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N 103 & & 104 & &
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KX 115,425 209,921
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G 1s B LY A () (0.66) (0.56)
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(7)  F108021
(8) F108031
(9) F208021
(10) F208031
(11) F401010

(12) CE01010

(13) F107070
(14) F108040
(15) F121010
(16) F207070
(17) F208040
(18) F221010
(19) F113030
(20) F213040
(21) F113050
(22) F213030
(23) F118010
(24) F218010
(25) 1301010
(26) 1301020
(27) 1301030
(28) 1299990
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TAHMTE L
TR PR AR ¥
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H

FEE

(29) EZ05010 %% ~ th %% %1 2%

(30) 7299999 35 Eikth » B 2 4 2B L S UL Eib
2 AH Y ELE s s A

102 & & 103 & & 104 & &

I8 PRI PRI T
hE 23 s L olew s Loy - £
AT TS 93,123 40.51% 122,598 38. 65% 116, 277 29. 03%
13 & = 29, 960 13.03% 31, 152 . 32, 728 8.17%
4 RE 36, b31 15. 89% 78, 446 24. 73% 107, 701 26. 89%
PR M 59, 445 25. 86% 75, 457 23.79% 122, 150 30. 50%
H 1 10, 808 4. 70% 8, 586 10,114 2.52%
%5 g 0 0.00% 936 11, 580 2. 89%
£3 229, 867 100%| 317,175 400, 550 100%
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3. AT P W2 JRIFIEP
A TR B2 P IRIR TR A TR Bl e 7 25 % 0 A 0 e BB R A FIR B~ # %%‘31 b &
BAFRRIZ < REEE R ILE Gy @ WHEFEAEHH LS
(1) 2 Flie RI4p B FLF7 PRIS:
i DNA Sequencing(+% f& & )
~7 % % % 5 ABI 3730 XL DNA Analyzer (Applied Biosystems) GBS E D ﬁ?i o
JVE& P ARE S B ARBREDATITAIRIES P 0 ERERRBES AT E
PR BT E PR A o JRIFmE 2 oM P g 0 TN hE TR LE“?E&E*
Yok PRI& B ]‘%. 2o
ii. Oligonucleotide Synthesis(3!+ & =)
7% % - 5 Dr.Oligol92 & =ik%2 - 5 K&A & =ik 4 HPLC 2 MASS #
ESE P E OREECRFETOAS c AREIRE R ADTRESRRRF IR
FH oo HIEN G b B E SN BT AERBEHES 5 RRES -
iii. DNA Mutation Detection(& F1%& %4 7)
CAFIRERAL 0 LFEFTY BB BT ARE AT R M 3 E
WP AN PR ES FREEEES (>99.8%) 2 & FA #% (genotyping ) HikF
= - DNA Sequencmg I 52 GeneMapper T 5 0 R A T8 A P27 Fo B4
%8 3] AL F1 2 A] (mutation ~ SNP ~ STR---) B ~ DNA 7 ;A * = 3 #ﬂﬁéf’"{ -5
o*\ﬁ”k4?§%ﬁwmpi?%i%’ﬁw SR 2 RAE ( R
SR BRUPERL] P HRECR G ERE BB A I 5 E)  E R
G REE Bed  fHRIT
iv. Biochemicals (2 f* &)
AP LRDEIE ~ FEA LGS EO e T gy 0 U DI RR & R bk
ﬁﬂ* Bd dEd L FIR 2 (PSR g R TA 2 5EH e RNA % DNA ez
L2 E g o O ed FRRA AR Y 0 B RIS AB Sciex iTRAQ 32 4p B %
J'J'i“’?'?' &R E > "E’T&EFF?%F Hiz- 5 2xchd & v FTHERY -
V. A2 ATFe s B AT A AT A
P ¥h A2t * AT 5 Illumina MiSeq 2 5 ,NextSeq500 2 5, HiSeq
2500 2 &, Life Technologies Ion Torrent PGM 1 5 Proton 2 = 14 %2 Roche 454 Junior 1 &
I 5 BATZ * A Pacific Biosciences ¢ 2 BRI IEFE 2 PRARF 0 & B B
SR NPIZAREOTEIRE T AT SERE CKEALER  PREFSR T R
B~ p s end TRG > 3 ETEH B EFITOT/IRIE P > FF RS R EEE
SR LR A AT IRAR o

“.1 BTN *w 2]

(2) TeH A& Tl iR

Tk QR REPFL 5w I RARRIZ LU AT 418 0 R4 A S
2 RTA QA FlRe R R A FlHeR] 0 B AT A FRRIE A L FERRE Rl B
TR E Y REREEOREE A o A X R E AT L, L A EE

Mresag d el Bragd 99% FERREFLIWEHIL TGS ARG o ¥

Bae pa o B AR R R FIRR R B RS ATRR
GEEPEPRELORERIIUL S 0 LREIRD BP0 58 i
BREE D rm:w%‘e%*%ﬁfw%#ﬂ sloopet 2z oh o AR I 2o % A FIHR Rl 2 7 Myriad
Genetlcs p R I PEIER] 25 BB A )~ 8 fAiE @ AP B R 2 £ & myRisk 2 ¥
BFEEE G 1R ¢ —k@ 7 &3 4 F 2 EndoPredict A Fligip| 2 o o AP R L~ BB K
ﬁ&mﬂﬁ%%ﬁﬁﬁﬁm~@@ﬁ%ﬁ\ﬁﬁ%ﬁ%ﬁrmﬁMWﬁﬁg%’ﬁmﬁ
REEFBREFREY FR DB REATRR LR NEBRE D A RAS T R
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3)

(4)

(1)

2 2

3)

A ok TR © e 6 TR F R R R R B e
SRR SRR B A R R KR

L RGEE 2D F 8 R

A PRF R AT RREN D FEAR > AARY AF LT SEPE D
AV UENPRAGE R AL I Ea SRR A LR PR AT
LA Lot g0 2T FELRE < H P L RR TGN S S
JRAPIE D A2 P4 B 50 AB SCIEX 5500 QTRAP LOMS/MS i % (22 5 -

Fd LR S PPLRAORFRIERTE G R RAOR S B RALEG IR S

JRE: o ¥ ¢ 7 FAFIRIEDF-0 F 2 RSP F2~ 24 $ 3o (biomarker) 4 $7 8 € 8 S E
AR GNSE B i el Bh M %Eﬁ‘%é%g

IR PR G4 E
ﬂ‘é\;’;ﬂm“"—"r WQIAGEN"QKZ“’F'F*“@F\?’”T LR A& AT AR
AR E P2 ‘xl%)_.ark,};:r _&f,«v,{,g_,% ),ZFEIUi 8RR o Y AP s

SABioscience &1 » 1 & & F-A % qPCR Array » @?*“f}ﬁ;*)&ﬁ_mﬁﬁ L7 AR
EeELFATEEZ §§t‘ & o % RainDance o #fewi— 47 > 1 & 1248 Z
&5 % FPE#F % &k B(ex : Digital PCR System G %+ ¥ & T pF R & ﬁ‘*@éé F ) ¥ @8
BHTRTRAMEZFHRKEF R 7R Agilent &% 4 & 0 4 a/»\’}"r%'z%?rigaw’
10 B #4241 (ex: LC, LC-MS, GC,GC-MS, ICP, ICP-MS, ;3 248 %) » F 2R * >> E il = ~
ok 8 o~ %%E FETEE R KRPIE o 75 = % A Pacific Biosciences - & b Rt
R ARREY N FEFTZAFIMIE  RERT WP 2 RRE -

4. 7 FH B F 2 FTIRFE:

A& FIH Rt BTPR AR

< Bgek 2 TGP C R A FIRR 0 B B > A TR RIS R E S 'Fi‘%?#ﬁ i
WRIFE D > FIBAIFTIHE D FRBF RGP, & %ﬁ%ﬁ%?i&?ﬂ%ﬁiﬁdﬁ Hoo HITh AN
PHFETAAP I LA TABKZEBRY o

w it AR T R PR

LAFEEL T ATOLING S LRI MG 3 RS ERBPFY
%;E‘—;W* %m?\lfé—’ 'QV'F 33} I“J'/:)ii v om A FE R & % o 3 20 _;}@appa_ﬁrﬁﬁ ;4‘5?
Byaagvgp B ¥t FISH & /2 j\gﬁ*ﬁaLprﬁ_‘J&g’ﬁ B F > muEEd BB R
WE ke AT PGS HMFT o LA E R kLI WA ikr], ARG ENEFR X
AT MRS > A O P A BATH R B -2 PCR % ‘,ul—,”—:?%‘fﬁ N_}_H_:‘F,g;}g 4
P LR EVIRFHM 2 (S ARRFORNE > 2 EOLTORIER > TR
Zd eGP T R FETERPLIRBAOAELE o

P R

%-\

T2 TR R R R AT AT

S REAFTHERA  FREEELF AR - AT S A ] 8

g0 A2 @ NGS R 4 Aﬁﬁ]l‘iﬁP HEZREE CREELSLEEE QDA FTER

PRF%® » B FTpRIZIE P o B S A AN F* Gb(10 599 =X Bdk )% (TAAH

eI 0 Wi {ﬂ;ﬁ&ﬁﬁ@@ T ¥ RIBFT AR - L AW

,’guﬂ-/w\ﬁ%@p *,E‘_rd&—rzg SR S NS S i_‘f_;}ﬁ]to 4 ﬁﬁ]%u P ‘}'E.ﬂs/‘z“,bﬁ:%
SERREE G P ARKBRF I A P T R IR ’E* PR AR a2
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(=)

B RFF LR BRI BE A S o - HRD AL P NGS BB AT RN
&

TP AT Y IR

éfg:}i%’? ""‘*’,56}@7?5“ REPERER T OALH T B g AL MR ﬂxg)j}%ﬂfﬁlmmm#
TE L FopeiE P 2 e N i’f FHRTE AL AP RRRY PRI THET SR
rEE F%&r%4ﬁ$¥—_iiﬁﬁﬁﬁéﬁp% A e 30 AFE A

PRAE ~ ai;ﬂ FREFAM Y~ LATRZRIS G TR QR
B X Tk 2P ERA R ARE AR LR

A F

1. A ¥minegr g B
(1) DNA ﬁ;ﬁimmﬁ%ﬁ@;
i RI(DOE) 2 B 7dm2 B (NIH) =7 & 4% 2 3 A FIR0 8= 7
Genome PrOJect HGP)>* 1990 & & ;% fads 2 %k » # DNA %5 f8— B §is F® ehf
BETAS FEA L AHAEPRPAT AN P E 2003 Er Al (R
~FIAREIRE REF L EORNFT  E e DNA LA RIS A Kb iy
#E - T B i (sanger sequencing) 0 I B ow =t £ % 25 (next
generatlon sequencing) b ™M 2 H s F B P hE R P FIHEE B ada AT
' M L}:} + 4 ]5"% DNA L}:\" & %igp 1 mAP;H :P%Bfi'J“ = W\ﬁ-}}%%
ﬂﬁwo
2007 # 5% &7 - XL ARAKR BPFIAAAATRFAY 3
WA Fmy 3 i Y AR Nl DNA AR A 0 d TS
CREPEpPHOFEE  JRERIE S IAEF BTFRRE S A TR
ko AP ad FFFFERT R I LAERLFRAFEL S DR o
Marketsandmarkets #& iz =t & %A 27% % 35 % & 8.4 & » ¥ 78 2020 & &
IE £ 100 @& -

2+ 4 (Human

|- w2 ®B=1.
A8, ABI ymina ABI. Pacific Biosciences.,
3730x1 Missa® lon-Tassen:
ERES ,x ' Nextseq 500°. Proton., RSIL,
(96-capillary).. ”
Hi$eq:2500° PGM.,
Bcn GEFR . 2002., 2006, 2007, 2011,
Sanger., &color= Qlfw. Single-Molecule- .,
EE)E. (4-color-terminator-).. . corer . ‘ Heedigaion:s Real-Time Sequencing: .,
reversible terminator (4-color—- .,
labeled).,
BRANREE. 1,000-bp.+ 600bp.. 200pb.. 20kb.
iﬁiﬁfg ' 1-Mb., 1T, 10GB., ~1GB.,
BRI 8 USDS250,000., USD$100,000~800,000| USDS50,000~150,000., USDS1,000,000.
.3:: {ERBER BERE?. miRBiE A BERES . PmRBREHEREFES.
741 kR JBiomed Lab Sci 2010 , 3 XA MBZARFTFHRFAIRPAHILEFTEFTRY
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BCC Research izt p + >3k 2 5 & & PR7*(sequence products and service)#
B h 2012293 35 REA FRESFLHELF S 21.2% 1 2018 & Mt 5
117 % = 7 34241 -

EE TSP AT 0 AP R B R P ST L P { B s M
NPT /iR e Pt [1lumina = @ eh g 2708 > B3 Fenib g F @ 3 d 80% - 2014
# [llumina # # B 374748 HiSeq X Ten > & ;% #-B A 2 A Fle 2 A s 2d R &
11000 aifu"é‘ 5% 1000 £ ~ » FﬂkF’*‘fﬁfip JEF R A o gt i L RAviR (T

AAE 2 A Pl TR R (BioBank) s fE(Aovk 5~ P oA~ < mﬂiﬁi%’ H2¢
#=F> 2014 ﬁ T34 W o PR e A TR "10 g & 714
(100,000 Genomes Project) #4xF £4pF 3 e s » R J 2 p =2 10
FA2AT TR -

FRAATT B A 2015 # 1 7 20 p B R Y FEY KT ”r’%i?ﬁ*?
24 (Precision Medicine Initiative) ; - #f & % F it 5IAE— rl%f%i’w‘rﬂfr* ’
ﬁﬁi‘ifﬁ’f 'E"A'Lﬁsﬂ \Fﬂ‘m'ﬁ'}%/\'f}%’ mAREeg P E mxﬂ%ﬁ? 3
Bz #2015 &# 1 % 30 pEIEL B Z *%ﬁ%ﬁ(Personalized and
Precision Medicine , PPM )3 F enfi 72 % » & 4 100 § * hA FIF4L - 45
BT R R R i L AT A R L AR F RO R
For 2. 15 % ~ kdudoptd) o

R ?’J? T - {i&t“ﬁﬁﬁé’*“‘ﬁ%ﬂ* Jfé%? PR RBUEF LR
% B FDA ¥ 3 IVD(In Vitro Diagnostic) » {%P-efr» 37 12 i * ig3f 2 A7 ehfijiv
- AR W SRR RN R TL/ S S I *ﬁ" R b e AR FlR R o P
Myriad Genetics = # % (enomics Health S Fpx %'?#p Hp o
Foundation Medicine = & » & & & #4gipl T S & R 25T 5 o 94552
#x BCC Research #ip] > NGS $rawil® »oqpsk F 8 & 2013 # 23k7 He 2 3 £
5.1 =~ d g { F ek FE " %ﬁt“a‘iﬁf’ HAH A BB 0 e 2018
EDHRNESF R TORE S B EHE T L 28% -

AR VI S )= 3P o (o2 S i o] %5[?‘13 Hixtw N2 BPRIE il
%4%#%Wﬁ’%lJWWA$E~+’§%¥p”%ﬁﬁﬂ?@ﬁi%’ﬁ
RAPF DR T R AR P FE A ke Fhap * Rl ¥ AR
EF -

@>%ﬂﬁﬂ@*ﬁw&ﬁ

LFEAFIFEORE > PRRRLABRGATRRIZ AAH AR gy A
EPFREAGI S SABREEEE FHEFE T - BHATOAFIES
L@“i”f%iﬂ?\ AT H A LR 3 Kb EL PR EAFIRPIR
o B3 P REOAFIBRES 2 AT G S 4 F ﬁgo&«\gﬁr
Tk B 1‘*35 S0P s BANEAR B OE AT Fl RIBT 0 i Google hAIFEA 4 K
T “23 and Me” 2@ 0 BAaA KA TR HEG - BB o

AFIRRAEF EEAT - BRAFNET RES ERPIOES > TE LR &
» 2EIRFEA R SRS B F S B 3R R RS
‘H‘?\Kfﬁ%é o BE R AR A o A TR lziﬁﬁnbﬂz PN i
#] (diagnostic testing) ~ #* & ¥ A e Rl (carrier testing) ~ # i o f& iRl
(pre-symptomatic testing) -~ A # # ] (prenatal testing) ~ % & # |
(predisposition testing) ~ 7 Flé & (genetic screening) ¥ o ik F R &2

7 Be(National Institutes of Health » NIH) 2k %14 B F = %3 GeneTests
fu? v 3 2014 & 9 % Gk o pzke AR 640 BATFIRPIFTHRFRERE 3 A
B it RIRIE o
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2000 2002 2003 2008 2005 2006 2007 2008 2009 2010 2011 2012

DI AFIRPIF % E Z WwPIIE P S 1993~2014

%

mm NN [ I I
e o

8 1999

éﬁiﬁffﬁmﬁﬁﬁzkﬁwb’%WﬁﬁW%ggﬁﬁﬁﬁ%mﬂﬂ
RO B E P *i*i”’#‘g‘ ’ “f TR ?%F H i 3% TR R A PR RIPRAR L
rHREFBEEE AL E 2R P RESL D G TR 4o deCODEme ~
Gendia > # & 23 and Me ~ BioMarker Pharmaceuticals ~ DNA Direct ~ GeneLink
Biosciences ~ Knome ~ LapCorp ~ Myriad ~ Navigenics ~ Prevention Genetics ~
SeqWright % » p ~ B3 Bioreplace ~ DNA BANK - Matrixdiet % ;§ X &% o 2 ;
;__r',fflﬁ,)‘bﬁ;‘fjkz}? R ﬁ'%i% ~EE %g;ggrﬂ:—i AR f‘fﬁﬁfﬁgiﬂ
O BB PRI o
EATHRRIE A o d RBIT TR AT > REN RSB L TR
] e eI A E K > 402007 £ 23 and Me ¥2 Illumma i, AERERFH N
FHE-LARTHET 500 EF ~WF 4R 50 & B AT S Ak RIS > 23
and Me  ** 2009 & #-25 FlH& P %[5 5 & 399 3~ e% # % (Ancestry Edition) ~
& 429 %2 ~ it % & Pl(Health Edition) ~ & & % 499 % ~ = 4% Rl(Complete
Edition)= f& 4 5% T B HEE > 4opt 7 L H RPIRFIF L 2 E < S KA T
PR gm0 A FIRR R R AT AR o F ok > > AT R A HSITE Ry 2R
X g > BioNanomatrix 4p 58 % 2 F & P HF-> S EpR T E D 100 ~ % £ 0P £ -
AwAc® o AFFABLAE 2AFIMIAPITOFEFE > A KR g A
Bt A TR R i iR € 2 X R > A B A TRRS SR ERE - £
B & ¢ 3+ 2 & Pricewaterhouse Coopers *+ 2009 # 3 £ if :}F, A >3k A F)E R
THAHA 2007 #ED]) SR8 FHE A(E AR FE 21%) 0 2009 #:ED 7R3
FFEA(EFALF 20%) B RiTs 40%0E E {r} - A 2 & (niche players)#t
glig o ¥ b B 3 4 2 F visiongain 3t 2009  cdE 2 Rl4n &) 0 2008 £ 2k A F)
R o A 100 BEA(EXEF 20%) Z§E%j’?§‘ PlAk 5 & AR
PP B¢ P 2 E > B 2014 E2 T 159 BE & o0 2 15 &K HcABE >+ 2019
EE T 206 mFE 02021 #F 12 is "ﬂ,?ﬁ e {3 RF A FRBIEE DR
FAET AR ATFIRPIALEFE > 32024 & 2R L AEVE 28 BE R o
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>3k A Fle I F3E R 2009~2024( % & © visiongain 2009)

20.00 + 20,03 2053

15.00 ¢

Sales ($bn)

g

10.00

5.00

0.00 ! ! ' ' v Y v ' Y Y , v
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year

(3) 4#%&@?4ﬁfﬁﬁ? Rk

APPHALELPEFEE L SR Bt 2006 £ 2T HEUEFES 5
A9 8,000 BE o0 2020 £ LT 2 imOr?*W%ﬁﬁiﬁé%ﬂ%W?
EELRL F“&é#&@iﬁﬁiﬁﬂ’ﬁf Bk W’*#ifiﬁi{ﬁféﬁ”4ﬁ%§%gi
LA E 5o TR st & 4 A PR b m&%’ﬂ“§$#&mﬁ FAT AP S 4 >
PEALFRA NS L LU E A (o B RREAFEFEFIRIRALEL o

% ;é%ggpﬁ BA SRR ATIE AR L AH > 2T BN R

%%ﬁ%%*%% FOLAFI RS S R GF o B8 L Hodp ot s AT 0 $REE B g D
FlR P UFRE PP LA S A T SR AR B 4 0 @ LR IRTE
FEIEL EARFERERLTHE EDME 5 I3 5 PA R ¥ IR > REH

TR N B AL R o

ADP 2 ;wﬁ{«s«ikr] TR ;ﬁd f# 55 KiFP 4 penfFaddgs £
ﬁ»iﬁ?%é#mk% AP (4%ﬁpmaiﬁm&ﬁ‘?ﬁ§§*%ﬁ?ﬁ
2 AR A TFIRRIE Y R RBIEE L Y &iiéw?’ﬂﬁ% ¥R AR
Fef o MATHRPIT S BB AA D FEFENL AR LR ATFIRRIA T
© P >R EIRIE o

AR B AL FIRA G iﬁ“%“ﬁ@m AN/ ANREY 3 I
fﬁ%,&%mﬁ@:ﬁﬁt{ﬁﬁ*&’@ﬁ?,‘F’%fg’ FIE Emivadk E ok > N o
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