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HONTTRIE . T4 BEAREMESSE 21 44 DUBS AN HEIE 25
M G M2 B 7 v A & | 2017 4F. 2018 4EF1 2019 4F
55 5 g | LA 55 50 AR
T AN FERAR TP I AE H AT B T 4 24
BV B RE KA | 15 | R, RUATEHR . KA DA 7 72 5 4 05 4
WM, R LIS S A
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7R BERIAZ B 3 i BB TR 22D

W B 3

RMACRAE VA IEAE H IR BT M Bty NCRIE. JE
WA BTSSR KIS BN B8 5 1 6t

QUL SRR

RMBERGEZ AL BRE. B4 B JKE.
fEgRIE. 3R, BT K. B, SRALE. JREE.
PR REERAL BB, TR e AR BT R
M BN AR KR, BRI 21 4 DU
AR (BUR AR “AMa2 SC5 A7) 281 Qlhgurb iz
B

(B AR B

RMARGEFRAFZEZR (B B

CRAT B M S 00 /(.
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RIAR G 1 BRiEE 31 44 KAT I W S 58 7 I A2 5y %o
JIB N CRAT AR I S 7 90 800

JE B HE H KRR B EF A+ I 2 WA 5 H
IR H PP AL R 2016 £ 6 30 H

(AR Crprfe N REANE 22 73250

CUEZF) (e N RSN IEZ790)

(LA (e NERILAE B RE)
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GRIIREZRAZ 5 P B E L)) (2014 SE42T)
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b2 w]WAOW B 9 925D

00 55 st e 735 )

(T2 =] I W E A 55 ) b 55 B ANE D) GIEME 2455
54 5)

CERAEHINED

CH R NI RATIEE I BT E B3L) (2015 SFE1D)

CRATE B INED

(b Th 23 "R TR RAT B0

OB B TRy

CARIINIEZF A2 5 B i )

[ IE I AR I 4

RN SR A=

I o e A

TR M I R

AT

DRYNIESFAE 5 i

Ex it

CFDA. EZX&# )R

e N IIE AN [ 58 P A A ) I2ES
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EESCES

S
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2013 4F. 2014 4£. 2015 4EF1 2016 4F 1-6 H

B S7I0 55 85 A A S BOIE SR
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5 RAE 5 RAVEAL
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KRR S5 5 PP A R A 7
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R THITE SEAT CRpR IR 5 1O
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CHLH A BT P Al R )

REEE GERTIAERARHANEE S ETRT
[2016]266 5 (PPAlifl )

CHA S8 7= PP Al 4l )

B S RAGE =P PR 5T A 7 B E RIFR T [2016]
%5 QDV1108 5 ( PPtk )

(P B 8 TR )

i #e ) B ) CAC 1IE % 5[2016]0335 5 (HH i i)

(R S 7 i T4l )

{E7k A H B XYZH/ 2016BJA50436 (H 4k 75 )

(B RS

{Z7k P A B XYZH/ 2016BJA50441 (42 % T4k 45 )

BRI

DRI RIE D Bty A7 BR 24w

B2 FE

il KRR R R B A IR A A, uEZ#AhS: 002030

M)

AV EBIH R w)

AR

AEFHEAR BRI BB AT R A 7

LIHIE

ZWPLEEE AR (bR AIRAF

2 W

WL Z 2 AR AR AF, IEZ#S: 300244

HR YR R A

FRYE P AN L R CRE R A A |, UEZRARAS: 600645

SRR

S D BRIT e A IR AR, IE#4UAS: 300003

NEEY)

JZ 1) SR A R 2GR BAR A BR A

Ilumina

[llumina, Inc., YA (NASDAQ) Eiad], L.
ILMN

Life Technologies.
Thermo Fisher

Thermo Fisher Scientific Inc., Z41ZUE5AC 5 AT (NYSE) |
mAHE, iEFHAIS: TMO, Life Technologies Hi Invitrogen
Al Applied Biosystems - 2008 £E& Jf /B, 2013 £E4%
Thermo Fisher Y5

Roche

Roche Holding AG, Fiit-1E##28 5 Fr (SIX Swiss Exchange)
ElinwE, uEZFES: ROG

Pacific Biosciences/ PacBio

Pacific Biosciences of California, Inc., #§ii% 7 (NASDAQ)
EiawE], EFES: PACB.

Oxford Nanopore

Oxford Nanopore Technologies Limited, Jy— 5 % [E £ 44
NN

BioNano

BioNano Genomics, Inc., ~N—ZFEFBEAEYIH A A F

LiERE

W R LE VARG IR AR L W rE SO 8% L BHEE e

R BERLEF LSS

DGR BT AEAGR . RRE BRIER . KR SER G
EREARE A LR

TB. GB. MB. KB

MRG0, 1TB  (Terabyte, K737, S Ik
=1024GB, 1GB=1024MB, 1MB=1024KB

mL

R, 2t

Jo. JiTt. ALTT

ARME. ARM77E. ARMLT

=\ BIARE

et i

240 P LA B A B A T S R B SR 6 T R TR 5 1
HARFR AR (DNA) MIEARMAS (I E
FAHRT) » ARSI A Tanffutz ., 2ifeER
PR 1) B EERAA, (B ME— 3R CAnGH 5T Y R4

DNA

Wi EMERZ IR 9GS, e —FhrT, WSS, B
AR, WTHRIREES, SIREMRESE
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aHLREIE SR T BE -

JiF 25 DNA

IR I 355 25 T AU A K 03 B T B NI IE DNA

CtDNA

circulating tumor DNA, H AR AIEH I DNA, 25
TR P T VA B A AN T S B TBGE N TR IR R G
DNA. K M8 40 iR 4 R S AN T e R, 53
AETARANEE NG, CtDNA & —FiURFAE 1 (14 g A2 b
W, I RIS IgE . R ANE .

RNA

ER BRI I S, AR T AR BL K 55
I B PG5 Bk . RNA ZBEIZ H IR 4 B IR — s
4G B TR BER 0T

HA AL RN DNA B o F: PS54 Az i (R 5 A A 3 A
YeRe. ffEEAmeE. Ak, HrSERnaiEE.

ik

RRIR P B3 e, AR RN BRI W R P RS, FERXIR 73
AR PR B AR o BBk BT 5 A, BRIERS (AD |
BEES (G) . JEmENE (C)  MIREENE (T) FEKMERE (U) o
Horh DNA (IBEEAT 4 B, BREERS (A)  IRMEE (T) |
famsng (C) 5EMEIRE) (G) ; RNA IBREEA 4 A, MR
W (A | JREERE (UD) | fimEig (C) 55K (G) .

Jett ik bR P S R E A E L

METEAS . THBESE ST IKIRIL, e, R, M.
BERG 71 . 290 52 1 Ty R AE S, RIMASNRAT MR
AEAT BT s

AW RN R AR SE TR Gl TR A7 A2 T 40
I SERLERZ IR ) R AR o e A A A 2R i 5
AR RRAE, B AMEEE R EEAEA . R AL
FEGHNE o BT 1AL B DR ) B ) R AR R L B AL A
S B R M

HEAIA

— N EGE SRR T I — B S B AR A, B
FEAEERRMEREFS, Ei AR aim w5
AAEGR A5 7 51 46 Y ) 43 DNA 701

A FE A D L DR 2 AN Gn AT R FH R PR ) — T T2, T 4E
JHERVER e ARSI R L T 6 T 384 400
ZEE R R R 5 B LS S 2 4R A, i E g
AW, BERE, RV AT ) B K 1n) B

e ST

PAANMAALER ST e, Bl 2 DRI AL I e B AR BRI RE 0 [ 2
WM 1B KB Aok o (10 5 SO T A2 Fo ab ok 00 2R = =
SRS

ST

&

JS2FH 73 AR D5 e DN B A P A D R R 5 A B R TA
P B TS 2 W R

L PR G

MR oAb AR A R DNA BEAT R I AR . H AT
BRI EEEA: PCRY M., KRy T4, 5
O R DR

SELRI Py Ly

Kbl B SO ZE A4 1K) DNA 2 5 IEAT 730 Bt s 3RA5 4Rk
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DNA HIRRIEERS (AD  Ffigmsne (T) . fumng (C) 515
MES Y (G mIHEFITT .

ERY1)E2

Xt SRR S R AT AN AR R S LI, JF
FESEFE A B B R AT 2= R o

B

T S DRI 2 AR o 6 i 2H AR ) RNA BEAT I e o B 2l
N EFRR AN, RN ITERETINES, B
FiS1E RNA. 2Bk RNA. iz RNA FHEZ D RNA.

SRR T

FFH 7 B AR AR A FE R A1 57 IX 33 DNA i IF &
B S AT el B P BB AL A # D7 5e A S R PR
g e 51, Pl A SRIENE A

Qe R G BT IE N

KR DU B 8 AT e iile, 2B S HMEA
A HE 2 DNA BB, X HEHT AL A SC ek 2, P
o I, R4k PRIV A SR H KR ) DNA 45
AL, TR R KAH TG A SHE R Feor -4
HAEH) DNA B Bfs BRI 7 i

I PR 2 1 A

S DRI e 35 Al ) — 203070, L35 DNA 2GRS, DNA
A AR 3 EE R GATI a 2

NGS/ iyt & I HAY 5 — AR
FPEARI AR PPk

EHEEIFHECR  (High-Throughput Sequencing) X B F—
I FH A (Next Generation Sequencing, fi#k NGS) , %
TAREFRMFEA, T ER AR AR, AT A
NGS & H 7 i I3 F M7 HA .

SBS

Sequencing by Synthesis, 4A Rzl y R, BE i
B B R i A2 R 52 DNA 7 210 77k

DNA 4iift,

B MAEAH ) DNA 2> F ol DNA 215> 2565, 342 % DNA
WIS

WhERIE

—Fh DNA &lifh 7772 BRI F 9K B 1) % i H AR I
PEAACEEGDR I RR, X PR REAE RO ST - SR 7 T
FEFVEHGR R SRS &, IR ZhIAH S B fh. IR
JRAE S REA T ) DNA A RNA 2335 ok .

DNA 5 /3L e L ) 2% ek
JE

s DNA 70747 it e g s i AR S i A o e 325 — AR
BORIIEAAT IR, — ORI A S BTG i 58 ot ik K 41 DNA H.
Ir TG, R 2K B I 4L DNA 73173 il B+ v B
Je AT DNA SR Ji I o

A R S 2% 1B P

sequencing by reversible terminator, ¥ Ff 5 YA ic () Al 13 5
BFE Creversible terminator) %15 DNA R4 &M, BT
A, BUSIRE R, RBR&IREEEER A b ] L4k s,
Wk A, X DNA AT K71

BRI R R AR IS AT — KNP P AR R B R

S |
e

— W R ST DL B B

T o A el IR 0 A R I ME 2 A 171000, BISF-#4)4 1000
AIEFETTBERAE 1 DR R . Q30 J& Il FE AT\l FH Sk -4k
W 5 2 I RR U o

PCR

Polymerase Chain Reaction ()45, L4 RRAR G E
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JRBE, S BT HORY B4 € 11 DNA 7 B o T A%
FoR, WEVEREDEIMNF R DNA &iil. FIH DNA 1E
PRAMR IS 95 TRyilm I AR 1 2 AR il F e, IR (4% &2 60T
KA W55 B RS BN R S5 A, PR
f% % DNA R EBRIE R MIRE (72T E4) , DNA RS
IS 25 Tl TR 29 T B (5°-3") B J 11 45 B EL A M

ddPCR/fuii% =2+ PCR

Droplet Digital PCR, ZH AN &G R 7T I VAR R 5
BT AT R, H P RSO S TR IR
oy . PCRYIGE, XA ZOGE THTIE 5
BT, ARGE I A 3 T 2 K S ki 1 A %5 5 bl B AT 75 1
Hbr DNA 70T R a6 s DUk, AT SE 3 &7 #T o

Rt IR A 1A

et AN B LA G R sl b, T AN FAE 1 I B
b o H LG AR AR B AE RBN N 21 = IRERG L. 18
SARGEAE. 13 ARG AT

T21/21 = ARGEE AR IREEAAE

21 =AAZEREAE, mRERRE (27 5% 20 SHOK) M
SEIE . B BILERR N IR, AEE AR
HIRTRETR G . RIS . AR KA H RS2 KR TE .

T18/18 = ARZEAAL) 92 AR IR 45
fiE

N

18 —fRZREME, MREARRE (27 —5% 18 SHOH)
SRR REFFIEA BT ANk AU#E . KSR
. hEH KN, S RAE. B, L
5K T R R

T13/13 = AREE SR IREEAAIE

13 =fRZREME, mREARRE (27 —5% 18 SREHK) M
SR REFIE A PP RGER B ORI, 2T
TR o AN AR, Sk B2 R T H A sk, 41
PR A B AR, VIR 8T WA WA BIE . ™ EE )
K, BREER. 215,

Qet A B H 7

YT A o> 245 Y RN RE T X 40 BT, BN AR 4 2R B e Tk
FERCF B G ETE . JeEREE BE ORERE A A RER
FEARPIZE, BEAG R Gt AR % H DA R 2H D 57 )35
WIEAER . =R RSE, AEBEA AR R RSO & G i i
FHEfE%, G T21. T18. T13 %%,

N AR

MM FOL AR, et Gnd W - 4 i A LB ™ A 1
QARG AZ . YetupR et R i G ook, R EI6 (B
J1 28 180 FEREHE Jn FE IR R W D . e (PIRARRIR
Gt W BAN AT B Jn 5 Wrm AE D .

Qe IRk . HE B LR EE

R UK AR U R IE A%~ 3 A M LUA B A G ey
AR BN RAT B 2R I R BRI AL I AR AR )
+ 5Mb, LB R ISR

LI DR A

R S X SR B PR ] (I . ISR H AT 2
(¥4 6,600 ZF, I HAFAELL 10-50 Mt Ly, kA
AR L2 NS R T BRI B B WA 4L
ZOE . AR AR

% BRI A% 7

PSS UL B0 5 B ) EARRN P S sk . 5
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R A AR L, 22 BRI AN st R s e, TS
AL DR R 5 MR 2L R OS5 R

e AL A A L, A BRI R R LA
PRB AL PERRSER ANy BOE =RE IR, 4 & 2 T
Wi MRE, SRR (225, RSB RERIEIR ILE
WS SR BRI 75 9% R RO A AU E X R ER B AL AT I A

NIPT/JC A7 mif 5 DA A

Noninvasive Prenatal Testing, 126l i i b B 22 43 71 1,
XTI (1) DNA ZEAT I A A2 50 1, I IG ) L 5 A
PeE AR | E R AT AR

PGD/IE G HE N B 1845 2412

Preimplantation genetic diagnosis, f87E/RSNZIGTFEF, i@
ok 5 PRI I ARG A a8 A% IXURS: B IR AT 380 4% 22 o A, 3%
PEEEPRIEH R 75 B4R .

PGS/IENRHEN F 8 A% 2 0 &

Preimplantation Genetic Screening, %6l /&35 MR RGN &
PRZ T, 0 R AR G EEAT Gy i B 5 RSl b o (R
I — RIS 23 XY BRI RIS H , A
& A AR 0T SR i T — o L O A

CNV

Copy Number Variations 45, 3L RRAHE K $E DR
o CNV 212 NRBR CURE . BE PR O I
IR [ —FhE ST

FEIR YT S R 2506 YT

PaBA1 Vi 07 i N ol o s D e 2 A B O A S i E VA
IR YT 254, 2500 NAR N 2 e e PR SO A ROR AR 45
aRAEEM, AR ARRE R ESET,  TAS Z B R A
Bl W A A, SR BRI I H

AR

MM BFEMA PR FEERA, @l
RrIAEA T I AF RN CELFEIEIA I DNAL FEIA R 40
FOANGNIAA) -, DA B B BRI AT 2 W

AN

i BB R DI, BH B B ) & 05 U AR 21,
AT B AR A HOR

EGFR

Epidermal growth factor receptor, EGFR J& 4K HT
(EGF) ZHfiXg5EAE S1& TRk BEFiRY], EGFR %
Rl R S R A 36 5 . A 2Rl IR 2% R
S A B T AR A O

BRCA1/2

BRCAL F#[A 1 BRCA2 &K )& 7. AR EY, BRCALR2
LR AR B LR . UM L 0 XU B I N e

NCCN #5875

H NCCN (& [H [ K LiA ik M 4% National Comprehensive
Cancer Network) &34F & AR 1 1 g 1 PR S e vk S FE 7
NCCN 52 i 21 ZX H R TR e rhvCo L s A Al 8 A 1k 22 AR TR
W, HORBRAE ARG A 1R S R RS K, A
i

IR R BIAG N2 — 08 BERIR . HEEARN: A
AN, SRR LR AR CE I RIEH . 25N
18-24 N FE I —1%, TEREBA ST — 1. X —E R
AR B BRI L
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DU ATRE S Mlumina & 7EHE 928 AL BRIP4, BRIY

NextSeq CNS00 i S BB IR 2 5y [l k3 44 20153400460
R B | “ULELZe” Tt my s A .

D% Plus B | “ULER2Z Plus” JEfi = pi 2k KA I .
Bk B | “FBHER” JeERBmkil.

Rz B | “FHA%” RIS LS00 .

B | “ERE” R, R DEGATEEEL cSMART $ AR Jy kit
IR AT DI AR 55, MRS e 0 Aot Xt 2 AN [ e 7
TREMIIH .

ekt

EX

VE 1 BRI T 5 I S5 B A S5 bR, e R, fRE IR R D4R
1 55 Bt AR 120 55 B v 5K W 55 16

VE 2. ELAR A R HA B T A AR ) B NS S AR I B B R E UL, &
K v DU TN IE B
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BT Ui 9

1. B T RMOCGRIS OB [F R e I e b Lol o itk S i iy P28 3%
H, RMACER S A R BB i H 57 55 96 72 7] 35 o 1) 0056 22 651 55 B 0
16,393.14 J37t, & NMHUFFUN R BRI 6155 B A0 95.70%. BLALIR & 5% A1
RETW RNEILAT TR FEREAMRSFHS &5 AR
Ze= B KBRS L K EARE BRI ARG
MM KRG (EAERINE) B+ —kpleE e () &
RAZ 5 BTy KB B BUB R, AFAEP I Gy s e 2N Sy, APAEIRIT, 577
B BB R AF AR RRENG, MR G A B 5%, e (E4UE M)
Bt (M) B ME . 7 KA i 2 AR s 5 AR S 455
ThH MERR"Z . SRR KRB (=) MR &
UL 55 B 1 XS S AR o A5 470 2 LR IR /R " 22 T AR EH AR ST 1
ME R 2 (1) KT BUGS F R 1 DL R

2. EREAMRG BT HET AR I 2 BB K
PRLz B 5EAMRG R ARLHERMNEZAR 2=, (5~
MDD EENRZC (B NRZHP IR T2 B R R R R IEAT T
HiE.

3. TR R AR E AR A ML SR W o VR AR T 4 B R
TR I AREAM I E I EZ &2 CFo8) Sukin”.

4y AEAME PR EERKEEIRGH I KRR AR
Gy e e, o ml e Ak 55 A s MU AbFE iR () B A E RK T R
H L AN R B LR o

5. CZM (QIFRATIESR 2 FME B9 WA Sk e 26 26 5—— kTl
NE ERBAEM) A TR () A ESRIS A 5 5 7 A 45 # it AT 138
WEB LB, BITARCEEEHRE BH=1 KHIThE 2, K
UCRAT I W 3K 8 77 58 5 % 7 ARG DL A D 78 94 5

6. HEAMRGHWLT WA FMEAREL 2+ =, HABFRLEY"Z
“ () GMEE KERURR. RGO 2C1 ATBUETT 2 (3) HAbTEUE
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T AT R 3 N B AR B EE S I 5] FBACR IR e 4 03t , i8R D& rE M
o8 g B Ak

7+ XEARKEE GAEMN 5 T R IEBCE LR AR 22 kAT T b e i, 1L
HEAMRE BRI AR AT EEARTE I A DU AT A fei = 4 Bt
FEPEAL . BT ECE S S DL 2 () DU AN BRI Rl = A N 3R AT 4
WECE L G GO 2“4 AIRAZ G VR 55 AT LE AN B 22 57 5
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B KRG
(—) Eiianl &SP TERES, ARRK TS AN ] B

RMAERI) FEN S NEFR R SRt A= L, #E. g
K, B AERE G RRER O i B 2 KRR I R, AR SR Ak T s kiR
&, BAEKAE RS, =K R E ST RS K Z 7). 2013
. 2014 4F., 2015 fEAN 2016 F L E4FE, HJE TR E BrA A R A E 09-615.69
JiJt. 687.82 Jit. -1,300.87 JiTCHI-164.27 Ji T

BEAh, FECLTERE. RPEAE R SR MO BRI R, A Gaiilidlk &% 3
FAOE bR\ R SATAE— B AN, ik, EiiA=EE R8s
R B R A AN 25 SR

ST RIRAEDL, N TR RBRARR R R, 3T A R B R R ) BB OR R
ARRERR R, BT AR Y T AR E K= B, AL G Sl L B R
2 DRI A7 M 300 7 A 45 s R A SRR AR P2 v, K I B = S [RIBTE
FEER T R e 75 0 5L BRI PP A Dl 55 927, R4 BT A | R AR Sl /s
AR IR 2

(=) BRI PP AT Mk R e = T|] LR

T A R AS AU SE B 7= O D1 AR L00% AL, DU E AR Y A B L 55 A
I 2y A ) 22 DR Aar U il 25 5 T 2R B S BT A AT M A B DR P AT ko AR AR [
FRBEERATE) (oL R 3 H 5% (2011 484 (2013 4B 1ED), DU
REEEN SR T B R s, DU AR 5% 55 B 50 BRI o

VEAER, Bl SR PR AR, BRI A7 b\ g R e i 1] A 22
B 5 ) BE B ) o F O o, A R DRI T A RUAR SR AR S K #2007
ERRRIER TN 7.9 103670, 3 2014 0TI 545 12370, i
T 2018 £E A BREERI P T A BT 110 123870, FEEAHK RN 21.1%.
N BT s AT tei s . AR RN 3 5 A R e it . BE A
WU 7B AR s 25 TR 24 0 5 DR 3 A L PR v i i o L i 5 DRI A 7 b £ 4 4
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AR AR A AT R 2112 Wi 5 SR 5 10 By s, e SCRA
NIPT Jyf AR il R R 77 it 2 —

(=) DS AN R A e I 7 22, SUME B BE A T IRt — b A J

A LI R 3 B A% O BRI A SR IBN, DUEm AN O Jé
Ji o N U5 B DTN PPl ARV N RR R T IR RS2 AT, TR T B 1 i
P E5H P E N

DU AR A B RE NG A I B AT T &, IEAT R SR A HL, #2542
Tt UL A0 A S PRI P B R B T 3 B 58 4 77, IRl 35 A Jee, SR At 28

%o

v KRZZHER

I AR Gy, ¥ BT A F EA I BEFEE SRR AR O S5 L, TR E
N Ak N4 15 A N P U s = B i s M /i e o=\
B, MARA Bt A F I EDIRGL, W5 A R I RF LR BRI R D RUR B ), 42
A BB A RIRE ST, DLSEEIL b T A R B AR R i R

W ARAL Gy 5 A TR DUEGARE 100% 009 AL, ARHE QI GTHME TR
MV iR N AR AR CCEE R BE 7 EE 2 St e R S, DU AR 2017 42 2018 4B
2019 AFJE R CaRIE R DS A AR SCAE FE 22 BT T I AT R L A
i 5 & TR\ B 2 i AED 73 0 AT 22,840 7376..30,920 /37t 40,450
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