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Estimated potential economic impact

$ trillion, annual

—

—
o

Rangs of slzad potential  Impac: from otner

of technologies from sized applications o ez
in 2025, including consumer surplus i
Mobile Internet 37-10.8
Automation of
knowledge work D20
Intarnet of Things 27-8.2
Cloud technology 1.7-68.2
Advanced robotics 1.7-45
Autonomous anq near- 0.2-18 Notes on sizing
autonomous vehicles * Thesa estimates of economic
mpact ar2 not comprehensive
and Include potensial direct
impact of szed appications only
* Thesa estimates do not
represent GOP or markel size
{revenue), but ratner economic
potential, Including consumer
Energy storage 0.1-06 surplus
* Refatve sizes of technology
categones shown here cannot be
consklersd a ‘ranking” because
3D printing 0.2-06 our sizing Is not comprahensive
* e do not quansify the spitor
fransfer of surpius among or
3CT0SS COMPANIES OF CONSUMETS
Advanced materials 02-05 Such transfers wouid g2pend on
futurs compatiive aynamics and
Dusiness mode’s.
* These estimates are not orectly
Advanced oil and gas 0.1-0.5 additive due to partally
exploration and recovery AR overlapping applications andlor
Vale drivers across
technologles.
* These estimates are not fully
Renewable energy 02-02 rigk- or probaolity-acjusted
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HTHzZ et t+HEK, F—K
% =K DNA |5 K344, DNA Ml
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FIF4E % =K DNA M FH R4k, FHPFs R T $ /5%,
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(’006) 22 30 ¢
Sanger s 25 |
(197 <) 5?_{
o920t
1960 1970 1980 1990 | 2000 / 2010 O E‘_ 15t
454 GS we
(2005) & 10t
DNA SUihE YR f?ULO’D) 5§
(1953) o
o 2 1984 1989 1994 1999 2004 2009 2014
(1980) s A
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* —REEATE G ARAE 1, BAERD
oK #8804 Roche 454, lllumina Solexa  400Mb-1.8T 2h-3d >99% 50-300  HAEZ EEH.  FAliEk FRE L
A% BN B Genome Analyzer. ABI PRA, E= T3 R N R R
¥ Solid AAs
BE=R FHF AR Bioscience Heloscope. 0.2-30Gb 2h <90% >1000 BEHERK B RRME, R
A PacBio SMRT ARAA 1% A 7 kAL
4219 s 3LsMn Oxford MinlOn. GrindlOn 5-50Gb 1.2h-2h >90% >1000 @ EFH. kKK BB LM, &
i A B, DA ST kA
KR P RIERAI R
B AR A AR, ;4&55"/%%i*;%iﬁ’u/\}ﬁ)ﬂ?i@]ﬁﬁiiéﬁiﬁ"E"»%‘u}io =
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TALE ESTASRAN, mEBEWHE S, @25, RAK, 2B TFAm

AR, 'l‘/ﬁii&é)iﬁ'JF’rﬁﬁ?’% SUrAR T ERAERILWT . AEASAANAT

BRI, B o [AEBHERS. NS Fobs TR E
BERGN S %’mﬂmﬁ&*m%%iﬁiﬁ
B ET: £ZNEF-FE GI_E 701 7] ot GE HE K
10,000,000
IBumina
Buimina HiSeq X Ten
usrina HiSeq 2500 fis0
1,000,000 Hi-Seq 200 125}
Complen (@) smisoun gy
Genomics SEOIW  Bumina
ABI SOLID_ImMeligent 75 HSe 300
100,000 [30x human genome - ™ <y
—_ GAll 35 i
s NextSeqy 500
E ABI SOUD 3
= 10,000 Hotsoops D
= 0 Pdonator
g 100 human exome a1 souo Gop e Tama SIET 1 e
=] Roche/54
g 1,000 GEFLX
% Sciexaflluming Pacific Biscence
(Eu sequence snalyzes Rl Ondard Manopore
100 Roche/a54 .
454 GS-20 GS Junmicr
pymsequencer
10
O R R R

E: ARAERKARNFFE, HEAKFREEK

F % : Molecular Cell, # &iL &5 HT
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« BRAEFIAILI00T , H A B A0S
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B 9: B 7K BN B K HE

KA e 18]

2014.01

2014.02

2014.03

2014.06

2014.07

2014.07
2014.11

2014.12-20
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2014.12

A

X TERASINE 3 ANFmp LR ehd

X T e ik is R 4R AR B0 5 AR K S A AL
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* TR GE S A& RN ARG RS R
B PR TAEME0

he “EH R T A&t A AR E S A K
BEAE”

& 77 ZAREME I ik

A RAEDN 5~ e B

% KA BN F 7 Speg BT

HAe = A B S bl BT

FlE gl A BN F R RS X ST
A 4938 %

R AR EFE2RAR
CFDA AR A B AL A (Il £ E 57 Bk
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CFDA. Iit% ‘ ;
AR, TR AFIEL BN AR R R
it & i 4m B ST LA P AR AL B A e R R R KB
Iit4 N B = BRI 240 K, 8 4
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CFDA BB BEREATE, MEBRKLETS
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CFDA Hk vk 4 & A OBGISEQ-100. BGISEQ-1000
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CFDO Ok 52 4 B DA8600 A& H M| AL k7
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CFDA BioelectronSeq 4000. I ##= & NextSeq
CN500 A B AL _E
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AT i 2 5 50 e R 2 K TAF 6938 4a

T 5 8 A 7 AU T B 8 = A R ) R
B ML N AT 3R A% 5274 W W R 2 9K AR 89
il Jm
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A2 0,898 Jm
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€ 25 4 X 34t Bl A 2 Al A ) B ) )
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#AREH X)) D
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R E
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M B JE AN AT A 2 58 (PGD) s AR,
3
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— 3P L0457 R B &2 A B A5 R
AR B2 3K &
FEREARAANSEIA ETHR, ki
AR B AR WG R R R AR A ) A AL BB K
89 E Z A, 3F #3430 MABEAMERE A
ERRIOk N
BUHFHZREFHERE RS A ENET G,
& I AL 3F A AL B 7 AN R 2 R A 2
A2 R4,

#— R F R E R E TR AR5
dde Ak BN R, AR BARAL R 2
AR A AR 69 BT K P

kK. K%, CFDA, Lit#k, W RIEFAA AT

B ARAFHEX LA DENKRGRIIT RN K E: 1. AR REH

SRR AT A kR, RURRES, WA S AR KB 0SS AR
B, Bt ARBEE., REFTERPFRERGTE,; 2. ARERZ A
FAEE, KB EEIE A 8E, REALMEEKRT: 3. HBARA
A 5K BT I 69 K mALEl, IF g A B 48 B R AR A A g 69 AR S
ekt 4, ARMBREE G R EFORITATERES, HRAF
RETT, ARBLW, BT BRIFFREGHGLE.

B #10: K RZ0 575 F /= b 57 09 A 5T, IRFE T A JE

AEEAFEZRA T AAARRA RELBAMAE. BEHFRZEL
Bl FAT TR, HAAREE. RFFRAEF FRERGTE

-

ERARARATABRE, F2EBIR LG, RS ARERAF

Bb 7 A B SLBT S0 H 48 AT B 69 ZRALAL, BE R AL IR AL R AR A
7 o ANRAL 3 7T 6 Hmh

/

ERMBRELLIEREF O RITAMERE S, UREET, A
BRI BT BREE T REMRGEE

Rk ERARBRA, P RIERFLA
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EEAMNFRFZAESFHLS, BR 2012-2017 F 543 &H 20%-25%

HRERZREFAHLIEG LR, F5ET 7 EGRAZESAREIK,
Wﬁ%ﬁ&?ﬁﬁz%&%%%%ﬁ&ihsmb%%kﬁﬁ$%5mm
LA, W R £ F B ILIR R 69 R B 6,45 P53 £ % . BRCAL £ % | Ras
RE,WntEE., EGFRRE, Mk ERRARR T 28R 85 £
BKREF, ZAERTAGG “— " 857 7 xR 5 57 A E
&, @MERM K, TAWHEESFREMAE,

BZ1L: #4877

F s KA A FEM

B A& 12 B K B Fetrsd & 4952 i) 254
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¥eAR EAGESE

EGFR SRR, REBRR, RiE

R,
KRAS, BOAF ,PIK3CA HOFER, MRER, R
FRE R
KIT, PDGFRA FoLER, FRER
I BRAF ®TIER, BERFER
ALK, ROS1, MET FBRR, CInBR

Fp iz %%ﬁ% B

R

Frost & Sullivan, ¥ 3£ A4 50 A7

R P BAE KT

¥ /EEJ7 (Precision Medicine) 2 AANMKLIE 7 4 & sl FE£ 2 B 280

B BAR Bk 2 AR A 12 85 RBBEAF L A KA K6

AEFHMELERTRX. HEEFARARIARA, RO A5AF

&*%E%mﬁﬁ* T K AN G4 &R ER AT EDATTH
oM. BIE 5 R R, AmAhaT AR E &R R AR B A s T e

5,%ﬂ R BAF RS Fe SAZRATIH AL £, RARAN T KRB

MR BHHTANRAKEETOBG, RSFRLEEAGGKE.
B # 13: #k [E 77 71 R 425045 [E 77 A 19 I 525

pA

2015412 4

Af] o "o B A B
201543 A BEEFAE P LA
. “EEBEXKE, #
A R TREAAA aAREA AR
201542 BEE RS REN, SR AT B
e i i & 220305 37 BUF BE RS
* 9 FHFFETAE BERE FEAN AAAE.
2015417 FLEFLE, KB 60042, 7%...

FAZPERREAR
Fi, H19EFF
FEBHEE A, e
it % 7 MR TERBEEFR

— AR AN2.1510 £ A EERER L.

REBERFE LR

FiR: P RAERA T

AR FAAFRETF R, AFREREE2HARSSWRT O, 3t
B T L RANBR MR T, K H AT LB F, HEES
ERH A, — @@ AR FTARERENRETLAR,
Mo iR B 3T Ye e B, Bk EE R IRE A EIT 7R RT ], R
BRAR; F—7@m, RRMNFREZEHF N ELEESR, LEHA
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BRI B, T VAR ST AL A B S AR ARG, AR RIE,

2016 4 2 A, (AR) & LXK %4 (Genomic analyses identify
molecular subtypes of pancreatic cancer) 8B JE 5 IR _E2Z 4 A%k
SH kA, F—MAR TR AR AK (454 Squamous. Pancreatic
Progenitor. Immunogenic #= ADEX 4 # R B IFIE L&), £ 5%, &
f? Ty kA AR AR, AR EH AT LA RS B B AR R A

22919
L*cﬁ??méﬁi%uo MAEHRRKGHA T AHEREOMRE, TERESHERT
VA B 538 1 K R B 4 AL B AT AR /RSB BB T
B # 14 : 232 BRI A 69 F F] 97 24
b
Silhoustts Inferrsatian
n=232 I‘_mfu‘
- - - - ADEX v
mml - I 2 BT | 003
r Souarnous 1= M| o
il
Pancréae 40 45 | 008
Prosganiie

a4 a8 a4
Sl I
Average sihoustle width | DLIT

an a2

c d
S — [T Tp— [ —
Pon i1 ™ w10 [
! &= . o
| l - o e
E : B Srens e
- 'Inm,r\oww;
BE sqamos

S0UMAUE
Fvalu-a E..‘Ha—zl F"ualua 2.25a-20 P.vmlug = 5.D6e-28

I M'mm Ll

F"l'ﬂl.lva 1.0Ma- 19

Extended Data Figure 4 | Identification of 4 robust PC classes

in 232 PCs with mixed low and high cellularity. a, Unsupervised
dassification of PC expression array data representing 232 samples
using NMF. Solutions are shown for k=2 to k=7 classes. b, Silhouette
information for k= 4 classes. ¢, Heatmap showing differential gene
expression between dasses. d, Boxplots representing (JFURE, stromal
signature scores and immune signature scores stratified by class.

e, Boxplots representing ADEX, pancreatic progenitor, squamous and
immunogenic signature scores defined using the RNA-seq PC set
stratified by class. Boxplots in d and e are annotated by a Kruskall-Wallis
Pvalue. For comparisons the following sample sizes were used: ADEX
(n=49); immunogenic (m= 67); squamous (m= 71); and pancreatic
progenitor (n=45).

K R: Nature, P &L K47 7CHT

2007-2013 5F, AFHABENF T HAMEE 7.94 £ E A5 L4,
£ 4-¥:% % 33%; 4%4% BBC Research 7], 2013-2018 4 & &3k 7
21%, 2018 F 4L RN 5 H HMALK 117 10E Lo MERDHXF,
P EEARHET GGk R, & 20-25%.

A # 15: 2007-2018 F 22K K B0 /7 7 Z(Mil $) B % 16: £ #KR B]A 577 55 F I9 5 1% A
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BBC Research, W &4k #4507

% : Markets and markets, F %&iE % 5F 5

BAEARMNETHRKZEE K. BAKXRMNE =L 2011 FiT &5
A F A AT, A 2011 SFRTA F AT MAE R % —ANE ST R R TS,
By ERAERDW . EIBHNATIRAEF LW, MBS A%k, £
RMFERBNAAREGHEEF, RKZHEX: BASLEEHR R
it 2.6 10, HhEREZART 110, FAILEH A IGEY 8%, 547
WEERP 310 7 (RTHH) 220 ), S o¥HHATHP 300 7.
EH A A B 5 Ak 4 KRB 2014 F B AN 6.6 12T,

A #% 17 : 2012-2015H1 # X £ 2] & #)/g X ( & % 1) B %18: £ FaE, RahF 95X BRAFR
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Rk RARBRE, FRIERF A
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40,000.00 - 2000 4
20,000.00 - 2000 -

0.00 - . . 00 - :
201245 20135 201445 2015H1 20124 20134 20145 2015H1

KRB BRERBES, FRIEFF LA

kB REARBIRY, b RIEAFLI

HARBEITNET = ZAR AR A BR A~ st A2

2016 £ 3 A 8 B HAHIHERAR T (HEAXTAAERE L KT

XA EBEFHRLE L EEM 2016 547 B PRAEH 9@ L) (B4R
BREFBEER)), AHEAEES A 2016 FHAEBHHELETZ —,
FHEANKEBAROIE: MEBAFAULY ARABEE R KA END | f=E
KERERNT, EIEMEFREBELEFTFE. RAEFLEDRE
P, ¥eAR. BIRQGEBRF AT BARKE ., ZiP BAHLA BB EE
Fls R ETE. BRI RFR . WA R G T DA T
MEKZBEANBDRERED FE.

B 21 : #5k FE77 B K # ) RGN K AR

WAL AETLARE. £ET
kﬁﬁﬁiﬁg;ﬂﬂﬁﬁﬁi

AHABE A inkdh. Fedf.
3 0 LW feardi i AR R

HREFTHARLGHRASEE
kﬂﬁ&ﬂxﬂﬁnlﬁkﬁﬁ% FA
#

ALY BT A5 B
HBHRE T ?L'ﬁ}?cﬁ RAFEAF

BREAZAYPORE S EFR
Folh R AF F 4

AR T EARAD S EES
ﬁﬁiiﬁﬁigﬂﬂﬁﬂf&

KRR F RAERF T

HAEESZBREEHE F RO RAZFERTFHXIAH: £ 2020 Fi7, &7

2077 AARAEE, TEE, EPE 107 A, URSHLE ., "FRFZ
Y%, JUIREFRALIT 30 AR 5 FERLBAGNFE, AP
w77 MR AR RAVIK A AT A& E ST B K45 & 6990 70 F Ak B A K
B 5 AL AR .

B % 22: BTREAAXAFEHLKXZEKZITFA

7% 23: T X AN ETAFIFE
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B AT ERAAEADIAL

KR | RAFRS (20| FHEQRAFIG] | of R EAF A ShERR T | BRfin (5| $ARERR | AdEAS (5
{105.A0) (107 A +/ (5H+A) At

R P ARIERTT T R P RIERI I

ABE R A b B AL RRER BN RS IR 5405

m ARMAFERATRT AR A L, PH. THEIAZRRT: AL
B HA R £ FlE, FaEA A RNE S A RENRS, TR
LB P

L& 24 : R B/ oAk 4

wE A UFRS Bt 3 ZomA P

& 4h

R

b

KR RIEFAT AT

b BE AL 2U A RRFRE S, BN ZHRES

B AENBHRKEATESEINARS 6, —RKMNFNETH I EREE
ok BB AR R ABAUR A R AR A BTN 6 Ak, mAR
MBS AR FRR, AEAZETAREHER. B A, B
A G, EERFEGEAH FIFEHT 2R tops, AT EENFIFEL
AIHEMEER, REEAPEFEE7]4KE 6. HFRKEARLMNERZ
NARAZE, BRARGERMEHR, F_ARNETHEEIILNL
kPr ¥, %64 lllumina. Life Technologies (#% Thermo Fisher
J51 ). Roche. PacBio, X ¥ lllumina 7 %8k kK, & 71%.

B % 25: £7K DNA H 7 H K EF] = b 25047 A # 26: llumina, Roche ¥ £ =AM 7R 7 %
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%M f 209
HZ: — 30
eezilio] 27
] o 19
] j— 17
7 [E] o 16
E:S AT e 12
= L -
& T fm 7
h EAH 4
A4
Bl j 2
A B
PG AR ) 1
R Y
W)L ! ¢ . :
0 50 100 150 200 250
kiR FEREAHEMEKR, FRIERHF T R F RIERTF AT
B %27 : 27 #=AWEPRF G FXH
Platform Library/ NGS Read  Run Gb  Machine Pros Cons Biological Refs
template chemistry length time per cost applications
preparation (bases) (days) run (US$)
Roche/454s  Frag, MP/ PS 330* 0.35 0.45 500,000 Longerreads Highreagent Bacterialand insect D. Muzny,
GSFLX emPCR improve cost; high genome de novo pers.
Titanium mappingin error rates assemblies; medium comm.
repetitive in homo- scale (<3 Mb) exome
regions; fast polymer capture; 16Sin
run times repeats metagenomics
Illumina/ Frag, MP/ RTs 750r 4% 05 18%, 540,000 Currentlythe Low Variant discovery D. Muzny,
Solexa’s GA, solid-phase 100 358 most widely multiplexing by whole-genome pers.
used platform  capabilityof  resequencing or comm.
in the field samples whole-exome capture;
gene discoveryin
metagenomics
Life/APG's Frag, MP/ Cleavable 50 75145 30% 595,000 Two-base Long run Variant discovery D.Muzny,
SOLID 3 emPCR probe SBL 508 encoding times by whole-genome pers.
provides resequencing or comm.
inherent error whole-exome capture;
correction gene discovery in
metagenomics
Polonator MP only/ Non- 26 58 128 170,000 Least Users are Bacterial genome .
G.007 emPCR cleavable expensive required to resequencing for Edwards,
probe SBL platform; maintain variant discovery pers.
open source and quality comm.
to adapt control
alternative reagents;
NGS shortest NGS
chemistries read lengths
Helicos Frag, MP/ RTs 32* &§* 37 999,000 Non-bias High error Seq-based methods 91
BioSciences single representation rates
HeliScope molecule oftemplates ~ compared
for genome with other
and seg-based reversible
applications terminator
chemistries
Pacific Frag only/ Real-time  064* N/A N/A  N/A Has the Highest Full-length S. Turner,
Biosciences  single greatest error rates transcriptome pers.
(target molecule potential compared sequencing; comm.
release: forreads with other complements other
2010) exceeding NGS resequencing efforts
1kb chemistries  indiscovering large

structural variants and
haplotype blocks

RR: F RAERFTIAT

B &) ANAE-FEREMRREERAEGLE—Z £5 . YA llumina Solexa.
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Roche 454 %4 : lllumina Solexa # 4 34 B & & K 49 5 — K0 54,
AERAZ €45 DNA M Flowcell 2 i . #+ X PCR #=l] 5 ; Roche
454 73—/ T WALiE F KM B HAR-F &, RF AL 9.4 DNA &4
4% . Emulsion PCR ¥ 3%, ZBE N 5,

&% 28 : lllumina Solexa )/ # X W/ 7% F B # 29: Roche 454 M/ 7 #2
Wimemme |Wlmmngs |Wlseme- o | A s{é Y —
- | i3 jti'; ¥
an. [ )= e g it 0
gl | i AN i | Mee
R
1) b B ‘i. .
4 8¢
& ! s
P 8 n 12 =
= . "
il . ol P O
1/
4 Y e Flowgram
"‘ ”a-' . ey spquence 9
el beadsinte ' .
% : Annual Review of Genomics & Human Genetics, ¥ %&if 4 5F & %: Annual Review of Genomics & Human Genetics, ¥+ %&if 4 5F
SR =

= MM FBERFZRA ZHKEE. BAN A LKL ERER B AT
lllumina Z:8 20 5-F& 4 £, 2013 FE XA R FF 1.176 10£ Tl
Complete Genomics #t m itk BGISEQ # 7| F4L. b, B EL
B o i &80 5 HAKF46 SeqExpert-IIA 0 4L % PSTAR-II
FrmE g ARNAF R %, FEMAFREARBIARE G LESET ALY
% K& @ENF R4 BIGIS T 2015 5 8 A EXd\#., Shms, H
Wb RE R 69 K SR RAKE SR ik & 69 77 KT AL %, B A
LGN RGANE, SR ErTR5EREESLEARK KL
£3E,

A% 30: A $EEENF 9 E 7 B FRISEE

Na LM MANFEF W ANE 5 AL KM AR FABE EBREAT WBISH

X xR Y 4 LA L5l REFSE B#R
Waiy RIER BioelectronSeq H H A A A *
4000
ERER Ky CGaF BGISEQ-100 H H H H H H
BGISEQ-1000
REXZ 3 BGISEQ-500
FZEER %5 Thermo DAB8600 H H X H R )
Fisher &1k
N#Fefk 5 lllumina & NextSeq CN500 A H P P X X
1
B E REX: ¥ 8 HYK-PSTAR-IIA H H x x X %
ZigEik 5 lllumina & HiSeq2500(V4) % X V9 H 9 b
1
*EHL RERC ¥ 3 BIGIS £ £ £ £ £ x

KRR F RAERTE AT
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K% 31: #A#FBGISEQ-500 £ 2757 B # 32 FE5FERFPSTAR-I & 7] £ B0 7 7 4

Rk BRER, FRIERT A

Rk FREAR, P RIERFTITH

a5 A RRR R OMIRFATR LS B AN

ARMNFREBF I EZSABKEL: —REH Ao T A RN AR S4R
HHE, AKAEMNF PO, KAXRAFERERKBMNFRSE NS HE,
BaE RAR, ERZR. B EIE. Broad #TLFT. Sanger #F %A
ZREEEHA PR, BT RGEARARRSRER, RIERER
B ERE, KARAMNNEANE, OFEEREAR, Wmfk, 254458,
B AR, wepw, L RSF, BRNEZEALZATARERIRS A
2N

AR AR AL IR 509 B AT, TR A EATEANK A
AT 3R B AR 69 K Ao B T F AT A T hade, £ A Rk
A, mAFM A —F Tl A4 b Lfe Rk 3) 5 P T g KB A
BRI ANBEIE K i, AKXRNF A LA = omd (BEF5
Tt ARNE, REBRF) RA TR, REZLAREK, THm
S VMR & AT AR SRR N £ 28 R0 =t T 6 R RBESATT
AT HIE K B

B % 33: HahFl IR % 7R B P KA S

AT W AR BRAIEY RPN LSR8 T e T4k, £F
S ZHA, RERGBL-F TH

A A H L Fe R b3 F o FAa AR NSRS T AREELK
£ig

VARBM A A R #2 Fmms (BEF5FLT. AAMNA.
HERET) RATE, REEXREWN, Tk

VIAZ B M e BABIEIE A £ 25 R 89 2t B & RS0 BB 97
T R A F T IR

Rk BREARBEA, P RIERFLA

B HARMNE RARRAR 509 A E G A B DA, TEAAATEANR
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BAY: BETHEEERENERTRY . BAZABAR., THE
HRESHLERE, MR ATHE; LiHEX STk, 4. 020,
RIZ, FARMESHEXLE: REAESSHLAAAEL, REAM
RE#iTms, HBABDAR. AT B A/ EFAER TR £ FL
ANy AT ETaF, AT AR Ak S EE— g

BLZ 34 : I kA6 IR F7 K B W7 % S B

BETFHELEERERERFAY . EABBEAS. T
WA RS SHFRE, B RAT M

&4 X % ik, HAS. 020, RI. BAEME A4
Xt

IR -84 % HACFoANEAL, R4 B IR 5-3AT 44, RIE
REA A AT A R AF Ao e R R £ AL M

A7k BT AT A SRAR 6 Ak G- B4R i — Ao iR

Rk ERERBRS, FRIERF LI

A BE AR B ATIR S4BT 4 B AL AL AT A = AT AR B AR AR A 15
TG EAERAR S AT HENE BN ZATR: KR, WAk, HRA
., ZERE, LAY, EREARNIZH)HAEFEAHET F;
Sequenom. Natera. Verinata. Ariosa (244 % Ko a) i) &
S AL E T, @ LifeCodeXX +ix TR T % 1L H Sequenom 2
s R K FM T, il KA REH 53,

B # 35: A& B 7478 A& Bk 5 A

AFMET 2010 5, B AT RSB EEEMNFEA, BI6KE S R I EF 0T X
AR RS E, &7 %A L4 DNA Zaianl, 2 EARRRBEN . AEREHE NGRS iH &5
B ARG FHWHARA 54, RIERBI RN LB GFL LT 4E AR LEEH EF IR
SRR REIEIRES A — IR EYE S L, N WAE 600 22571, 2015 F ¥+
AP 6.27 12T, 4#)iE 0.66 12 T.

NERETF 2011, FEFFa B s TANFRAFGHAETEARRELGHEF R AL

ANE R ET 2000 4, A 8000 %8R T, RH . AWEAARE S ERALITFHAL S A
BATFG NG, AawcRH BN, AMHANIAREF ERAIRBEBERL. FRAE

NE R T 2009 £, HETH K DNA Z@ 20 FEKRGE AfiEr . 2045 804 R

NEAFETHESFHA. & ZHBRRRANAMNGRA, 27 %0EL6Z AR, %
FMER TR LR SN BEEERSYTHEMIEIL RHD LB 5240,

ANE KB AR
N 5470 B
REEH
HRBR

B AR 3389 5 ) o
ELLY: &

7= MRS
£E49

YW XA SR A A AL R F AT R o
Sequenom
Macrogen

NE R ETF 1997 F, RANBAAL L BN L, TREAHTAANFBRS>H KBS R &t
BEE . RB IR BAME. HYRGH XML FHRRATF.
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KR RABEIEY, b RIERG R

SRR

T AR ARFNRSBANE, ETRERA%T bR

B AU R R L g AR, A A P T KA AR EL: —RRT

EfR, RzFREFOERS R, 248040774 REMN L 54K T
ARG e itTs, BPOEETIMALREL; — RS T
A e R B R, R IR S 2@ @ & £ B A SN AL, 1)
Ik F. B, FTRLH. RIBNAFEP

B HA, AERMNFTHELRKGZIAFERN, LAZH LY AREST L
M. #%4% Nature Reviews Drug Discovery ##%: 2012 5, ##F & F.
Bk RAeEST R R GRS H A 67%. 22%. 11%; 2017 F, #5F
A, Akg AAET R &SR 43%. 18%. 39%.
> ik, EE lllumina, Inc.. Life Technologies % B & B 0 5 E sk
HAROG KR ERHA, KN BN WA, BRAEEEESFT
%, FHHF AR & T A4 A lllumina Inc.. Life Technologies % % &
AR B, BATHRIRS. A515 A A B R B 353 Ak 53
.

> KA AR FRRGH R B RS EHEOE, ERFERARER
S N BR KRB B AT R AR AR R R B 8GR AT A 2K
RAER, KEAZ) 28R T Hhled KRN, B 455085 H &
M. BHmARAAN, IFEERAAN, RBRMEDBN ., &R EF
5%,

[ % 36: 2012 FAHAFK 7] o 2 B A /7 T %5 67% B % 37 : 2017 F £ 7 & 7] o % B A /7 T %5 39%

4k : Nature Reviews Drug Discovery, W % i %4 %P7 %% : Nature Reviews Drug Discovery, ¥ &k % 4F 707

AR E AL AR ERARRR, AREACEZTER
A B A KA R ATAR A S R ROk B, A #£>00.9%

A BRI S RIS E R ARG ELERRES, ERRA T
A7t £ AR B AR AR 4 69 T A PB4 ATV A B ATAR AR RILF A b
X (ICL#X) 24 L4 iR

AR ) A I ATUS SR AR, #4892 = AT R AR B AR . R4 2 AT 4 M AR R 45 R
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B Japkdn, FRH—K DNA A 5 H AKX BRI B ¥ 6955 5
DNA 7 B (&4 f5)La5 3 DNA) #ATW 5, HHnl 54 RotiT £ 4013
B0, IPIFEISILERAER L, AR IEILRE &= K4 etkk
A, HEZRRBHNILEEARFTF W REART DNA 22 HER
o, BT R R A AT BT AT B % R A,
B # 38: 4% /)L DNA #AAFK A &

Maternal
Bloodstream |

X8 Fetal DNA
Maternal DNA

%% : Prenatal Diagnosis, W #&iE#aT %P7

B RA AT AR T GARR 7k, AR RS CRAH —RAFEK,
o £>99.9%). L4 (RAI 5-10ml RN Ed), %4 (GERISIL
FTHARERFIRZ) T (F 12 ARTEL A =T A BAEN),
AL (RENRELERAEALBYNEETEKRR) FKEE.

B % 39: 8= Gt T 1% 5400 7 4

2k £ | KB #®E L7 RHE R et Ao B 31
ZREB A4 75 DNA £ 12-26 & IR J e ARAE K45 99.9% R = R e 1-2 &
W F 7 ik
% G A W) FEBRE (BERE 10-12 B (2740, 21-=4k 50% 4 5%EMmEE —RAR
7k ) 16 B A% (B+4)

FRF A 16-21 A& P 4 & AR B 43 99% 0.5-1%i% = % 4-5
Ji# Bk 5 ) 20-28 & PR B e ARE B i 80% 0.5-1%% = % 4-5 g
RESEF A 10-13 & PR 3 e ARAE B iz 70% 1-3%i7 = % 4-5 g

KR P RAEFRA AT

B RENBAKEHAE, SARMNFERAFHRS, BT EEAR
TR GGG T 77k, AR BT E AT 0F A F AT SR AT IS . R E
WAL A HTEE b1k 4%-6%, H-F03Eh A 80429 00 7] (XK
SHERR 16.7%, R fiE 10%, &K 224 3%, & F 5.9%, ikt
64.4%), &AHRESF 500 575 EAERIEILEG DL —,

B # A0 : K ] 4 4 fGAFEL 5 B F#EAL: =L & KIEESFHERAENR K R FITRH
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P IRiEss RS
ZHOMNGTAI SECURITIES
. . Bm LR 21-SARGAIE 18-SARGZAAE 13-S4REAAE
H A ¥ E £H S ) N -
BEHIE AAMEFAB LRABEAIK EREE K
# & B 54 900000 120000 8000000 A AERRFR T EARAL T ERKER
AL (4-6%) (3%) (6%) %% NN /A S NEF L Eias
E R‘ 2 ,é\ﬁ 27000 6000 220000 R&HBER 21 T e =4k 18 5 &k =4k 13 k=4
e (1/800) (1/700) (1/600) & T3 1: 600-1:800 1:3500-1:7000  1:5000-1:6000

KR P RIERA AT kR ¥ RIERT AT

. EALEZATAERN (NIPT) F3% £ 24% KA B (BGI) 4= N 3% 4= & AT
Biwr, KRAGEMNBRAZEZLARANFG T, FH&F
1800-3000 .. HAVEXAEBDILHE H 2000 To B A5 5 ai&
#1600 it f, 35 ¥ A LayZH#dFdak 20% (320 ), ER (FH
A kR k) PR Bk B daE sk m B AT F AT fRiX 35
Z AT Flakd £ 20% (1280 7 *20%=256 7 ), W *f & 77 3% = 6] % 115
ez, WHHEH Ko

B AT A RN AL A R B H % B EURIAT . 2013 FIE I “ LA E AT A
EARR” HNEINTAREFT ., SHRABETHALERFE2 A A4
705 T, Hit X =41 A %5 E 455 TIAT . 2016 4K 3 H 4 12 L
¥ Fda LA F AT AR AN AN ERIRAE TR b, AR B AFHHREK
B (GAFTHNEREINR KL — R ERELGT R, BALK
FTL) FRE AL, RN A H SRR L AT Tk Asra R
HifEFTLeRER, BRFRER. FRLHRERENA B ANERK,

BZEA2: KA, Bd. FH B~ FTE BN B 5K

hlﬁﬂ-ll .lﬁﬂﬂll

o FENIPTN o RIVFRFIRA s HERIRE
TR BE (B4F HFHE B
REFHRER BIIESE G AR
o BE JLEREZ ERFEE

o LB —ZRE & ZE R
ZAENIPTER & B Xt *x
NEFRE Z, HRE  «BRBALRH.
iE FET 20 = IR EEH

F o5 IR B 2
2 W NER

KR BUF RS, FRAIERS R

ARNAFERNABREY L, WHBEMNYT—NFILETH

B AR FERABRE S BT A EFARLSBRSR T AL E 5, BRL
RAXHARNFHERE AT RAE RS AEISAL N AT 8 A 5250
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ZHOMGTAI SECURITIES

SRR

(PGD). M@t 5877 =AM, ik 7T —tils R A& (B
R 7 A AR NATRAE S8 17 K. B4 5457 20
K)o NMAARAF HIGRATE L, SHa KB M| R PR H R R
B iR H S A I AR R A ARRAR R F .

i@ AR B AR T AT RIS APt m, A KRB TG £ )LL), &
LK 7000 S AR AEM AR, SEAXERG 10%ESL. H—NEALER
TEBEGAIGE T ARBANE RO AR T F. R RIERT T L EARE
HR—MHERAR, NEZETH 14 G TREABRERFH. wRHE X
FEARA TG, BRA 12 9LEE K. BATRMNTLET M5 ARE K
ek A B, @i AT AE R A9, T AR BRI, A d A AR
DR L ENIN RN

B % A3: # B E e F RN E L

E R B E R AR

W HER b AT R HBA1. BA2. HBB
B L K s B, BE HBB
FAETR &S g GJB2. SLC26A4
FMEEE WLEK Ay it AR R R 5B SMN1
HRIEFTR R MEY%, FYFRT DMD

F 5L JE BRER, HAKT GALT

R BRI A KiRE. BES PAH

o B B, R F8. F9

B & R KM RFAEAG. Jo A ATP7B

B LR AR ¥ A AR AP & CYP21A2

R R ke E, SLER & & GAA

LR & ¥ Ko h %R PKHD1

R P RAERAT T

JEFSHNAT R AR S50 (PGD) T4 3R E BILE A%, 48 (2012
FhERSH AT ITEMFRAE) AT HEET, KERELHEH
AT 5000 77, & 2| F#h kAarkfplay 1/8. E K& Kb hsb AR
iz K&, PGD BpH =K “RKAEZIL, ddstipmiens AP A
AR AT AR B ANAT, BIEFERFET, LARBIGREETRER
FE, Mmdr i AF IR P AR AR AL, Hmik il —/EF IR
BeBEATAS AL, A K KR &R E RILE & = P %, PGD & B Tk %
K IERS ih L AE HAZAR, FREBIERS K B 7 5 RO TR ERAT, AYT
StFH7 B A2 0 KAk B R B AT e IR IS B AT AR AL, RSERAZ
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SRR

B # Ad : JEJEIEN FTE 15575 IR FE

Human oocyte

Paternal DNA

Maternal DNA
Disease point muation

PB1 P82

|
Deducng by sequencing Ixopswd 151 and 2nd polar

Sperm

-

i With dominant Embryo transser
Aneuploidy disease allele Healthy baby
FR: cell, ¥ &Ik KT RAT

B REREEEHE

TR AL 2015 5, & E#H LW JE 4 429.2 7 1),

P&

RA 1.2 TRAKLE A RIERA. L B EHEL AT B G I8 A I

B, REM MR At .
B, 45 BB AR,

S HE 25 3 69 9 98 A LI
S b 4B

HFF;Z"\
JE 5 4089 60%.

B #% 45: 2015 F 7 #7587 17 LAz IF

INCIDENCE MORTALITY

SITE @10 TOTAL MALE FEMALE TOTAL MALE FEMALE
Lip, oral cavity, & pharynx (except nasophanynx) 00-C10, C12-014 481 3 169 221 15.3 6.8
Masapharyrx 4} 60.6 433 173 34.1 249 92
Esophagus C15 4779 3208 157.2 375.0 2538 1213
Stomach Clé 679.1 47117 2014 498.0 3303 1587
Calorectum C18-C21 3763 2157 160.6 191.0 111 80.0
Liver 22 4661 3437 1223 4221 3106 1115
Gallbladder 23-C24 52.8 245 283 40.7 188 21.8
Pancreas 25 90.1 522 379 794 456 EER:}
Larynx 32 26.4 237 6 145 126 19
Lung 33-034 7333 509.3 2240 610.2 4324 1718
Other thoradc argans 37-038 13.2 82 50 6.5 a1 23
Bone C40-C41 80 164 16 0.7 124 a3
Melanoma of the skin 43 80 43 37 3.2 18 15
Breast 50 2724 38 268.6 70.7 1.2 69.5
Cenvix 53 989 — 989 30.5 — 30.5
Uterus (54-(55 634 — 634 N8 — 218
Ovary 56 52.1 52.1 25 — 25
Prostate 61 603 60.3 — 266 266 —
Testis 62 40 40 — 1.0 1.0 —
Kidney C64-C66, (68 66.8 432 236 234 15.2 82
Bladder 67 80.5 621 184 329 25.1 7B
Brain, CNS C70-C72 1016 523 493 61.0 358 5.2
Thyroid a3 90.0 222 679 6.8 25 43
Lymphoma CB1-C85, (88, (%0, (% 88.2 530 352 52.1 327 19.4
Leukemia 91-C95 75.3 444 309 534 320 213
All ather sites and unspecified AD 178.1 955 826 940 55.0 39.0
All sites ALL 42916 25121 1779.5 28142 1809.9 10044

CNS, central nervous system; ICD-10, International Classification of Diseases, 10th revision

*The total number of cases projected for 2015 are based on the average incidence rates for the most recent 3 years (2009 to 2011) of data from 72

population-based cancer registries.

#: CACANCERJCLIN, ¥ %&iE %4 5057

B BRI iETT RE £ %8 AT fede s Bdh s

wm ety DNA. RNA & &4
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ZHOMGTAI SECURITIES

LFEATEFmE, AmafEREK. e RELEFRERN THL
O ThZBRAK, BFXRALAIRAMERNK Y, BRTEAMN

8 * i,
B % A6 : LT 25553 15 25 M 3T HE
gy Bk e ACE T
45 Fl 32 8 DNA. RNAREOR HZZFarTF HFRA K
HEHFN £ 7%
BRRE # Ak K & LINA
RE S HALIE foi fr R G VA, TR IR

KR ¥ RIEFA AT

B e RASERAeHLNGmIe s, KRN EH AR TORETE.
BATe A AL 150 Ne 8T AR AG-F0P8 A 2, M. SLUIRE. Z4m
By B R, ahmEsRES MM E RS, ETERM
Fifith BF ey “BRAART #mATRET AR RARGESTOES
B, (E. £0. B KA TEECEFBFITEA LR LW Ied S
MNERGTRE, BALT O SShbidikhisg,

Bl % AT : D de & A e 5 25 4% B % A8 : FLIRE e, & A Y 5] 25 4%
AR BEA BEH B A EA 25 EACks BEAL
b %
BRI v CDK4 Palbociclib X
EGFR(HER1/ERBB /@ is# v CDK6
1) HEEE X T_DM1 X
HER2 LBAE  HER2 HERER X
R LK Figr X CETE T
MET == ERER d
ROS1 EGFR
PD-1 Nivolumab X mTOR R E 7 N
VEGFR2 FEFER X I
VEGF NERER A
% i&: My Cancer Genome, EZ%, ¥ &iEH5F 7 Hr % %: My Cancer Genome, EZ%, ¥ &iE&HF 7RI

B % A9 : 2281555, B EAlfmie &7 @) 254 B #50: 12580, &fde @ 254
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ZHOMGTAI SECURITIES

5 A ¥ o EALs et =R g sh E R
N | KIT
e = y _
EGFR = PDGFR Fos
t E 2R X
KIT,PDGFRB L=
,RAF.RET, =AEIER X ABL Eargh J
. E=) VEGFR1/2/3 HiEn »
VEGEAB BT M & X FGFR1-3
PIGF O FLT2 e X
VEGFR2 FEFER X VEGFR2
mEHER A BTK HEBE X
ALk 4
£ VEGFR2 TEFER X _
" :I’lv:j s x . 1 -
HER2 FES S ¥ N CD20 P N
VEGFR L2
PDGFR - ; cD52 T x
B & T THEER \ i o -
CcD19 _ .
Blinatumomab
RAF cD3
% i%: My Cancer Genome, EZ%, ¥ &iEHHF 7 % i%: My Cancer Genome, EZ%, % &iEAHF 7RI

B AFTHEERA, BTFREATEEK, WEARAKS, WBHENT
i%%fff’b%fcé& HORPERSAENATRAZ LW R, R4~ A7

& B A M T AL FACAA
B % 51 A B R 4 7'7}%777/'/7/
R
> B B A & &
>k o EEWAS BAAE
. . B EZHIE9.9% , REFH, LA
= 5T (4K 5 & 13 18, 21 =4KRZ2 A 4E
rel g S IEEEER o 7 A
® 5% W R B 25600 A 5 K [ 1 4%
A 0 FAARARFOORNPEREER . omptitm e La L
AT A B )
S A B R B AR 1 R AL TR 970 60 S A
A
MEREREATH o 0 A

PRI FLW FEST, BRREE
I3 2R 53 E LR T # H4%
Bidgm AR R A T4, SRS

FERK SR BICAR] F A LR 4 LS50  F 345 0 R R AL B

B AR B 508 AT RATAE ER KR

I7 BT 97 2R
“ FERSHN A RIS GIRER | SH0 5 A AT e BARE RS, S5t
AR T A
aavmgs o EERATEEERE REF I E
AL 5 A6 Th ks & g Bs
’ BRHATRBSS  ERHAEATE AR RREN O RARR BRI,
RIREBILR =
. . HATANRAE T, BBA e S
I JE A 5 BEmem AR
S AL 7T R L N Y B, ERA B
& 4B B e i & ARG 9h B e B AT tDNA .
iﬁﬁM5 FALIA s 757 AR iﬁ FARBIMDHEIBONA oo st 7 sRA RN S
a e

H AR TG A SRR R AFE AW TR E AR ILE, A MR E

5 72 85 SRR ‘
LEAEIA P 2 48 AL Py

KR P RAERAT T
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SRR

R BT RAt S RET LR EXRER

KELBNFL2H T RF. M5, bR RELEGTAL, 2014 F AT,
KE LB TS E R EANA S, 2014 5F 2 A CFDA A= it £ 125y
A BN Gk %, 4T ks T, 2014 5 3 A £4, CFDA 3t — 2
BB RF KT BT BAREMFETIE, Tt RRESRE T 1 RIK S
BAr, &AEARNE > &KL R EEBAFESTT SMEME, 1ERKS
ﬁ%dkﬂﬁéwﬁ T BAVNAENA EBT, BRAKAAting

R EEXRE R,

B % 52 : Zid &K L] PR ENFS

AR L E BENT R
A HERERH B BEERLERTE, HEEKR
T wEs B AE
2B FAL — . :
T B IEARE B R ATEM R E A B PT
(A2 + BT & 3k e
o Lo EEE GRE) ERALTHE, AREEE
T AL ERERLBYE, Méék BB
A iEMHE
- HERRERH U EERLHFTE, WEER
T wE s m e
M) 5 ALBL K, TAEBIEARE B EATEMH R A HBE T
bl s EAEHER GLR) CREET4HE, FHERE
S m B EEREHTE, MEBRLETR
MIEHHE

a2y 5N BR BRFARE ST RAREME

FE2ERILAFATEIT (EXB. 4343

6 R R, 2 %A ) Fhan

Rk Litk, b RERA LA

ML st v R & A 4T 8K

= i W 6 B AT LSS &%ﬂﬁ%d&CHM#Wt&iigm CFDA
Mg TRLAR, WMRAES., NinfkF69 NIPT U5, £ XER,
B B R T AAREE R QAL BRI B 69 — A AL, AR A B B, Rk
B Ay 6938 Fl A4, 12 A B0k 6 B A S MR 2Rk Mt o, 2015
SAn P AR AR XRBARAA 8 4987 A0 =K A BN 5L BIGIS
M F Ak, ERAERERLGHES T A £3R% 4149 BGISEQ-500 Ml 5
o EABZ A I H LT, BT ELEZMIFFNHR, A 24T
AR R W) AL S B EAR Bk 0 A By .
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SRR

B % 53: A RGN KB G FEA

A4l

BE ERER

B N fa
*

FAEE

e RAR

LA
X

NextSeq CN500 AR TR L &4k 21 =4k, 18 =4k,
13 =489 JE AR

DA8600 AR F R ILL B4k 21 =4k, 18 =4k,
13 =4k 8 E B4z AR 4h )

BioelectronSeq AU F R IL A E4K 21 = 4K, 18 = 4K,
4000 13 =189 3k FA A ]

HYK-PSTAR-IIA A F 5 kB T AKRHE R0 BR 24T %
{5 &7 A

BGISEQ-1000 A F AR EAM AR AZ B (DNA)R -, At
M IR E A, X sk K B AT Ak 3 B
TS RSy Rl o

BGISEQ-100 F T AL EAZAE B (DNA)R 5>, 2A4e
WA A AL, XA A AT B S A
JE iy R By Btk

BGISEQ-500 A IEINER A 16 Al FAE X

BIGIS M & % My iFmNE. 2B 2805t

W PAE T iR AEAL M AR SR M AR S &AL R
T S AL R FAE B AR A N BB S B

=2

Ee

e AR AR RA & Bk RE RN E. ARMNA
BRI RARF) & KB W B RoR A e B w5 AR
EE R FAHEREER

BGISEQ-1000 #| 4 & ki i Al iX 7] 4. BGISEQ-100 @ 5 A
B8 R ARA & W 5 R 8 R R &

W 52 ¥Rk

W 5 B R £

kiR: &NEMk, CFDA, W &iEAKFF AT

W FRF TR : B AR NIPT &R EH A £

B ANFXF S &, CFDA A AETHERXAR, RELAR. RHELH4
N 3% A2 09 5 A &2 AT NIPT 940X 7], BT 75 &8 )LIE 842 4 &4k,
NG 695w 7 d, B TR A =il 2 M A A AR K & R, Xk
¥4z RAE A B BIR A (LDTS) 89 XIF &AM,
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B %54 : FHEFKIMFRF
N F) A

£XER B I3 & AR AE B AZAR(T21, T18. TA3)# X 7 & (B 4 4%
A 2 RN B k)
R IL 3 AR AE HAZAR(T21, T18. TA3) MR F| & (F F4k
R k)

b2 53| fe U EARIE B 424k 21 = 4Kk, 18 = 4kAn 13 = ARAE 0K
& (FF AR A 5 k)

B C): 3 B IL 3 & AR AE HAZ AR (TL3/TL8/T21) 4 i 4K 5] & (7T % K 3%
g0k ) B k)

AN B I3 & ARAE BAZAR(T21, T18. TA3)4 X 7 & (F 4k
N F %)

Kk B: CFDA, W RIEHRFTLAT

W kB R REF R itk 150 Bis kX B2

B HAEZHA, DHEEREX Afe@sh s mu i T 4EEET (G HK)
159 FKils RiX ESATRAA R/, LA Z AT A BN 5, IERBHENAT R AE
FUWAIBLR 58T F AANE LG ZHEENFRS, L+ La%[%
e Ie A BT MUA . K AR ok 469K AR B fr,\a‘éﬁﬂ%‘#aaé
EJ7HAIAE A E BRI E AN R, HAAR T T H:flw_ﬂa
HAVKA ENe R EA RERIFHFILT, L3mEid bﬁéﬁéﬁ/\ikﬁt
# R,

B #55: Ert£H#AEs9159 Kk, &E BT

1 1 .I §
: > P 5 }

3 &
S nes 1./
#id : e /
2 1% //
AR 4 18
' 3
5 i 4 o
. 3 xR g
a1 h 2 u f
B @m  IF
o = 11
v 1
o T Wik 4 an;,ﬁ
S 1 L
s Y ) (Eoay. I8 U
> il 16 3 By
— s s o
e 18 ) (
= o iR
1BEh
-

Rk Ltk P RIERIF AT

B RTAESAMT AT S@ e, T Lt EREe CMRLE S
MK B A7 (LDT K &), EPaETdRFREEFLRER, LR
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SRR

REFELF b BEAKS S —WEER3 T, LR EEER
T LGRS CTHATCRETR, Bfhhn, M mEhEER
5 S ARG ) s HINE A — e ey T A SR PR R 2 6940 TR P
do CE T B AR EFRRIT. 3T IR R G, R AT
A6 KRR 5 (P E AR a9 R4), KA HXAERKR L
KaRBE, FXAED Ko

B4 56: Ll EHEIG PRI EF IR &A1z

IR RCBE AR A A

s BAZMMEZRE T
« EREREFREAT
 FTEEMKFE—HEERK

HuT7 TAEFRTT et b BT s 36 By

s BR EFREEFRRAT

KR P RAIERH AT

I EFREEEGEXIEARFERELRTHAEER, AEKXE
MEIFHERTARRESZEBA LT AT 2 IAM AL
FREARTEEBHEARIZD, ZINEKEFTTER. K EE{ZEMHREH L
BARAGE, H= TR ERERS (SOP), AXRMNAFHRIBEEL
A2 o i BB AT,

B R R EAAARET, BAVAAE A LG TR A £ B LM
CLIA/ICAP #F#t. £ % B, % =7 £ Fi@id s R F 3 k£ (CLIA)
NIEG, BRTARAET %% K, TR B &M 958X IR F % E R
ER#FTRA, MAAET FDA Fit, HZFFREHKINHELAKA
Elz, ST FIH B ERLHGERE—7 @ ARR T BRERERES
K, #wIFAIFGRF, F—F @EHAEIHF B KA AR
WA By [ I 4455 09 1 T BT A 8 30 Sk KR LR,

B RAFpHERFeEmo X BEN 5 &EREREKE G E
=R FHRRREKAKEA S

IMEEHALR T, MFEREHAE LB 5, NE—Fbmf% 5,
AEFTE K, AR, B2, FITEER KR, RN, 9832, AL
i, BARE RANFHRRCEFE T 2898 H, L& BHERAE
T, 2RI @IEE S PR, KA FARH T 09 PCR Y3, XE
BT A FRAAD., K, £HHAKERR, RN F K5
H AL KB LA 50-300bp, K= a9HIEHHE LA F B F B9 K
REHE, Lo ITETFZmEE,

Pacbio /2 8] #F & 49 Pachio RS ¥ 4T Rt 5 £ 4, FEaikaydpd 7%
5-F %8+ DNA W 5 H K (SMRT), #AH % = KA B M 5 H K (Helicos
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SRR

nE LA, RIAHp AT F S Heliscope). =K 5 2 F 45 5
Ay rp R4, ik kARt 3kb (=X 5 50-300bp), X K AL A AR ]
&=, "EZPCR ¥ ¥,

J& % 57 : PacBio # =AM /F 7 % & # 75 %

B % 58: %A =AM ERGFEHRE SR

e

PacBio RS &4
(RRIRBIZH)

=5
==

af
w’ \I
il

ONA HRERH EiEAR
DNA/REBEARAR
ONATY 3 i

N

MARAR I & RS EIE <10/ B

Short Reads

MRHF, —®/HH,
RARLIA

k. Pachio, P RIEHRHAT

k)i&: Gene Express, ¥ &L H %P7

B EHFEEMNAFHR (SMRT) 6923224 vg#r dNTP F B 40 AR R AR &
¥, AA RN, R EARE 5 (zeromode waveguide, ZMW) &9 4 R 454,
B)3E T —AMR DR AN F 8], R AR AFEN ZMW F & 2 155 R,
PAFAERRGIRSA#KRE, makib NP DNA & &t ey AR
dNTP 13 % i A £ R #H6G 4 #4328 ANTP B8] K (32 R R BR), HE 38R A
A DNA RABEWIL Ak, X ARIFHIEIGR T H 23 A0 FIR, R
IR S T N5

B % 5B9: #=RNEPHRRFHE

& %60 : PacBio KE-ZZMW &£ X # 69 H BRI

m Emission

uamination

kR e-Science, ¥ FiEFA AT

*k: Gene Express, & iEA&H 5P

B AR RAEMIF AR, FZRMNFEREKA BN R, FIH5HE,
BB AANE T RREA D, FZRNFEKTAEN RNA 571,
KKGEMARIFE ST ARG R RIEE, B, FEZKNFHEKA AT L
WA AR i AL P RAABER B 695 /15 CRIZARE L) iR
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B DNA F 69 7 A4, h R A4 F A AT T — 5 il 5%
B % 6L: F=AMBERK TP ENE A IR

&) 400+
» ° = | G A T AA
4 e :300.
4 / e 1 mA
- g = 2 29200 ommmm e e e B
T C G A 2% i
exwvay i

£ et Bgh)

{ y v
0

— 705 71.0 ns 720 725 730 735 74.0 745
Time (s)
o 400
G T G A T AAGT A A
9 85 300 A
~ / 2 i i

T ca A g-a 200

LETTTLIRE - -

i E 100 (RN A ¥
\ i'?(‘ ¥ ‘}—J
ot ¥ L r Y T Y -
. 1045 105.0 1055 106.0 106.5 107.0 1075 108.0 1085
Time (s)

* R : PacBio, ‘P &iEFA AT

B RSEAERL ZRAUFERE R RGFL F =R PR I
A A5 N Fo bl K 5%, 5B AL /B A IA 85%, 4a kL 5 — A 4L K 99%
A F A E, R KR, F 8B LR R, RHELK
M RFERBAE M E . Sergey Koren 5485 &9, 4o Ridid =
KA ZARHEHATRABHE, TUKERSAFEAHENE, LR
M REALE, RN R AR B TEIKE] 0.1%,
B # 62 : = M7 = M f7 2568050 /7 #4118 £ 0.1%
Pre-Correctlon Coverage Pre-Correctlon Identity

05 09 1

% Reads
|

% Reads
|

05 09 1

@ | «
[=] o
5 1 5 -
= - ||| = - :II||||I| .....
T T T T T T T T T T T T T T T T T T T T T T
010 30 S 70 90 01 30 50 70 80
2% Coverage % |dentity
Post-Correctlon Coverage Post-Correctlon Identity
@ @
[=] (=]
= «
# &
57 3
o — = —
T T T T T T T T T T T T T T T T T T T T T T
010 30 SO 70 90 010 30 5 70 9
% Coverage % [dentity

%% : Nat Biotechnol, ¥ %&iE %5F 50 B

B AR FEARTZRIMKERIASERK, AP 2] €T %5400
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SRR

R EH AL, F RN FFe RN HRF, #F 2 Fadbs B
# % (% lon proton/ PGM), 4Rk #i DNA % &Fikim i 57, mA4e
B R AP R E R ARILMF, T8 T s R ILE B,
stiBid R RR AT, ERRAY> T AAM0GEES, IMHE
FT AR RIRA AL (3F) GHEZDR A ’Eé‘/\xiﬁi»fiﬂiziﬂft\ PCR ¥ 3%
AR, AFENF IR, BARZEK, HEE. AY . ZEHSHE
B EBAR S

Bl AT 5 w9 R B R £ AR A% X 0,45 B4 IR 5 ALBR SN n B -
& n% DNA Fo X 3 BB A M - A [ F 247 5 0 AR 80 o

B % 63: AR AMERK T EH

a
100

*

®

~ 50

je

B
0

B (8]

G 3%
T E =
z EE
T

—>

(LRI

BERMNAF (B a)

2 R FLE B ¥ I Fo il DNA 4238 B 609 iR 32 8 A A X A4

B g A (B b)

MBS B A o Bl F AR ILA T, 20T DNA &R 3%69 dNMP (£ &), A dNMP # A%
AU, BEMARECK, FlAeAR S AR E

&A% DNA Fo b i BB AR M A (A )

Fo 45 DNA 4 ¥ 69 B3R BRAL A e, 12bp 89 E R AR R KX AP 405 69 DNA 2 50 F1Edrde ., Aidid
AL > TAARBE, Hadik, RRRA

e F ez 55 (8 d)

DNA 48 i3 AR L AT, MR T LiRa K AR FHTR, a5

% : Nat. Biotechnol, lifeomics,

W R AR T

Oxford Nanopore Technologies /2 8] 7 & i #9 % w9 4K 54 Minlon & F 4%
BN BRI, HRIEA: AR GQAURILAHEET —/NE st
B e — AN IR X M45 (cyclodextrin moiety) ¥, R L E TR ARS T
J&H o % DNA BEAR N i K FLBE, FUF 8942 BR S 0 B 2 32 A3 142 DNA
SFemAi, mRENBEFEEFRXME S TREIER, SE—A
AR ER, ARl R AR £,

v KM P AU R E B ik 38.3%, & B i, b A e s Ak
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SRR

AR AR M R ILFR A LT 5 5, a6 A T A 99%,
MK A2 DNA KEMRS . 122 EFg AT, Hllmd L ResEE
ik %) 38.2%, -FHikk 1kb-2kb, &K ik 98kb.

A% 64: MIinION #2977 K 2kb, & £ 7K 2 98kb A% 65: MInION /7 # i # £ £ 38.2%

3000

2000 2500

Frequency
1500
1

500 1000
L

Time series results

— Percentage of read bases aigned
~—— Percentage error

Percentage
50 60

40

30

1
8000 10000

ffife
ki it
| il T
gt U i) .
r T T
0 2000 4000 6000
Read length

Time (hrs)

*k%: Europe PMC, *F ik #4750 HT

*F: Europe PMC, W &k #4750 A7

A EMNFHER TR T AT B iR4E Z AN AILE TR KL, Hagan
Bayley. Mark I. Wallace % #F 5C A R F 2015 F AT Kt T A ts &AL
KR, ARILGB T ARATHENATAAELN B R AT, KK
R R ILM P89 -FATR P AL 71, A BT RAALARILN 0938 o sk
S8, STARTH B (AFM) Biafiiiid B 40 (STM) S 2 méik
BT EREETF AT

B % 66: HFBARIY N TIERERE

%% : NATURE NANOTECHNOLOGY, ' &iE#F AT

BAmE, MIT S RN5, FZmRnpEARER, ERK, T
AT EA4 DNA F7]. REEPCR ¥4, RMEBFEHEE, F
AL AR AR REEE TG, RAVAN F Z R 5 RIT
FREREA A REAT LA, BRRERNE Y, MERHZRA.
AT A A A E S R AR Mk, BRI AR R KK EA
Ho PROKFELENS RUFF6 454 HEFORNFF 6, GIEMK
i 4 A 3L B 8] Genia Technologies. 4% # #h & 3L 52 8] Stratos
Genomics %
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B # 67 : 7 =g /KL BN FHL B»H

=R FuIR
K%&-F4& | PacBio RS MinION
1. Wik bk
2. Kk
3. A#M RNA A7)
4, HIEM W E AL DNA A7)
5. 7% % PCR ¥ #
& o
6. LAk Anit
1. SMRT &A1& 5 /& Conting (A B Z &) a3 1‘\ *%F%;E%ﬁﬁﬁiﬁ; RIS s PEy &
. B S5 3L AR BEAT I 5
N 2. LEA24E, % A& (MinlON @54 U £ & )>, 1000
2. HFR 576 SNP a4k %o 2 L
%£7)
1. BRAFEAK
2. 1R MR E
BB 1. ZMW M)A K E £, 88 —RMFAK | 1. MR BARZE
(200-250M VS 400M-1.8T) 2. BEMAIL: ARILBHARBIEEE (S E 5 HET
2. HEREX, REYREHE 4%),DNA 2 F FL e (A2 i AL 2 a9 B 18] 29 %
1. RBEAMF: K73 9m R AR B 69 A B 0 o @ A3 B 26 5 R
2. PHEAAR: HAEMBEFHRAITFT —FE%
HAER B | 3. RELZ(SNP #&m): 47 5569 SNP A4 %80 2
4. RNA M5
5. 554 poly L6y 5

R P RAERAT T

B 5-mRMNFHARLEZRKENAZATLILGFEF T, 10X
Genomics 2 8] # GemCode M5 -F & s A T M FAR B89 2 5. 10X
Genomics 2> 5] #£ 2015 F 4 & 49 GemCode M 5-F & 48 B K 2 ) B %
RIS R E Ing A B4 DNA 3HITHHA 0 K, RIEEA D69 B AR
Z P I —% DNA #iast. HA a9 R 24k % (GEM, Gel Bead in
Emulsion) &% 4§ 48 B 89177 A~#% N 49 Barcode /%] (XRF GEM &
AR Z % Barcode #& 2 20 5% & 148 F] ) . GemCode -F & Bt £ 69 2 4% 541
4% Barcode ARiCA ) L4 R EEMLE LS, FAT BH
Linked-Reads %% £ A, #|# Barcode #~it.fz &5 Fl — 4% DNA kiR
857 AT R, A RmRAF KR B EE A
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K% 68: GemCode W/ /7 -F & LIE 7%

/
~ E ]
sarcesed [ Z— 60000000) | | e
primer 000000 O SN os '
gel beads I EXEXEE NN N ' ‘v |
Mastermx (OO OOOQQOO) | o |
v angls i LSRR,
8
-~ m— Sequence
Aqueous Library
droplels consiruction
-.D'O-OO“..- .GMO 0& e - emuowm. .o
|1 enome .mo.. SRR UL ‘; LR LR -*0 Ol:':':-:..‘ QO L e ld
linked reads .'.:':'.' .:u:-;-a.o:‘v-.:;u mm. ‘m-“. .'.« ~ :‘:«“
A BB M | e N R e LR -a '
...
Exon regons | | (. | B Nl 1R

Exome [+ §: -
linked reads 1+ 1 -

-
- -
-
-

-

%% : Nat Biotechnol, 10X Genomics, ¥ Z&iE % F % Hf

B GemCode Féfa—<cAE EL5IAGEIERNAFMELA, 4
10-100 kb K 7 Bfz &, TALM T FAe PR F 047 T, 2016 F 2
A, 10X Genomics 2 8] £ = % 5 QIAGEN, Illumina #= Agilent % &
M RALN 838 R A4 &AMINA 10X Genomics 4 3) # GemCode ) 5

G RHAFENT, AERAKRKRILFOZABR. AKZAEKRA,
M HARL A 2w =R A

B EAAESRNFH R EE kL PacBio. lllumina. ¥ X5 X-F 4648
W8¥E., 2015510 A 27 8, EAHHLE (Direct Genomics) A7 T &
F Helicos & K#F & 69 % 11 A T ls K 49 5 =X £ 5 -F M 54L GenoCare /2
FAEML, FAHRAL T A BB AT 5 i A R A A A B AT E 2
FERERMFML, EAhmE, BANEGFE8TFLExEE, NEK

R E T AT

¥ mips K RERNFBERFE mIE SRR

B PmieskRAETNAFRSEREN I FHGEE, LIRTHAER
M % EHAERIG, AFGO LA RN B 7k ERRESFIALLARA
FI1E 8, R AFRER AR —FHm b IE509-F3H4b, H ARk
b BB K BOMBE L, E mBGRRERHANE LEEE. R
St Bl — 288 K E ML ay N AR R R AR S TG, XA Tibizmi
AT AR w2 Fo B, Emins kR ENFHARTIEmM L,

B Ema s R E AN FHERREE MR KPR BT 50 56
—RHHER, ERERES HHE N mine) e LA R A DNA 374
¥WOREEHAERNZEGLAR MG T EEEN 5 R T 8T MR
£ FAemp iR R, Emin s X RENFRKAAESH L@ F .
DNA/RNA RIR 5y 3 MFREEMHT. GERE R, EAEEERR
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X, RN B, RiEDN. SoprsF 5,

B # 69: Jtig-E Lmhl N fpH# K iwAF B ZT0: Zmip 57 E 27 69K & ALK

Single cell isolation e 2
'I E"’g - - > T
: " = Lrsd o D" FIOW
g Call lysis ) Single cell epigenome analysis cytometry

DNA and RNA extraction % w "

RNAU ‘6) DNA

Whole transcriptome Whole genome
amplification " amplification
] I
Sequencing
HENEB

Collect message and analysis

Kk Cancer Letters, F &iE A5 % AT # ik : GENReports, ¥ #iE 54 LA

B Ewmip kB RKXERE LA L. 35 GENReports #c3%, #* F¥%
o K BB HARGGA T LB E R R TRARNEK, AP 5Emi
M A8 K 6 R XA AR . AR ITHE K CTC AR K& A RS,

BZETL: 20057 A5F Lt H &8 KA g B F#T2: E2afi /5 kil

2015 Extrapolated 0 —ﬂnw
6500 Number Citometry

Publications per Year
&
8

2500

2000 2005 2010 2015 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

k& : GENReports, ¥ & if 55 CHT %)k : GENReports, W &l 44 50 B

[ IR ) OP N3 R V2o =3 ) U = e 2ok N o U 53 R o e e B P g
#%ﬂﬂ%#ﬁ)\ﬁiﬂ”‘ié ( IVF-PGD ). # ¥ A¥ 7 9 e (Circulating tumor
cells) . W KRB, IEJAS . MAEME T S4B L AT/ M. 48 BCC
Research #(#%, 2 ¥Emipik BHA /73 2015 F 49 6.26 /£, 2020
Ft LB 16 LT, FEAMERN 20.7%.

B % T3 : E2mhs K BN S R ST R F 17 ] 1)
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Neurobiology Germiine Transmission Organogenesis Cancer biology Clinical diagnostics
r/- "f— // ‘ -
! . 5"
o

Microbiology Tissue Mosaicism Embryology Prenatal-genetic diagnosis

Application case Technology Reference

Single-cell genomic sequencing

SNVs in kidney tumor MDA Xu et al., 2012

Tumor evolution in breast cancer DOP-PCR Navin et al., 2011
Tumor evolution in breast cancer MDA Wang et al., 2014b
Tumor evolution in myeloproliferative neoplasm MDA Hou et al., 2012

CTCs in lung cancer MALBAC Ni et al., 2013
Recombination and aneuploidy in human sperm MALBAC Lu et al., 2012
Recombination and mutation in human sperm MDA Wang et al., 2012

The triads of the first and second polar bodies and oocyte pronuclei MALBAC Hou et al., 2013
Mosaic CNVs in human neurons MDA McConnell et al., 2013
Uncultivable microbes MDA Marcy et al., 2007b; Marshall et al., 2012
Uncultivable protists MDA Yoon et al., 2011; Roy et al., 2014
Single-cell transcriptomic sequencing

Heterogeneity in primary glioblastoma Smart-seq Patel et al., 2014
CTCs in melanoma Smart-seq Ramskold et al., 2012
Mouse bone-marrow-derived dendritic cells Smart-seq Shalek et al., 2014
Lineage reconstruction of lung epithelinm Smart-seq Treutlein et al., 2014
Dynamic, random monoallelic gene expression in mammalian cells Smart-seq and Smart-seq2 Deng et al., 2014
Mouse embryonic stem (ES) cells Quantitative single-cell RNA-seq Islam et al., 2014
Mouse oocytes and blastomere Tang’s single-cell RNA-seq Tang et al., 2009
Human and mouse early embryos Tang’s single-cell RNA-seq Xue et al., 2013
Human preimplantation embryos and human embryonic stem cells (hESCs) Tang’s single-cell RNA-seq Yan et al., 2013
Single-cell DNA methylation sequencing

Mouse embryonic stem cells and early embryos Single-cell RRBS Guo et al., 2013
Mouse MII oocytes and embryonic stem cells Single-cell BS-seq Smallwood et al., 2014
Human early embryos Single-cell RRBS Guo et al., 2014

& : Journal of Genetics and Genomics, Molecular Cell,  #&iE A % Ar
B EmRNEF P ERN—FAR LA H. FTROE@mE s HEKOKE
BB, RABKET ISR, KA RMEE ., BAERRE, &
HARAEH—M. A, AHWNE T BHAESH 4 5

Bl Z T4 : e97F 5 HE gt 5 5 5 K3 rE

-39 - FHLHEEXLZEHEREHRS



[PIRiESS

ZHOMGTAI SECURITIES

SRR

Usage of single-cell technologies

in Germany 2014

Others
Optical tweezers 30
3% N
Microfluidics / Lab-
on-a-chip T
12%

Method

FACSlow cytometry

Random seeding or liguid dilution into microplates
Manual cell picking

Microfluidc/lab-on-a-chip devices

Laser microdissection

Electric fields (e.g. dielectrophoresis)

Non-contact dispensing/printing

Optical tweezers

Capillary-based isolaton

1.00

Mean RATING SCALE 1 to 5 where 1 = don't use/don’t know this technology and 5 = use extensively.

1.50 200 250 300 3.50 400 450 5.00

Unbiased (randomized)

Throughput

or biased (targeted)?

Micromanipulation Unbiased

Fluorescence-
activated cell sorting

Laser-capture Unbiased
microdissection
Microfluidics Unbiased

Either biased or unbiased

Low-throughput
High-throughput

Low-throughput

High-throughput

Cost Manual or automatic
isolation process?

Low Mainly manual

High Automatic

High Manual

High Automatic

B P A KR T BRI S,
A, AR AR GEmE A ERAYEERARTERTR D
PCR(DOP-PCR). % & & #4734 (MDA) A= % K iR K IR IE IRy 3 H K
(MALBAC) #%.

Int. J. Mol. Sci, NATURE REVIEWS, ¥ &£ 44T % A7

£ SEEER &R = &

B ZT5: AR FE 69 =Ff 2K F 2095 H KRR
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a b c
Pure PCR-based amplification Isothermal amplification Hybrid methods
(DOP-PCR) (MDA) (MALBAC or PicoPLEX)
5 W Degenerate 5
priming vl O O To~0- 0
Random priming Random priming isothe
First PCR and isothermal amplification adds
cycle extension 4 common sequence

Further amplification

5 57
& IIII &
Strand creates preamplicons

Preferential displacement
ampllﬁcatlon ans, sann, ans,

using common Q Q — aas? s’
e " o o
5
F F Optional looping to pre

further pre-amplificatic

Continued |
exponential

Synthesis of ! i 5 wem . .
complementary amplification E f— E - == E

strand

b
!B._

at

5,{3’ u--%‘ F--u--u— S,Q-“_ Q. Q
\ = o

Synthesis of
p’ p’ complementary strand
9 & A

Further PCR

amplification

l PCR amplification

" PCR amplification 5/
5 o DNA polymerase

Isothermal
amplification

DNA polymerase

A : NATURE REVIEWS, ¥ & iE %5 % Ff

B DOP-PCR. MDA #= MALBAC =#f4 4 B4 5 3 H K& A 4 &
DOP-PCR #45 i %, RAKAZISHEME A 50pg, ~44 K B K> 0.5-10kb,
fae 5 AR Z KT T 3 h £ K, MDA %%, 50ng WK ET * 4
10-20 u g =4, mAKACHEEIRZ 29 10 py, BRMEIF, 1253 R K
BFH 31 £ K; MALBAC #4EH £, &%, RIKABERIB L L, &
R ER, 12RAEER A 33 A K

[ # 76 : DOP-PCR, MDA 72 MALBAC =74 & [ 21 17 # K31 b

PCR-based Isothermal Hybrid

(DOP-PCR)  (MDA) (MALBAC or PicoPLEX)
(coverage and alielie dropouty  High L Bt
Non-uniformity Low High Low
False-positive rate High Low Intermediate

(amplihcation error rate)

%)k : NATURE REVIEWS, W &iE&5F 5P

-41 - EHLRBEELZEHEEERARY



[PIRiESS

ZHOMGTAI SECURITIES

SRR

B EAMCELRAM%E MALBAC # K. 1CELR G ¥ mia LRy G H
K (MALBAC) X ¥H#ezs#it. HB2EHEFAT 2012 F &L,
LA R B AT R B R EE—T 2 MALBAC # R4zt LALH KR 4
BB, AR RARALE) MALBAC H K 454 B 3 12 541 R A Mes 3%,

TR T AR

Rk, ARGIEBRERNA L, QHEEBENITEE

$a*ﬁw(mwmmn BERSHLNAT 2 B w4 (PGD). LA~ 7T
il fe i v iF 4% 55 B A4 (BRCA. HCM. EIESH).

A # 77 : MALBAC 7/ CTCs #7CNV ##7 7 % £

B % 78 : MALBAC % 4k 57 2w it 45 /& 4~ £ 17] 28 ) /7

L h *WM"«MMJWNM}M
it ﬁ”m mnbw,d‘d e :
GIGS ﬁ'“mm M’;‘WM
cro4 ;ﬁ 0 g “mﬂaw,pkwwﬁ
wies l‘ M‘Nm’ﬁm.u‘q st i M
o1es #‘M Wm‘wwﬁ‘
i h“m Ww’a%a‘“
cTcs P“M"M .“' i

.'

hetd

ez

BEEE § EEEE

T #EdE
LL
L
5
& gREd

3 i. 3
8 !
Oocyte ID: S0110
annx

s e
f——r
——
——

P: Predicted
C: Confirmed

R ACHRAR, P RIERI T

FiR: ACEER, P RIERT T

B 20149 A 19 B, #-RABH
AAFHERAFERFFRRFENRERILELRTRFEHZERBE
4, EZREFRKEIESHANGTZE L (PGD, Preimplantation Genetic
Diagnosis) # K & &t F# AR S8 KT o 2 89 PGD #9 dy 12 A& B 72 & o
B &A1 H MALBAC H K& PGD A B A /- M a9 5 AT 5. B RIRAT
it 29, KEFHHKRETAHH 10%-15%0 k2R F, BAEFR
B REEVH 200 A AL, MR R KEGRE LILFRELEEES .,
BAalE AEFTRESREAR 20 76, ETFTEARSHRENT D

3500-4000 /%A,
L. =N BUR & &M T —

A B AT Ak R

B ARNFITET AR

=] AR

|2 MALBAC 4 B 20 4 3% 238 & ) 5 sH 47 3%

BARAL 10 ANBERS 4 3.5-4 F1M9), 3 7 % A8 70
T KA A E K,

—7 @, RRMNFRAE KRG R, O

FRIRE, RAEM. B, MR EF; 5—T |, ARNFRAKRGE
— G Ak, REEAE. R KRKBERE ., IR F T 5 ATE A AT A
BAVAAEXR M AT LT HREERKIE, EHRES, BRZETFR
FHEANT, ARRSBAREEING HRBETwREGEG T, 5T,
BAVE &5 — ki ferts, AXZ, KMABEHLEFLERFTLR
M) B AT b g — e ) R

ii—: HFEXRERBEABPBRATRA E XK

B R EEZH

KABLRATFRT ERERE. AXLARERFELEY
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SRR

SEFHR, MHBHTH REHFERE, BIARERGNFE ESITR
2, FAFRFOHEARE, TATRIZE LN A4 %%&%%ﬁﬁﬁ
&M&ﬁﬁ%%ﬁ%%ﬁm%%%%%% <o B AT AT 200 45 8 K
DATRE A AR, WAL AR RGN 4 R ﬁﬁa#ﬁﬁﬁ&,%%
AR AT BT RS HZ 5

BZT9: =AM RAF PR H IR 2 & X
N6 77 ik EANERGH R HE
#— KA FHER Sanger % 56 kb
R B HA 454-FLX ik 400~600 Mb
Solexa 20.5~25 Gb
SOLID 10~15 Gb
EERLD )X & 8 Helicos TSMS 21~28 Gb
PacBio SMRT 10 Mb

kiR: A% Hereditas, & iE R4 70T

75 AT EAC RGN B 13 & AT 8 R AR K A2 . DeciBio #94F %4117
@idxt 2012 F £ 2015 F14) 1000 % kit LA 30 kE ERIGIT T 45
ST, BREP: TR EXTAR LGRS R E AR
A0 & AT B MRk Tr &% %% .Ebiotrade A& 45 % B K0 B
F R R IR B A A AT, B 25%89 i H RN s F e A4
12 8 8] o HAVINA D B R ABZAARARE K, K ARG /15 80
8RR A AT 2R

B #80: L7 8FMARGTFHELKE

B # 8l: X 25% 75 29 6 &b 4 #1584 5]

Clinical NGS Unmet Needs (N=30) 60% -

Bioinformatics

Sample prep |

Cost

Reimb

Regulatory

S2A

Reporting

Actionab. / databases
Rearrangements

TAT

Other

[ I

Q

10

50% -

0%
30%
20% -
10% | l
0% -

20 LV IERRENRE SEETLAT EE%EE‘J?’#%—E

&K : DeciBio, W &iE KT

%k : Ebiotrade, & %HT

=1 HEFETRARS GHASTHE, BAl KA LBHIEEFOEE
# 2 A PB (1PB=1024x1024 GB) ##, Bfr/Em A Ha5%% ICGC
MR B SF AR R T AR 2PB 038, b B KK EMA R AR S
2 100 77 £, o Rieik SRS P NI ML E 2 RART 15 ANAAE
B, B mitH, AR T REREMM LS FHEFRTHE T E, K
KRB Hikfe b, AN, =F6@8idmEfRG KERERFSS
KR 25 5] A 6918 AT AFRIES B9 %2t NIH £ 2015 FBUH T
¥ dbGap #HEE Fay KR 813 8 BB Zant e iz T =t £ R
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FARA M4,
[ % 82: DNANexXus = F & #91& il # £ _E A% % B %83: =11H6 FigitFEl% FéE4 746 M

REACHING FOR THE CLOUD

Internet cloud services, which provide large amounts of data storage and computing power,
are becoming increasingly popular with geneticists grappling with vast data sets.

%
5%
es
3 3 el SRR
5% 10 ACADEMIC
g té DATA CENTRES
[ 1
e 1,827
z Sampies anshsea Sampins moatyaes
-] L]
uUss$200
ot at amatying ot ot anatying
e samii pNg
Apr-lun JukSep Oct-Dec | Jan-Mar Apr-Jun July-Sep Oct-Dec | lan-Mar Apr—May - E‘:_-E”_‘_
i
Data  toug-basad g and data-manageant pltorm. 6+ MONTHS
cornpiss antp compiate anatyiia

e & Mean e Lrear SerrEater B AAS S T S

& R: Nature, W &iEH5F LA KB Nature, ¥ Fif H5F LHT

B R RA E R A R AR G AR AT R R B AR AT,
ERXARFATAT “=7 69k %. 201554 4208, £KERH
BEAREAA —HRBRKLAS AW AR AMEMMTE=THEFERS &
& -- BGI Online. BGI Online -F& A 7 =T YA T4 X 3k 1/ 69 FF IR 4k 44
RIE, 4TI i, B, B 76947 T AT L5 BGI Online
FEMANESH IR, AWEESH T Ef AT RInGRE, Eik—
EEZHERF AFFHRERGOATARA,

A # 84: # X £ BGIOnline L7£%#X Pipelines

Design Analyses

Share Findings Visualise Results

WES: Human Whole Exome WGS: Human Whole Genome
) o ) o RMNA-seq : RNA-seq Analysis Whole Genome Analysis 30x - BWA
ELSA Sequencing Analysis Pipeline (BGI | Sequencing Analysis Pipeline (BGI S
Pipeline (BGI Refined) + GATK
Refined) Refined)
Whole Exome Analysis - BWA + | Whole Genome Analysis - BWA +

v v RMNA-Seq Differential Expression - RMNA-Seq Alignment RMNA-Seq Alignment

GATK 2.3.9-Lite (with Metrics) GATK 2.3.9-Lite (with Metrics) . -
Cuffdiff (with Visualization) (General) - TopHat (General) - STAR (General)

(General) (General)

KR RERE, FRIERTILHT

A # 85: # A A FBGI Online = ELSA ##4 7 £
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» - 3 e
READS VCF
50x coverage WGS (150GB}): 4 hours
- @
Snapshot 200x coverage WES (10G) 15 mins
> - o
BED BAM

Rk BRER, FRIEFFAAN

B BGI Online E]Vﬂ beta JA & L&, HREEFEAR HZFE. 2016
F2H23H, FREARASHAELETE=HHE-FEHZ0RS % BGI
Online B A beta xR E X L4, HEALRITLE “APP Store”, 2
ZARKARRET 2EXG RS = 5, B4 BGI Online -F 6 4% &
AR BB EEASPRETRA DR R I Hfs R, £ XEARME
F 2 2t —F F KA %4 BGI Online = &, A &R 5H A= B P #248
AR, BRAGRS. 2016 F3 A 16 H, HYAREEEHEZHE
EJF = RS ASEM, ERAEHETT KKEGEFZ A,

Wit =: FRDFIIBREEME, 2EARANFRTIETHNA

W EREFEIIAA SAAEMT AR, Wrakm KRR RIEREF S
N, #AEE 8K DNA #4i84 RNA, B RNA 34 F 8. %D
FORGARAHEALLRNME 2%, ™98 U LR RJt)IEE G R
%75 /7. DNA 74 & #F 4 4 (Encyclopedia of DNA Elements,
ENCODE)# it X # % iz 2+ A BB+ £V 80.4%%4) 5 FI 4 LA —
A AN EN, CMNTHERNERET24642 5. DNA Bififek, £T4#
FAERDRNA S, HEBRGAELATEEL,

% 86: %57 AF & EAETER

DNA
introns
ncRNAs
| — = ggﬁ&ﬂ_,:m
Srote RNA dificati
mo mcation
RNA 1 splicing 1

m lphor\c(D'om S8iNg)

transcriptomes \ ribonucleomes

.

# % : The Journal of Biological Inorganic Chemistry, &£ #R&F %P7

B OAAARNFEEETTAARLARRILTHRG, T EBATER
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MR ATAZ, AR FIIT AL LS RAT AT, #HRADRE RNA, £k
) e T A 3L ) Ao R I L AR

B & 8T : 5 /77 K ZX N K L4977

-

A Lossor gain dus to - \
mutatio%s 1'" partC, = Cis-regulatory region [ ncRMAloc
lEnhanc:er'. v miRNAs
CDS5 within DMA loci w miRMNA
and mRMAz binding sites
C  Intrachromosomal Interchromosomal
(Pra=imal) (Distal)
ncRMNA locus ~ 300 kb
ranzcrpiion
In parts D and E DN e [ N (NN s [ | o
Dttt 1
| & 2 ncRNA R RN |
Post-tranzariptional
— N o
Ba Gain of motif @ D CDSmRMA
1 15 3
Wi type O ,
z Promoter Gens CDS 5
n
i - 1 mRNA h'!uts_tl'on_sinmiRNA ™ Tt
1] 3 2 s s o '_-'_'.:..-; binding sites Py TTT 40
Position Mutated CHTHT W
Bb Loss of motif —_— W
() = |
c Wild TATWTAT THTHT Increazed gene expression
, 1 1
Al ®
Z1 E cDsmRNA
s s T s is ws'
- Mutated T H H .
Position 5
PGENE
W ¥
2 5"
Be Altered binding effects in a8, PGENE competas for miRNA binding
hormonal cancers L
PR TR T
o Fositian 1 PGENE deletion
Hormones % High Low J%S‘.:)S%‘ Q’
-—-\‘__r_______‘
—
— —
e g @ — CD5 mRNA degradstion
Wild type —EARCA—{ THTTHT] Wild type —EARCA—{ THTHT]
Cr
1 @ 1 Ribosome
@ ss

Mutated

Figure 4 | Effect of sequence variants in non-coding regions in
tumorigenesis. A | Overview of the non-coding elements that can be
affected. Specific cases are shown in parts B-E. B | Mutations can lead to gain
(part Ba) or loss (part Bb) of transcription factor (TF)-binding motifs. Other
sequence variants, such as amplification or deletion of the motif, can have
similar effects. The effects of a single nucleotide polymerphism that reduces
nuclear receptor (MR) binding affinity to DNA are observed at lower NE levels
as a result of reduced hormone levels (part Be). C | Structural variants (3Vs)
juxtapose the oncogene (for example, the growth factor independent 1
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Mutsted THH

Tranzlational repression

family encogenes GFI1 and GFI1B) next to a regulatory element (such as a
super enhancer). Deletions, tandem duplications, inversions, translocations
or other complex 5V's can juxtapose the gene next to an enhancer, leading
to its transcription. Either the enhancer or gene can overlap 5Vs.
D | Mutations in microRMA (miRNA)-binding sites prevent miRNA binding.
leading to increased target gene expression. E | PTEN pseudogene (PGENE)
loss, Pseudogene deletion leads to more miRNAs binding to the parent gene,
leading to mRMNA silencing through its degradation or translational
repression. CD5, coding sequence; ncRNA, non-coding RNA.
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