY) SureSelect Human All Exon V6 5 f, ffi3k
RN, BRI RIS R, 2 BORBEA OR MR R A% 4 40 i S A8 Aar Hh 1) R BURE A
Rt

> BARMSE

& &b AL SureSelect Human All Exon V6 5 o
& —fREGF: 1T SNPscan H AR HFEA A H (K vERf M
& FPEME: AR AFER AN, AR FI R B AT iR B RGN B 22 SRR A




> FARSH

FEARZR

B T6

I Py g o

B £ 5 B 74BN Fr

LA & SHBEEAR (M40, DR, ®5)

a. PR R I Qubit K7l ZRIKEE= 20 ng/pl; M= 1.5 g

b. BEfAlE . TEEiEN, 0D260/280=1.7~1.9; 0D260/230 = 2.0

. FEShTERERE : BRIRRE LIRS, BER EAHREM, LM BRI, HOE RNA 5%
d. FERERAERLZ I ER: -20°C {117, UK4SiEh

FFPE

a FEAFORE: Qubit A4, ZRIKE= 20 ng/uL: SE= 1pg

b BEARAERE . TLEIEW], 0D260/280 =1.7~1.9; 0D260/230 = 2.0

c. FEMMSERESE . BUARHE KA, ZESR SMEAR 474 > 500bp, H & RNA {54t
d. FESRAERIEHER : -20°C (117, VKESish

Jiik4

a. PR R IE: Qubit £, ZERVKEE= 0.5ng/ul; SiE=> 50 ng

b. FESRAIE . LB

. BESLSERERE . Agilent2100 faflll, WA T-2) 160bp, Tk Fr Bis ge

d. PERMRAE LS ESR: -20°C {17, T-UKisf

Illumina 2x150bp

LA & HBEEAR (M4, DL, B3

12G/25G/50G J5i 4 W 77 s F b DX 3000 5 2% B 100%/200%/500%; i J 7 J% 14 3]
20%/40x/100x [ H A > 90%

FFPE

15G/30G/60G J&i 4 Il J5° s H bx X 38000 )5 7R B 100%/200%/500%; Il /5 74 Ji 3% %
15%/30%/60x [fIH&FE L B > 80%

Jiik: 4

12G/25G/50G J& 4 I 3 s H b X 38000 5 7R FE 100%/200%/500%; Il J57 1% JiE 3% %)
20x/40%/100x ffiEs % L] > 80%

< BESHHE

bR 3 HT

o

MEAAE B A2

o DU I S B A T R A

- Lot IS I SR i

« SNV/InDel £l

« SNV/InDel VE8 Je 53 55511

« SNV/InDel 47 53 8 K AR S 2 4y 2
« 96 {37 15 SNPscan®™ 44 iiF

+ CNV/SV il 518 (QERIEREAD
- RSO HE R T fE & 5 b

* Somatic RAFHIL 4T

« Somatic FAIRAE . AT

» Somatic Jzj 3 | Tl

o e i R A AL 3 A

- W LAR SRR AT
o R LA ) SRR




H 89 X 3300 5

H I X 48 /¥ (Target Sequencing) A& F8 &1 BRI B A X 35 5 42 J5 3EAT RINAR
DUFF o W90 AT LET X [ OB ) G (o Pk X 3l 2 K 10 gk 3 25 DR X kg A7 80 e A
BEETAFEMPFNE. Hil, REEVFEERMEH M H XRS5 &)
TR F B M0 FastTarget™ 22 8 H 1 X005 4.

& EHIBAHESH ERUFER

B AT ARG Agilent SureSelect WA 1 SRR RS, € Hl H A DR ATAR K
FERIREE, I RET SR R BUL DNA [RIZRSSRNE 4R, K 3R 2 Jm Yok SR A5 10 H I 1X 35
Jr BUSEAT SCPERSE, 3 R A Tlumina Hiseq il i — QN7 R Gt 4T PE1S0 (15,
X PR AN PP B BEAT AR S B B B R b, TSRO ER R A R A 2 R
ZITIEAR R IE A 100kb-12Mb XI5k 2 A 5 P b Jt 1 e 8 DXsst ey 5 — AP T H

@ FastTarget™ £ & H HIX B ERNUFHEAR

FastTarget™ $ ARE % B (X 38571 2 8 PCR 97 894k 2, SHAIF 5t 3 I 40 1) 2 [H 28 [X
WIATIHRE . — A MR RN PLSERR 16-20 4~ PCR B, H#E3k7 4kb 7247 115
RIZH X d o AR T AR o, Tl BEW R, BRERMEELRE. 54,
A Mlumina Hiseq W74 1] 2x150bp W7 L2 H 1 BESEIXCR T, 5 Bk 75 I Fr 20
HEAT ARG B, R KA, WA TS KT A %R ZH AR IES <
200kb F) 2 Az 3L R A0 57w 4 AR P I H .

> BARMKSE

& EEXERR: LU SR AR AR T AP RIFT T, H A DX P S B R,
A DU AR S ) RS U RCR A (08 00 e 00 DX Il sty 226 T A4 40 e B 1) K ok i
.

& BRME: BRI REDN, O AR BT PRI, ORFEAR T IR RA
& FERER: LU H WX REE i B RUERAE SNP J BUKIBT FUHEnE . H X K
TPy R] LASE B e BN D X, ANOURT ASRAS it SNP (99 R Hcdls, 10 HLIE T LUK
BURSR AR AT R AZ 57 o

& SEE: UL Sanger BERIERERI ik, BT AR BRI H 1 X At
Fe s IR . =i

& EORERE: I DX v I R P CRAIE T S A 1 A R
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> FAREEZ

B HIBARS T E R

FFEHADNARR

DNA T Jr Bk

AR sk

Sizeik#

A3 P e BATR R

BURESCRE B

> BARSH

B%E

SE A e 4

FastTarget™ & 4

a FEARRA.: SERLTS e R R 4 DNA

b. FEAVKREE: K= 20 ng/uL

c. FEARZIRE: 0D260/280 /1 1.8-2.0,

0D260/230 = 2.0
d ST RE: BE>2pg

a. FEARIEAL. SERETETS YLty AL R 41 DNA

b. FEAIKRE: WKJE = 20 ng/uL;

c. FEAAIEE: 0D260/280 4T 1.8-2.0,

0D260/230 = 2.0
d. FEfh R & 30 ng/Panel

| FastTarget™ HFIX IR E & |

FHEHADNANR

DNAJF B

A4} PanelZ EPCR

¥

FA—FAH S Panclif &

v
ARG R AR

FEAC s AT IRAE

bil=39: 5 Y

M Fr 2R B

* [llumina 2x150bp

« Illumina 2x150bp

- T IER AT A, SR R
BB, RE AR 5 T OHLE 4 B0
VR ST 135 ) 200%, B Q30 gl >
80%; 90% LA_L-MRFE A H AR IX 57 1y
FRIREE > 50%,  FLIXEeRE AT VR B 5
B 10x (UBLIELLB] > 90%. LA EXEbR
HEANE 07 F 8040 4 o GC X3k

* X TEE TR REA, P AR X
BT R FE > 500, B Ak Q30 Lk >
75%; I 90% [KIREA H AR X 0
RIE > 300x, IXEEREAR KT 20% )
BP9 KT 90%; LA B AR br ik
AEM T T A 5 GC XK. STR
DIRIH 17




> BRSH

o IR . R A

< JFBIEIE. Gt E R

« bexF 3 H X 3k

+ SNV/InDel/CNV #ill, 8%, it

BRSTAR

« GO A CRIRFEIIE, URLIE A )
e e  IRIRS M B AT B 5B

LD ST HT 2 - (EE R 1) R

o GEE O HE PRI B 5 ST

- TR AR

Gl KRS T

« A ROLYE R R g, DTRCIE# FEACLUE)
« IR R R AF BT T

AR

ot

PR — B SR
RAHIA BT AR A G
o A S IR R

o (I S0P R % A AT

+ Somatic SNV/InDel/CNV/SV #&il, JEFE, %iit
Rk - TR B RE A TS 3 5

. ARG AR R R ST

* IRENHEE G

KR H 2 R B AR R A A & 52K 96 4> SNP 433, 43475 = PRl 445 SR i — Bk

> BEEPXEER

v = o e g
& | ®mxsm | AfESL
A novel homozygous FBX043 mutation associated
with male infertility and teratozoospermia in a EY N b

consanguineous Chinese family, Fertility and
Sterility, 2019

An ERCC4 regulatory variant predicts grade - 3
or - 4 toxicities in patients with advanced non -

. YAy, AR 2 i y o
small cell lung cancer treated by platinum - based fibfids Ja7Ts R ST M T B
therapy, International Journal of Cancer, 2018, IF:
7.36.
Novel idiopathic DCM-related SCNSA variants
localised in DI-S4 predispose electrical disorders R s R AR 5 EH R L BB
by reducing peak sodium current density, Journal of
Medical Genetics, 2017, IF:5.571.
Familial Hypercholesterolemia Phenotype
in Chinese Patients Undergoing Coronary M4 BORBEA ©
Angiography, Arteriosclerosis Thrombosis and EAPEERT
Vascular Biology, 2017, IF: 6.086.
Genomic variations of the mevalonate pathway in | JZ /s Qi@ % 0% HHR¥ZMEELER: R
porokeratosis, Elife, 2015, IF:7.616. A SRR (5D

Whole-exome and targeted sequencing identify
ROBOI and ROBO2 mutations as progression- ARER A MR BUREE BRI EVAYNA
related drivers in myelodysplastic syndromes, A BlHEE
Nature communications, 2015, IF:12.353
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10x Genomics ERZMfaEE 520 0 7

FRLAR M B S AT ORI B e T RATD T SRR AR R AR R,
AN B ) i PR SRR AR SR T A S RN R A0 2 B ) 2 R, AR S A e s AL
ARIFETCER R IXE HEAF

10x Genomics H424H il # 3% 4L & 22 T B /K VRURTEEAT SR AR 0 2 T B
MM ) mRNA AT HE A s S e (10— IUH BRI R TS I 2R i eSS 5
bt 7 240 M ) o R R F) SR B, A R B S ITAIT B A 0 2 [ SR E -
g WA AEDREAR T R BRI A AR RA RENEAE TS 25 #UAR I 15 DL R IUHT H 4L
F~ AREYD. AMSERNUIRES ;s BERSLE T b0 AN B[R] e R AT e AT ) R
(I ZhRESE A iz - 10x Genomics HLAM H 4% S AL v 3t FHl T 28 K 7 Al 28 Y, 9 HL
O IR TR SRR . ERRE. M. AEMRE R . Y.
EE AR TT T .

> FARMKE

& SOEE PN AT B R i R AR AN — S
BEMESCBLERIE 433k, — K AT 1000-10000 AN k47 48 %2

HA Wm0 R B, A A IRk sk 65%

SIS RAR (AR, AR/ NIRRT R

KUAH L LAY A 0.9%/1000 />4 A

7 B 3 FH T A e s 2L

L 2R 2R JR 2B 4

> BREH

HWHREK

a AN B SR SE A LR o (AT TR
A L THEAT AN S A

b RERRAL: AR, A Cat il Mg™ « 10x Genomics 3' J[K %1k L JF « Illumina 2x150bp; %Kik 50k raw reads

o FEARZS: A FAE <40 pm, ZHRIEE > 90% Jeell
dBEARTSRE: 4 H = 1x10° cells/sample;  4Hi ik %
5%10°~1.2x10° cells/ml




> AR

4R BB ] K E

10x GenomicsE 41 fig 4 &5

HIRR WP SO

.
%
e
o
il
-

Hiseq PE150JU 7

Pl & sk

S TR A Hx

ERREER

&SR B 41l AN
FRAELL,

LA P R AE SRS AT

v
4 0 5 R 4B
brin R PR Th BB AT EP LR b g

AR B2

‘I 13



> HRRER

Estimated Mumber of Cells Cells
3,969 o —
Background
1
hean Reads per Cell Median Genes per Cell o
=]
112,468 1,853 3
] 1 =
T oasd
=
Sequencing .
Mesrtear of i 428,387 828 1
. . ] 100 o
P Blecvon i Barcodas
SqUenCng SanILan BDA%
Extimatod Humber of Cedls 2500
030 Basen i Barcoda 0 %
Fractes Rasds in Cols A%
000 Bases in RNA Read W%
Naean Hpady por Call 408
SO0 Baded i LW
Madian Genas per Cal 1,853
W PP B A R e 4 R
nGene UM percentmito

1BNE_2

nGene I

i aiii

FERT CEED fpEE CRED Mgk mgit g R

tSNE



ISNE_2

0 1 2 3 4 5 6 7 8 9 10112
A clusterif i JIAIE R AR, HUL 3L R

SPON2
GZMB
FGFBP2

2 ’
o
"
- 1SNE_1
FricHE R 7E SR v 20k 23 A1 P FRic 3 R RS vh ik w MRS S A
H
H
H 1
H
.
:

AR B2 73 H7 P 53 5 R 11 tSNE A R

LI ITITTTTTIY
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SRR AENF

Ax¥ 564 (Whole Transcriptome) SEFBREEY)FN . 4 2520 i 95 B AE 3L A B 1A 5
KA IRR, R sk H R sk AR RS, 4 mRNA R4S RNA (ncRNA).
H AT AT U i A e S M, BRI T mRNA A1 =51 ncRNA, B IncRNA. circRNA

1 miRNA.

D HARELE

cDNA &R

Jmmmmm——————,

mRNAS B Bk
‘
v

AR _%EcDNA

Jo

ERNAFERN

p——
' 4
i +
} v
| — AR R
| — LA § oo
RAERI_ BN TBAEAI_ AL

P4 1 rRNA. 22 B FOORE S 5 5

> FARSH

F€ 2 /)N RNA SCFE

miRNASCEEREE

> FARME

€ RNA LFREE, RE T 5%
P RNA FhE(E R

& FERERPESCEE, WTLAMRE R
SEA BRSBTS
Jz L RNA;

& FHFERENT, RRERE
FHN4ST #) RNA (58, AFEK
F L) RNA;

& SEISNE TG BRE b
IHTARFZER RNA IRIEFE
A J H A T R

& G HTR - FEA ) 2
KA RNA, BHfiX 2 RNA 2
] L RIE R R

a FEARZSAL: SERLHEN4L DNA i35
YLff) Total RNA

b. FEARIREE: WkPE = 200 ng/uL

o BEAAIE: 0D260/280 4 1.8-
22, 0D260/230 = 2.0

d FEARRE: ME= 4ug

e FEATEHENE: 28S/18S = 1.0,
Agilent 2100 Bioanalyzer #&ill
RIN fi= 7.0

Illumina 2x150bp;

2x150bp

* Total RNA-seq: rRNA 23 pREEHE 1S,

* miRNA-seq: small RNA /&, Illumina

BHRE K

« Total RNA-seq, Q30 > 80%, %X
= 12G/ B A, rRNA B %
F raw data ] 5%;

« miRNA-seq, Q30 > 80%, % ¥
H= 10M reads/ FEA<




<> BHRSH

PUHE R AL TRl R AL 2L

ST R Hoxt ST 4 Xt

EEg
e
o

e
=
=

X

B RRmi RNATY
mRNATE R FincRNATH FURRmIRNA_J| BmiRNAGH

ERBIESNT IncRNAR A BB
2R RIAEF FEN T £ FRIKIncRNASMT
v

2 BIncRNA Z#miRNA
ELLE T AT

mRNA
v

ZIncRNA Z2miRNA
BEFHBRS N R B AT

—— - - - ——

IncRNA-miRNA circRNA-miRNA mRNA-miRNA
FIXRAR FEXIRAR HEXIRR

HRIERANNT

IncRNA-mRNA IncRNA-miRNA circRNA-miRNA mRNA-miRNA

IncRNA-mRNA IncRNA-miRNA-mRNA
transiHIER 4% PR (ceRNAZHT)

circRNA-miRNA-mRNA miRNA-mRNA
RIS (ceRNASIHT) b E e

IncRNA fcis/trans{E Fl 447 IncRNA/circRNA I ceRNAZM T
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mRNA | 7

mRNA B H G40 RNA B 3% A4, Hlt T HEAHEREAR, Z25A
RAER. KA BRRERRE - RINAEY LR, —BEEIIFHMEN. mRNA &
HEMN P (mRNA-seq) 2 H ] il B0 FHOAR, 0K € 40 AE 23— DhREIR A T g
e ORI A8 mRNA HEATINFY, 4 PR AT 25 R A 1A AL Y [ I, 3 m] DA L
Fe 55 SAE T 7 M e SRASH cSNP. T AR BIY) S5 7 81 K S5 K A2 57t 3 Ahoxd TAG A
P SA RN S DU e SR A B oA AR L 3

P> HARR > BARMSE
o ATMBREM: THmHkYL

PR, PUBEAT B A T b A

------------ ~< DNA &R

& MR HnES, HEN

AN BB

] & RBBMEE: Bk NIRRT
MR SR

AT 1O T
& SRR 0 LRI R K e
RE A B [ 2 T A5 435 1 i 1 B
il P
o BREK: BRLES, Eh
y s AR T Y 5E . RNA i
2 BB o WA, R A A L

FREPCRY 3 B

EFEA B FR



> BRSH

HAZEK

pracSidl
M Fr SR

a FEARAY: SERIEIA 4] DNA 75 441 Total RNA

b. FEAIKEE: W= 50 ng/ul

c. FEARZIE: 0D260/280 /T 1.8-2.2, 0D260/230 = 2.0

dFEASE: BE= 2ng

e FEASEHEE . 28S/18S = 1.0, Agilent 2100 Bioanalyzer #&:il] RIN = 6.5

PolyA & 4] mRNA L

Illumina 2x150bp; & A 6G raw data

<> BIRSH

EMER
DA

-SSR b 3

- KR L

. BHFHII T

. BRI E B

L FEDR R RRIL T

. 2R GO M KEGG & H#40#r

BRI A= 10G HdE D

. ATASBYI AT (L= 10G KR D

L RRA ISR (= 10G HlE D

10. SNV/InDel 4341 (AJif, #I= 10G Hdfs i)

11. IncRNA FRUESMHT, FTLEFXT A1 IncRNA HEAT 23k . ZR00% (afik, &
= 10G Hidii )

12, {55 EH M (k)

13. ZEFIERRRE L RN (AfiE)

14, JERAE ST (GSEA) (R, AR¥E bR B ikita®h, b5 Aypas m SURNE thfr
PR, RATRE R I 4 2 7 RIAAN 3 (H A B A R SURBE D

15, IR IR L4 00T (WGCNA) - (fi%, dEERFEAS = 8 I af L&, (HAR
PRI E, — R = 1S, MURELF, EHELT RS

16. JEPHFRIEHBA /T (STEM)  (AIHE, FFXE 2] A0, I s 2 B A B A A

17. AR B24E GRIEZ P R E oA 25D

Nl R o N N N N
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miRNA N F

microRNA (miRNA) & —FpK/NZ 21-23 ANGFE (1) FLBE /N RNA, miRNA @i fie
FEF] mRNA GFERCG 5] ST E A1 (RISC) 4% mRNA B #H] mRNA (98I1E, M
MAERE G /K PR E A #IE. 5T llumina HiSeq & i@ & 1155 A £ miRNA-seq,
A PA— R 3RAGH0E /3 % miRNA J7 51, Rt ol AR, AEREH B A
[FIBIRIRA T CATRER AT miRNA K HFRIEZR, N miRNA X0 B B4 A
KAt T A TR,

> FAREEZ > B

& EBER: KIFAEE] 10M reads;
& SHFERE: TR RNA BANE

ERNA R 2410

N ~< miRNASCFEME
7

} & RBHEER: NJLANEIE A IR
it

‘ * REBEMMER: MLY% E

miRNA, X FEAKPLHT miRNA;

v o TESHER: R T T R
WLk, BHEEMAEEL, BRESSR.

\— TN XERE

LA S b

BEHA BN

2 *
> BARSH
miRNA U F
a FEARZEM: SE8CIEN 4] DNA 75441 Total RNA
. b. FEAKE: WKE= 200 ng/uL
HEAREK o FEARZEIE: OD260/280 47 T 1.8-2.2, OD260/230 = 2.0

d FEARRRE: ME=> 2pug
e PEARSEHLE. 28S/18S = 1.5, Agilent 2100 Bioanalyzer #¥il] RIN = 7.0

IEF%?! small RNA

M SR A% Illumina 2x150bp; & HL 10M raw reads
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> BRSH

1. JEE I PP 25000 T4k B

2. HH i e

3. BbX Rfam #di e, Goik ANFEIZEAL/N RNA 4

4. LS HIENM, Gt HE R

5. 5 miRBase H CUAIH) miRNA LEXT,  Ff5 & CR1H miRNA £k K
6

7.

8.

9.

i . TRIGH miRNA, 2 —gegb i, ERitRIAKT
£ M5 ? miRNA 2 3 HKiE S
DHAE 5% miRNA $3EP 00

#: 5 miRNA $EEE R ) GO M KEGG & 4E53Hr
10. miRNA i SNP 43#7
11, JE2EH/N RNA (3T tRNA. piRNA. snRNA) (%5 J ik g Mz R0 fr (ATik)
12, AMEAGAE BAZHE - R Z 7 75 3R e Hil 20 g 25D

=
£
%
X
4
bl
ﬁ

RS FF

T PP H30 B P A

\
v

I ARRNALL
' :

EAIMrRNA. tRNA.

E4TmiRNA

[ miRNAF IR T

miRNABREE 758 7 B miRNARIA %5 2 R4

I
v v v
miRNAFLE B T BRI T RE R AR GOSKEGG/M i

small RNA-seq bR H7

|\

N\

siRNA. piRNA%
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IncRNA NIl =

K55 JE4 S RNA (Long Noncoding RNA, IncRNA) 235K FE#E 200-100000nt 2.
[ RNA 73 7. EAMIAS 5 EARMNRmG, HL7E4iMm s EZPEEERN.
AIIWFEY IncRNA 2 5 X ek yiBR, SRS, RMWEBELEW, HRBES
ZR AR, RO RS RNA BFFEATIR A — 05 . IncRNA I 3 5t 5K
F el 7 BOR G & EE B, — SIS A P BT A ) IncRNA FI mRNA {5
B, X IncRNA 19385 RIEF DY ESATIRN T T71%

> FHARKL > BARMKHE

€ LncRNA-seq 1] F| ] —1 RNA ¥ i,
[ 3%43 IncRNA A1 mRNA (3] 5 58
—————————————— cDNA A

A R—8#cDNA
— ® 55 ER IneRNA (A, AT BLA

19 InckNA,

& FEEKR, "HHT mRNA fil IncRNA

}
‘
' R IK
}
Iﬁ)ﬁmuié
> BARSH
IncRNA jl|F (& mRNA)

a. FEARAL. SEBCIEIN 4] DNA J5%411) Total RNA
b FEAIRIE: WEE= 100 ng/ul

AR c. FEARGLE OD260/280 A+ 1.8-2.2, 0D260/230 = 2.0
dREAREE BE= 2
e. ﬁ*—iﬁ%&; 28S/18S = 1.0, Agilent 2100 Bioanalyzer #&il] RIN {5 = 7.0
SRR PolyAc+ B4 571 30 | TRNA F 5 + HEH 571 30
MFE RS Tllumina 2x150bp; % HLH 10G raw data




> BIRSH

1. S5 AP S0 Ak B
2. Hd i g

3. ZHFHI LR 0
4. %58 VAT IncRNA

5. IncRNA ik ¢

. 6. IncRNA 7 5 &1k
£ 15 ? 7. %5 IncRNA #L3 [ Fl
THAR 8. %5 IncRNA $IEFH Y GO Al KEGG 54240

9. 3 IncRNA Tl

10. miRNA &5407 SRR (k)

11. mRNA FrES T (Al

12. IncRNA 1 mRNA Be&20 41 (Al i)

13, ARG BASHE - GIRIE & 75 3R i 40 P 28D

=
#
%
3K
gl
b
o

e gs 2l

W FrcyE R & VPG

SHEFH A —1

[ mRNASMT }

[ LncRNAZMT

—/

/ B
il

% %€ B4 LncRNA mRNAE & K& Z 750

2 B LncRNA S 3 K 75

FMF LncRNA

II

# B LncRNAEEFEGO WA BT

FIKEGGHHT

LncRNAVER PR AT
LncRNA 5mRNAZEH

BT

LncRNAEER N E
RREST

SNP/Indel53 47

Cis/TransfE 2

IncRNA-seq Frift 5 Ht

23



circRNA M| JF

IR RNA (cireRNA) 2 —ZREER I HEgm D RNA 4rF, 942 H AT RNA S0k 508
IR T o 2P RNA AN JF], cireRNA 70 S B HIREE M, A% RNA SRR,
KIEFRE, NHWEMR. EJLVFERT TRV, cireRNA EAEYMPERKEE . WIMRE
R SE 7y T 2 AA EEAREIEMH . BT cireRNA FIPAGORERE, 83T 255 total
RNA (1] rRNA FIZ % RNA 731, 0 DURF U5 4 cireRNA 2307 5 47007, BH
B 0 A1 2R FEAS FP RS2 1) circRNA 3%, cireRNA BT24 30, 41 18) 2 7 A ThRESE

> AR > KIS

o B
FastQC

M RNA ST BRI
rRNAZ RN RS0 22

Evbilsga2)

ez

[
;

o
|
s
A'

billag 6 g

Trim_Galore

W BT
HISAT2/RNA-SeQe

SEHRA LR

WP B P
’
p—— . cireRN AT 2 B cireRNAZEA R

L J
o
ZHcircRNAK 2
! v

v

* CircRNA-
miRNAZE &AL = ERRIEIT mRNASSER/HT
Al il

ZFcircRNA
SRS miRNATIR

Z FcircRNA
KRR E B RN

ClusterProfiler

CircRNAffJceRNAHEENLHIET AT GO/KEGGE &£

= FEARMKE

@ N3RS circRNA FI mRNA F10 5 5508

@ U55E T cireRNA [ [EES, W DLTIIIGHT Y cireRNA
& FEEK, AT mRNA f circRNA JEE£IE 7

KEGGHEASHi

GOE&EAMT
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> BAREH

HEAEK

praSidl

T

M FF R

A

FEH circRNA W F (E%ES)

b FEAVKRIE: JKEE= 100 ng/pl

d HEARSE: ME=> 2pug

a FEARAY: SEH LN 4] DNA 5 44 Total RNA
c. FEA4LE: 0D260/280 /11 1.8-2.2, OD260/230 = 2.0

e FEASEHE: 28S/18S = 1.0, Agilent 2100 Bioanalyzer K3l RIN 5= 7.0

tRNA % BR3P

Illumina 2x150bp; & AL 12G raw data

CD circRNA fARE R #EE

HIEE |
CSCD

circRNADisease
circBase
CircInteractome
CIRCpedia v2
exoRBase
SomamiR 2.0

Circ2Disease
CircNet

Circ2Traits

FERE
AR5 circRNA, miRNA 45467 25 52 RBP 25

SEEG ISR circRNA 590 S BB 1

I circRNA BHR, FgARARR, Jetfie i
K22 cireRNA 1{5 E.

circRNA {5 &, miRNA 5 circ, RBP 5 circ,
Bt I ) 5| 45

%/ RNA seq ##i #1745 ¢ cireRNA 7R, AN
UMM LHGURBTRE A cire FILHHRE

NI exosome #1220 il RNA 4%

JEAE T miIRNA K ¥EAT 5 A2 0 S AL B

miRNA 5 circ %455

SLHOBUE R cireRNA 5 %05 S M0 122
e SR BV cire BOiE

PN -5 AR A SRR cire Hode

I
http://gb.whu.edu.cn/CSCD/

http://cgga.org.cn:9091/circRNADisease

http://www.circbase.org/cgi-bin/
listsearch.cgi

https://circinteractome.nia.nih.gov/

http://www.picb.ac.cn/rnomics/
circpedia/

http://www.exorbase.org/

http://compbio.uthsc.edu/SomamiR/

http://bioinformatics.zju.edu.cn/
Circ2Disease/circRNAgroup.html

http://circnet.mbe.nctu.edu.tw/

http://gyanxet-beta.com/circdb/
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2 mRNA N5

fil i mRNA 374 5 5 4100 5 H] SMART-seq2 £ A #E47 mRNA {46, i
A EEE Y, JCHIE R T EEAT W mRNA U (R A . SR E 4
MIAERE— T RIRES B AT BEEE 3 ok 19 430 mRNA AT, 754 T PRod 43 B R R R ik
AR IR, AT DR 5 5145 SRS B L 0 A7 e SRS R P AR B0 ) R B R A LR

> AR

& FBPEEFHEMT: LTI IHRE, BB R AT i 4 T 103 34 0T
& WRER: HTES, BEIEENE SRR B,

& RAUBER: 5tk 6 MR TERTIRE, FERIN 4w fow & IEw FRA 105 3 A
© SPPREF: T DU IS PR 55 AR ACL S DR B R AR B il ) B 2

& BHERIE: total RNA ST > 400pg, 3&H T2 HREAR RN

& EEMRPTWEAR: REUTE. LWREOT BT LEESKERA, AR
JER G 3 SR A R AR 2

> HARSH

a FEAREAY. Se MR 41 DNA ¥5 44/t Total RNA

b. FEAVKEE: Qubit £, VRE > 50 pg/ul, & >400 pg

PEARZESK c. FEAR4IE: 0D260/280 41T 1.8-2.2, OD260/230 >2.0

d. BEATE %% . 28S/18S> 1.0, Agilent 2100 Bioanalyzer 45l RIN i > 7.0

R SMART-seq #/"# poly(A)+ W
MFERRE Illumina 2x150bp; 6G raw data
E>

1) AR SR i
2) Bl e
3) BEPETILA 5B
o= 4) mRNA ik &
AMAE 5) mRNA % BRI
6) %5 RAIH GO Al KEGG HHAH
BEAH
7) WA
8) it 2 H
9) AR S
AR PT
TG A7 P TR RL S Rk, RISt S B AR 2.




O BARES%

SERNARERM

v
SMART-seqi& RHENE
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ezl
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plle e
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SEERALLRS AEERLEE
I
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HEEARA —

v
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M3z, bRt AR miRNA I FF

miRNA & — KN 21-23 ML B R /N RNA, miRNA il i fEE S mRNA
BRI 5 SUTERE A4k (RISC) &M mRNA BifH mRNA (FIEIE, MITAERE )5
KPR E B RIE. 4104 miRNA 85 DU A2 S E0E SN A 18 XA7EE T
BEARAEMA - R MR A SR . AM R (Exosome) 2 BLA% 4H g [H) 41
SRR AL BRI, HARTE 30 2 100 nm 2 7], FHA TS miRNA BRIEKF 5k IEHA
WA B AR, I HLBE AR B2 A A R T AR AL, DRI 48 i A1 25 B AR AR miRNA H
AAVERHARTER 5T AR EXD I T

255K P G IR H2 AR B BR AN [ TR R AN IA AR, Sof A YR B A R v 1 A1 s A
277147 RNA i miRNA-seq SR LS EE T llumina HiSeq #EAT sd & 07,
Al LA — RS20 H 5 % miRNA 751, gttt e hARIALN . AEEENE. A
[FEBEIRAS T D AIFIAR SN miRNA R HFRIAZE SR, 0T miRNA X4 i A2 04 H
R i gt TR ) TR

> BRI

HRNAFRERR

Small RNA-seq B
Hiseq PE1503U/F

eyl g2

T3 R AL

B P Xt

\

_¢
[ |
'
[t
'
| men
!
EETETE
'
BTN

ELAImiRNA

/ ‘
miRNA KR ‘
[ ;
EEIKrRNA. tRNA.

miRNABGRE G350 miRNAFKE I 53 BT
|

siRNA. piRNA%

v v v
miRNAFEH: 5 A AR T AR R ERF GOEKEGGHHT




> BARMSE

& GEERE: —UOFER 500 734 UL LS

& HRE: TTLUEIN RNA BANRFE )2 57

& EERER: ML BIEC AN DU A

& PIKBOAER: BEAE%E O miRNA, VAR ILHT miRNA

> BARSH

M7 ShiE AR miRNA U F

a FERRAL: oA DNA 3 RNA 155, MR IS8 MK AN AR S A SRR 1Y) Total RNA
. ‘ b FER TSR E: MR Qubit miRNA A, ZERIKE = 1 ng/ul, S = 20 ng; AMBA

*izk%;k FEA Agilent 2100 Bioanalyzer £, ZERKE = 0.5 ng/ul, HHE= 10ng

c. FEfh RNA B4 Agilent 2100 Bioanalyzer £ill, 3R < 200nt F B¢ 5 s RNA fEL ] >

60%, [ 500nt~4000nt . 5] J5 B & 1] 0 Bt

iﬁgsﬂ small RNA 3%

MEF EE]H% Tllumina 2x150bp; # Il 10M raw reads

> BIBSH

ERS
L J5 G i At oAk 3
2. HoE i g e
3. 18~36nt small RNA il /745 5 (1 K 50 A
4. RJA]ZEA small RNA (mlRNA/rRNA/tRNA/snRNA/snoRNA) AR
5. small RNA 3£ K 4 52 f7
6. miRNA 5 miRBase oV miRNA (7 Ee Xt

My 7. W miRNA, 2 — 45 H 1]

e 8. EL1 miRNA AL miRNA ff)435 1 i

AR o S miRNA FEAHT
10. 2220 miRNA FLHr miRNA [ #0135 X Fi)
-7
1. # R FA5 1 T miRNA FIH miRNA #15EH GO 1R
2. # IS T40 miRNA FIH miRNA #U5E K KEGG il #645 Hr
3. B0 miRNA [#) SNP 4347
4. miRNA F1 mRNA 5 ¥ e #r

*Hﬂhﬁﬁ
AEEER MRS TR, U R E B R B A
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RNA fHX}7%iAE qPCR 2

EEHE | HERE | WESNAE

« Wik Ak Total RNA Mt > 1 pgs WKJE
= 50 ng/uL
HH mRNA SE i - 4. 0D260/280 /T 1.8-2.2 2 [f]
< EHMEJE: RNA TGS REME, IR Rk o HREEIN 5 P B
JzHL ik 28S/18S 4k I AT WL gL
}g ;RE Ei% H5hzk
o FRE: Total RNA & > 1 ng; | ABI 7300/7900 + Ct<30 ¥ 2
) e lhe W SR RCR | - mMA— SR 5 B
i # IncRNA 52 it . 4fifF. 0D260/280 4+ T 1.8-2.2 2] 1%, SyBr Green s WEEFATHE Ct i J§ 4 B4 (SDS
o SEEERE: RNA LWISFEAR, BRR Bk AR S Tk b ) s ‘
JBELk 28S/18S i vl I, o HRIR KA 0 2k
g0 BT B TR R
. #sRE: Total RNA 4 > 500 ng: K RN
JE= 100 ng/uL
L miRNA 5 it - 4lifF: 0D260/280 /T 1.8-2.2 2 [f]
o SERERE: RNA CWISFEAR, BRI R EE
Ji HLTk 28S/18S &ty i T W

> AL

REZS B RNASIR FEA B RNAFIR

RNAF &/ RNAJF &40

ARNAYEF RNApolyA BB E AT 33

FI e EPCRE I WHeE BPCRAEI

AR RIEETE AN RIEETHE

mRNA. IncRNA J% circRNA & & A miRNA E &
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D> AR PRI S

& | #nsm | A
LncRNA TUBA4B functions as a competitive

endogenous RNA to inhibit gastric cancer - e 2 -
progression by elevating PTEN via sponging miR- i R Y 85 PO L

214 and miR-216a/b
Calcium-activated nucleotidase 1 silencing inhibits

proliferation, migration, and invasion in human B 375 BA 40 g i 2 ZE [ K2
clear cell renal cell carcinoma

The enhancer RNA Inc-SLC4A1-1 epigenetically

regulates unexplained recurrent pregnancy loss Ny R
(URPL) by activating CXCL8 and NF-kB pathway SRR FERRIRS

Downregulation of hypermethylated in cancer-1 by
miR-4532 promotes adriamycin resistance in breast FLIRE VLI R
cancer cells

Signature microRNAs of nuclear Sm complex [ . I
associated with breast cancer tumorigenesis FLME BTG R

Analysis of change in microrna expression profiles
of lung cancer A549 cells treated with Radix filides I AR [ 22 5t 1 24 DR AT 9 o0
tetrastigma hemsleyani flavonoids

Angulin proteins ILDR1 and ILDR2 regulate
alternative pre-mRNA splicing through binding to A Y) iK%
splicing factors TRA2A, TRA2B, or SRSF1

Intranasal Delivery of miR-146a Mimics Delayed
Seizure Onset in the Lithium-Pilocarpine Mouse miRNA 577 JARBERL K b B B
Model
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FEHUEREFEMREF (ATAC-seq)

FAZ AR G O BB F AR DL DA IME O B AT BRI S, AR B i
P, (RN 8 3 TR TR G R X A e e S AR IR 7 (e e R, gD Rt
XAEM M Cnsag v, 4% 15%) S5 DNA A EAEFH B3 ERIX 38, 3% M H 4
5T BT ORE P2 52 SR et i w] 20T 1 ( Chromatin Accessibility ) X 2 it ) 2 R ) R 15,
DNA (52 Hil AME I 56 A am il 2™ AR B AR, I HLIN 2052 3 40 ) e p 4% . R
RS T2 N 2RSS A G T TP R CARPPRZS B TFG AR TT IR 58 4
FHD » RARRROSFEMEY (Chromatin Remodeling) S AEMMAEKE T BRI
AR 5 e 1Y) E LRI R T 16

ATAC-seq (Assay for Transposase-Accessible Chromatin using sequencing) 77 2: #] F
T RAFEE % BRI (Transposase, TnS) 75 538 Yo €05 b ] 82T 57 B 10 [7) I 6 e 8 57
DNA 37 v Befb e Sade e, b b AT s i@ &I . 4 75 SR & 4E 50000 M7ety, &
EEBEAA WA RE A, SCIRIE B EREE, & —FhEUHT I B a7 HE
HHRMBAL ERT RO . HATZEOR OB 2 N T 48 7 G o5 3 5 B 15
B AFEPRZE TP B AL, BLK 22 Mg Hh T T8 g €5 B i) 22 1) 48, [
T T FAZ A0 M B G 1 S ER A e e €0 B T IR HO RIS, 5 2 R B DR 0 R AL
il Z9VVE RN BT 20 R0 A b A S5 5 11 B RS

A 2 -
<> HARER

Hiseq PE1503l /7

eyl 0s 27

v
1
PR IR P
y

S H R H X

Peak calling Peak MotifZ-#T

= R peak 3T

Z RpeakiE Rk Z=Rpeak B GO/KEGG E £ M7



> B

& EARBETRR: HRETRD, EEEEARPIERNE SHEAR,

& B SIS, SRR TR RS, AUTECD B AT A R 2 Ve A RO
BEE R

& SEFHAB: 45k K IR0 Gy O T X AT 71 5 4

& ERTER: R POT ORI, RRREFAER, W RN MR E ST
WIT.

O BASHENFASR

a. FERRORAT / 385 2R
R4 L GEANL ZN R TR R AT T ARG TR, s
B G A7 TR, TUkiEh
b FEARE R PRSI > Sx10° i, iR AESR LM LA B i B
. FEMM U : AR AR AN L] = 80%, TEAMIRIG S

a. FER (RAEFZHIZR 1
pesggy | CFEFALSD SR, MMLBIEIRG, FiRIE
FEAR ;; T GELED Tokizk
TR | (mpp | O FERER BRI | me MY, R ATAESLOLRTALL LR

" CE% PREANAEY, AT AT AL UR BRI AN, 2 T B R P BR
FScs BRI

a. 4= 1x10°

b. ZNPHL= 50 mg

c. HMAH= 500 mg

Hoe MR S B R R R V)

AHFES
()

g
w
o
&

DNA %

>

i

i
2
o

Tllumina 2x150bp; 5 HL 15G raw data

E-> 5 g8

1) JSARKUR AR 98 B A

2) Z LR R S AR

3) P 2% 5L R 2 K 4 R PP A 5

4)Peak Calling;

. 5)Peak Motif 7} 473

ﬁ*ﬁm‘ﬁ' 6) 22 5% Peak 73473

7) £ 5% Peak FERE ik ;

8) 75t Peak AIMALFEIR;

9) # 5% Peak BAH A,

10) # 5+ Peak AHIEEEE GO &5 HT:
11) # 53 Peak #H%HE K KEGG & 4250 H7
RS

5 RNA-seq ##fi . AL KR SFRHEAT IS 2047
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S EFBRENNF

4 FL R 40 AR R #5000/ (Whole Genome Bisulfite Sequencing) #& & T 5\ i /g
R4 IR R A AR BT v, B i i B AR TR #E A AR DNA AT AR IR, KoKk F L
1) C IR U BgdE, 1 IR C i A 20, T PCR § 35 )5 Utk 248
T, S5EARREME CHREEX DI, Faam@ElFEoAR, nl4 il Bt gix
[ 43 K41 DNA HIEAL R

> EARIELE > BARHH

& TEFH TR A C IR AL

HFEDNAFREKI
DNAJiBfE, S5 & AR AUK T BB R 3R
R PR R W 2
e K2 11 P

® THTHARASHERNANMY
B, MEOY B, M 6T AR 48 BSP B
MSP J712: %% /b

SizeZr ik

Bisulfite4h 3

WA VAT

> HAREH

< REAKAL SRR Rl DAL
DNA . — AR L 3 R 41K
< FEASIKEE: WIE> 50 ngL {ltumina 2x150bp 30% Bl &t

« PEACAETE: OD260/280 4T 1.8-

2.0, 0D260/230 = 2.0

- FERLTOREL: BE=4pg




> IR

Trim_galorere

Lo ¢t
Bismark

S B R H B

Bismark

JRgE AL R R

lmethleit ‘ T-test

BRHENZ RN HEMAZRA R

Seqmonk

RS Ah 2 AL R
HEFIR

\1: clusterProfiler

GORIKEGGE &4

> BENHREARIEE

WIEE |
Pancan-meQTL
EWASdb

MethBank 3.0

MeDReaders

DiseaseMeth
version 2.0

NGSmethDB 2017,
MethHC

MethBank

l Seqmonk
FENZ T XIRHT

TEEE |

AL AT meQTL 43 #r

FAIEF A RIERT S . (EWAS)

Z YRl DNA FEAL 4 K e

454 5| FEEAY, DNA ) TF S 22

NI R A i

SFE R VG N TR, 25 AR

NSRRI DNA FRIEAL Je ik e, ORIRT
TCGA

EZip S ety LR it e oy

GE3ES

http://bioinfo.life.hust.edu.cn/Pancan-
meQTL/

http://www.ewas.org.cn/ewasdb
http://bigd.big.ac.cn/methbank

http://medreader.org/

http://bioinfo.hrbmu.edu.cn/disease
meth/

http://bioinfo2.ugr.es/NGSmethDB
http://MethHC.mbc.nctu.edu.tw

http://dnamethylome.org
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[lumina 850k BAEL(Y RS B4

At R B A 5, H AT P s B A A R RS . KRR H
A 2 4t 587 19 Tllumina Infinium MethylationEPIC BeadChip (850k 5 Fr) 44 I Ak 55 »
850k 5 F A A N 4= S R 4H 29 853,307 A~ CpG iz i I LR &, HPpBaE & THE
450k 5 F 90% LA AT A, RN T 413,745 M7 . 850k 5 AMUAREE T X CpG
5, BEFEZTFXMAMER, SR TR T X GIrig 484 55 ENCODE &
FANTOMS #5452 HH (98 55 1) . miRNA JH 37 X3, il o 22 5 FF 340 A7 A DA 2
DNase 8 BUBAL U S PRENE 85 . 1200 172 H AT & A0 B o it A i — T T 2.

> AR > BRI
& FEE: R > 850,000 4N
o SEHEM w951 100 5
99% [¥] RefSeq % (&, & 8 T >90% 1)
450k FHEEAGAL R
v & BHEMB TR 70807 XY

1350,000 /> H AL AL 25 (£4F ENCODE
enhancers, FANTOMS3 enhancers )

& PRER: LIS PR

SRR, Y, EBXE OEEHR: HARELZWEIMLE > 8%,
55 450k &7 I E M > 98%

WGAY 3, 1 BtAt

> BAREH

& ) 5% B

s BRI SEREYS S S A AL
DNA + ARl FFPE FEA

o FEARUKRRE: W= 50 ng/uL PN g oo ] o fi il Infinium $ K, FEIE
« FEARZERE: OD260/280 /v T 1.8- 561 DNA i 3k 05 1008 4 10
2.0, 0D260/230 = 2.0 i el

s FERRTEREL: B = 1pg




> IR

BRI

BRE AR R 2

HREHF IEF Betafl FALE

R R R AR

! ' |

Bk AL R FRNERM R A= R XIR T
L (h 2= AL I
HREFIR

.

GORIKEGGE&EA#HT

> Illumina $ARIIE

T Tllumina HumanMethylation 450 BeadChip (450k) #2if # F 54k EPIC BeadChip (EPIC) Huft,
1 2017 4£11 Clinical Epigenetics 445 &% T 1% 850k 5% (AR VEIGATF SC 2. %0 SR TR, 20 Bk
MFEEA R (FF) IR /R AR A (FFPE) RREAS (0 LAk, Rl 5 HL:

« 3T FF REAR, 2 Fots ) 45 SR — 30 R ECT- 815 3 0.992;

« X FFPE FEAR, 2 Rl v 45 R— S RECTF 138 3] 0.984;

« S EPIC i3}, FFPE FEAR[) B E-SHCX FF REA B EAH G ML ] 0.901-0.987;

TO1, r = 0.902, pe2.2:10°

T12, FFPE, r= 0,980, p<2.2:10™

T02, FF, r = 0.988, p<2.2-10™ D

B-values EPIC

00 02 04 06 08 10 2]

°.
@
3
o
Bo
ug
-
o
e
o,
=3

s
o

02 04 06 08 10 00 02 04 06 08 10

Bevalues 450K

B-values 450K

X FF RS, 2 ol Jr a5 X FFPE B4, 2 Ffols )y &
—HiE Rk

00 02 04 06 08 10

04 06 0. l W ﬂ‘ﬂ ﬂlA l;
Bovalues FF Bevakues FF

00 02

ST EPIC 5 )7, FFPE FEAIY B SACH
FF HORIREATY B ARG
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MethylTarget® % & HRIX B HRELEENF

VE Ry —Ff BB R WAL 4470, DNA HIEL B2 5 R p Rk, o
E VSR IR AR AriG B, R A RAMEARA E R EEFE N, R R
AR FHMARI T H . OF KEVT AR LT EFRAE .. WKW, MeEfE2
P ZRBOR YIRS, R Y, B ESEM R G EEE . T8
U ZARNFFG, OF ZMR0 R0 T A B 6 2 AR, A4 4 5L A
2 B AL I PP AT Tlumina 850k FHBEAKGE o Rr il &6 T H R DX FR Bk, H
R 2 @it 4 77, W MSP (Methylation-Specific PCR, 4645 55 PCR) #1 BSP
(Bisulfite-Sequencing PCR, HJ&4t PCR W7D S5 75 ikS00, @&/, A, H
AR TSR B X IR K . REAEMIKIE AR £ #E PCR MERIE AR, 46
AR FET & FF R 1 MethylTarget® BiAR, el 245 CpG 5 FIM 3R F, I
e IR E M P A, REMEHERR T S CpG AL AR H SRR T o AR UERA I =
RiEvEE, YR LU, @ TIRIKRAZ, 2% . cfDNA K FFPE £ 1) DNA H AL 7L

> FEARIELE > BARMHE

—— & ETIRNIE, TSR H B

R . SR T C R 1 R A K
rekn g & 1000 (PR IRIE H 500
! : N R R IR E A
| wissmsrecRiitl gl oo piaszecr A C Bl FE A AR L
& EEE, WREENRE ETAK
B Re BT AR FE AT
"""""""" SRR
P @ G TR L XK DNA
KPR

AEPEAFES

P S dantAE e

SCPE R E B

R B
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> FAREH

MethylTarget” % & B #IX 13 B E 4 ZENF

L REARSAL: e RETET5 Y3 F 4] DNA

4120 2. FEARHEE: WREE= 20 ng/uL

- 3. FEARLERE: 0D260/280 /11 1.8-2.0, 0D260/230 = 2.0
4 RER R B> 1 pg CIEE 70 AN H Y BEIE )

i Loy B MY, -80°C WAE, T-UKI%FE:
2. FEah iR E, A0 3ml M.

A L 45 T 26 187K SR TE (pH 8.0) 1 of DNA, FUkigf:

- CHR |2 ki Qubit Ko, BRVKE= 1ng/l, ME=20ng (BE SAFED
=K cfDNA | 3 g se s s, BEAREEIEY], HiBE(E, Agilent 2100 K JII7E 160bp 4077 U4 H G A
Fr B e

L RER T, VR T 750K 8k TE (pH 8.0) P'f) FEPE FE Al DNA;
2. FERTEREE: Qubit Kdll, BRIKE = 20 ng/ul, MAEE= 200 ng(10 B ) 44

FEPE 1 A BB % 20 ng
3RO AT, REEC, BRI Bk AL, LT RNA J5 .
EEHE! PR T B
MFERE Tlumina 2x150bp
e 1. 44l Tlumina 2x150bp JUFFEAE, S REA AT R SR AL Q30 Hulsl > 70%;
HiEES 2. FAT VR B AR K BRII R BREE F48 > 1000%, Q30 > 80%;
EISRRE 3.90% CfDNA FEA A ™8 7 T SRR FE > 5000
4.90% FFPE F:AFTA4H0 7 TS0 FF VR > 500%.
A
1. KO L A
2. W S
S 3. CpG 1 s F AL KT 5T
% 4. CpG i 5 B AL B A5 43 b
= S, FEALKTARPE T (PCA 4747, TRIAT)
6. FHALACT 2 Rar b7
BB
1. SNV %3 #fr
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> BRSO
T

R \ } HEFAABisulfite 4k,

LEx G5 R G

[ CpG/CHGAHL SRS ]

|
[ 1 1

( mawmmgit | (- wmksszRsb [ maeumnsy |
(case/controlFEZR)
T s
R

HE / XS RHEAE
BEERMH

X & | #mam | afsa

Decreased functional connectivity of hippocampal

subregions and methylation of the NR3C1 gene in OFREE, X AL TR X S B
Han Chinese adults who lost their only child, 2020,
IF: 5.641

SOCSI blocks G1-S transition in hepatocellular
carcinoma by reducing the stability of the e UEYT e 2 [ 2% 12 1 pER
CyclinD1/CDK4 complex in the nucleus, 2020, IF: Frf: HEGDCBEAL ML B S 50— e
5.515

CCND1, NOP14 and DNMT3B are involved in
miR-502-5p-mediated inhibition of cell migration el B X AL WL K22 5 22 e I 28— S B
and proliferation in bladder cancer, 2020, IF: 5.039

Integrated DNA methylation and gene expression . _—
analysis in the pathogenesis of coronary artery L H X JPEEERLR
disease, 2019, IF: 5.515

Rheumatoid arthritis—associated DNA methylation | XU 28, Azl

sites in peripheral blood mononuclear cells, Annals | Jf; 4FERH4 / H KX 5 TRHR2:
of the Rheumatic Diseases, 2018, IF:12.35. AL

Genome-Wide DNA Methylation Analysis in

Systemic Sclerosis Reveals Hypomethylation of MEALE: T4, 43 e
IFN-Associated Genes in CD4+ and CD8+ T Cells, | 41/ F X3 H 54l AR

the Journal of Investigative Dermatology, 2018,
1F:6.448.




moA FREALIZIREMKEES

N6- FJEJRIERS (m6A) & HAZEW) o e 8 H WA O =E & [ RNA 73 1 {2 1ffi .
A J5 7% R ] EpiQuik m6A RNA FYIE Ak 5 S il 177 &, 3l b () U7 ik
RNA 1 m6A IEIREEE, &M TWFLah®. Y. . AR RS, Kl
JEAERRAERS E A S D, ARSI total RNA BRF BRE il 45 5 B Gl LR R 1
SRJE IR S VR (1) mOA Lk, AT HT AR R ], & BRI R S
dH mOA [ L, R A B AR AXAE 450 nm A R IERSEE (ODE) , JEid
AR 2 B AT SRR i R mOA 2B Xt & i, AN IEIL total RNA SR IE AT XA FIE
Arh moA & EHET AL

> FHARKL > AR

& ST AL R AT
{ R, EEMLT.
PR AR SURE R Rk & XM ELISA JiikdAranil, &
¥ RO L, ARG 10 pg
L1 & GUOREERIELE, KGR AR R
E[EEE IR e AR
& GELUEMRE RNA (8305
) 2, KB BE > 70 nt ) mRNA
FineRNA.
' & SEFNEE, AR L
RIYD. EUBH . O SRR R I R
] EN
N

THEAR NI AR

> BARSH

RNA m6A RELBHKEEE

o FERLZEL: JCHEH 4L DNA 754401 total RNA
o FESESRE: BE>= 2pg, WKE= 100 ng/ul
HAREXR o BESAZERE. OD260/280 i T 1.8-2.2
o PR SEHEIT . BRIRBEEE sk 28S/18S S i N AT M., TC A i A AR

oo o Siilbrik 2k
THRAR o HEAIREA mOA i

‘I 41




m6A RNA HREALMF (MeRIP-seq)

m6A RNA H L AL AS I & B A% A mRNA F1 IncRNA _E—Ff i 35 () RNA &1 17 38,
25 Z i E R . BT R B meA B TE 2 Fh A= 1) 2 1k B AN Hh Ok
FEREBEA/ER . m6A RNA HIIEALII T DL RNA S L0 (RIP) AFERl, AR
TR AE mOA HIIEAAE M RNA fr BT & 5T R FB,  mT DURA R 41
Ji7E S — R T BRI A R B A 2 K B B B mRNA meA H B i i, JF Aol
FE 2 AN M ) 22 S o FE R 8 20 B AR v ] R 2 BRI 752 RNA AL TR i 52
Mo (7047 mRNA A1 IncRNA 25, PMUGEHE R AR RNA [ m6A EURIRAS AR 4L, A
GG S AL 7 B0 Re % 70 A RNA RaA KPR, kT 78 mOA B an ] 75 5% 3¢ Ja
KT BRI RNA Fa e TEAITET 2%

> BARRSIRE
RNAFRE B R
ik BT

mRNAZE A fr Beth

T———
V-

RNAM#E 3% trim_galore

FREFEH
CcDNAZR =B &L HISAT?

Cufflinks
SR RA T el  MRNA KA EE (% Input)
Peak¥EEFA l exomePeak l Cuffdiff
WYy Doy
FE AL T ERFESH
DREME exomePeak clusterProfiler
TR L FEALAL RE T Fﬁi% H BRI

l clusterProfiler

Yo FEALE R SR
SCRRSALA F BUR /MR BRI

SCPE BN E B

TRFEAT_ESLIFE
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> BARRE
& FERRMRBRELH: Jo HSC R HHRER, 5 BUN mRNA HUHE (L4

™~
55

& BREX: HEAEFUKT L3 mRNA Ml poly(A) + IncRNA [ H (L
EMHIX E S

& BHMER: UORLHA S £ mRNA CEMEA input R, K IE mRNA
ISR, FRAGERG T SE M0 H B4k X 35 2

> FAREH
m6A RNA FREALNF

o FEAZEAL: SEEETCAER 4 DNA J5 %41f) Total RNA
. X o FEARTRE: SE= 100 pg, WA= 200 ng/uL
PEAREER o BEAUENE: OD260/280 = 1.8~2.2, OD260/230 = 2.0

o BEASEESE . Agilent 2100 Bioanalyzer £l RIN {5 = 7.0, 28S/18S = 1.0 &
s
R Poly(A)+ SJE =
M
T SR AE Tllumina 2x150bp;  # KL 12G raw data (Input £ IP P4 SC % 4% 6G raw data) il
oA
Wy

> BIRSH

R T
L R A e Hi g T Ak 3
2. Bl i g
3. ZEJPHILL b
4. mRNA KL E&EmHr (T Input STE )
5. R4 X dak i
6. FIEALIX I motif 43 H7
7. FR LA B SR AR A A R S0 AT
8. FILALZE o br 5 LR R
9. HRMZERFEK GO FHEHT
10. HIREALZ RN KEGG & &7
[T
1. mRNA Rk 5 FIEBEA b
AT
A GG MRS TR, A e E AR BT N2

EWER
RS
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I EELE N

T FEFIZH (metagenome ) J2 55 8 MR8 T A B AR M) (RUZED)) 18E4L 1) )51 DNA A
% PR AL Py WE Tt A X — AP R e AT ) DNA BEAT I Y, SR J5 R e
55 TR 5 Bt B BEAT EEXE, AT RERS SRATFRE AT A M R REVE G5 A AL RTINS
BEAT P B PHER L E . BRI TN, AT T AR B AR TR AR M R D RS I, kT 43

2 SRR M 22 R D RESE .

RESEEA]; ThREE S .

> FAREE

F K ZHDNAH R

v

DNA 5 5 el

DNAFEHLHT Wr

FJ bR EDNA-seq 3 ¢

ST e AR A

HiseqF &l /7

ERYE, REERHRE =A% L8 EVESH; T

> FARM®E

& CRFERH LA YAMATT U AR R B
AR ESSRES
& RERANFEENFET A RBED

BT

& FRARBENF, RBRBEFERYMK

TIREfE R

& R R P R B AR 2%

> BARSH

HEAZER

M FF R

HHRER

RERFEENF

o FEARZEAL: SEMELTTYNOSE N4 DNA;

o BEARIREE: WRFE= 25ng/uL;

o BEA 4l FE: 0D260/280 4 - 1.8-2.0, OD
260/230 = 2.0;

s FEARE: BE= 2pug;

o PR A W7 HEHORAT IR R AL
B, A 1A A R BRI T R A 1 22 4
PEM R AR T . 7 DRLRE A HA S0 14 1T
FIAF 4, W7 HASEA R — VI THE.

Illumina 2x150bp

+ Q30>80%
o AR AN ) BB (1 k2 A 2H R 2 B A
FHER, 5-20G A%




> KRS

& B iR RA:

GEBA+NCBI
PR

LEfSe e

e # A
R LS Anosim

Rl i

Binni
;;n; ¢ PCoA %M T h:f;;p
NMDS7r || |
ThHE -t #ir

TR

IR B
CAG

50

Tk
MGS

eggNOG

g ||
> <=
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RESTAE

PR R

AR R S v |J |ﬁﬁﬁﬁ%ﬁ | )
VTR S ZRYIF T

YRR S T v | ERG T (PCA 34D J
HREARYIFOA 5 BT Yo | W Anosim 43AT v
FREAD T3 A v | #Fh MRPP 434t J
BOFh G vt Ht Vo | ARERZ4ERUE ST (NMDS) J
W R 2 Vo KR (PCoA 73T v
AR I £ Voo | PR RRRIRR 5 2 R A A v
DT 73 v | W STAMP % 540 v
= ff) Ternary v | Pr#h LEfSe % 544t v
PRI YIFERI T v

A

F SRR | |

EREWE 5EFERIT

E- Yo bt V| B Anosim 434t v
BRI A v | #E STAMP #5407 v
R AR V| FEERRRR 2 5 b J
THRBIERESM T

KEGG %48 i VLR 43 T V| EBG T (PCA 234 J
KEGG Anosim 4} #1 v | KEGG fJ LEfSe % 54347 v
KEGG STAMP 43 #t v | eggNOG i Fe ThRe iR 7 v
KEGG F s34 # (PCA 4341 V| BT CAZy WK Ik B PR 2 v
KEGG 1% KO #l 53 it V| FET ARDB [fif 245 K i PE D e R 4 J
KEGG BA 57 57 43 B v | ET VFDB 7 [ T80 FE T R R 4 J

<> FEIio)&]

5 B R AL U P e 4 R A 2 R BB, PRI ), AR 5-10G Bl 265 -
FRERFHANFFEEEENY | FE, EWROR S MR ES . WIRE SRR 26 MGS, XHH Nz
HFG? SRR, BEAEZED 20 4.
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16S rDNA I3

18S rDNA {7

ITS rDNA Il )5

YR 16S/ EE 18S/ITS 15

P17 A A E Ik SR PR 2 H (1 X 3853 4T PCR &1, K H ARIX 3 DNA 371
BHEEITEERNT, SRR RIS R B LR, B R, SR e
ITHEDE BT B AL . H AT 38 7007 Ak 2% = A FEAI A 16S tDNA [X / H1H
ITS1 [X / BB ITS2 [X / EH 18S tDNA [X LA K Ji5 8 f$im 43 0 TAF, 0l A 200 70 ks
TERGF PG R, O WS, YRR MR R, AR, Dk, RPIGE .
Fefk AETEIE . L. KR VRS AR IAET R AR YR BT AR R S .

16S tDNA JUFF : 16S rRNA NZHEA ) RNA ff1—ANE 3, 16S rDNA #t 2 4w fid
AR IR, fEAE T A AN FE R 4. 16S tDNA K/hidE, #)1.5kb &4, 16S
DNA BA 10 MEFX A 9 NEAE X (VI-V9), AR X AEgE i Z R AR, &
X LA B R S, DRI AT D3 S 0 A Bl R A v A AT 5, T Kk 200 B B 7
SR Z FEEEAT AT

18S rDNA /7 :  18S rDNA Jy#uht B A% AW AZ ME /N5 tRNA ) DNA J¥ 51,
TEGER L3 AR SF X AR X, ARSF X BRI R R SR 40 &R, AR X S 4
[H 25, 18S rDNA TEdHbIEF FAIXT T ITS S NfRsF .

ITS WU : fEEAZ Y+, 18S rDNA 1 28S rDNA #% 33% [l §§ )5 51 #x 4 ITS [X .
ITS 73 AWAS X J2k: ITS1/ATS2, ITSI AT 18S F15.8S 22 [8], ITS2 fii T 5.8S 1 28S 2.
], ITS fFRARFERIX, RZHEEIE BN, 285750,

> EARSH

MFF3EE HEF X M SR HHRER

HA: FEADNA, FEARTCWI SRR, vkASk

FoKiz i
V3 i > 500 ng
V4 W : =20 ng/ul

V3+V4 (st 4lif: 0D260/280 = 1.8-2.0
V4+V5 (B
HAL. SJIGRESL, FUKIZH
AJREREA: > 2g clean data Q30 >
BESERA: =05¢g Miseq 2x250 0%

V4 it . =2e Hiseq 2250 AR > 5 i
V9 Hﬁ@*ﬁﬂ%: = 25 N 1R
FERRFEA: 5 AMRss

W : = 4ml

M T = 4 M7

+HE: = 5¢g

ITS1 KA PR 1-10L AKFEMIIEEE 2
ITS2 TS SR = 10 g
RKEEM - = 1g

RIEEH: = 10g

i = 1g
TR : 10 AL
A AL RN I —Tk
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> FARMKE

TR B, ELARE NIRRT Y1 I

RN, KRR, RIEP

PCR § 44X B RER, (RIEAEY 1, W R R A [ B L)
FR A B MIRE T Ao R E RIS IR, DL RS DN R e T

L 2K JBR R 4

> BARKL

FEAIE K ZHDN AR I JiR 42

v

16S rRNA AR [X 7 1

P ER

Illumina ~F & M7

JR 46 Fr 3]

AL R34t it

l l

BEVEI A AlphaZ F:4t BataZAFES)

N i




<> FENE)g

i) 851 | m%

I IX BLan ik 2

G 5 D K T e £

SR AR SCHRAR B HARREA T I X B, — A 16S 48 1 P Bl REA I V3-V4/V4,
I A AR SRR B H AR REA T B &, — RIGIE R A R WA 5 5 %A RUT A,
10 J5 sk deft:.

TR E S g g | JEVEIEEISE AT, —RARSUBIERE AL 30 MME, RBURREAED 8 4

L EE, Y E S T

AR A 0 B 2 R BIURE S RANCE AS R TR ) WCERBT LR s KRS -80 JEARAE; YIBR

SRR IARER AR UKz, ORAF S () .
S B R S BB AR R R FCIE TG S, AN 2L A R v 44

N2 BRI R R bR A 2 FESt, R EACIGRIEAR AN G BEAT A S 0T, DR BB R AT RE VR I R AR

=H

Fiho

> REEPBHELEELE

20204 Molecular Psychiatry ARG ZWRIT ORI BUE B3 B E Y 2 SR AN R P 38 11.97
AR AT AR R TR A 5

20204 Food Research International IR HIACAE T FORT LA BIE 2 8 R R ) 5 3.58

20204 Journal of Neuroimmunology AR5 158 28 AU 5 T S i TE AR A R R VT PO A i T 7F 57 2.83

20194 Current Biology o] B SR MR SR S M A S R G TR 9.19

20194 Environmental Pollution JE U B R R SRR A A G 571

20194 Free Radical Biology and Medicine SRR A T 30 AT T BT PR B 3 B30 45 M 9% /1 B 0¥ M v e 42 2t 5.66

RAEH

20194F International Journal of Biological IRAAEZ WS (D A7 AL 1) P2 3 2 i P L o) e o s g ok e 4.78
Macromolecules STZ 5 S5 PR3 /I B3 8 BB 4 1847

20194F International Journal of Biological TRIE 2% 2 WEAUA L 73 XA A1 DR SRR 5 i T8 AT R AL RO A A S 4.78
Macromolecules

20194 LWT - Food Science and Technology TEl A0 B8 W RE AR C T 1T U 5 A R K i T T £ s 3.71

20194F LWT - Food Science and Technology NS i A T AL, 25 A A A P4 2 W £ ks S A A T 3.71

20194 Food Research International et 2Rt T A R SR R SR R 5 W 3.58

20194F BMC Nephrology JER M P S5 B A B LATBR TR T I P 1 B 2L R ) AR 1 2.09

20184F Molecular Nutrition & Food Research T T AR 3% RS Ao A4 0 T R T e 432

20184 International Journal of Biological TR . B AR/ S5 S (AR M A B AT 22 1y N A o i ok A P e e 1 391
Macromolecules

20184F  Journal of Agricultural and Food Chemistry PRI 2 a1 1 P i B R e M IR 18 3 AR R B 1 3.15

20184 Journal of Agricultural and Food Chemistry AA SISV P 70 5 % v R AC A AN 20 WX J A R T 14 5 3.15

20174F World Journal of Gastroenterology it s R 10 38 R 266 S B 5 Tl LR 52 Ak 2/4 8 2 22 1] F AR % Ak 337

20174 Food & Function A5 0 25 2 IR 2 A A 2L PSR S B 37 5 () 3.25

20174F  Journal of Agricultural and Food Chemistry i TR R M 2 e R AR A A TR A 3.15
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I RE I 18N

IR RAE A AR S b it T DD RE M B BTS2 )2 SRR — REY,
AT ST . FACR . BRI R BRI BRI S. R IRER
HEMIAE S I LRI BEA AR KA, AR AT M SACL 0 56 DA ok L e s R (R RE O D
P AP A T 5 ) RE A T A 43K iRy 5 T BE I 22 R AR N D BEE B, 40 nxr AL nirS/nirK
amoA. dsrB. nifH. DJREFERINY, (FN—REFRIIRUEDY NP IH, £RIER
A T B RPR DI RE I R E R R P B B 511, RTZ S| Y0EAT PCR 7348, )5
T . ThRE S BRI AT A RO TR P R I DI RE R E A S R, RIS RE
WEVIRZE S RS, IF SRR R IR TS &, T LARIN 234
BN 7 5 DhRE AN B RE V& S5 M IO 2R, DRI oxe 2 2% B85 o (R Rl A 0 g BRI 9 A B 22 1
R

> FARIELE > ARG

* WERK: MMET 575 reads/ B,

TR IR A ek OB T 37 O T B

M, AR EER .

& WBikE LMY, B8
Tl

— & FERFEEEM: THERRRR

WH i H RGBSR R, MR R
PIRTHI TR o

DfESE A X SPCRY 1

& ot BRI, WFSHREE,
B R E RS K ERE B

S @




> BARSH

HEXE HEARER M Fr SR HHRER
A AT
WEPGGE CARIE | MR FFHIDNA, PEAEGKE 5 = 571 %

ﬁ‘ﬁ% nifH, fi %’;D e o . Tllumina 2x250bp Ra}v data Q30 %
B4 A6 B nirK/mirS, U | BESh TR OR B R > 500 ng; KJE = Tllumina 2x150bp HEIEF]70% LL L,

M FE R ST H 4256, 20 ng/pL; Clean data Q30 %%
VW R Ir e 4 | 4lifE: 0D260/280 =1.7-2.0. PEHEFI80% LA L.
) .

> hEEERETIFE
%5 | #E%E | =BT

RAEE (EEAMERD nifH [ % Bk 2 - (Nitrogenase iron protein)

AIEH OREEAAERD | narG I SE A TR £h4 )5 (Nitrate reductase alpha subunit)

B EALYERD | nirK WYL £hiE 5B (Copper-containing nitrite reductase )
4R cdl AL ERIE 5 K

BAEIR RAEAERD | nirS Nitrite reductase (Cytochrome cd1) (Cytochrome oxidase)
(Hydroxylamine reductase)

BAEI REAIERD | norB —S M BGLJEEE (Nitric oxide reductase subunit B)

BAEIR REAERD | nosZ —% 4k — &L J5E Nitrous-oxide reductase (EC 1.7.2.4) (N (2) OR) (N20 reductase)

BAEIR (ALTERD amoA FEAER Gl D

WG phoD T L RS (Alkaline phosphatase PhoD)

He Methane archaea PEHEE S (Methane archaea)

He cbbL [E%: 1,5 BRI R AR / 4 B R

He AMF MBI

> XEXPBHIEERNE

2019%F Soil Biology and Biochemistry T BKERINE VR A G 0 IR ERE M S X phoDFIphoCINAE M 5.6
PR OTR

20174 Agriculture, Ecosystems and Environment EAEEMMIEIRAE (AMF) MIERAE (nifH) SHEMEMBSELEHATNE  4.099
FREAYM

20165F Frontiers in Microbiology TR ENMREIREE (AMF) BEREMRMNEME EXRFELERNFT 4165
TEARIER

51



52

MESD 16S g FLaxT E 2N F

16S rRNA J: A4 1 7wyl Sl Fr, 2 nf 2 K 4 H 0 X4 AT PCR 73, K
F b5 [X 38 DNA 33 ' 5 J BEAT vy 8 50 P RO BE FE SR, RT3 00Tk R S A 58 1 )
G R, L2 IUE A RE R SR, R REREA h R SRR 4
X S i) L 52 BB R 2 B T A 1ok, DM AR R R e YR 1 qPCR 4 %) 58
HBEATRLI, {2 qPCR & BSCIG LR F AfasE, HAFEW R qPCR & ERHRE 511,
X5 MR SRR EOREGS, H Sl BEROR, U LM qPCR 2% 5E B St i AN Ff
& T BB B R SR AR E e xt e & . HAT, 16S rRNA BB 7 F Brid
I — OTU 73 38 LI 1 Fr F1U b 7 B KR LU ARDOR SR A5 AR X 2 B M, AR T AR X =
JEAE BANBE S IR BEREA s A 25 4= BE AR 0L o

M2 T 16S AR 7 51 (1l 2 2 068 R 50 > 16 4 BE A% SRS AR A R 0 f) 2 0k = B2
Hds o 27 AR i DNA I — %€ SEAMR P81, 4T 16S 9718 1 S E R 2 DI
FEARYE SR PP F1 I 16S 3748 T reads £ S HL 4 0] 35 DB AR HE I 28, TH 55 R dh b
OTU AARFFIXT N 16S rRNA P 26505 #5 UL K. 12772 —Fik qPCR 4% & &
BORAE R 168 4G T IMFEAR G A —IIHAR, IZHARAER LT Alpha ZFE1E
IrHT BRI BT Beta ZREPE S M ANIASE R0 M S Y8 I AT, T E
R AT R A F G G R 5 B (R 850 78 DLKR, R FE 7 A 1 “H R 16S 7
TP CHEREE L) +qPCR CAHEE 48055 DD 7 AT IR I B 03, 22 Py
WA N Y, BORIREEHUER] TR S R

> FHARKL > FHARMY

& FHBEEK: NMETF 1577 reads/ ¥
A, AR S AR B E D R B
B, PARCRIHT R

& HREV(EHE: A 168 TR
J7 7T IR B 3R A5 A AR M B AL AR
BRIZaxt & BHEE .

& ERTE: TRNARREA P4
REFRBDF LN 2 EHIE, %
T B s F 1 .

& k. Am. A EERHYE, WF
ERAL, EMEERBEHLEEE
B, TREmmET B .

e AL BT
Alpha% B #
BataZ FE 120 B
B T 4047

—— =



> RERIE

= " 16S rRNAJE - -
AR Y g = il | ESOGEY | RRriounl . RPEY . KAl
i NI T A 5 |’ ) %

ISR
5

> BARSHK

MR HEXE HIREK
V3 FEA T R ACR A 54 DNA, 6 A BE A BT 5
WA W 16S o V4 S5 [ i 5 llumina 2x250bp = 15 Ji%: Raw data
7 o0t R V3+V4 BER TR AEE> 500 ng: WRE= 20ng/ | o 150bp Q30 #4315 F 70% LA
Wy V4+V5 uL; |, Clean data Q30 %}

4. 0D260/280 = 1.7-2.0. ik 80% LA L.

> SRR

FoESH (EIRREESEEMENEEREINER)
AT R R AT [ %33 B BT AT BT \ a3t 2 B HT
¥RRB S5 Alpha ZRESHT
AR ARACTFIGE [ VYR ZIEN) LRSS ZREIRE ST
OTU 424047 LRV EOE R B 2RV 0 i
OTU HZ4 OTU HHKHr Tk th 26 FiRe i h 2k
IR Fa it 28 5 R R DU A Shannon-Wiener 2§ Rank-Abundance {12
PR ERE G ST Rank-Abundance [ Yk B2
BEALR 53 BT YRR S Vb EAH £
HEACR 53 T Beta ZHHESHT
B R Venn [ Venn
FUREAIRN A R IE HUREAIAN AL DR FEAR A ] FEATRE S i ]
HREAR L A R FAREAR 2 G PR AL R PCA & 3D_PCA 43 ¥t PCA & 3D_PCA 4} Hr
Iy RGBT 3R RGBS PCoA & 3D_PCoA /3t PCoA & 3D PCoA 4t
e SRR N /S SRR N NMDS & 3D_NMDS 437 NMDS & 3D_NMDS 43 #t
= J 434 Bubble & =% 43 1ii Bubble & ADONIS %3 Hr ADONIS 73 #7
ARV R ZREARY R AR Lefse /017 FEVE M ENLE 4T (BetaNTD)
ZREARY P RS ZREARYR AR K FEVE R AL 23 BT (BetaNTI)
Heatmap #& Heatmap #/& ThRETR AR
Metastats 43 HT ANOVA J5 250t PICRUSt T8 4347 % 1 1
ANOVA J5 Z 3 it FEAIK T # U0 Bt (PICRUSt)
L DR DR I 43

B
&
{17
A
L
bl
R

> XEEPBSEERNE

20194F Carbohydrate Polymers SR 6 FER IR H R MR R BT S LR S R % 6.044
20194 Science of the Total Environment At Z PR T 7l RS A B PO AR RS = EEAN L) 8 UK, 5038 T 3 okt 5.589
RS
20194 Science of the Total Environment e A A D 4 0 A s A R A S o A 2 i et B 3 5.589
el 20
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SNP 73!

BA%HF R 2 & (Single Nucleotide Polymorphism, SNP), 2% & 45 78 3 K 4 /K
L ERANE TR (A8 R BT 51 S 1) DNA P8 2 851 B NISAT g% (1748 5= v i i L
f—Ff. — AN ANEZERANLE 3.64.4M A SNP, RIF-H4E 500~1000 ANk X 3t
A 14 SNP I EZ . BE MM SR TeEdRida T 2R 5%
I IR 2 DR e S, BB oy W T T A 7S . TR B, TR R4 32 - AR P A6 31 1)
AR B R AR IE o

> RRZH SNP B AR > REIFARMKE
@ HORF 5 A B SNP

Tagman SNP 434 A 1 SNP Papithioe

RFLP 43 % (mf-RFLP) 1~4 SNP & {75 KT & > 95%; Call rate >
LDR % & SNP 4 R 3-8 plex 98%; HEMTE > 99.8%.

Multiplex SNaPshot £ & SNP 43 4 A& 8-16 plex € ZFEM LA S L R AR AT
IMLDR" % & SNP 4} A 15-30 plex BRI BUE 4% . MAF Jii%.
SNPscan' ittt SNP 53T R 48-192 plex HWE J#i 4% DA J¢ LD Jfi #5 — 5 i
SNPseq” ##iE R SNP 4 A 300+ plex 53 DRUE S 1R AT SE PR HERA 1
GWAS 1 650000+ plex ¢ LIl MMrRERTES, &

FE U AT AR R AT
KT HE . SNP {0 H I . KO 2
B3 S P PR 025 9,
> PREHRIE R B

A& DNAFEA T SRS Witk 45 R TR 5 L AR

> FAREH

MR % AT Sk (g | e conn) |5 BIAL AR
Taqman SNP 73 T F7 AR DNA ABI >300 >10 ng/uL 1
RFLP 4% (mf-RFLP) DNA Tt 16 e K R >300 >10 ng/uL 1~4
LDR £ i SNP A DNA BN Tk >300 >10 ng/uL 3~8
Multiplex SNaPshot % & SNP 4} ## K | DNA B K >300 >10 ng/uL 8~16
iMLDR" £ & SNP M H AR DNA B K >300 >10 ng/uL 15~30
SNPscan Bl SNP 4 H A DNA A Ik > 600/48 Bt >50 ng/uL 48-192
SNPseq® 3 B SNP 23 RUER DNA —ARmr 200+30 ng/20 {77 4 >20 ng/uL 300+
GWAS 5 H DNA A >lpg >50 ng/ul 650000+

o4



> HAREE

- Tagman SNP 385K (1 plex)

R A H1 36 [F Life technologies 22wl W & 1 SNP 73 BIE A, HABRJFEHE LR /. PCR JME, A
— X P S R 5 e B SRR SRR S R ) 453 JE B Callele ] AT allele2 ), 57 3 948 4 9% 963 Bl (reporter)
37 AR 5t ] (quencher) . PCR AL, FiANMREHBE 5 IF 6 51 WA 15 51 40 22 18 1 B4R 106 38
gty IR USRI RAEEN, BT REEIURER, SO R IS5, B e 5 AT 1 & A
JEF 4G, DNA BEMRE S B3 SMIREEE, RS SO AIE Rk, BT 3 R s m
PERAE (quench) , MR LS. PiIARERE) 5 SibR A ARIHS ) (FAM B8 VIC), 3° 5itkie MGB K
Bt ARSER B AR IS8, AT LASAIWAR B BB A 1 SNP 254 FEFR 71

®
Perfect match TaqMan® probe Single mismatch TagMan® probe

D2 _’
Hybridization = \— ! \<_
—G—
5

707

s > .9
—_ —( —_ | =T

Extension S s, Tagman SNP 737 5 AR = &

~ | D2 !

“or—

o @ e
Completed [—— G

5 3 5 3

probe cleavage: signal probe displacement : no signal
@V :Dye 1 @2 :Dye 2 .:Qucnchcr :DNA polymerase = :forward primer

» RFLP SNP &I AR (1 plex)

CAIFIAR 2 SNP A7 md IE L7 7 T B A DI TR 00 X33, AT LA FH R sl 44k oy D10l FR R R e ofeox—
LE SNP HEAT /0B, L6 SNP 2 257 nt S Ak T BRI A A DD R IRA A7 i Ak, o — T 2 25 %0 B PCR 4748
Jr W REAG AR R AT N DIV, TS — RPN RE, R R X AU ) PCR AR K PR BT AR 23 A R e
R URE A AE AL T AR R . G SRAG T SNP A7 S AEAE S MR VI a1, 4R VT LLE L 7E PCR 5149 3° 3
BECAEAS G B N PR 1 P DD D 6 o, S TR S AR T T LA S B 4 K 2 B SNP A7 T 1 7 B A g
RFLP JpHroRSEBL. BN AR KRR (L Kpnl B2 A3 SNP A1) Wik

FEAA(T/T) FEARB (T/A) BEAC (A/A)

_‘; GGTACC GGTACC GGAACC
g GGTACC GGAACC GGAACC
b

i3 AETEEY)

g_ﬁgéjmcﬂw) & Kpn fig) (5-GGAACC-3)
E"g GGTAC GGAACC GGAACC RFLP SNP 43 I AR 2= &
) c GGTAC
;Z c
{} SRR

v M HAA FEAB FeAC
*
VK
i

295

PN
=
=
A
5t
#H
ﬁ
5t
A
o




> FAREE

- ZEYS RFLP SNP S EFAR (2-4 plex)
MEHOR AR5 5 RFLP SNP Ay BRI, [XHITEF, RATRASGIRC PCR 3140, Bt BA1F b
SRR X 0B BRI, TSI T BRI FRGY), W00 TR, KRS TR

&, kY

v RAEATT) FAB (T/A) FAC (A/A)
"’
x e arace — s Gatace e Gaance -+
e} GGTACC — GGAACC — GGAACC —
{} FeH B HIPCRA K
v
g @ GGTACC == @ GGTACC = @& GGAACC =
z ®—— GGAACC —
& s )
(5-GGTAC'C-3) Kpn 1 ) (5-GGAACC-3) . N .
ey A, . —

v % #%¢ )t RFLP SNP 73 U H AR R 2 ]
PLHJ @ GGTAC @ GGAACC =~ ®——— GGAACC —
7= C= @ GGTAC
£} €

;E {} Bk

LiZ T N

M i
ff Fr B
i %
WA &
K B
5 R

%

fRC
L3

PRSI 2 B (Ligase Detection Reaction, LDR) A2 ) vy iff 32 2 i 5 B 0] 356 [R) 22 A8 PR AT KR o v
Wi R — FR I 2] DNA 5 F M) P 5% 5 SRAZ R S N A A7 A0 A HE TR s 978 T (W B R A T, T S L
AT

R A LB BRET SRR DM ANECR, T DU R AN REREAT, BORIESTY: L BRE
LBH DNA S AN, MOEATERR RN . S I 2R eV e S B ] S AT, SR BT B O
SR F DNA 5 RN ) P 2% 55 JEAZ IR SO0 LA AF ARG IR B, WU 12 SR AN REREAT 7R RN A7 R
PR HRENI, TR0 SR DNA BAN, e 5 R RET IO IER R AT, 15 & W TEVE S i
PREFE SR (EERRNES R AT I ORI, A B £5 By G, AT A E % SNP 75308 G LDR £
ITTIEM A E 22 53 0T LK 2 5 LDR 7=7E ABL I3 R G pdt Akl Sl — Azl 2> SNP {7 57

5192 en
pas -«
5 C 3 5 A 3 R = =Y
514 513
lMul(lplc‘( PCR
Eﬁ H AR 1 B - - FIR R B
Bk SR e o
e ;2 C(:z l Multiplex LDR
S’ e (G e 3 5 T 3 SR (6 TAC) SN2 (B8 TT)
T R c
lj@% lj@% ¢ / — '\
lLDRbZW, lmmm
— — —
F . p—— T S— Qjﬂ;j“;fﬁ;”f TN
lwmmw
— e \
EERNEERE /\\
| |
MM
\ - #tryAC AT
LDR J3 B4 AR R 7
WHEHBARERER




> FAREE

- Mulitiplex SNaPshot & SNP 4385 (8-16 plex)

H 1 5% [ Life Technologies 2+ 7] JT A ] SNaPshot £ A, #15xf 453 & i SNP 7 BT H #E4T T H0AR L/
B RO = T 2y BB R AER 75 . SNaPshot SUROA/NUFFHEAR, RAE— D& A NP TURIehRc i
ddNTP, B LA 5 S AN BELE /5] 400 PCR IR ) S B Z e, SIPDSE A — AR R 24 1L,
2 ABLIN AU JG , AR W A C0 1) 045 N BOBRAEE AN, AT B R A2 A AN B SR R R, S 10 AN AT ) SNP
BB AN L RISE A 51 VR0 E] 24> SNP AE— DA Rl A7 20 2, HTTERA S nT LAED 15 AR
R 3 BB R TR TT N DY 9 e hRac, i ART LA X & b SNP SRALHEAT 73 A, RIS 38 T UK 4

BRIHEAT I3 HT
A A SNP1 (T/A) SNP2 (T/C) SNP3 (G/A) SNP4 (G/C)
DNAB NS “ /QA_‘//\ /Q/‘\.A//\ /Q/’\.A//\
red red red red

N EMEI

& Z HPCRY

y L, \_.

PCR“4) J e U N \"°
AT
B ddATP ddTTP I A R K
ddGTP dd TP
A T A G T G
PR B E R K ) ‘ ‘ ‘
&%éﬂi%ﬁaiﬂ(
SNP1 SNP2 SNP3 SNP4
T/A T/ G/A G/
i
=
P
®
SNP1 SNP2 SNP3 SNP4 B/

Mulitiplex SNaPshot % B SNP 7 4% AR % &

PR R IR s R BORANR A o

o7
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> FHARERE

- iMLDR" %% SNP S EHAR (15-30 plex)
IMLDR® A f 36 T 45100 B S 18 B S R 58 AP L % 7 SNP 43R, L

FAL G HE BN M AR, IMLDR 2 1 WA 2 B sk o 2,

FEAR AR AL VT 98%, XTI A5 F1 SNaPshot.

AR AL AR SNP1 (T/A) SNP2 (T/C)

/W /W

DNAEHR ~ ‘/ ~ Ce
AN A—

= A \_‘//\

HIEhFL T

\/ 3 Ui AR
Fric AR \\— J—
T

SRR RIE R A

PCR=IiAR

AL EPCRY I W N R HEAT e 57

283 B SR AW FEAR IR BE, 1%

SNP3 (G/A) SNP4 (G/C)
D S SN D S SN
r'ed r'ed
A A
/\/‘\./\
= A \_‘//\

{} £ EPCRYH

r— \\_ —/ \\_i

N\ \\__/ —"

_/\\__/

%ﬁ TR S U 4

| ]

PVSCE AR
NP T s S e S R
— AR TF AR RS
EQHE B LK
T/A /C G/A /C
)
b
»
K
SNP1 SNP2 SNP3 SNP4  Jr B/
iMLDR" £ i SNP 44 R 2 K



> #HAR[EE

- SNPscan’ i SNP S EIEA (48/96/144/192 plex)

SNPscan”® f& i g R 2 AMBHAT IR AT H EIF KL E SNP SR LRI A, feE— Mg+ H
I ST 48/96/144/192 A SNP A7 piBEAT 73 B o i RS AR o 1 2 SR P T 2 A2 2 S 1 v e e 1R SEE I XT SNP
AL s AL IE B IR, AR 8 TE R BT A B9 NS TR FE I AR5 7 1 31 D Bl aod 32 2 i o 42 = 8 3R A5
OO LA A BE A =), R bRic 96 103d A 51 sk ez = kAT PCR 473, 383 5 6 B 408 skt 4
WP AT UK B, e il it X GeneMapper #A:0HT 3R B &S SNP A7 4 () JE A 7Y

SNP1 (G/A) SNP2 (C/T) SNP3 (G/C) FLHZIDNA
G C G
_— 5 3 IE
C G [¢ 3 50 fi HAMiE
A T C [,
o skl
T A G i :
5
— N P S |
53 IRE s Yk, EE
. :
v S AR R 5 5 ; b2 1o R -
Lo e B R U
S BV -

H ' IvA=sy 527 )
: ¥... o o
\ug_dha_d/' A N N
,’LAJ &T—/ \ ¢
» + A ——
ST IE R
T 51 (2-3bp)
. SRR T F AT () FBE
-
—

*

x, x,

x,
x,

*

*, «— x,

Ll

HEATPCRY™ Y I

CTHEIE) {} FAIE K

IR
—

SNP1 SNP2 SNP3 F BRI

SNPscan” (=i & SNP 434 Ao & K]

09
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> BAREIE
- SNPseq” #B75iBE SNP S EIFA

SNPseq” & H1 Ll RS A RHE A IR A R H LI RINZ E SNP 4 T EFIH AR, SRR B — M iAE
FI N S 300 FHT A SNP A AT 70 B e 2R FEAJF B2 R ] 22 7 PCR X635 A 157> 1 SNP A7 51 A9

p A —

DNA X B g4k, @@ 514 PCR ¥t A7 ERECE, ffmd@nd m@ &N (500~1000%), &ié—

AR 8 73 BRI A SNP oL 5 ) R

T
H K DNAKLR A
C
G
Ak —\
% dPCRY T
A5 4 BUSNPA A,
IDNAIX Bt & 4

JEHIPCRE |41 —T
Jinadapter, Ff 5 4F 5T index; —_—A

ZRARE. BB
pilleg

Q> Q>0 »

SNPseq" ## =i &

Bk

«— Atk

0> 0> 0>

SNP 73 B AR 2

LR E R A
Wy

1 st willlog

""" E S
SNPZ R J3Hr

= A Reads ®G Reads

A1 A2 HA3
G/G AG A/A



> BAEE

- GWAS TEH S BIEAR (565 I/ SNP)

Infinium Global Screening Array-24 (GSA) 3.0 Ji A [ A& illumina i H 8 36 A ER AR — 320, miiE
BV R s R A R e, SRR E T 65 JiMRER,  RTULN AL SR AT A e A AR T 2 2 T AR
MRl ARBRAS, KB (R R T %o FI R A iScan 45, — Ak 1940 B 0 LA K Infinium #5538 5 07 £

(CHTS) 2p#r, X 24 DFEARIN % B BeadChip & #2487 1XI T2 B AT TRkt SNP g, JIF— Wi Bkl
Ak T Mlumina 5 F 43 BEE 5 BRI (¥ 5 57 & HL AT 38 53 1004 . GSA BRI & 45 BeadChip o5 v A7) (145 )
%, MM FAK RS R Infinium AR R BUE. 252, AR AR AL .

Infinium Global Screening Array-24 (GSA) 2.0 FAE F 77 fis B

Table 2: Product information

Feature Description

Species Hurman

Tatal number of markers 685,808

Capacity for custom bead types 50,000

Number of samples per BeadChip 24

DMA input requirement 200ng

Assay chemistry Infinium HTS

Instrument support iScan or HiSean'" System

Sample thraughput® ~ 2304 samplesfweek

Scantime per sample iScanlsystem Hichn Systemn
2.5 min 2.0min

a, Estimate assumes 1 iScan Systemn, 1 AutoLoader, 2 Tecan robots, and a

S-day wark week,

Infinium Asian Screening Array-24 v1.0 it5 f 2 illumina 4 H 8 F 6 2 W ABER) —2m 2%, i B el
R A B s BT U R B IR AR AR I 90 A0 S5 7 A RORS R IS 25 F T S A — B < (B, s »

Infinium Asian Screening Array-24 v1.0 its 57 e 5

Table 1: Product information

Feature Description

Species Human

Total number of markers 654,027

Capacity for custom bead types 50,000

Number of samples per BeadChip 24

DNA input requirement 200 ng gDMNA

Assay chemistry Infinium HTS
Instrument support IScan Systemn
m?:urgsglfcaﬂ System sample ~ 5780 samples/week
Scantime per sample 1.3min

a. Approximate values, scan times, and maximum throughput may vary
depending on lakoratery and system configurations,

61

9&
=}
=
%
A
4
B2




62

Infinium OmniZhongHua-8 BeadChip ! & 7 o 4 3 A % B WF 5T (GWAS) 1E YN
BOULIE W o SR L AR . 2R 4k 1 BR 48 SNP 2 W HapMap 1) = A~ B B R T N 56 A 41 i
K (IkGP) o kg 0 Pk 6, W A B M 8T B AR R BE B, RUAE R b EON R b o R S PR R ¢ R

Infinium OmniZhongHua-8 BeadChip W] % & MFEA [ E L 890,000 AMAric HEAT I BE 7341 o 1225258 43 B 77 72K FH
Hlumina &4 ) BeadArray £0R, BERRMUN m TR, SBmA TR CFE > 99%)  mEIE (> 99.9%)
FMEAEAEZ A, FEM LA S KPS, AR TREATRE . 7T 52 AR AN I 47

Infinium OmniZhongHua-8 v1.4 % F 77 il (s B

Table 1: Product information

Feature Description

Species Human

Total number of markers 1,175,489

g:?d%e':igf samples per 8 Samples

DNA input requirement 200 ng

Assay chemistry Infinium HD Super

Instrument support iScan or HiScan System

Sample throughput® ~ 960 samples/week

Scantime per sample iScan E‘?ystern HiSCarT System
~7.5min ~7.5min

D BRI
HEHDNAIE
DNARE4N

DNAY

IEfRFRE

FEF D

= BARSH

TERSENALERAR

GEESI T

0D260/280 {E7E 1.8~2.0 Z [8],
SREE >50ng/ul.

BE>lpg

DNA #£ & 1] -20°C 55117 15
g & -80°C KHARTF. BHR
REFR.

HmiRE




- RRBPHNTELARNE
X & | mATE | afsa

Polymorphisms in Toll-Like Receptor 10 and

Tuberculosis Susceptibility: Evidence from Three SNPscan” 1|k A P E
Independent Series, Frontiers in Immunology, 2018,
IF:5.511.

A novel variant associated with HDL-C levels
by modifying DAGLB expression levels: An
annotation-based genome-wide association study, SNPscan” WL K%
European Journal of Human Genetics, 2018,
IF:3.636.

The distribution of three candidate cold-resistant N
SNPs in six minorities in North China, BMC SNPscan [
Genomics, 2018, IF:3.73.

KIEEE LR

o>
3

Oligoadenylate synthetase 3 S381R gene
polymorphism is associated with severity of EV71 iMLDR® k2 g 2 ) e
infection in Chinese children, Journal of Clinical ! R RS e
Virology, 2018, IF:3.101.

Association between the PPP1R3B polymorphisms
and serum lipid traits, the risk of coronary artery

R s -~
disease and ischemic stroke in a southern Chines SNaPshot JUINBR SRR
e Han population, Nutrition & Metabolism, 2018,

IF:3.483.
Antituberculosis Drug-Induced Adverse Events in
the Liver, Kidneys, and Blood: Clinical Profiles SNPscan® 1] e 6 6 P

and Pharmacogenetic Predictors, Clinical
Pharmacology & Therapeutics, 2018, IF:6.544.

SORLI is associated with the risk of late-onset . ® . I
Alzheimer's disease: A replication study and meta- iMLDR P T I TR
analyses, Molecular Neurobiology, 2017, IF:5.076.

Long non-coding RNA H19 induces cerebral
ischemia reperfusion injury via activation of iMLDR" B ERE
autophagy, Aging and Disease, 2017, IF:5.058.

Susceptibility loci for metabolic syndrome and
metabolic components identified in Han Chinese: SNPscan® WL 2
a multi - stage genome - wide association study,

Journal of Cellular and Molecular Medicine, 2017,

Gene Polymorphisms for Both Auto-antigen and
Immune-Modulating Proteins Are Associated with SNPscan® IR K2 F B
the Susceptibility of Autoimmune Myasthenia

Gravis, Molecular Neurobiology, 2017, IF:5.076.

No association of PARK 10 polymorphism with . ) o
Parkinson's disease in Han Chinese population, SNPscan” VY TR 2 A6 6 25 e
Parkinsonism & Related Disorders, 2017, IF:4.721.

Association of leptin and leptin receptor gene
polymorphisms with systemic lupus erythematosus iMLDR" ey o et
in a Chinese population, Journal of Cellular and ! FRENAS
Molecular Medicine, 2017, 4.302.

TREMI facilitates microglial phagocytosis of N
amyloid beta, Acta Neuropathologica, 2016, iMLDR" P R AL R 2 B e A —
IF:15.872. e

Association of CD40 Gene Polymorphisms with
Susceptibility to Neuromyelitis Optica Spectrum iMLDR" PO 1] K 2 4 1 [
Disorders, Molecular Neurobiology, 2016, IF:5.076.
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CNV &

FEPH 4132 VL AS 57 (Copy Number Variation, CNV) J&45 55K 402 % FEHIH L,
BRI = 1kb () DNA BN Bk, §738, KHEMHHASGHTAERNERER.
T HEAAMIEET gk AR e M B e S5 a, HATIAN, CNV 2
—FloHT () AT LA AR O s S R R ZH DNA £ 40, HAR B 5] 1 5 R 55 BB e 2
AL BER R .

> REZHUL CNV HEIFAR > REFEAMKE

® NARTERRERNAERE

éiéiwwt B R
DRI ® BT SR T A

CNVplex = 48-96plex W 1

e o | & PR, @
sl RIS ~O0OPIX N B AT R . AT S

DNA $ U EH A i N B e B

TR 3 4 5 AL arma | FE. ONVAILR B i
piste il A1 pmsman, S hRem R

> BR&ERIZ

« WSS Bt S o8N €T

W : et ' g g ARSI

> FREH

| BEARA | ARGRBIWTE | SR oo | KE oo | 4R
s 1 PCR A% UL DNA e 5E i PCR AX >300/ Bt >20 ng/uL 1 plex
AccuCopy® % % DNA $# AU A DNA E4HE H K >500ng >20 ng/ul. | 12-16 plex
CNVplex® {E R DNA # DU A DNA BEHILEE:NN >600/48 Bt | >20ng/uL | 48-96 plex
CNVseq® I DNA #2 TS I EAR DNA AR >20 ng/uL | 500-2000 plex
IRTR FE A JE R 20 7 DNA AR >10 ng/uL AFERA
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- WA ESE PCR &M

P S 5 A PCR FilHE A 1 Jee 7t B9 I I 191X B DNA 38 DUSit 7 v, 380 DU AG U PCR
IV 2R F 2 T B RSB W) R /S DNA B DUBGHEAT 0. 9 FH 19 77 v Je il SYBR
Green i A\ DNA XU % % #K 9% DNA 525, 4RF 5 A LA 2 #% UL{K DNA Hifk i 16 A A B IE,
AT L DNA F B2 TOGHAT A .
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® 2 5 S,
- AccuCopy % E DNA # IR MIHA (12-16 plex)
R AR A IRA T IF K AccuCopy” % 5 DNA # IIEGIIFE A (EFS: 201010180551.2)
AR 25 0 30 SR R S 5 RS G, DAJZARAL PCR SRR 28 I 228 171 o 1% AR A S 14 5 B L S ke
—ERMTEG DNA T BOREY) — A BS & BRI E B AU /N 2 31 GEHE IR EZE R,
WG %Aiﬁiﬂ’ﬂﬁéﬂi DNA B4 1’E7'JI9U:%H3I7‘6R%T£ PCR %ri* PSR 5 %i PCR 4% %éa Ei FE#RF

95 B MJT RSB B S/ ﬁ, %Uﬁﬁz‘jﬁﬁitl S/I{EXT FI bR ] S/ BEAT &E)ﬁﬁiﬂx H ifmJj'gl E’Jfﬁﬁﬁ%mﬁle
5 U U AR W qRT-PCR A MLPA MEL, 2Rl A AR H SRR A . RACER . SRR,
PCR 34 F ABI3130XL AT BANE ik, JEUREIRE SR A GeneMapper4.0 (Life technologies) #£4T H %
U oy S W TR AR S 1320, S 1 0 SR FHl EXCEL AT A #43#T

SIEFER HAREHTI HAREEET2 HAREERIT3 HAREERIT4
*
——tgac -—
t_—’tgac —_— Létgac —
*
N !—Atgac — L—’tgac — —gaC — Létgac —
FEZADNA (S) *, — &, x, -« x, x,
—(00C m— — (OAC e— — 0 e— — (00— — 00—
- «— -« -«— «—
N !—Atc—h !_,_‘C_<_ !'—’m_<_ !——’tc— LA[C_<—
5 4rDNA (I) *, * ., *, N
—tc—<_ _’—tc—<_ —tc_<_ —tc_<_ ;tc_<—

T = — = =
PCRY 1474 . - — —
[ —
%QE““EER%%k&%EH%%
i
=
3
L s M l S FrBR/AN
R
S/ WETHIAALL 0.82 0.42 0.85 1.20 1.62
LN 2 1.02 2.07 2.93 3.95

[ Tsm/Rsm ]X2

AccuCopy” % 5 DNA 2 DUECK I3 AR &
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- CNVplex' 188 DNA HEIUEBHRMEAR (48-96 plex)

CNVplex" S FTTHEH g i R P B R I IR X IREAT 2558 L 3, il % IR AR AR R B R BESIN
AN EZ BR85S HAS I #8760 H BR8240, 1 9 bR (K38 51 W0kl JE 427 W AT PCR 473,
LGB A PRI I P REAT PRk 2 BRI, e i e FL K PR ) 0 SRR A s e v, T
Rt B XI5 TG AT )M 52 -

5 UE T

o BV EEANIEREEE (HAE . wEd H(T), HR), H(T2)

o FEEAHRX G SRS (R{E) , @1 R(T1) = H(T1Y/H(R)

o KRS IIREAR (¥ 2 AN H AR X R B BR LA HERE A (AR B2 H AR X R {H (RR B 3 UG HERE AR 2% H bR X
M UL GBH N 2) HISRAFRMRE A S A HARIX 1945 DUE, A AR AR RR(T1) = 0.5, {H I S B R A
RR(T1) =1, 1fj T1 EXTHEEEAR A3 A 2, TRSIREA%L T1 48 ECH 0.5/1 x 2= 1.
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D o
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HEATPCRY R ]
i
=l
EE|
# A
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® P s N
- CNVseq i@ E DNA # UM FZAR (500-2000 plex)
CNVseq"® S FiT i Pl i e S Ve S SExt Y 00 (X REAT 4450 i, 3RA3 RN FIRG H B3RS B4, @
F DI =y AT PCR ™14 J5 ) H AR e B AR EAT il S I 5, 5 )5 PR AR A5 I8 2 4 W s s 4 SR AT R
BEAAT, T 5 R e XIS 4 DL

R A SR
T1 R1 T1 R1
| eI |
Sy PR 3’1@#1}%@'1

l TR SR
—ARE
600 (- mpmmmm - cccceeeceesei s eeeseseeesse
,, 500 l
£ 400 NSt Ny
S300 |- ieeeeieneenn
g 200 1
o M
T1 R1 CNy, (KLl A) = T1 R1
Nipy/Ng=1.2 (1.2/0.8) XCNyy (BIRFER) Nyy/Ng=0.8

| AT L
AL AT UK

Copy Number
W o W

(SIS

Pl i
T1: HbR2EAL, R1: ZHIERD, N: fliReads¥, CN: #5 01

CNVseq® i85 DNA # DB I A R & K
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RRE 2 EEENF

CNV s NHSEER 2 FEVE Y B AL 5 . KB40 CNV R/NE 1KD LN 31 Kb, 7R3 58 AR 738 003 >1%.
T2 KT B CNV R 100 Kb) MIIARXS > WL, {HIX 28 CNV 21 5 N5 B% A0, sl R ARG, Me
FEARZR  FEAEAE . BRIBE, A FTSEM . AERR I CNV RSN B2 23 M R AR IR RS W SR 220 Fo b UM B . TR 1L
it 4 BRI 2B PP ) CNV A BT U EE R oy . AT, iR WGS (330x) [MAE SRy, B0 ALK, Al
FORP T SEHLRRE L 5% 1 K oA N DA R R B b A . I A 0, PRV IRIR I A R A P BR (1X-5X0 2246
BRFTBLCNV, ML R [Zhou B, Ho S S, Zhang X, et al. Whole-genome sequencing analysis of CNV using low-coverage
and paired-end strategies is efficient and outperforms array-based CNV analysis[J]. Journal of medical genetics, 2018, 55(11): 735-
743.1 .
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DNA 5 =AM

DNAGE 7= BEHLFT Wy

A Bk S (300-500bp)

Hiseq 2x150 “F &l 7
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IYTHDF1 Regulates Tumorigenicity and Cancer Stem Cell-Like Activity in Human

HATE| afdf

® 2y —ERE

Colorectal Carcinoma, Frontiers in Oncology, 2019 ASIITsy RS = B e
Copy number variations and polymorphisms in HSP9OABI and risk of systemic lupus ®

erythematosus and efficacy of glucocorticoids, Journal of Cellular and Molecular Accucopy ZRIBEFRIR
Medicine, 2019

Identification of a complex genomic rearrangement in TMPRSS3 by massively parallel ®

sequencing in Chinese cases with prelingual hearing loss, Molecular genetics and CNVplex MR R
Genomic Medicine, 2019
The. characteristics and spectrum of F9 mutations in Chinese sporadic haemophilia B Accucopy® A
pedigrees, Haemophilia, 2019

Colonic Lysine Homocysteinylation Induced by High-Fat Diet Suppresses DNA Damage ® B REM R A

. Accucopy S

Repair, Cell Reports, 2018 FHEERE
Genome-wide definition of selective sweeps reveals molecular evidence of trait-driven ®

domestication among elite goat (Capra species) breeds for the production of dairy, Accucopy RSB PN
cashmere, and meat, GigaScience, 2018

Downregulation of.ZC3H14 dl‘lVCI.l by chron.losgme. 1493 1 de.letlop promotf:s . © T R
hepatocellular carcinoma progression by activating integrin signaling, Carcinogenesis, CNVplex R
2018

Low responsiveness to a hepatitis B virus vaccine in a Chinese population lacks ®

association with ITGAL, CD58, TNFSF15, CCL15, TGFB3, and BCL6 gene variants, Accucopy JTARERIK
Infection, Genetics and Evolution, 2018

Copy number variation in SOX6 contributes to chicken muscle development, Genes, 2018 CNVplex® I ARA LN B P HE

Ao e ARG T HA
ccucopy =

16p11. 2 deletion in patients with paroxysmal kinesigenic dyskinesia but without ® JIMBERIR 2 Mt R
. . . . Accucopy e
intellectual disability, Brain and Behavior, 2018 R
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Germline Duplication of SNORA18L5 Increases Risk for HBV-related Hepatocellular
Carcinoma by Altering Localization of Ribosomal Proteins and Decreasing Levels of
p53, Gastroenterology, 2018, 1F:20.773.

Spectrum and origin of mutations in sporadic cases of haemophilia A in China,
Haemophilia, 2018, IF:2.768.

CNVecaller: Highly Efficient and Widely Applicable Software for Detecting Copy Number
Variations in Large Populations, 2017, Gigascience, IF:7.267.

Complex recombination with deletion in the F8 and duplication in the TMLHE mediated
by int22h copies during early embryogenesis, Thrombosis and Haemostasis, 2017,
1F:4.952.

Molecular and clinical profile of VWD in a large cohort of Chinese population:
application of next generation sequencing and CNVplex® technique, Thrombosis and
Haemostasis, 2017, 1F:4.952.

Association between TLR7 copy number variations and hepatitis B virus infection
outcome in Chinese, World Journal of Gastroenterology, 2017, TF:3.3.

Autism-like behaviours and germline transmission in transgenic monkeys overexpressing
MeCP2, Nature, 2016, IF:41.577.

Analysis copy number variation of Chinese children in early-onset epileptic
encephalopathies with unknown cause, Clinical Genetics, 2016, IF:3.512.

Copy Number Variation of HLA-DQA1 and APOBEC3A/3B Contribute to the
Susceptibility of Systemic Sclerosis in the Chinese Han Population, Journal of
Rheumatology, 2016, IF:3.47.

Evaluation and comparison of three assays for molecular detection of spinal muscular
atrophy, Clinical Chemistry and Laboratory Medicine, 2016, TF:3.556.

AccuCopy quantification combined with pre-amplification of long-distance PCR for fast
analysis of intron 22 inversion in haemophilia A, Clinica Chimica Acta, 2016, IF:2.926.

Genomic variations of the mevalonate pathway in porokeratosis, Elife, 2015, IF:7.616.

Genetic variations of IL17F and IL23A show associations with Behget's disease and
Vogt-Koyanagi-Harada syndrome, Ophthalmology, 2015, IF:7.479.

Up-regulation of long noncoding RNA MALAT1 contributes to proliferation and
metastasis in esophageal squamous cell carcinoma, Journal of Experimental & Clinical
Cancer Research, 2015, [F:6.217.
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