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Abstract

With the continuous development of modern molecular biology and genetic
engineering technology, the scientific community has gradually upgraded genetic
engineering to gene editing technology. Gene editing technology can target specific
DNA sequences, and achieve the purpose of editing target gene by eliminating and
adding genes to the sequence. Among the three current major gene editing
technologies, CRISPR-Cas9 system is considered to be the most promising of genetic
editing technology because of its simplicity and high precision. Therefore, academics

and industry are actively developing related technologies and applying patents.

This thesis introduces the development and advantages of CRISPR-Cas9 gene
editing, as well as its latest industrial applicability and market forecast. The two
leading organizations of CRISPR-Cas9 patent are UC-Berkley team led by Jennifer
Doudna and BROAD Institute team led by Zhang Feng of the Massachusetts Institute
of Technology. In 2015, UC filed an interference proceeding to USPTO, claiming that
BROAD?’s patent has interfered with UC’s patent and should be revoked. PTAB made
a decision in 2017 and concluded that there is no interfernce-in-fact between two
patents, so the Zhang Feng team can retain its patents. Under the latest judgment
criteria of US patent eligibility, this paper analyzes the patent eligibility of the two
patent claims and discusses the basis for PTAB's patentability of the novelty and

non-obviousness of the case.

The decision of PTAB does not represent the final result. The subsequent

development of this case will have a significant impact on the future academic
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community and even the biotechnology industry. This paper suggests that the
biotechnology patent claims should be rigorously reviewed in the future, exempting
patent uncertainty caused by litigation and delaying industrial development. On the
commercial side, this paper attempts to integrate the key elements of the successful
commercialization of biotechnology in the past and discuss the licensing model of
CRISPR patent-pool created by BROAD for reference of future business development
and technology promotion of this technology. With the future entry of CRISPR-Cas9
to the consumer market, hope it will enhance the quality of human life and create a

flourishing development of genetic editing technology.

Keyword: gene editing ~ biotechnology ~ biotech industry ~ CRISPR-Cas9 - interference

proceeding ~ patent pool ~ business model
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2 Stanley N. Cohen et al., Construction of Biologically Functional Bacterial Plasmids in Vitro, 70 Proc.
Natl. Acad. Sci. USA 3240, 3240-44 (1973).
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5 £ MR 742 7 7 Fo(National Institutes of Health » #§ £ NIH)2 % & > &
FlE 2 PG B APE = d 24§ P e (deoxyribonucleic acid 0 f§ #-
DNA)#7 ke = > A F] 7 5 #4(transcription) % & :¥(translation) & 42 # 4p o Fa
FAAdg £t A o AT B[V A B d& 2 (nucleobase)® # it B+ A2
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(allele) £_% ¢ Hp A& Fl i 7 2245 WA DNA B 7 0 B3t A Flen&=a50 > 2o

WABIPLBRC) > Bl A R RET E B RIEE G H bR I

4 National Institutes of Health, What is a gene, available at https://ghr.nIm.nih.gov/primer/basics/gene
(last visited: Dec/14/2017).
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n R OIRHFA TR gF Ropdec g o 19708 % > A5 3 R e S gt 1L
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B7 1980 % > A FISIER AT T AR o 2 5 AT T o WEF A

6 National Institutes of Health, What is a genome, available at
https://ghr.nlm.nih.gov/primer/hgp/genome (last visited: Dec/14/2017).

7 Jon W. Gordon et al., Genetic Transformation of Mouse Embryos by Microinjection of Purified DNA,
77 Proc. Natl. Acad. Sci. USA 7380, 7380-7381 (1980).
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&+ Jpfrph o +2 fF (zinc finger nuclease » f fEZFN) & - fd2bp SRz > 4 1

sk ehprpe 2 fE(RL) 0 f - BDNAR S B fo- BEp B P & s

8 2L Rl % =54 & (Non-homologous end joining » # # NHEJ) » & - ‘m#e b i3 42 DNA f4adF
Fof] o gt Bl B0 T R R A STk S i 0 2 JF 9 DNA 4k £ ¥ (DNA
ligase ) #-#7%| e L& $74% & o

° I R % e 2 42 (Homology directed repair » fj 2 HDR) » 5 - iz i3 42 DNA iy i chid
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do0 AN N A Sy hd VR P U DNAL 38k A chF o 2 P L e
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(DNA binding domain) ¥ 12 3428 3% 2_erfc®s = (promoter) 5 71 » — B ZFP it 43 F538
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Mo A RHAG G FTLFPAE A 0 T R - BIRRIO-12i A 0 X CR
& Foklp *» ¥ (endonuclease) s 48 £ B84 5 ZFN& = 3 P faps o 4oBI1977 @ § &
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fa(dimmer)iF it B praseEfd o B d @ A F 2 8 DNAE R4 A8 wie p

\\ar

PRALRE

¢ \_TrFs x T”FT1I1
T A T AT,
EngsEs ] f
Spacer

B 1zinc finger &+ 4yt pL 5 47 & 4R

10 Dana Carroll, Genome Engineering with Zinc-Finger Nucleases, 188 Genetics 773, 773-775 (2011).
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TALENsH & 1T # 3 B A2 % — fa¥ 78 FIH & 7 LS nRr o - 22012
& 4tSciencesp TiE L # B L A A5 Rk o TALENs#: fefied & 284 o TALE
F-v foiipep 7 feFokl o TALE 3-v 7% - #f 1/)’&‘1‘“%@3{”},’;‘5@ A H e R
(Xanthomonas) =4 & F-v o 1989#F » Bonas% 4 % — X #F W1 i kv FIE |
AvrBs3' - TALE3-v ¥ ¢he 45 v % BE9% 3k i 7 A (repeat variant di-residues - i i
RVD) A 7]/4-2_7 TALE3-v e u|F B ¢4+, 7 F c7RVDA: 49 & B ¥ BB SAT
G Cik ¥ th- a2 548> &b * 427 ¥ L r4fERVDA u| 5 HD(His-Asp) ~

NG(Asn-Gly) ~ NI(Asn-lle) ~ NN(Asn-Asn) » 2 ¢ HDz % C» NG 5| T » NI B A »

11 Bonas, Ulla et al., Genetic and Structural Characterization of the Avirulence Gene Avrbs3 from
Xanthomonas Campestris Pv. Vesicatoria, 218 Mol. Gen. Genet. 127, 127-130 (1989).
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NNzt =] G2 A(F2) ° 22 ZFNsH AR 2 » Fipe b 2 psFokI F F 25 % = RfipF 4 £
J A 0§ FoklZ R AR DNAR4aE (77 2 pF - ¢ 318 NHEJ& HRZ 42 %
F1o A1 2T L aE PR TR iR g % o TALENsH 72 ZFENsHjieqp e » H
BE AN TALES v ORVDEE- 2 A 7ic fi - - ¥ » RVD&Z g enid £ 4 2 %

I HSRVDENR S 5 2 W ZFNS 4e B 6 E o

TALE Repeats AD

LTPEQVVAIASHDGGKQALETVC]RLLPVLCQAHG

RVD NI HD NG
DNA specificity A C T

01 2 3 4 5 6 7 8 9 10 11115
TALE NI HD NI HD HD HD NS NS NS HD NI NG

DNAbox T A C A C C C A A ACAT

TALE nucleases

Sari Yevass

B 2TALE 3¢ (7 RVD % {3 5 7|2

TALENSsE 4] #_d Thermo Fisher = #12 % & %é £ ¢ = ¢ Martin Luther
AE P RRESF{B FEY A FRERRE RS TALENK F fr2
AN AAPEAITZENS S F) L B R cha 3 4 p B R F I g g B 2kt A et

@ & TALENS & 5 o e TALENserak gh8_ > d 305 B 7 e yss i § £ TAL > 7

12 Jens Boch, Generation of resistant rice by targeted genome engineering using TALENSs, available at
http://www.molekulare-biowissenschaften.uni-halle.de/molekulare-biowissenschaften/projekte-forschu
ngsschwerpunkt/2656980 2657144/jens-boch/ (last visited:Nov/28/2017).

13 Ross Cloney, Patent Law and Genome Engineering: A Short Guide to a Rapidly Changing
Landscape, 24 Mol. Ther. 419, 419 (2016).
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M TALENs'  ZFNs{ = > i 7 @87 p w2 PR 5 FIEE > L0 4P B

Y o

bt ZFN 2 TALENs & % 45 59 S f&p A 7] > ® 515 ZFN § 4 425 @
TALENS # % 3 3 » fme f 305 12 5 A T B S (il > 1 E L 5 3 4 o
io S iR B A TR HTUG] TR Y - BAFRIERE AR R 2

AR REL IR EFE
¥ = 7% CRISPR-Cas9 #4145

CRISPR-Cas s 2 L a ¥R v €4 A ER/F R v~ €457 A B M

mi k-9 & % (clustered regularly interspaced short palindromic
repeats/CRISPR-associated proteins ) » CRISPR-Cas ¢ 3 & B3Ri» » % - B &_
CRISPR » Hvir— Fdt 5|3 #5¢ DNA; % = B2 Cas> - fPifs v o 2
BAPARFRTG AN SR FE T v mEY - AR LR LS e
PR EEA P A PATEY FTARATPERFL Teg 0 &
PR R e DNA 3400 % 120 kiR s Lim 7 s 4 B R b i
o F15 S A A E - PR Rl DNA T 2 37 ok L g
FAFH -

CRISPR &% 5 M & i 3 eine f £ j8F ~ 1987 # B 4p > p A2 KX B Y,

Ishino % « clone™x # A 7 + % 4% F(E. Coli)# f &k &8k e 1 s g 1 chiap

Y Clone : &i+ 2 4548 > clone 24 fW- BAF i~ BB EP - BAF(b]4e
# PCR R & Fraaist F ™ 2) 0 R HEHE» ¥ oh - B RAME ¥ L @R £y &
—T}l]?f °
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AT BFRT Aiap 3T 7 ed 9B PHBRESNBRERE ]
TEBRFPRID RRBEHABRBATTIEF > 2 - FIEAEF] o o 5 Bif 530

CRISPR ¢ — Bap 215,

CRISPR LA R £ 453k ¥ B 7| ¥ OF I AR F 517 # 8 R Francisco
Mojica>1993 # Mojica B]Fj &/ % ¢ @ B 12 4& % Hw s 7 Haloferax f- Haloarcula
Y BEIILAF ARG BATFIME Tl 4 & BRI - tRo @G
N7 e 5 B0 Mojica A 4T iEe 4 R A FI R B B - BESREHT G e
THEAF R B fod s e dvaficd £ AF A 77 o Mojica 32 5 At 4R 2
A o brf AR BRPIZ F Y - ) B HRL A& o 712000 &
Mojica chBFf ¢ % 20 fEic 4 33551 €A A 7Y Tk L L@ IREAE A 7

(Short Regularly Spaced Repeats > # # SRSR ) ; 2002 # > Mojica = Ruud Jansen
EATEE A 1 d 5 F A 2 CRISPR » Mg * gy i L E ’\"}]?%“ B 7

a5 G A S B4R > 154 H_CRISPR # £ 5 s -

2002 & Jansen sPEFf A h P2 F BRI EA R E B B4R ¥ cas A F] 0 F)

st 55— £ DNA & 4 CRISPR-Cas » Cas 3-v # § & e foi fefis s %

15 Ishino, Yoshizumi et al., Nucleotide Sequence of the lap Gene, Responsible for Alkaline
Phosphatase Isozyme Conversion in Escherichia Coli, and Identification of the Gene Product, 169 J.
Bacteriol. 5429, 5432 (1987).

16 Francisco Mojica et al., Transcription at Different Salinities of Haloferax Mediterranei Sequences
Adjacent to Partially Modified Psti Sites, 9 Mol. Microbiol. 613, 613-614 (1993).

7 Francisco Mojica et al., Biological Significance of a Family of Regularly Spaced Repeats in the
Genomes of Archaea, Bacteria and Mitochondria, 36 Mol. Microbiol. 244, 244-246 (2000).
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18,2005 # C. Pourcel 4 . CRISPR ¥ :spacer % f & s<# ‘o fjps 4 <2007 &
R. Barrangou % 3. CRISPR-Cas ?uq—\m[;—]#‘%#m]]%—a- eH - BLKE Ao F T
A mAL o ek mER s 0 QP pA AT T KNDNA B E AT p e h
CRISPR = % — £ spacer(®] 3) » #r14r% - & wmpFg < 107 F }}%4 b=
{{ ¢ # 4 10 % spacer> # T - = £ i % 54 s pE > m < CRISPR-Cas if § +
%ﬁﬁi IDNA B 71| > 4o ok 3 spacer — #-- > 7Rk r i & }ﬁs* Bk e

¥ > Cas 1 fkfix i § #izByp4 HDNA T @53 2 3 sc mpehi 4 190

CRISPR +* #f5 4 DNA =hit 7t 4] 8 % 2008 £ S.J.J.Brouns % 3w & it %

H_d CRISPR 47— BdF s RNA &t i«:’%:}ﬁai DNA 7 7] » iz £ RNA i
crRNA(CRISPR-RNA)? - p 7 4rif CRISPR-Cas & %uv rifenk 4 & = % %7 : Type
I~ 1o 2 @ Typel % - 4] §.3%5 18 Cascade:crRNA 4 £ %84 742387 4% 7 DNA >
i Casd ¥ papeie i DNA "% f2-Type lll % = 3] # 7z Csm & Cmr 3-v £ Cas6
30 45 & 4827 pre-crRNA & & 1 ¥ 4e 1 £ 32 pre-crRNA 35 = crRNA » Type | ~

I 5 Z & crRNA fr%? J'i:ﬁf‘lflﬁi-%- DNA > 7 i Type | ~ Il 4v % £ *7 @*‘r:}?ﬁfr 5]
DNA - % £3%5:5 8 44 Cas F-v F4F s eif & B KRB ' 235 4 ch DNA & 7 o

@ Type Il 82 % & crRNA - tractrRNA & it sc 45 3] e Type ll ¥ 7 & - 44 Cas9

18 Ruud Jansen et al., Identification of Genes That Are Associated with DNA Repeats in Prokaryotes,

43 Mol. Microbiol. 1565, 1565-1566 (2002).

19 Rodolphe Barrangou et al., Crispr Provides Acquired Resistance against Viruses in Prokaryotes, 315
Science 1709, 1712 (2007).

20 Stan J. J. Brouns et al., Small Crispr Rnas Guide Antiviral Defense in Prokaryotes, 321 Science 960,
963 (2008).
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0 & d crRNA £ tracrRNA 2 = £ pre-crRNA %f‘u? r2 2% RNase Il 4c 1 )
= = e crRNA > 2 17 Cas9/tracrRNA:CrRNA 4§ & 87 w3 F38 8 27 3] 3 4 e

DNA -

Type Il 4 2011 & ‘&~ 3 ~ & E. Charpentier #3273 7 CRISPR R
CrRNA oot #¢b - B 3 & ¥ — B s e RNA(tracrRNA) & of 25 & 45 5 4
DNAZ > tracrRNA & 7 = = £ 45 (7 crRNA 13 4 B 7)) fe® % & Cas9 th% & o
CRISPR i 3td & & RNA 4 > crRNA fe tracr RNA 2= o & Jﬁ % Cas9 *» )75
Mere Z L RNAAE &4 7 22 Cas9 % & » #d crRNA & — (& % 7 4 7 DNA

ey

7] o — 2 crRNA &2 DNA 2= a2 7 ¥ PAM B 7|4 %% & » B] Cas9 #-+»
2] DNA 3% st - j4m of 3 5 2 DNA 248 $#4] o crRNA ik 3 T4 7]
B RNARRA » T & 5 f4eniha IR RNA 122 w = €45 o tracfRNA & 3
¥ 2 E 45 (& crRNA 13 4 B 7))fev B & Cas9 ch® & o d *t % = 4] CRISPR %
Fenff 3 g2 > F) Type Il 5 CRISPR-Cas9 % 3|1 & 7eni phx 4 #

B 2013 #RRF LR AT Lt B R FBDOAFIFIFAL L -

21 Elitza Deltcheva et al., Crispr Rna Maturation by Trans-Encoded Small Rna and Host Factor Rnase
111, 471 Nature 602, 602 (2011).
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(4) CRISPR RNA
guides molecular
machinery to
target and destroy
viral genome

Targeting =

- g?_ (3) CRISPR RNA

|

|

(" (1) Virus invades
bacterial cell

(2) New spacer is
derived from virus
and integrated into
l CRISPR sequence

& ST & &

is formed

™ Adaptation

. Production of
CRISPR RNA

B 3 CRISPR 2} & 'n & % b %

%= &

1.
b fid s wmEE D P
WA E TS g BG  ER  BE ORE S B S R s s R
fo ]l BREA 1 o

2. 4% (%] H- CRISPR-Cas9 I H 5 fj ¥ p-i¢
BARTT SR AP BB
LS Sk e R R e A P g

CRISPR Hjiss H s * 2 45 8L > ApfTH s T S Hjis > »

&t 2R -CRISPR-Cas9 # v * &3 » & 4 A L4 »

ZFN & TALEN 353

L &R

CRISPR #t#/k* # M2 4 %+ 3777

FRET BE(X D)

B T d Bk

rRPiA Y T AR AR o p 2002 £ &

~ xR

BSRRRRPG
AREHT R

R S E SR L S

22 Harvard University, CRISPR: A game-changing genetic engineering technique, available at
http://sitn.hms.harvard.edu/flash/2014/crispr-a-game-changing-genetic-engineering-technique/ (last

visited:Nov/10/2017).
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B Cashv A EHEM 0T LA B sgRNA ffaﬁ:? LA Flengr B i
Ao Flo PR R IRE PR R AR £ ) 0 3 A 30 BT/ DNA G S] > 97

MELE R D RR E K ORNA iR A Fled BT F e R e

3. »c% B - CRISPR-Cas9 i 517 123 #F #5075 Cas kv fo gRNA 7 RNA
BT DNA 52759 k(74 o R Y BALRIRE BR
(homologous recombination){-:E # & 4 #fie X % ] K77 ] BULIRER mbe o

AEd R4 AR o

4. %ﬁﬁﬁﬁ%@mwﬁmw?%ﬁﬁiﬂ%%&%F%%%ﬁ%%é
R T Ao A H R ZFN & TALENs 3 B+ I P » & 12 ¢ chsgRNA

Ki(7 5 BAFIEEPIL 0D o WEAN S B gRNAT PP L S B ATV
T g

Bl R
Z 1 A FlimEH Y R

DNA recognition Protein Protein RNA
X DNAJLH)
Efficiency Moderate k% High» %% Highx %%
GRS RE)
Work mode Pair % Pairk Single k%
(Ao E0)
Ease of design Moderate k% Moderate % % Easyk k%
(Bt 2 D)
Construction Moderate k% Difficulty Easy k%%
(AR
Cost High% High Low %% %
(#H)
Delivery Moderate k% Difficulty Easy %%
(fH13%)

(&%~ 4l (F 2018/1)
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CRISPR-Cas9 e * jparfﬂ?u‘\%?é% BER &4 o xiF?}% P B E A
WERAPERINAFH NPT BT EPLERT UL G E R A e
el @ 2 F R Fo Gl 2 S BT AR e o A ﬂgzﬂ“ 7L AT
% & ¥ % 1 #59 CRISPR-Cas9 » # Jig * *+ 1 5/ 3| § % 4 | (bed-to-bench) -3¢ »
FELHEF s G RJHADAFH AFHY L S HF LA RFORAFR
FORATIFREARFCLRFLTLANE R M A kP

CRISPR-CasQ % B & ¥ 2 chsk F|1 & 4 > ¥ 0 & Fip o o
% - 51 CRISPR-Cas9 & 4 %4 $ W irji*

1 ief Rk

W R RREDEF S A P FELA A LRI RS d B
B =x ¥ 3w K = e 4B R 0% (Cancer Immunotherapy) 0+ @ H P B R PR B
g & PR XM E B T e 2 (Chimeric Antigen Receptor T-cell immunology
therapy - f#j £ CAR-T) » & 7 ic RaL CAR-T & f MH B RY » FRE
& (University of Pennsylvania)Carl June #c#2#1 3% 4g e [ #% ' CRISPR-CAR-T &
B 3EBR Y 3 0 33 % CAR-T it » CRISPR-Cas9 &3t iejk 1148 = CAR-T e
SR o B TRA AT L RIS TR B P BN AR T e o ¥
F15 AR #-41% CRISPR-Cas9 %t T ‘ms i 17 2L F)i3 4F » 3 #gh F1 3 47 15 0 T
I A M BB S T e HE R e o 2 TRk RS Y ohe B 2016
#d NIHT B2 ®mZ 2 DNA B £ B ¢ (Recombinant DNA Advisory

Committee #§ # RAC) & # W & 5%+ ¢ 12 4 (Food and Drug Administration »
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f#FDA)» » 2018 # 5 ' AR 7 5 ¥ - & ofpnk #2% 2. ivd L2 HE P
/8% CRISPR £ Fl B imi8 * & A M2 d-F S ¥R A g £ & 0%

ﬂo
2. el pE AR

FREE L ER L -+ ® ¥ & t=(Lewis Katz School of Medicine at Temple
University)#= 3 4 | = # 1% CRISPR-Cas9 L iieji s chfe 47 74 Flie @ 7 if HIV-1
(human immunodeficiency virus > # - HIV) DNA ¢ - ER RSy
€ asipMpd (FAAV) 483815 & % > - CRISPR-Cas9 4 + i i¥ T4 & 7] =
o] Rigd A FFf a2 ? 8 % o A8 3F ad et i v

5

v

B SR IR R A ek B _E',:Fk vz g R ¥ HIV-1 a3 2 DNA

PRPRAOES R 2 o AL R HIVE AR B EE A i

A KF A %‘gr} CRISPR-Cas9 # ] gL 5 Jf'i“‘f}?a A g8 e HIV-1DNA > i&m %
H

i HIV 975142 e 8 o

3. iy AT A

2 University of Pennsylvania, FDA Approves CAR T Therapy for Large B-Cell Lymphoma Developed
at University of Pennsylvania, available at
https://www.pennmedicine.org/news/news-releases/2018/may/fda-approves-car-t-therapy-for-large-b-c
ell-lymphoma-developed-at-university-of-pennsylvania (last visited : May/20/2018).

2 Rafal Kaminski et al., Excision of Hiv-1 DNA by Gene Editing: A Proof-of-Concept in Vivo Study,
23 Gene Ther. 690, 695 (2016).
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B *FgwTy 4 B f|* CRISPR-Cas9 # /v 74 3 & 7 DMD H < svy %

2 & (Duchenne muscular dystrophy ) i A gAY s BRED BT A
AL CAE AR SRR T ) BB H Ry £ A ke &
AT Hoep R R I e Bop A (AAV) R ER A
F ik % o3 CRISPR/IAAV fe £ i3 6457 ] Bleng e ? B i F| & - Bovpg e
B BN S R AR B eH R 3E I - ek o B0 R

Feo RS e @ ipd FAEP T CRISPR e o 7 jn i B & o ol i @

B 7 BOBEFELDAFE SR pasf £ 8F RATHE Y o
4, fRi-wEid & et BB

it FET ORNMP FON wERWERGSD FEF R HE TR LFHAT
7 F 0 AeE2Ep e /) (Clostridium difficile) 3 3R & o ) d K ok 4R AE o
> % 2015 # £ 531750 F A B AXVEEK ) 0 15000 X E R A R RS EHERE S -
NIH >+ 2016 # 3-8 7 d £ B = ~ & ¢ 1 Fh 4 & (University of Wisconsin
Madison) & 544 7_Jan-Peter Van Pijkeren 42 #7¢ et % s+ 4 d

i)

CRISPR @%ﬁ]} ST S St 2 CRISPR & Lo mtg > #HE 2T &

E pﬂi\‘ iﬁﬂ@#“ ’Ij‘z‘ﬂ’@ii%@’? /ﬂ%ﬁmq/} JI%A”LI‘E BE>
S ﬁ i A %ﬁg‘%iﬁj’ﬁt% ﬁ’;A}ﬁ;F& ’ F;h]?:]%ﬁ,jjbﬂb SR A iE e T 1T e fﬁ’-fﬁ:ﬁ ’

it~ 4 2N CRISPR B 7| BAEFT544 B § 5  CRISPR-Cas9 #jf# ehwa 51 4 b

% Mohammadsharif Tabebordbar et al., In Vivo Gene Editing in Dystrophic Mouse Muscle and Muscle
Stem Cells, 351 Science 407, 407 (2016).

% National Institutes of Health, A biotherapeutic CRISPR-delivery platform to eradicate Clostridium
difficile, available at http://grantome.com/grant/NIH/R21-Al121662-01 (last visited:Nov/28/2017).
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F_*

% 4

e
i
W

Wih b rs B P R E REFAAALGE A 2T R
st & B BB R R FER B BAUR A S Y hE 4 ) A T RIEY &
*

T AR RB R gt 3o TR A SR A TR R AR AR o

5. i o B o 0

P RPERAFSE TR AR PR RIFE A d TR R
TEMRFH e NP PRI R T S E 2 R

e BB R OE 2 B F AT R Y Bl

‘fh\
Gt ﬂ’{f:
4

Wi

i

\N

)~

ke

>

B

=

F%’TJJIFB,T&,@_@HQE_Q"]‘E:‘ 1 DNA ¥ ° 3+ E]’t‘i ok

5£ % CRISPR-Cas i 5Lefs T » #15 P B 4nd1* 2037 % sehih Fl ik
Pk B VR F e e §03] o U 5 228« & (Rockefeller University) = 1 *
CRISPR A Fl¥mfEfjiF= # g infe ¢ €305 7 %75 B < (Alzheimer's disease )

B 4 AT {17 b BRI 4 f T LR e Ak Bl (7 R

e e pAafAlR R AREAFY ER - Ao FEtiree it LA
Grmie P A4 < F AR 0 BRF WA RCCESIR R AR B

FTANPHTT LR R RN R RS M5 R 4 R T N e G
BBt s HEA) KA 7 SRR R G (S B MR R SORTAIR 2 R B0 AT

H o i R L A B g

6. ik i 0

27 Dominik Paquet et al., Efficient Introduction of Specific Homozygous and Heterozygous Mutations
Using Crispr/Cas9, 533 Nature 125, 125-126 (2016).

21

DOI:10.6814/THE.NCCU.LLME.014.2018.F10



REW | AAE PR R L BRI ATIRE Y AR popE 2 TR
TR NI R o GRS R A - B SRS
#2 > CRISPR-Cas9 ,x si¥t> ¢ ffchf @34 - 5L S ehRplo X p 4LV 4
B s %% L N A %5 g% 3 ¢« (University of Texas Southwestern Medical
Center) 7 Eric N. Olson #= 3 B 5 4 * H:j’{:},;ai @ ¥ CRISPR-Cas9 4%+ Myh6 A 7]
O f o F @ F] 0 o B Myh6 B TP ] B2 s ] B R

BBREAD ZRARB P A DA A e R F R B ARG § £ R 1

3 s < B e Bt 1 7 7 9t (Wyss Institute for Biologically
Inspired Engineering) & = 2 # & R James Collins 1% X 4g % @ rx {1 *
CRISPR-Cas9 ¥ 3 i — f i & ki Menpid L ¥ s W2 (75 - ik p o R
i Bk F 4R 5] CRISPR-Cas9 w53 4h* A FH B AT 7] LT #F R
WiF el BAFHR 7] 1t CRISPR-Cas9 B & chf 7wl i 4 0 3% & SLic J9 4%
B Rt -‘I}ii—‘?r (Zikavirus) » @ 2 v 7 iy {oPAR* K IR A iR > SR

RS B D G- PR AR KT ERREEY pa R e

¥ = 78 CRISPR-Cas9 #2t-1 4 $ ficrjy®

28 Kyler J. Carroll et al., A Mouse Model for Adult Cardiac-Specific Gene Deletion with Crispr/Cas9,
113 Proc. Natl. Acad. Sci. U S A 338, 338-340 (2016).

2 Keith Pardee et al., Rapid, Low-Cost Detection of Zika Virus Using Programmable Biomolecular

Components, 165 Cell 1255, 1266 (2016).
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1. RiT$ 2 4 A Flica

% M E #3% (United States Department of Agriculture » # £ USDA) # 2016
& 457 A %02 CRISPR 2 Flhil 4 2 cnjpig > #-7 & £ Pl ecend 4] i3s L%
BIFCRH% — 1% /8 50 CRISPR 4 ¥4 84 8% o § '+ = « # (Pennsylvania State
University) siti 4= 5 I 5 4 7= R Fo 47 $6087 3 B 1 #- CRISPR Bl * & 1%
AL 45 P BET2 JEAE(Agaricus bisporus) » 5 i B ' A e p > ek g
i g R U Pl T R e - el LTI B BT g0 A
EF HRAFODNA L F I AT R TR frdE IA R TS 3L e e
FIARISIES ¢ o R T d s a A0 R R R - R BRI e

FlodB S it g+ 3 5 P AT3 0 il B R 4R DNA @ @003 -

% W4 A9 % % (Cold Spring Harbor Laboratory ) - Lippman & Fz 41 *
CRISPR-Cas9 # ¥l %f& j% 23 i = fd 75 (7 4 sufidr 5567 chA Fo i v P
B LSS A BEYPR TR AR NE I AR F LI BL LT A

P FDAE P HBMRY 2R BN Fic BY 2B F AR S

2. FHIHF R AL $

Sv il & B rvine & fens + 4 42§ RAnthony James 41 #* CRISPR-Cas9 32 v

T AL A FERE 4758 (gene driver) ik o B fEA § A FISRE AR xS F

30" Emily Waltz, Gene-Edited Crispr Mushroom Escapes Us Regulation, 532 Nature 293, 293 (2016).
31 Sebastian Soyk et al., Variation in the Flowering Gene Self Pruning 5g Promotes Day-Neutrality

and Early Yield in Tomato, 49 Nat. Genet. 162, 162 (2017).
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PUFUR B AR TS (s B SRR ST AT 3 R 5 R iR Ak R
R A AT 0 AREY P WY o AAIE F X AT R BRI > 2
BARAAPH) R PR e A Tieg s+ I p ARG T g
AFpALF e AR B RE 0 2 ®eg @ < & (Harvard University ) = George Church »

BET Y- F AFSSHEN > FUE B /ﬂ“fﬁrﬂfnﬁm" PN
¥ = 3 CRISPR-Cas9 & * » #-3¢p|

1295 BusinessWire 3¢ jB] > > %k CRISPR # 3% 2016 # £]:¢ 7 3.61 % ~
g~ 2 3F 31 2025 & H#-iE 7] 59.66 g E o B 2017-2025 & n7g | Ep B 02 36.79
9% =3F & & % £ & (Compound Annual Growth Rate » i 4= CAGR)#i £ *° - 1345
Global Market Insights Inc [ #-CRISPR Jig * & 5 T *~Ag3 > * H 3 3o 3% & 3
bo(F2) 0 A FIIERE Y AR D HRE Y 2 il @48 5 5 CRISPR 3 ek
* 55#: %1% @ CRISPR A FlShif1 L7 i e ~ 5 B Y B RERH £ ¥ 4

E AR R GEAR LR AL Hend | 9 FF e

2} CRISPR* HREME T ey 28 % 4 245 &~ HCRISPR '»
Rt S T RAAMEEeRS T AS 2 K 3o CRISPR % i

& o 7 ¢ §& Editas Medicine ~ Crispr Therapeutics Ag ~ Horizon Discovery Plc ~

32 Valentino M. Gantz et al., Highly Efficient Cas9-Mediated Gene Drive for Population Modification
of the Malaria Vector Mosquito Anopheles Stephensi, 112 Proc. Natl. Acad. Sci. U S A 6736 (2015).

33 BusinessWire, Global CRISPR Market Forecast 2017-2025 - Research and Markets, available at
http://www.businesswire.com/news/home/20170426006351/en/Global-CRISPR-Market-Forecast-2017

-2025---Research (last visited:Jan/23/2018).
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Sigma-Aldrich ~ Genscript ~ Transposagen Biopharmaceuticals ~ Thermo Fisher

Scientific ~ Caribou Biosciences Inc.f= Precision Biosciences % -

302 A iR AT BFRI(2013 £ 1 2024 & 5 B (x: F HE A)
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tA ket & 385 k45 Inkwood research $43t CRISPR I = & % 7 335 B>
PHIBELAD AP R R R(F 3) ',ﬁct TR Efed T AR oo
LTEP REELCH o F2 SRR TF 0 R FAFREA R o

R B BEB R OREFAL 2 ZIER P AT LU BRITIOR T RS

(5]

PR FlemE AR AP AFREEAFFF L L2 281 p w5 ko

~

23 b S AT R E R B AF1E 4 AT S

¥

34 Global Market Insights Inc., Gene Editing Market size was valued at over USD 2.17 billion in 2015
and will grow at over 14% CAGR from 2016 to 2024, available at
https://www.gminsights.com/industry-analysis/gene-editing-market (last visited: Feb/23/2018).
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4 3 I % % & B CRISPR # #-7F#](2016 # % 2026 & » ¥ i~ : 7 § % =)

ASIA PACIFIC CRISPR MARKET

Asia Pacific CRISPR Market, By Country
(in $ Million)
500 +
400
300
200
- | | | | | ‘ I |
O.-!.ll!-ll!lll!llllllllll'I,‘I,,,,r,
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
B india M China M Japan [l RoAPAC
Source: Inkwood Research

CRISPR A %3 3if 1 % = f % A& 54 & ¢t » CRISPR-Cas9 B4 & {14 ¥
B BLER > i5d 2.5 UC ¥ BROAD 2 FF e B % 4ot # £ €40 0 &
2017 # PTAB -1 15 » ¢ BROAD #7 4|74 Editas Medicine % i &%+
M- %P R 30% 0 Fikd 19 £ AT 26 £ % @ UC #1470 Intellia
fv CRISPR Therapeutics B 24 d1 45 {8 = % o d 2t B i 475 M4 S ]k )48
AFAREERR LR G I R 0 TR E R R H 2 PTAB 241 A 4 ik
g AP ¥ £ 32> PTAB 24 g 14 @ Editas en# 8 /8 7.65 g ¥ ~ 7k 5 10 i #

A @ o Fpt CRISPR-Cas9 - B &€ & chbf 4 flehip &7 MR E 235 g% ~ o

% Inkwood research, ASIA PACIFIC CRISPR MARKET FORECAST 2018-2026, available at
https://www.inkwoodresearch.com/reports/asia-pacific-crispr-market/#report-summary (last visited:
Feb/23/2018).

3% Forbes, How Much Is a CRISPR Patent License Worth? available at
https://www.forbes.com/sites/jacobsherkow/2017/02/21/how-much-is-a-crispr-patent-license-worth/#3e
573ae66b77 (last visited: Feb/23/2018).

26

DOI:10.6814/THE.NCCU.LLME.014.2018.F10


https://www.inkwoodresearch.com/reports/asia-pacific-crispr-market/#report-summary
https://www.forbes.com/sites/jacobsherkow/2017/02/21/how-much-is-a-crispr-patent-license-worth/#3e573ae66b77
https://www.forbes.com/sites/jacobsherkow/2017/02/21/how-much-is-a-crispr-patent-license-worth/#3e573ae66b77

* k£ # 8 CRISPR-CasO Hiircris* 1 » F & 2 32 Q#2904 i &l

)

T * o CRISPR-Cas9 7 ¥ = 2 A7 ¥ & M kG § Ehd fojiv o
% = & CRISPR-Cas9 # Flihigss g EBn
$-% ARZBAFFERR

21 e ko &R 3 o HAem R AT 2RI 0 50 fARA A
BT RPN 2 e FFLIAT AR BB PRAEFE IR THAE -
BAHAEZ P ANBRFEFHFEMAEAGEY CEEL R FLFTARS
PR o 2 RIFORT 1982 -2 S BT M A R B HE R PRI D BEAE
FAPMAE IR o 40 11995 # e e in 4 FephpeE K hs > % | 22009 & T 5
B PAHYPT B0k 2 20168 T AL RAFARER S F % ol
PR ARG ¢ 7 RRBA AR s KRR B e B
Feh o AEF BN OLEM AR FE A B ERDRE S FERAE
FARE - TAML 2 HTSRERIE ERY SR AR B A HA S
RS UG AR S D P RER R AR AR T E N
ARFE HEAAEREAEFAL KT RITAL A AP EniUE
AECPREHAES B AHAEZ AHB(RA)

Vo gmn A R FFAEF RS ) o 2017 2 p kARG 40 20
https.//www.blopharm.orq.tw/download/2017 A P A ¥ A .pdf (312 i E;ﬁ p 12018 # 57 11
P)e
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2 42016 &2 2017 & AW2 HA L LY MR

Rz : FrEWRT
E XA BALEAR| HARER |BRASHAXR & 3

& 2016 | 2017 | 2016 | 2017 | 2016 | 2017 | 2016 | 2017
X3 940 | 986 | 795 | 801 | 1,415 | 1,463 | 3,150 | 3,250
R EH(R) 525 | 557 | 320 | 357 | 1,073 | 1,090 | 1,918 | 2,004
HEARA)20.219]21,432[18.500]19,000[39.500(40,300]78.219(80,732
Hof 377 | 411 | 311 | 292 | 861 | 873 | 1.549 | 1,576
#of 534 | 544 | 1,114 | 1,225 | 736 | 746 |2.384 | 2,515
Rl A | 60:40 [ 58:42 [ 61:39 | 64:36 [ 39:61 | 40:60 [ 59:41 | 52:48
AATHER| 1.097 1,119 1,598 | 1.734 [ 1.289 | 1,336 [ 3.984 | 4,189

(FAL kiR 2018 E4 kA %v £ )

%= % CRISPR-Cas9 * A F2 #e43-§ 2 & 71¢ 3

AFpEe F SRA LR E%HE R CRISPR (F5 /51 & hofl (753 im
RTINS A ARG EERFEONAHFTTIIIAAE R L
oG ARM N S F AP TS E4FL 0 12 TCRISPR | 5 Bt 3t 4
B L o B SRR 0 ¢ A2 150 & F £ % o ¥ RS B $0
CRISPR 3+ & et 45037 & %4 4 B ¥ H{ 402 48% » 12 TCRISPR/Cas9 |, 5 M4t

F3 GRBFCFHF L T3l kst k%0 f 2012 #7208 &£ 7 ¢ 51 £ F 140 ¢

B REREE o AL e i SR
https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=wC67d0/webmge?webmgemode=graduate&mode
=advance (& {5 §|frp : 2018 # 4 7 28 p) -

8 FLHN > GRB FofpFT 4 TRk st 4 L3 hitps://www.grb.gov.tw/index (& {5 B ¢ 2018 &
47 28p)-
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https://www.grb.gov.tw/index

CRISPR-Cas9 #7 3 3> 4t v+ F 730 i (% 5) » H @ o p3nades 116 25 % - 4

BiaFFEPE S RFFE 21N 2 1 ARPN

# 5 CRISPR-Cas9 R #7748 243 4 (£ R/ #k)

CRISPR-Cas9E AR i BT E

43

34

30
25

1 1

1014 1024 1034 1044 1054 1064 1074

(&3~ %1 2018/4)

4 CRISPR 7 % 5 * # 31 » &4 WP > #c2 ? SmFE ¢ CRISPR + fudt
0 A > A )40 485m 7 A (cell line) & 24 F16.48.6+ 4+ H-2) (animal model) & B
NG > FE AR o

BRI G Y FAREHTRE LAY 7 @5 CRISPR M4
% {44} * 4w BROAD 2 UC BIff(Doudna & # #4135 ¥ 2 7 1754 )2 {1

BAE LAY ’L%'f R EREREMAREY LT Fas ‘%]zlﬁ]}‘}‘;f%#é;

PR R EREFEAG R(R6) GE AP P REFE Y Ui e
FCRISPRF 3 F emAn #AFLE@git SHEMAE  RL T Hr B N

O S AT EMAR > ¢ EARBJITAKE LR

» % 8% https://twpat.tipo.gov.tw/ (& & il ¢
p 12018 & 4% 28 p)-
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‘11

—

i§ 2 & CRISPR B 4 A af & f148

%ﬁ;’g;]@é@ s 5 & o [J] F_EF‘H%EAB& IR o

s A MT?-%"’DT ’ ’

BN RLfE B A0 o Jjims

P A FRET O RE E T

Fe & % de e B & R B FHARETH ST {12 TR AR 2 S BT
Y By 2 EHG .
# 6 CRISPR & {3t A g ¥ ’LIR v
TR L > aEp | B4 YA A R
1608100 2017/12/11 | Cas9 % Fai~ * SR FAFTR 52 A= | M2 F &1 8 | 43P
pES
CAS9 EXPRESSION PLASMID, GENE
EDITING SYSTEM OF ESCHERICHIA COLI
AND METHOD THEREOF
201802242 | 2018/01/16 ~ | CRISPR/CAS ‘& A 2. % [ % # 4+ # e 4 ERAEFR | #Y G %
LIPID NANOPARTICLE FORMULATIONS a8 »
FOR CRISPR/CAS COMPONENTS
201737944 | 2017/11/01 | i¢ * CRISPR-CAS9 2 s & M A Flle 1 g | %Brk < ¥R 4 | &Y 59 %
TISSUE-SPECIFIC GENOME ENGINEERING B4V 4 BF 4
USING CRISPR-CAS9 ¥¢
201716572 | 2017/05/16 | #73CR I SPRpFr 2 i i BROAD %>} | #¢ % %
NOVEL CRISPR ENZYMES AND SYSTEMS LR A ¢
Frd 21 iz
2 IR KFE
L1h¢
201704255 2017/02/01 "% 1455 o 20 i 51 CRISPR ps & % BROAD % f}v\*p = Ff,—? %
CRISPR ENZYME MUTATIONS REDUCING LR A ¢
OFF-TARGET EFFECTS fﬁ CELIRNE- =
201631155 | 2016/09/01 | * ¥ Mw 2 £4 A7 EE (CRISPR) | F4=1 g, | &Y 49 %
7—kllﬁpbr}llér1§§ ¢
MASSIVELY PARALLEL COMBINATORIAL
GENETICS FOR CRISPR

(&< %1 2018/7)
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\\-\

Rrchys 3B RIP £ 51 &R EF2 s {1HE R
P

BFS (oo e 3o (8 foik ok FA FIE £ B S S AT £

LR LB B R R RS o S e iE e £ 2 2 4R M BEIRE
ERN > T REANFEMA AT P LA ¥ h R R PbmT BN
w@ﬁ’fﬂﬁﬁﬁiﬁﬂ£i®W@ﬁnEé#@%@ RERFT TS

AT e g A A ¥ 2 IPARMRIE - £
https://www.pwc.tw/zh/services/legal/knowledge-center/ip-bulletin/ip-newsletter/assets/ip-feature-2013
06.pdf (B-tsiflfep 2018 # 3 * 15 p)-
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SF ATIRBIGREZEIRFEMNTRATIR T
PR €&

B REEEAER

BAIFIR GRS Y P E B F AR LT W Rk It g P 2
FlIER A B A 2 ol ooy > ST FREJIFIR D2 H{1E >
FEANY GEFE AT BEATN F o HACTE IR B ey
BIFTP FRMEZEBEREH T MLz s > 2 aF 2515585 2 TH
7 MBI RHRF A ZHEP AR RV R F R EP LG R
ERE SR B BB AN £ RS - 305 12 301790# 4] 7o

FAr1952# 7% 19p %7 5 # B2 £ % 35% (Title 35, U.S. Code) -

2 WE A2 % 101 05 3% R & 172 B> & 4 #5149 (patent-eligible) ¢ + % 41
14 2_ % §8 (patentable subject matter)z_ i & %#44 FZERLTEP T R E
WASEE P AP R ET P ATHE F % 42 R (process) ~ # % (machine) ~ ® i

(manufacture) ~ & 4 & ¢ = (composition of matter) » & ix e 72 § % dekie

2 2RE R R GAREREFE i#ﬂ%ﬁ 4% 14> F 2602011 & 37 o

43 United States Constitution Article 1, Section 8, Clause 8. ("Congress shall have power . . .to
promote the progress of science and useful arts, by securing for limited times to authors and inventors
the exclusive right to their respective writings and discoveries.") & if % & $& & f 22 F iv g R L 302
LR A U EL PR

4 351U.S.C. §101 (“[w]hoever invents or discovers any new and useful process, machine, manufacture,
or composition of matter, or any new and useful improvement thereof, may obtain a patent therefor,
subject to the conditions and requirements of this title.”).
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ZF o T UFP AR X GEAN P R & o FRETE IR
PEIREFERE L TERAIE T BRAZEF VIV ELE
o aRE 37 27 EfIE8F p X2 R(laws of nature) ~ p #X 38 % (natural
phenomena) £ 34 % 24 (abstractideas) - f 5 iF— FRPFRF AR S % A L BF
FEL o RIEF BRI R ARG i@t DB ERRREE
(machine-or-transformation test) = AL 2> W8 P FER 2 JF A B P E @I T ¥ - &
AR ST - P o 2 R NE B 2 i ATR] 2T 2014 £ Alice v. CLS

Bank®e & 2-? 00 - B BB B R A2 2 BT R B

% = & Funk Bros. Seed Co. v. Kalo Inoculant Co. %

1395 Funk Brothers p* % i 5] i 4zif » Kalo 2 @ 2 & | thd #7§ + B Varley
Sherman Bond #-# % = fifFfiie A2 k% Gfhle £ 2 (- B FfAEE § A2 4
Il ok 0 K oA GRS AR R ATAlGR (T8 2 Ko e E HAaEF
AEORGR R w2 RA g el R E R e Y §
iR RPB AR R R P R R B A R g

e 2 R Bkt B A AR T PRt 4L o

1948 & % R B 28 & % ;£ = & Funk Bros. Seed Co. v. Kalo Inoculant Co.z % ta

A E- o PR 2 Kﬁ’»rngfmp.u; E’fﬁﬁ K @»T é_i

‘—Mﬁ«
‘“A‘
:ﬂf’
JENTY
£k
R
>
=
%.

4 Alice v. CLS Bank, 2014 U.S. LEXIS 4303;82 L. Ed. 2d 296 (2014).

4 Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127 (1948).
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PF R R A R R s A ATt ok Bl Kalo i AR S
i P eh4 P (manifestations of laws of nature) » & 175 4 = 22 F 2% o 7 7
A AR Al

R PECEIES-F R REN R any Wob R Bt S R IE I SURE b e S I oPe

Rl B BB aisrs A @ 2 g5 2@ A fb | (they are manifestations of laws of

nature, free to all men and reserved exclusively to none) -

% = & Diamond v. Chakrabarty %

EFRAPPHAFAARE LR 2 EF 1R R T RTINS H
Ak A H L LRSS TS R R B TR HY B
Mz % BT L £ RN E R 2 a3 1980 £ #r 12 T Diamond v. Chakrabarty | %
HAAT o B R FRILE - A R E B A henjlic] 3 BB AR AR Ly 0 2
7 EFlIE R k2w USPTO RAIY & 72 K3nd 2.7 & |
(patentability) » Zpt %k b2 {8 » 2 fo2 ¥ B[4 7 @HF 7 PTO &2 - & 3 K3
Bl e oot ¥ 364 > 2 3 i8S 1088 & Mep & | 2 & fgpr .

Chakrabarty 7 1 & 5 fic2 4= 8 & AM. Chakrabarty % z 51 € =3 jie> 3 P

Wd B VA fRke R P LR & 2 T (plasmid)HiE E 5 45

(pseudomonas)z. = i 2 KA e FA L o kL BJIE - A 1 ig2 wpF
Chakrabarty #-x &% F 7 DNA FHEER - Swpil  RZFE T 7 4 3R

47 Diamond v. Chakrabarty, 447 U.S. 303 (1980).

BEBERF O OFEMARFTEAEF L LLNEAY > F 144520102 10 > 20K o
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Hrk i B AR ED T RIS § R Y LRI o Rz MR TR S K

4 e R R Ut 2 Pk o

BB R E AR g AN T R A SRR FH N EL G RAZ R
APe Al Er P2 %y n 2 L3 2 e Ead &g wH e R
AR AT E e A WG N G kA o FIH TR A
— I 5 A Ry fEn AL LT R A T L Rl e
B R RBAREY T AZEFEIGER TRAE TEAIGRE &
22 8L S EA F AP ARREY TR LS p Ry 5 A Fpe wr
5 AL A TR THEE 2 TF %S 57 B (markedly distinctive
different) » 2 T £ 5 Bl 2P | HEJHEGDE R LG ZREF 2 R0
Diamond v. Chakrabartyz %@ » 2% & e B4 58 grerjz il A X &
T AR hiE P R I9T G B 12 ¥ ik aa(everything under the sun that

is made by man is patentable) - |

% = & Mayo v. Prometheus %

P

< ) 00423450 5 Prometheus Laboratories % - 3 R & ¥ ®#F % % »

AR/ S

‘W

%@ﬂb’}?ﬁ/ﬁ‘ _ﬂp)%‘%ﬂ }}%;}Jﬁ };})r-r' —— -gﬁgf -foi§+
T R EP SRR o B g A ks (thiopuring) #E b 2 inf 2 2 0 5 2 R

6,355,623(°623)%. % 6,680,302(°302)55L2- B JI4E A > >+ F H b 3 B d S g fleRed (X

O gk £ EL e E R HL F 252015 & 10 7 -

0 Mayo Collaborative Servs. v. Prometheus Labs., Inc., 132 S. Ct. 1289, (2012).
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#~ pl3E PR A% (Prometheus Thiopurine Metabolites Test) » @ Mayo = @ i 4 w
Prometheusp-§ 1 i * ;% p|3di% > 22004% p TR B PIEZE T B4 pr g o
2004 % 6 " Prometheus*t 4r “+ & F Bif 2R3 = 2 frffMayode 4= & ] B 73 > 482
MayoR| 2 38 & & a2 2 2- 2 W& 4172 1016 2 2 g ik eh - Mayo 2 #7324
Prometheus Laboratories s fl3- 8 45 it e Bl @ 7 7 RHHAER B in R ok 2 /&
Fiedp Bl o A AP g R TRRI PG 0 Ft 3 BRI
Moo 3 3 F RS Mayo R #ehi 3R 0 R MR h AR 0 FP R B
B AU g e B mpsnaciy b oaRik B drddp 48 B A $0p3R0% 3 ¥ Prometheus
Laboratories =1 & 22 5 ¥ & [+ o

ARV o FAKGE PR R o M TR ENERELHLE T AR L
PRI o R o BB R R 2 R e bRk a2 LR F
2010 #3Z 2 R ® o F W {5 o Bl Fonid v AR ik dp & 102 % 1016
2T ARG ORR AL RREE G T R 0 2012 miNE B 2 Ik
Fodl o m R i peend) > ¥ 2h g Prometheus Laboratories2. % {13838 ¢ 7 55

AR B E N HF R SR oS MR DR L EE A 5 3 R B A

Bod R B S B0 BRI £ LA Bl A i 22 Rl
LA A S P e B RIE B RIS p R R & lEL

RS UL ES LR VR YIRS T e L & EE e

51 Machine-or-Transformation test(M-O-T test) ¥ £ M A2 & @@ gmpv PV EAIE
o BF R Rl - AR T 'F“rr iiﬁfr‘vﬁ'i’“mﬁﬁi’\—% il a—%wt
Ko - BREFP L EQ) - ﬁn‘% T B (machine) 744 7 > 4818 %ﬁ' 73 JE &%fr%ﬁf

g B VY ,i = er(not trivial) » & & (2)#-— F 5-(article)# #% (transform) 3| ﬁgi_ -
R U R U BU =g wa :MW S EJIERE e pplR L el - ;‘E'J;?é ¥ oAe A a3
RIRRR AR AV B JIEM - PR AREET - BPRDOFAAE -
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-
% 7 & Molecular Pathology v. Myriad Genetics %

Myriad 2+ 7 %1994 #1 i #+ 8 % 845087 3 4 | £ 4 7 J1BRCAL
F B 7] zyﬁ R A2 d S E S AR A FIA A2 Er A TR ARIA TR
$2 B h o 2 S L {1 > Myriad 2 @ ¥ £77 “4 2 BRCA12 BRCA2
Tl BT SR o

Myriad = # ,T%LBRCAU'L BRCA22. A FIR 7| £ 2187 = 2 &> Apit & 1)
FHIP 0 A& e 30 =443l nE DNAR 7| (isolated DNA) © (1) ¥ 4DNA
B g p ADNAR 72 & R = 240 5 (2 &£ H EDNAR 7| : J 161 % ik
(nucleotide) (e = e 3 BB 71 5 11 % (3)3 4 DNA(complementary DNA > # #CDNA)
B2 1 B X %A W H(non-coding segments) & & # it enph 7 3 (intron) Ak 43 “,ﬁ? » 7]
g éﬂ‘#ﬁ’ X ADNAE 72 | > m 22 X ARDNAFE 75 3 4 # 5c o d 3t H 2DNAER
P R P A B TR ¥ ehildze H L E & FptMyriade 7 & Jizp ¢
R G A RE LA TFIR IO o hap B[P 5 foj & 3K 1E5,747,282
LB e R 12 ko5 HY GrRamls 0 T - fA%ABBRCAL S iz H g
DNA 3% % % #x & 4 SEQID NO:2#7 7% 2 ¥k fe A 7|y » @ - F3850 5 © (-
8 H HDNAEL 5 é%—:f'dﬁli DNA*® 3 > 15@ 7, - 2 FERIFHF P ER
FBH 2R BB % B BB i it Myriadiz  4)id & #E 3 iz 7 BRCALI2 & 7]
torigt 2 O R LeR A AR R A B AT B REEIDERE S -

fapRE % Myriad® T @5 TR, - £&2 5 * e > aehgdRy

2. Ass’n for Molecular Pathology v. Myriad Genetics, Inc., 133 S.Ct. 2107 (2013).
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7 ¢ FBRCAAFIFIN EF etz Bl Bl g2 s st 1 A4
CDNA= 5 2 » & 733 5 CODNAT A T B 3 DNAF % e E 5§ 121400 38 > 7]
HUMRNATT 5 & & £ £ @3 72 ¢ £k 2 DNA{-E 2DNAY ¢ 5 «hintron > & »
§ 7P ik Rt RS (exon)R A o

F FB NG R E et Myriad % 20 2w > H 3BDNAR 77 & & g
@ CONAA ZIRIE B A1 0 S R AFFRF P HE Q87 & {105
2 LR L P AT

% = & Ariosa Diagnostics, Inc. v. Sequenom, Inc. %

g0t & - Ait - Sequenom 2 P 4G 2Lk A A W R RIHORZF P S )

A g R M0 BT p|Ps 2R3 § 1B AL (cell-free fetal

>

DNA, - #f # cflDNA) 2 H 2z a2 < i @rt - 350 iRl Pe 52 bk &0 B 1
I £ i£53 o Sequenom *+ 2012 & 3 ¥ 12 US'B40 & 13+ 2 B4e Mt Fe S st
Ariosa ~ Natera 2 Verinata & > @3 1 & J|izgrm o v £ 24 £ 5 US'H40 & 1)
HEF P L8101 Bt s Hask2 22T 85 7 B4
T 2RE Pt AP 42 515T # BB 4 2t Mayo &7 Myriad % ehE & )i 1y

Mayo test i {7 4R > 35732 2. US540 & {1#HcffDNA 2 p AR %2 k> 7 @
Bl 4 2 USBA0 % {1 * 2 PCR % MRl ¥ R e o0 3 B AT «
pLoeh B ERGE LT Myriad & 2] BIELE > rig US'B40 & (#0 E cffDNA * &

Wt L B TP R RS R BE A TR 28 28101

%3 Ariosa Diagnostics, Inc. v. Sequenom, Inc., 788 F.3d 1371 (Fed. Cir. 2015).
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https://scholar.google.com/scholar_case?q=Sequenom+v.+Ariosa&hl=en&as_sdt=2003&case=7423019950723776446&scilh=0

it ¥ US40 I & 2o 22 ARG AL B ARG R g o Flm A
A USB40 & 1l »idik > 2 B % - #FF > i = 8 &I(In Vitro Diagnostic
Devices » i #- IVD)4p b & ¥4+ 2 -

2 WA B e 2016 £ 6 7 27 p & w 7 Sequenom et PR FERL
TR b ooRiE fe 2015 # 3 i Sequenom s cffDNA AR B 3 T2 £7 &4
chin 8 3> 322 US540 & 4@ * B ¥ R ¢ 4r2 PCR % pldur i pl B>t p &
Bg ferg2 ffDNA 7 # & fl 412 & % b 4 DNA 4B 83 5 & I3

Pk e B 4 o

¥ = & CRISPR-Cas9 # Flimigdpr2 & flig 212

S P15 % 101 BB S IR LS 2 R 5 AR kg o
$7 Bl AL G BRI P E R F #2013 &4 2 4 4 DNA
2 Ll Myriad ¢ %9 frf S F ¢ o 2 AR L A Lk 2|k fad
=7 Z B o A w A #4:% pl(laws of nature) ~ B #X I % (natural phenomena) £
b 9 % 4 (abstract ideas)» ¥ B0 g % ;£ Frs 3t 2014 # Alice v. CLS Bank®z

cE PR EREN BN RS SEE R S RS IE ST

3&'&

FRE AT b2 - o

B -

BT LA p b A LFFHERA

5 Alice v. CLS Bank, 2014 U.S. LEXIS 4303;82 L. Ed. 2d 296 (2014).
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B 28 E_F 35 3 P 4 (inventive concept) » #-5 — B3 ff eh A i i ul
¥ (separately) 12 % #-= 2 % & 5 (asaordered combination) {74 £ » %]
& - BREherA 2 EF THM O FIRA T o NEZE AT EL 7 B

T& Al A AL B4 £& B8 5 (significantly more) %5 @ 2

§ B IR R o

% UC & BROAD @15 2. CRISPR-Cas9 4 & & (% 7) > ¥ 195 % M3
iE Y B I e ] f]g—r SEEEL - B iﬂz ¢ F L A3 Type ll
Al CRISPR s %> @ Type W A A 59 p ARF A i g > Fpt > k£ & A

FRsE = A b Y 2T g AR % (natural phenomena) o

# 7 UC&BROAD i & & 5437 1t i &

£ % 4] | 13/842,859 %0 61/736,527 557
Fm oA UC M ¢ BROAD M 5
S % S AP E o SRR ETA | KBIC- BATFIAS AL E > &4

FlenDNA A+ g1 @1 fes Sqc/& |5l 34 5 2E L4 ¥ A5 DNA A F
22X R G ADNAYRAE T FIREY > | HE Pmed o
¥4 (CRISPR) -CRISPR #p B¢ (Cas)

(CRISPR-Cas) & st e

% w495 F 45

% USPTO, Methods and compositions for RNA-directed target DNA modification and for
RNA-directed modulation of transcription, available at
http://appftl.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=/netahtm
I/PTO/srchnum.html&r=1&f=G&I1=50&51=20140068797.PGNR. (last visited: Nov/11/2017).

5 USPTO, CRISPR-Cas systems and methods for altering expression of gene products, available at
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=/netahtml/PTO/searc

h-bool.html&r=1&f=G&I=50&d=PALL &RefSrch=yes&Query=PN/8945839 (last visited:
Nov/11/2017).
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http://appft1.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=/netahtml/PTO/srchnum.html&r=1&f=G&l=50&s1=20140068797.PGNR.
http://appft1.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=/netahtml/PTO/srchnum.html&r=1&f=G&l=50&s1=20140068797.PGNR.
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=/netahtml/PTO/search-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN/8945839
http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=/netahtml/PTO/search-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN/8945839

1.Cas9 v 1 ; LAk Pimeed ¥ vy - A~

w £ 2.8 &+ BT DNA B 5] 4 ih Ho I - BRHER S
RNA:> # & 5 : CRISPR-Cas i sttt ¥ 51 3 RNA 22 & %_
i) i&¥ RNA-7 2L 2 5 7|32 & i B s
i) B3 RNA-¥ 224f ¢ RNA 235 | 2. ’é_iﬁ.f‘wéc‘ G B S B
> ERNAGE ¢ M= 5 3d e é C @R T) S 1 4] Cas9 v i
BB B 7] o

CRISPR- | Typell % = & Type Il % = 7

Cas & %

T kB | XA TRK E A lmie

(&3~ %1 2018/1)

AL BB T ARG b2 BT R RA R Rk
CRISPR jsugr p 2 L3 e THEFIE L 2 TF RN, 7 o g0
19 #74g ICRISPR & St m @ IR 2 A5 A #k L F % H(structure)
fe# a (function) + P &1 7 Ie e fice | L UG 1 2187 % 155498 ¢ HCRISPR
s 20 THE 2 _DNA B 7] en RNA | éf’:,fé‘—;—ﬁl fe3tp XA ¢ 2 mm‘ﬁ# o B R
7 & CRISPR i 46¢ »T % DNA A 7|1 RNA | - f8# RNA 450 d 75
£z RNA 7 crRNA o i 5 55 it & RNA s tracrRNA #7e = o & & ¢ 57 o
CRISPR i st¢ #rin el 2 DNA A 7|7 RNA B £ 8 RNA i &/ 8 RNA
S H(GRNA)E_crRNA {r tracrRNA =g & 17 » i CrRNA o tracrRNA 7 f 1% 2
# CRISPR x suv¥ §_x & e gt R | eh "4Z 2_DNA 5 7|7 RNA |

BRI EXRGEORAL] FOES BT RS S

>8 Deborah Ku, The Patentability of the Crispr-Cas9 Genome Editing Tool, 16 Chi. -Kent J. Intell.
Prop. 408, 408 (2017).
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HZjgat it b 2 %70 f #X CRISPR k4t & ¥ tolm B $4 7 Lk k seehie
* 5 Type Il 3] CRISPR i e+ » 4 DNA 1% B & ~ 3 R4 DNA 42> §]
B m s o A R b ko B de e @ B A1k P i eh CRISPR i SuR| A% 1F
AFRELL A H2H bR AP RT E B RS # a2
A FouEd £ T ¥ 2% UC 2 BROAD B Fj ¥ 32 CRISPR-Cas9 ¢& {1
B FE A2 101 52 £ R e T > B - X ehh fl B Bl H

I]"é_‘_o
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%z £ BROADv. THE UNIVERSITY OF
CALIFORNIA 2_%4=2 2 &

% - # CRISPR-Cas9 & Fl¥ &% {]| £ B2 i

CRISPR-Cas9 k sty R ta® £ 07 & * P pipe{o RNA 1 58 % 5
A F SRR > A RE Y she S F B RRp TN A B R A R
Jennifer Dounda ) F3 - 2012  4c ¥ < & 47 5. % & t&(University of California,

Berkeley)Jennifer Dounda ##2 #7148 & 0@ Fx & & 48 L% CRISPR RNA(crRNA) 2

g...

F 3\ fxds crRNA(tracr RNA)4: & f— 42 > 745 % gl B 31
RNA(small-guiding RNA > £ SgRNA)> o Cas9 *» &| v ¢ 22 %31 RNA % £ &
BIFRLD BB 7 i 4 o JEm B & T 7 2 P 4R DNA > Fpt 18 7.0 F & 3 22
W3l RNA ehR 5] v e Cas9 ehd — 14> @ A7 a2V - 4 & 7

11 DNA -

PORRT R OMEFATIMY ER A PR R LA BHELITE I H - > B
TR 20 o dpl o B JE B - o H o dRde KSR ?T”iﬁir? Protospacer
#p 4% 25 B (Protospacer Adjacent Motif » i £ PAM) » 4p #8 &L & &_Cas F-v “» 27512
T eh 35 BHH A (B 5) o A2 itk Casd kv £ F ooz PR

AL B (PAM-NGG) > @ # i Cas - » AL FE LG 7 e PAM B 7] o F 3

59 Martin Jinek et al., A Programmable Dual-Rna-Guided DNA Endonuclease in Adaptive Bacterial
Immunity, 337 Science 816, 816 (2012).
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B4R AR A2 E G 7 PAM B 70 Cas9 R4 fm 9~ A FIRER 2 h
g o S ATk 5(Cas9 fr SGRNA) e [ 4t A i * B § CRISPR 4 % ¢4
ro i AT EEL § S o SRR E U4 L1 § =z (Massachusetts
Institute of Technology)BROAD B 1 B| 2_5 L 3% J1 -t Fojisfip * 22 E {2 fwbe > T
% - B3 14 CRISPR-Cas9 * »t A #g & FIR % ~ A it 2 A 7)1 fed i

Gk JIEP A o

Programming Cas9 with single-guide RNAs
(sgRNAs)
Cas9 programmed by crRNA:tracrRNA duplex

PAM

et e Cas9 programmed by single chimeric RNA

CrANA LAY A LAAERERA

3 tracrRANA
| |
5 I Il ,_—linker loop
20 nt ]

3

crRNA-tracrRNA chimera

Jinek et al. Science 337, 816 (2012)

Bl 5 CRISPR-Cas9 %= DNA *» ] & 7|

%2 & UC % USPTO # 1 % {14 725

EFRE Y Fh A LA FP A K (first-to-invent) » A 2013 # { x5 LY
A & (first-to-file system) 57 %o o CRISPR-Cas9 B 42 % ] E_fsad|2 o i}u
Foo FI R FIE 2 BB LR R 7 G enile R A2 5 (interference proceeding)
FedZ oo Fp PR 6 Tk B i oy o TR B R

CRISPR-Cas9 Ji * 7k Fl¥nfE t o &% 0¥ pFizt - Jennifer Doudna @ >+
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2013 # 37 15 P &% Wi ;' ¥ 3 CRISPR-Cas9 & 1 » k4 B ff chf 12 54 ¢ 35
Pl %2013 & 10 * 15 p - F|sR4E B Fi @ * iRk % 4 PRIx(track one)® > F]p 2t
2014 # 47 QEE T FREFIFEAH AL 22015 % 4 7 > Jennifer Doudna
ERL A < ke USPTO A 3% H 3 B Ald Lgp 4 » T ¥ gdicdd BROAD #
1 “TH " CRISPR-Cas9 h-+ 38 & ] » FJUC & 41 ¥ 5pFiv ez » USPTO

7ol ehk flERR AR F S R

hptkg A CPTAB# * 1 T ¥ % SRR 2 | (Two-Way Test)®? »
oo Thed il 3 Aa e — 3 § F 4 4 5k R8¢ ik ahe (54 ik (anticipate)
A3 EERE A 5 R (renderobvious) » £z 7R AR08 o ry gLk e (7 pRREE =

GrE X RAPRTSIE AT A MA R AN T RS R AL KT Ed

60 £@2011 & 9" 16 p ;8% % [leahy-Smith 2 F# M 2% | » L &d o T £ FRALAH" 5
EREET o 32%kd FMERRTZL A ¢ Patrcik Leahy 2 2 W PR P 2L f € 2

A& Lamar Smith 426 « £ ME {15 T B fl4cd FAFIR - L &2 Z L Fer f F 2 o5 )¢
Frk e R et sk Y Gren T A AIA P sliganl g h % % | (Prioritized Examination - PE) -
BAZHPE)RI LD AIAS» R > L RDBRIFTUELZBIPRSFE A2 TR [ #
toif F A Y R A Ao AIA % 1105 (h)sE if+ & B L % & ¥ (Prioritized Examination Fee) » SPTO
H 2011 # 9% 23 p 2246 TrackOne ik 3 A PR7+ > ¥ 34 2% Fohp (FH % T4k B
% % # 4% (Accelerated Examination Support Document » AESD) » % F i d1§a g R p » T F G F >
BAFELY %o

O L&A 2013 Ewgrr ThHEP A& (firstto-invention) - g B B Y &R
Hip ke pE o> TSR e ~ R R 425 (interference proceeding) 2 A TR EF M AL FP L 1’ oS
2 A o

62 Two-Way Test 3 2004 # 9 * USPTO 4] erriad flHen 3 5 attrRh> 2 » B/ { 3
Peig e MR H| TR ETF T Ao

83 37 C.F.R. 841.203(a) (“Interfering subject matter. An interference exists if the subject matter of a
claim of one party would, if prior art, have anticipated or rendered obvious the subject matter of a
claim of the opposing party and vice versa.”).
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FiefF- 2 b LMnd|Ero jaF A g2 B TonkEa R o kX
52515 EMRTE TAVENE AT RN, 0 ABAREY 0 5T FIR

Fo#rR gy 0 BROAD & Jf ik B 4p PP B2 el R i 3 2 7 B 8 10T S iR iR

e Yoo -

1) ¥ BROAD 435 4p g3t UC g 198 5 L@ 3 > R] BROAD 73 F3g
T AR EREUCHER b Lo &
2) % UC s437 4p st BROAD 37 & &3 e » B UC e F07 i 12

F AR LR B R

139 Yorkey v. Diab ¢ % 21| 408 864, BROAD 4r% & P T4 1+ ¥ 7
# % , (nointerference-in-fact) » $3* EH F =B 5 T B E
(preponderance of the evidence) * & BROAD v # NP feeizyp 5 2 2 ¢ -
EEA B LR LS VRIS BFRAEF -BROAD ERri R 5 - B A%

£ % e UC i AR s L4 3l AR AT 5 3 g &k A B

A

BROAD g 438 B @ 5 2445

PTAB %+t UC & 1 ehd 8% #42 5 > $934 Noelle v. Lederman®®z % # 2|
AR TR EATHEL S - ATV RS FhR IR A%y WE

X B RE E g e A T 0 ﬁ iR fljéfr.ﬁ“»iii -

5 Yorkey v. Diab, 605 F.3d 1297, 1300 (Fed. Cir. 2010).

% The BROAD Institute, supra note 3, at 10.

% Noelle v. Lederman, 355 F.3d 1343, 1352 (Fed. Cir. 2004).
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CRISPR-Cas9 /& #t7 & B #- DNA > ¥ iR e &4 ¢ 7 Cas9 Jv Friz &
DNA % /& 7 iy 4 en RNA> ¥ 25 % Type Il % = 3] CRISPR-Cas & 5t 2 fié
PHEET OUC AP FEEE SR ZRB A 5 5 BROAD hi-$98 3 P Ak
E_E& kLT * AT E P e bg (eukaryotic cell) 2 TR B T o {45t S 0 T oINS # %

TR 2 b2 ke FOF ARG A

¥= & PTAB -2 2 £ 84 ¥

FREBFZHEHY-FP AT APEEJEOEJIFHELE o A Ef 2
(useful) ~ %fr%ﬁ 2 (novelty) 2 2L48 @ % 2 44 (non-obvious) » A FIp fL5 & f= &
NEJIZ o T EJIME 22 FP AL EF 2 Brg RIEEH N TR
R A R e L R e R R R VR v
2 % 103 37 AR 0 B F R A v 2 E LA PR

7, Atz 2 dd »2bhaam b APELER R AR B2 RY > LY A

v

Wyp 2 W& {12 P 27 &8 % )Y -1 c(subject matter)/ 2 2 p 242+ %

ﬂ’}ujgh_‘g Eo T A gm gt I’F—,%fr%gr‘ﬁ-??ﬁj% * \ﬁ&ﬁ\@l‘%\*pmg@

E\‘T,_I/E’__Ljih If_L%%I:ﬁ ‘%mFIh’mb%,\g?/z‘7 J'FLLZ‘ l‘:’}:*‘%’;{?j?zg/,ﬁ
Bl o B Y Rl e & F e i & L m gie(priorart)§ L A i

O x2 s ¥ EREANE L 257 ;TEF B2 FEMAWR? 7> %788 > F52-20056&6" -

* Jffé*f#ﬂ"ttm: CEREE TR AEP AAT L FARARA R LT SRR
PEE e IATAM . RIR KPP A EA >Pﬂm9tw4iﬁtr#ﬁ}b*ﬁ'ww SR RPN
B IR R B 7 R I (claimz 2 » > Bz @ Ja ol ThE - L gkEr ko T
it fé‘*@%?ﬁfi °
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B P o REAAEE Y L AV R LRI L A A R L e
53 b2 AR A bR P EBE RO £ RO 5] 62 P (case
law) - PTAB 4 5 d 4 # § % Fok 0% 5.2 2 7 CRISPR-Cas9 % {1

RAERZ2FH A “v'],j}iﬁr;fé'}’*l ZLEE S B ORI B | $TaR i o
¥ - 7 No Anticipation UC 3R 4 & it BROAD 3R

3 R %402 %1026 440 5 %?;TE M2 40 135 Atofina v. Great Lakes Chem.
Corp.z & Z|4-? » 2 FE2Re | F3Fdfains T AB SR 2 5 R RE ¢ o
= B LR 1 EH B P S mH AP R A7 0 (Anticipation
requires a showing that each limitation of a claim is found in a single reference, either
expressly or inherently)™ » & % B& 1% 4 % 4%¢ > % ik (anticipation) iz & % 4p 4%
i%fr%ﬁllﬁ_(lack of novelty) » 13952 Fw#rFg = «1'H 5 /& Bl (doctrine of inherency) » %

CRANFAATEE BE R BT E R F Y R L era R

I B 2 & 1 (expressly) £ F - 5% b &t F 5§ 14 (inherency) £_F 4p
e oo 37 T R "ﬁ-;})‘%\llb“ﬁf&\iwﬁm?ﬁ‘bléﬁ— Eo At Stz es W
- F PRI R w2 & - A (element)y ¢ B H B H - kA e 45
Bo RIRZE P TE ARG By RO RAT A B2 L0 - PRI R
- A ETR AP RGO AT HEY o R EF P A LB A RS R
£ 3% A w P2 i H N R RS e = SN s RO L &

TR H AR h LSRR L A R MR E R Y o Y T

O > FITERMBANE 220 a b o822 WEMAREY 7> % 848 - F 133 2005
£120 o

0" Atofina v. Great Lakes Chem. Corp. 441 F.3d 991, 999 (Fed. Cir. 2006).
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"_ELF ;}ig7 &r‘r]?i)\w\}o

bo% B UC av- Raf AR 5 A3 o 345wt = % 859 B4l 2 527 %
14 2 v > UC g £35 £ & & i BROAD 3% - F] 5 7§ BROAD i
FA PRI e AP PR, T UC aR AT R G HE P F R R
B4 > @ BROAD et #5501 2 § 2 ' UL o = F ¥ 5F% {Ing Rl o /i
FIEHR NI RAPEFAFVRAFE PR AERS IR HLRAPL S
EEP AL FRATIGHS e F B R o FlUtpd 0B R AT
{ &3 7] BROAD £ Z #1274 IR+ anhdp L 3 5% UC AR 5 L Hope

Al UC efvgg-4£3% $13> BROAD s R & 7 L kgm % Lo

I8 FRUCHRIAGEM HARE T8a 5 A4

2 WE A2 51030k * 2Lagam £ & (non-obvious) i 5 & 41| iR & % o
ZiEEF @ (D) (%= AR P FRLAL@T > ()IF2 4t M2 P
$(biotechnology) s F* & *t % g * ()78 22 42> (C)FER| 5 B P A “13 2 Lo
MG A R AT A b L2 R (b)) A sl LR E R

i #1030 %20 F T H@FLF TR A EL 3 - AFP e

I The BROAD Institute, supra note 3, at 11.

72 35 U.S.C. 8103 (” patent for a claimed invention may not be obtained, notwithstanding that the
claimed invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimed invention to a person having ordinary skill in the
art to which the claimed invention pertains. Patentability shall not be negated by the manner in which

the invention was made.”).
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RE G %3102&#&*1%%%5 fo it dek ¥ R Jlahd JEp B HIRG P Bk

P AP MG 2 A ARET Bl

Rt 2bham b R M and|¥r > £ RBZREF 2 I 1966 & Graham v. John
DeereCo. ¢ % 41% 1§ A4 z8gm b Alkahw B 247 & % > L5 Graham |72
SR A I - B I DAL |- s e A NP e Ef 0 PTAB » »vidg @ MA@
Hrd LR E L £ B 2T A ¢ 2 1 82 kT (the scope
and content of the prior art are to be determined; differences between the prior art and
the claims at issue are to be ascertained; and the level of ordinary skill in the pertinent
art resolved)™ « PTAB trid-2 A 477 & BiFAa ey (L3 fi 2 L8 >
P g RIm A 4579 o UC il * i ¢ @ * CRISPR-Cas9 i stip it BROAD
Efiamie kg # 0 L TAS B Fp > PTAB b g a5 207 -
HETR F > W AFP R AP AP L WA kT g AT LR

EL o

PTAB &% ¥ £ 24771 7 b enA FRE{BI P F RRET > FEHRTIFH 51

A E A TR m AL

7 Graham #|#7& £ ¢ 7 11 AR HTZ B2 PN 02 ARgEs LG RaF L L8 3
t 3% PITAR 38 ¢ ii#ﬁﬁ kE R4 RS b A2 REE

74 Graham v. John Deere Co., 383 U.S. 1 (1966).

S The BROAD Institute, supra note 3, at 12.
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Y- IR FP A R EP A0 $#3° CRISPR-Cas9 [k 5t B 4% hm7e

PO g 4 s A

245 United States v. U.S. Gypsum Co.2 % 2 2|45 % » o e b i &
P ARERRPE o B R B BP R S Bh U2 %350 o ¥ 2 Cucuras v. Sec'y of
Dep't of Health & Human Servs.z % 4 P gz p 7o 3 2% il S & v e 4p fir
Rl FRriedr{ <~ L o F5d M Wb F # 1B L2 237 7 40> PTAB
Frw B i1 gr 2012 & UC # 4 Science ) 7| p e 3 chm 785 e e 2 v 3n3g
MGG E AT o AR L P R AT LR Pmre it ¥

CRISPR-Cas9 k ki3 &322 = # HH o

BROAD 5! it 7 Doudna [ Fj 7o Science #F 714 & (s B n B > G ¥
1 H
2% ARNA Bk b 3% 3t R = ghengk Fl% iR o 2 Doudna ffe P53 9

»m

Doudna B fj e p 7 ¢ &7 R EF T4 A BEHv R » FIHE 7 iF

Catalyst Magazine ¥ » 37| M &3 » BB EFE X 25 > AP 73 55T

CRISPR-Cas9 ¥ & Afi i frddr imPe X B 1 hmPe ¥ 4L (v 80, | 4n B YA

6 United States v. U.S. Gypsum Co., 333 U.S. 6 364, 395-96 (1948). 244:% % 2|4 #1

it ”determining that oral testimony in conflict with 7 contemporaneous documentary evidence
deserves little weight in a litigation 8 regarding price fixing of patented products.”

" Cucuras v. Sec'y of Dep't of 9 Health & Human Servs., 993 F.2d 1525, 1528 (Fed. Cir. 1993). 124}
3% % 13 ¢ holding no error 10 by the trial court or special master when greater weight was
accorded to contemporaneous medical records than to later, conflicting oral testimony.”

8 The BROAD Institute, supra note 3, at 10.

9 1d. at 14.

80 Esvelt Kevin M. et al., Concerning RNA-guided gene drives for the alteration of wild populations,
Elife (2014).
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e P 4 Doudna BIFfa 3 > F & AL Priwmie ¥ BT AFBA T EE X eh

a4

FUIE 0 0T ERIEIRE B I A B4 aifrmrei 2 B b R o

FOMRER R TR B iiﬁfa‘i%—*ﬁ il B P 0 @ 45d UC
PeanrnEl bR P F Lg% o Pari i1 CRISPR-Cas9 i 5L# it

FEIBFERZ B Pmied MR A (T o

BROAD 3l UC = *t & 4|l R 425 ¢ g A 2. — Carroll # L & e pr gy 85 7
POEPNHIER Y o -Fq » Carroll % L 3% 5% CRISPR-Cas9 I 7 I3t ZFN 4v
TALENs » {8 = #3295 k f = #R3 4 f(chromatin)sk it # & ¥+ > Cas9 J-v
FRIK p Rprwie » Fpt 7 0 3% Cas9 “7F " DNA-RNA e & f 5 r & &
FEPHRAIII VIR HRRET FIESHET it § 2 3 PO pF H (ribonuclease
H)2* FEN1 %% & 7 RNA -k ji# (8% a2 T (substrate) » 2 3 Az % 35 ¢ & DNA 47
WAz 4% RNA 315 (primer)» 7§ ¥i# h BB WL P2 F T
WEFF R Carroll 5 L3¢ L B IRE R AT A
Flipthe S F T (A5 B ARE AR L AR de > F1H 5 1) A Femi g K
ZFN & TALENs: Carroll ¥ 2 8233 % CRISPR i st5 4% ¢ = 2 77— 7 B35 H]
frn B S bR P AT T HEEFI VAL e BRITY 2 TR

82

o

PTAB ¥ & 7 R 4R B iz (s > 325 Carroll 4 L2 2 I ¢

CRISPR-Cas9 4 %27 1 B f5imoe P X F (6 * 2 g% o 4pk ¥ > Carroll £ +3n

81 The BROAD Institute, supra note 3, at 17.

82 1d. at 18.
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11 CRISPR-Cas9 & £ % im# ¢f1 % 52 (ZFNs 4o TALENS) 2 B % tec£ & - PTAB
3% Carroll L s L AP 5 4 & CRISPR-Cas9 & 7 it & 24 4+ ¢
% prenf B R Fl e Tt o PTAB j&_Carroll # 2 chpat @ 8 dy vt B3h 8 & pF
SRR S F B E ) £ CRISPR i 5uii 59 A1 1

e F (T 88

FoNER CECET AR EREAE P ? @ % CRISPR s iienit i > 4%

PEESRE P B ek Pl s w i H o

195 KSR & &2 8% ¢ 5 4 T3 Ul ene > ¥ IR enfgal

G OPE s AR R DAY 12‘»:453-»-@%‘} F R E Ega & B o USPTO »
»+ 2007 #3370 % W% 1% 4 £ # (Manual of Patent Examining Procedure) - 45 7+
FHEARAFA A b LM P Rikdp= 38 £ 5 ¥ 4k (F1L 520 (Obviousness
Rationales) » # ¢ — 57 P £ 1T G e i ¢ GAdpindi km 2 £7 g o
kP 4eiEE o ¥ TR EiE ) (obvioustotry) o @ P wauG T A2 A

#p ¥ | (reasonable expectation of success) o |

UC Hofht {8l o T S 2 S 2y OB ¢ 46 M L 4

>&\

@) Fx

F_

Science # 7| pF#% ] 7 CRISPR-Cas9 i st Lo @A mad £1 2
FEAEE A UCH TS 42 182 Wi 4y e f rme ¥ & * CRISPR-Cas9

A, gl T2 A % HAR S I i A B #3Y CRISPR-Cas i stit 43+

8 1d. at 19.
8 KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 421 (2007).

8 1d. at 24.
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B F 44 4 ¢ chDNA e § £ mend 28 ¥ %0 o PTAB k-2 3ns UC 4%

N A Efrmie P @ % CRISPR-CasO e M4 o (e 4 5t UL 3P R 5 RAR IS 2

~

FREDenSH P Y > ¥ £F Prime ? ¥ Ei % CRISPR-Cas9 cnBl 44 #ic £ 7
BiF L HERBp L B A i (T LG e B PTAB 35 45 3t

peRsaram g ERa w2 AR AHIA2 2P Y o

PTAB » I % BROAD chE (R L > 305 TR o H e s 2y M- e < £

S AR 4TS TR A P R k0 F A KSR ¢ ehtiqes T s A4t
TR R AR RSP NE R YA i UC R IRl e 2 L
fo Bl FE P R AT 3 e w0 FATRAR S B R R

FET o heiFimoarde

e Ry P EERED Rl w2 BFeanfe i 2 VLR &

MEREREERY ASAAYRY AR e o

BROAD 3! % 7 Simons £ 4 %% » Simons £ 1. 20 2 P nT i A3+ 4 %
Fhef A A f o g AP P2 d LR FnL g o T e v
CRISPR-Cas9 - 24 4 » ¥ {7 » (£ R {cZ 2 mbe ¢ 15 L F] 4 £ (gene
expression) ~ ¢ & 7 4 (protein folding) ~ ‘m ¥z 4 it (cellular
compartmentalization) ~ % ¢ B %t (chromatin structure) ~ ‘¢ % p& f¥ (cellular
nucleases) ~ fm*z p ;8 & (intracellular temperature) ~ %m*2 )\ # 3 jk & (intracellular ion

concentrations) ~ m#z & pH(intracellular pH) 2 2 4 5 %8 4] (types of molecules) % ®.

8 The BROAD Institute, supra note 3, at 23.

87 1d. at 25.
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543 5% % CRISPR-Cas9 - +% & sa? 2w il @2 vagp®B.»
§primte HDNA L A4 TR R i 4 e §od (histones) ¢ |0 R 72 4
SIDNA PRI G P54tk o &+ 2 5 K chf e |8 Bt PR Ap )
CRISPR-Cas9 it 53 /4.2 7 %R DNA e 2 lmme = # 45 Bl s * t*—?f A TR
i DNA - 1954p M &35 - PTAB R H i Hjs 4 | 7 ¢ 7 #F CRISPR-Cas9 #

PR N E A e & T8 A B o

I OAEESE R HEE BRI AR PP R 8T e

TR o

BROAD 752 4p i 7 #-H & R AL FIRNA B @ D] 2 P IR BI04 fT
775 35 - BROAD # ! 7 R feim®e *t R B ¢ (invitro) ™ (£% > & & & kB
Pogran g A i enz 6k ALt P4 B B (riboswitches) ~ 4% A% (ribozymes)fe % 11 g p

% = (group Il introns)®® -

¥ UCsns a5 & 2 p - ¢ § ZFN 2 TALENs 4 siety & v Fb

@A B F " CRISPR-Cas9 3|2 frim®e e & 1 & 2 ¥ 3¢ o iz $395 BROAD
B e 7 840 ZFN fo TALENS 82 5 m 3y 7 0 w303 g 2 (2
IR )eh® ARk Beghi 2 i k1% & 3 CRISPR-Cas9 fp e

Rtr gk ik BF <+ g4 PTAB RS # 8 % 3 £ 45 BROAD k8L W 3 id

HEA B3zt 3 6menp e A av A AR AT Pmte o

8 |d. at 30.

8 1d. at 30.

% 1d. at 40.
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w

3

AP B a5 LML ndais o UC 2 BROAD 255 FRERT S
% o PTAB &% ivdijdg t TR 9+ £ % %% , (nointerference-in-fact) - PTAB
Hlg f sk 2w o X AT AR A48 ¥t CRISPR-Cas9 Hojkrae & * 2 %
v o R4 VE P T B B ¢ R e m BB AT T | 2K

GEEELETHLA

BROAD 2 UC e 1353 & PTAB -2 I pte » G F FIUC = 2 |

2

Zricsw b ok Bu(Federal Circuit Court)# 21 F 7@ & A H1 T ok 90 e

Bl EE i) 0 A i B o 2 B AR % CRISPR-Cas /it

T BRAET 2 B AR R MEE A AR ] F A K2 T %
&

CRE YRR 7rﬁ’wﬁ*ﬁ?ﬁﬂiﬁ*@$’?? LW RAEY NN

S IR

% ERS Genomics, CRISPR Therapeutics, Intellia Therapeutics, Caribou Biosciences and ERS
Genomics announce appellate brief seeking reversal of U.S. Patent Board Decision on CRISPR/Cas9

gene editing, available at http://www.ersgenomics.com/2017-11-22%20UCB%20Brief%20(Public).pdf
(last visited: Jan/15/2018).
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» 7 & Recombinant DNA &2 PCR = # 7% ¥ it % &
7 CRISPR-Cas9 2. ¥ it § ¥ #3

4 4 e B ¢+ o 323 Recombinant DNA 1 2 PCR = + 4 $o HjiF # 3
Eit |3 o B HEFE 2 CRISPR-Cas9 § I v % 54 4T S 7 AF 5%
A B L PR F 0 ¥ %Y BATMPEG LA ¥ 82 & IBE T 2R

% # i CRISPR-Cas9 & % 7 % 2 75 £H 023 o
¥ - & % & 1 -Recombinant DNA £

¥ -3 Cohen-Boyer £ 4id ¢ 2 #h+ SHEHN 3 - 1 FR

1973 & 2 W2 & 445 R Stanley N. Cohen 4~ Herbert W. Boyer # 3.7 DNA
i LNk 3 2 F e DNA 7 & BB s £ 2 R (plasmid) £
25 £2hDNA > F#-E2 3 £ %2 DNA ¥ B chf iz 3 % A w2 (hostcell) » 5
d fmie & B34 G DNA F B -DNA £ e s s o+ 4 4R 48 1 - B 370
BT 5o B3 PR S0k G AR 2,442 fE 1 £ 2 DNA chd SR & 11 2 3

AziF 350 ¥ & A 4 g 3%

Cohen {- Boyer ¥ 5 4 p? 4 » *% 1974 # » USPTO ¥ 3% |1 > 1980 #

B (F RS I8 4237224) His ey M AHL Pl @ Dkt &)

9 Labiotech, History of Biotech: How the “First” Biotech Patent Generated Millions, available at
https://labiotech.eu/making-dollars-out-of-the-recombinant-dna-biotech-patents/ (last visited:
Feb/01/2018).
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e ra o vz Cohen-Boyer & I 3£ iire 28 o B3 J5f & 46 S50k ~ i ~ Rk
T Ep AR OR E ER O T T FRER b A SRR flaR Y LY B
BaP By BJhE B UK 5T R AR HEEES R
(Stanford Office of Technology Licensing) 2. = Niels Reimers # ! #-4p i £ & DNA
& 4k - =58 ¢ 12 (one-stop shop) » EF & FIFRE FFT AR A E TR EE NS B
WHEREELER X > A g 434 S g2 15 % § pr Cohen-Boyer & {1
Ad g2 FHEPES R FE o & 17 & % {32 Y (1980 £ 1 1997
E) o PR L 468 RO P 0 F AT 241 R E B fIRE A
{2 H % B e ¥ $0 Cohen-Boyer & f1]- R gamzm 1 H A g {

w2 p ks ¥ it 5 CRISPR-Cas9 A+ kf ¥idud g o

$o9F {2 @A EHEMED 3 H Cohen-Boyer 2 & 14248 #5%

1980 & 12 * 2 p USPTO i i Cohen-Boyer % 4| » I & Bayh-Dole ;= % =

=
%
N\

\

AR R AT MM LA I EFE T AL T E M AR

14
&
?nn‘a

ot
==
Sk
e

e ;‘gu 5 14 £ RG A3 & o Cohen-Boyer & fll42g 8 i~ ¢ =
A BF R R - B R ESE LR HRETI TSR AER
%

R KRR TR DT RA SIS S PR A B AT o

% 1980 7] 1997 & 17 & cngefg2t4|¢ » { 2 A B LA B G E § %ok
FlaRfE R P 28 * 7 T BARARERARF T R oz BRARREF T Bk

£ 3 468 fo 7 ¥ Cohen-Boyer Hoited (4 8) o % — KR I $2 4 1 ik B

9 M Sun, A one-stop shop for gene-splicing patents. Stanford and University of California officials
propose a novel way to license patents to biotechnology companies, 219 Science1302, 1302-3 (1983).
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Yo B E R FE 1 3507 34 (minimum annual advance » & i MAA) » ¥ 34 & 2
S
AREDE S ERLF I3RS P AR T R B R RE R T
BHE o 53 15 R P K0 B o ¥ 2 RREREBEN AR S P e
{2 R FHEES T T R TR F b e KRR R R A A

BHEBE 1% HEASFBEZ3% A AL R FLFF o FT RS

#

*@ﬁ
Fmr

FRP RSB A S Lo A ST A 2 A H

PR L AR E D P RERAE S T HA PR R TR R S 125 4 ih
NP P B MAA § * REEA o F % 55 10,000 £ A R 4125 4 eh
SF o - MAA R % B 5 50,000 £ s gt R A 2 209 R PR S F
AR F o0 T ARR R R 2 BRI L B F R
DFFPEFE AR A R R B AR MR T A S B A& o T

g2 B A 17 E L IH R EE T 254 B E A o mp £ G
2600 § % ~ > i iie » 01096 o A S4B avRfiie ~ £ 248 i £ b

e~ 19096 0 F P F 2 DNA 348 vk chi £ £ 5 o

% 8 Cohen-Boyer % ?ljﬁﬁ%%éfézg‘ig Hptd

sk | A p R R EERMER | BRMASE S EEAER ¥ AArG B RGPS EE S
A EN & Fl g 5 A&2H 383
(END PRODUCTS) | (BULK FEAF
PRODUCT)
12/2/1980 | USD$10,000 b F Hbrig e F AAHAE S| T3 T USD$215,663,697
1% (first$5M) 3% (first$5M) &1 1096; &
0.75% (next $5M) 2% (next $5M) S

% Maryann P. Feldman et al., Lessons from the Commercialization of the Cohen-Boyer Patents: The

Stanford University Licensing Program (2007).
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0.5% (over$10M) 1% (over$10M) & F

1/1/1982 | USD$10,000 bt & Fobrig F 110% 15 7 USD$14,229,566
1% (first$5M) 3% (first$5M)

0.75% (next $5M) 2% (next $5M)

0.5% (over$10M) 1% (over$10M)

8/1/1985 USD$10,000 FloEd e FosE e 10 e USD$3,338,347
Lo Lo

11/1/1986 | USD$10,000 1% 3% 21 R USD$5,355,889

9/1/1989 BR AL 125 | 2% 6% 209 . | USD$12,120,719

4 USD$50,000; %

B A ] ¥ 125 1

USD$10,000
1991 % | ®RipHp 4% 6% & 12 % | USD$2,630,195
v
1994 & | ey Ak | & & & 36 % | USD553,083
E WY e H- S

fep e
1996 By MAA | & & & 6 F USD$39,680

E Py XA

e

(&= %1% 2018/7)
%= /)%

202k 70#& R A FRPBS fELAFTE DEFEAPAFAFIFE
e~ dik > Cohen-Boyer & flas4 2 ¢ 2 @ A F2 2 FAEF K P {3 57 fF

PhC BHMAER E

1. BpafEs g p ik
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¢ 2 B HEED 3 A B4 T DNA € e Hieh il ehg e Kok L BB
Rl it FR AR bR 2 B 0 #30 £ e DNAF 7 s
BB e FERNES o FIE @ DNA £- BT S B - RO P IRE
[% 55 4 F ot 0 Bt B B B Rl AA s a2y

B0 L 2 D P

{4 B E 2 R RBILEFAEF B 0D i DR e #
AT fepiri g s 2 e JUEORAIFZ 2 FEM c AP FEE S G 0 & RE
?ﬁﬁﬁéﬁ_v Ao /4*"}1:‘2

B oo LA B AR R Dy B S B iR SRR A L E Ap B

F oA d AR B PR £ T REFRET o g

AL TR IS FiE S TR SRR S TR S S

Bk g B AR o

B SEES SIES SXE

g 2 i X 8 oy % 4 Cohen-Boyer B I H s & id eng g ek B
ToRNEFBRFEARR S TERGEE FROEJBERG > E5KY 7T BRAD
TR RAEF 7 ik fr= BFRFRRE TV 43R 0 = 7 468 520 @ & ¥ Cohen-Boyer
BEE o g B < AW N A e 4 % 5 (Blockbuster) 0 A% &
A+ i 3§ Cohen-Boyer % 4| 5 fe p & Hjkr(know-how) s 31 3 £ f- 2 ¥ 55

BooBp Rl WA PR P2 A E m DNASF) > He @d L4 an

% Sally S. Hughes, Making Dollars out of DNA. The First Major Patent in Biotechnology and the
Commercialization of Molecular Biology, 1974-1980, 92 Isis 541, 541-542.(2001).

% & NIH 4 # 7L Cohen-Boyer & flcnfes 8 4f - 1976 & NIH Fe & & 46 -* L 5 &
(Donald Fredrickson) = i + {-% j#=% £ & 4 Cohen-Boyer % I mj»,—;ﬂ}?; =
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Fog & X EpEyrs ¥ Cohen-Boyer & flenge ot (4 7 & o e
B % | H e % ) CRISPR-Cas9 B 4% 11 5 & 77 T B 137 > & k4
PRI - N E I S (FB R S 5 ¥ 44 Recombinant DNA % 6 >
B ET LAt fiE 5 R0k JIRE G g T E 2 2 B4R
R -

Y-8 R0FT-PCRELFGEF B

-3 Cetus g B R P 2 M

R & paid 4) F i (Polymerase Chain Reaction » i #iPCR) % & F 2 H 5 ¢
WiAH A F e S, 1 & RITE % L F At DNAR & fF (DNA
polymerase ) f.% & — {4051 5 (prlmer):}ﬂ 517 o i Ag B 2k B2 DNA B

Flo FMALZER T 0 F A5 F1 Efev i £ LR, Fiv s - B

HOR b U TERASATI LR FFEEG L ORE 2 iES
CRISPR-Cas9% i) 15 3 B e o

PCR % & ps & B4t sd Kary Mullis *+ 1980 # i+ 77 ¥ = @ Cetus # = DNA
EXRS%EpFABATEREY 01985 & A Y 1 PCREF] (£ AL {155
4,683,202 11 %2 4,683,195) > &g fs Cetus o ¥ 15 5 AL £ 7 » ~ £3F* {0}

BB % 0 312 PCR HFerdi B 427 (4 ehie s o

9 Karry Mullis, The unusual origin of the polymerase chain reaction, 262 Scientific American 56, 56
(1990).
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Cetus 4~ # & 1¥35 i 4o w] 5 1985 & &2 Kodak P 2 #8 *t 2 dr 3L 2 1986 &
Perkin-Elmer B ## 7 & * 483 > £ Perkin-Elmer & f& = = 7 ijﬁr%%ﬁﬁz‘ 2
* & B Ao A Perkins-Elmer Cetus 2P #iE % - - DNA# 7R &L 7 PCR
F ORI R P ang A o 22492 7 Perkin-Elmer <& it PCR#% 3 7 7 3
boengg R o Cetus %1530 1989 & 2rxf L A # R F A Roche & 5 & T35 %,
Roche #73 £ 22, chv w 7% /1 % 2 (Interleukin2 > A2 1L-2) > 2 & IL-2 = %
Cetus # + cfe » kikz - %1991 & 12 * 11 p > Roche 17 3 i ¥ ~ ehif $ 16
Cetus JE1® PCR enz 4] o X P 20 2 0 — BT+ 2 P-4 3 fh

é
AN vl

' (Roche Molecular Systems ) » f # a2 04 & fofi 4] PCR % H 5 &

5100 o

A& PCR B # 47 #) » Cetus % Jg § >& 2t ¥ 25 ¥ 4 :% (reach-through licensing
agreements > f§ f RTLAS) » & R3kjiwie * % L i Cetus 2 ] * PCR £lig &) keh
O] o 2 %F»;fmmlo m Roche f#& % PCR Hjirz 18 T #1992 & 7 #
#TePCR #2481 * vk > A7 R e p 80 1.9 =< friiﬁ’f% SR P 20808 A
P EEEAYE S 3ETHEMA RS E2 2% H% {] - Roche B~

i 7 Cetus o 228 PI e B~ 15000 £ ~ eip i F * o 3 AT PCR A &

% Paul Rabinow, Making PCR: A Story of Biotechnology (1996).

% Marcia Baringaga, Biotech nightmare: does Cetus own PCR? 251 Science 739, 739 (1991).

100 Joan O'Hamilton, A biotech hit and a bold way to profit from it (1988).

101 Shane Beck, Shane, Do you have a license?: products licensed for PCR in research applications,
12 The Scientist 21 (1998).

64

DOI:10.6814/THE.NCCU.LLME.014.2018.F10



BRI B % ST 996 o BUBHRIER ¥ 23T o - B4 #eik PCR

WA A Y ABEFE D B0 @ PCR = 5 A F|F FEEH g

¥:IE ,]\

3

TEMAEREL L EMBFT A 4 PRt & PCR NI HHP i
WEMAR LT 2 Pafprnde g & * fo @ Jli 4 -CRISPR-Cas9 i * §
B> {@PCREZT P A2 £ PCReNMF#E0] PFQIZBYEL
-1

1L A BE» R p

PCR e B 5 8 » Cetus w37 *h 302 P EREF T o 2P M RERHK
W HHEEEOE B o @455 B < OB o Perkin-Elmer 2 7 £ § p & i B pFenip
oo 2d LR E L > BRIFPCRE M AR R FHMAE L2 * o &2 Roche fr
Kodak & F B (Rl £]i2 7 PCR * *#%éiﬁ']:ﬁ:}ﬁaﬁﬂ%i‘ AR D RTEOD Hoo
CRISPR-Cas9 engtjirp # i3 Bl i (7o L A R F B F T - ¥4
FMEERJIOBIRET 25 b ATl X o PR TTH A

DEIE
2. 41 HRA R F R R

PCR 4§ %3t Roche % £t & 1324 03] » B ifen2 b 3548 PCR #
PR H S M AP PN RS A% e @ PCRF b
FRRACF ek d o Taq o AR AR GG Hibk ] d R Y T

A

GECIEARS EEY SEC b R

P
d
-
N
s
g
e

S TR
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WAL H LG hen) ¥ - BROAD &8 F 4t SIRZ LT > » IF 8
CRISPR % fl#t i3 LFEH & A FlhiE1 & {fo@d@ @ ah 7 248 FIeijE R * (We
also license CRISPR IP non-exclusively to companies wishing to sell tools and
reagents for genome editing)'® » i+ Fnke R H A L o PO PEF TR L G 2

%‘j’gé °
3. ALY I TG e

Cetus/Roche >+ #7374 B & * 35 5 PCR H s> m 4p % % &L »j&_Cetus/Roche
4+ Promegal®4- MJ Research'®4% 91 én% flsrn 2 87 4 B> L p £ 27 pF
Cetus/Roche = @ A4p 3 Wi 34 (7 & 4 » e A4 < S ir2 FL B 410 &
F14€ - 4p F&.?"Jfé_“,f TAF A B TR E M2 P EE LT g e 2
Ao EERE NAEEEL ARV RLR Y AT G TARED Bda R )
B LR T o pRGHEFT R A2 ER{eE R bl 7 L Leh 4 Ty
BUERRLZTEMHAERF ] AL BERT FIREARTE BT A S DRG] ol
=% oncomouse ~ CreLox if i# Hjivfr BRCA A F]1 & % % ] o @ PCR ehi|+ P

-

ERRCE e Nl R CE RN TR R e S S e S

102 BROAD Institute, Information about licensing CRISPR genome editing systems, available at
https://www.broadinstitute.org/partnerships/office-strategic-alliances-and-partnering/information-about
-licensing-crispr-genome-edi (last visited:Jul/10/2018)

103 Nature, Promega and Roche take up battle over PCR patents,
http://www.nature.com/articles/35003722 (last visited: Jan/11/2018)

104 Joe Fore, Jr, llse R Wiechers, and Robert Cook-Deegan, The effects of business practices, licensing,
and intellectual property on development and dissemination of the polymerase chain reaction: case

study, 1 J. Biomed. Discov. Collab. 7, 7 (2006).
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https://www.broadinstitute.org/partnerships/office-strategic-alliances-and-partnering/information-about-licensing-crispr-genome-edi
http://www.nature.com/articles/35003722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fore%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16817955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wiechers%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=16817955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cook-Deegan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16817955
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1523369/

ko s Hgis e BROAD e F et 2 3R - 7 BB 9 5 -5 e
Z2E IR St A FlIEE CRISPR 1 &~ 4ogh ~ 2 2 {ofr & 04 A 1 (We make
CRISPR tools, knowledge, methods and other IP for genome-editing freely available

to the academic and non-profit community) -

¥ = % CRISPR & |+ 3 T 5 -MPEG LA - 2355 & 85 P 3248 53¢

20T FET T X PRl 2 TR 2017 £ 7 0 10 PO
%121 51w BROAD # 7 #7fors i & 8 & [ )i 2L & #2148 ¢ CRISPR-Cas9 &
J15% g (patent pool)’® 32T 5 d MPEG LA = @ § # &3 &2 418 . MPEG LA
W2 AR EFRCP AN F LI A EDE%R T SEEES L e 52 2 P
Jefgr® £ feBfEf] & o e » CRISPR-Casd T 5 e 1% 5 % MPEG LA % % ¥
33 (Submission Letter) » MPEG LA ¢ )Thééy FIHF A PR EFEE o AT SR

% CRISPR-Cas9 Reference Model f? + L% % fl# 2 FH#107» L2 p F 4o

105 USPTO%+>t & 15 B e & 22 3L » “A patent pool is an agreement between two or more patent
owners to license one or more of their patents to one another or third parties. A patent pool allows
interested parties to gather all the necessary tools to practice a certain technology in one place”, Jeanne
Clark et al., Patent Pools: A Solution to the Problem of Access in Biotechnology Patents? , United
States Patent and Trademark Office (2000)

106 MPEG LA, Let MPEG LA Help Solve the CRISPR Puzzle, available at
http://www.mpegla.com/main/pid/CRISPR/default.aspx  (last visited: Nov/21/2017)

107 MPEG LA, CRISPR -Cas9 Reference Model for MPEG LA CRISPR -Cas9 Joint Licensing
Platform, available at

http://www.mpegla.com/main/PID/CRISPR/Documents/CRISPR-Cas9%20Reference%20Model %202
4%20Apr%202017.pdf (last visited: Feb/21/2018)
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BERRES e HF TR B OEY oo B - AR AL RAT e
5

* CRISPR-Cas9 & st # ¢ fzfe ~ i2 | &

* # 7 CRISPR-Cas9 i st # iz fm ~ i chfe [l = 5 & f

+ & * CRISPR-Cas9 s st H

iy
)

it jEd dhie e o K

c R FdtiE-IEeni 2R R o

Fk R E R R A2 P N g TR 52 4122 CRISPR-Cas9 5 & 42
T 5 MN%LAagfﬁimE?%Llé‘ﬁﬁ%%%%%i@h
e BIME B R R R E 2 - 0 2 R g 2 2 ek IR

(ER: A p;ﬁzﬁgf k& ;;%o;\g] g‘f:ﬁg&gg@@gﬁiﬁv&fiﬁig\ﬁ,g
PR i d WA BB ES B BRI E A A A UTE R %
2 PEE ReB 2 B T s g e 108

4 e W re ¥ & fl(blocking patent) ~ @ 4f 4 % 41 (complementary
patent) & ¥ 1+ % 41| (competing patent)!®® 8 #l4F s 4 A & ¥ & 5 » MPEG LA
e CRISPR Cas-9 ¥ & 357 L 57 L FFar5 K 2 it e %ﬁ“v} BAIEE T LR
PRE UG S % M h F AR R LR VT AR TR A T 2
BT o HARREA A R T - B EAERTE R 2 BB 5

B LR REFV fodieean g L83 -

108 frga sk s LR B p (PatentPool) T R - — R A R Y R L b
FAEM A 5% 14 > F 65-100> 2007 & 4 7 o

105 Ken Garber, Homestead 2000: The Genome, SIGNALS (2000).
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£13% CRISPR-Cas9 % 15 g T 5 <7 BROAD » ** F % CRISPR % {448
2.3 & o BROAD #-P1 5 3R 4 ACHR-FIER L% 30 7 o T RS R ~ AT

SFRE B APMIRIER P e

R o2 TS L B R 7 3 & TR IES CRISPR 1 &~ A 2

T EpM A p 2013 # 2 12k > & Addgene T 5 F e ¥ 62 i F 72,300 %

TS 3 AZE 42,000 A FREfoE A > A AR D G 2] - R

o A B s R B RO R T E @R

-4 # CRISPR & 42L& Bifp s 2P v o p L2 w4y o

- 3% CRISPR & 42t & B3 B 6% 2 4 & % *0 A Flipiiend & foig | eha 7 o
B EER R 3 LSSk P i * o P F1 5 BROAD 35 % B BB B

R TR Pk R L B dopt ] TRERA T R AT 2 T F ok

T e SE A PR (T oA R o

- BROAD~Harvard v MIT & B % 7 - a4 5" & % 124137 (inclusive innovation)

3 o At 058 T > BROAD - Harvard f= MIT ¢ #- CRISPR # % 48 16

Editas Medicine > Inc - Editas £ &2 F# P =+ & 2 * CRISPR Hojir e &

Flle 2 B o e f > His 277 e Editas ¥ GRER Y A 0P A

F] o el AL

1SR S AT P R #4Echs = 5 e d g B33

2. Editas #-F — 3% 8 k-2 AT R BABFSH T rFEEE Y

%IJ ’ ji_‘z" ;
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3. 4% Editas A :E & 4PN Exd o s 0 B % = 3 B =7 1% BROAD »

Harvard 4o MIT #2148 & 46 # 2 B2 A 52 BH B HFF 7 110 |

BROAD & 7 {AIATH 7P 1R &L Editas ¥ L ~ Xy it £ B 48 1%
CRISPR 2 T 4Bk je P 4 J5 o A 478 5 # 4 - BROAD & ioAp B & I o 3
R I R g AF TR OA LD G FERT A G I
BROAD fejifgid * 4gs v 5 H £ > L8 p il € 2 X RDW A RS E

H1p 4 o

BROAD ' =i # % MPEGLA ¢ 7 13 2 B & {4 10 v & 1 » #7 §
78 CRISPR A # & |3 jtvcn BROAD #2 § #74% £ 4 » #* MPEG LA & = £ 3 1t
B & A Kb fdet AAL It A B2 fider T 5 ST e
IHMEE AT L A RET IR ER A FRE ML X AP
¢ o MPEG LA 1 CRISPR Cas-9 i & 34T 5 #-@ Hidr 3 4 5 48 € 1
CRISPR #jis? &~ % < B3 HenfEf] £ > P o % CRISPR & ] & &= = 5§ i
MPEG LA & 1B 2 32 2 7 k 2B AN 9 A B I 0 A k84

CRISPR $£/iF2 5 #4558 » 15 BRI A ~ £ 4 g R p LY -

¥ & CRISPR¥™ 72 B £ #5453

110 BROAD Institute, Information about licensing CRISPR genome editing systems, available at
https://www.broadinstitute.org/partnerships/office-strategic-alliances-and-partnering/information-about
-licensing-crispr-genome-edi (last visited:Jul/10/2018).
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"7 %45 (businessmodel) i & & it - B & E Al - BREERT B
FURIE o p— R 1957 & I 4 Bellman & & chE s 3¢ U, ska P¥E
BEAFT T U0 B AR E R e eniT 28 B 0 5 IR E A1 0 AT ¢
REEFA RS L A FPER AR A LT 1R c B RS BAM
TR kP L EA R TR AR s AR E TRy 2 - i@

EHNALRNTTIFAICITAE R H AR L F* 3 2

Bl ERN TR A Y YA S B eh iR 2 14 AT 0 2002 # Fisken &2
Rutherford @ #-2 $» Hjive & 4 2w fA7 ¥ 3 (FIPCO #3% (The Fully Integrated
Pharmaceutical Company) -~ # &1 2] (product model) ~ = = #-5% (platform model)
{oi & #5¢ (hybrid model)*2 o« # @ » FIPCO #3] £_4 H A& ¥ e 4ot o 4r
Genentech = Amgen & R07 X $238 3 B o Gt {773 ¢ 0 A SR §F il
B e i Fib S HEARF T CASBERE £ 0 KA BN AT
£F RS > 3F 5184 4 Genentech fv Amgen | £ #-58 ch e 7 % &2 B RIE

+ & 3 o Sabatier ** 2012 & {F A EAE o a2 B A X E ohd 4 R

11 Alexander Osterwalder, A. et al., Clarifying Business Models: Origins, Present, and Future of the
Concept. 16 Communications of the Association for Information Systems 1, 4 (2005).

112 Jane Fisken & Jan Rutherford, Business models and investment trends in the biotechnology industry

in Europe, 8 J. of Comm. Biotechnology 191, 192 (2002).
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23 B30 drHe m S drehp R RIS AT T A S BNA L S B

bl o 4 PP AE FSHAT A T EABE D AP B G 8 RBRE L -
¥% - 3 CRISPR-Cas9 £ Fl%iEp £ 85558 2 & 47

Osterwalder& Pigneur -7 £ #8414 54 A & 214, w8 o 5 L4755 49
WO HIRF AR BR ZDLSPTE TA { SeiFleo AJEHH L F 1 Osterwalder

14 <~ R FHES AT AFIRERL E > CRISPR-Cas9 ¥ {72 & ¥ 5% ¢

&
c
]
¥
B

- &2 % (Value Propositions) : i (&2 5% & i f2 -5 & PR 3E ~ )
AEFUEASRBRE T FFROGE A L P HENE B LR
ISP 0 B IRG A SR 0 % R RS R o 11 B F AT
CRISPR-Cas9 fftjtrm H-1 jpds 8 i AL Flm{BER iy { Hramrcsk & a4 %

B s 2 PR

T8

LR s RS

- B %k (Customer Segments) : p %

L
B %405 - CRSIPR-Casd & * WA » # RIL 5 2 [ 4hiiw B ji) AR @

113 Valerie Sabatier et al., When technological discontinuities and disruptive business models challenge
dominant industry logics: insights from the drug industry, 79 Technological Forecasting & Social

Change 949, 949 (2012).

114 Alexander Osterwalder & Yves Pigneur, Business Model Generation: A Handbook For Visionaries,
Game Changers (2010).
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FAL MG E PR A i E % “}g\;fm% B it o RIp A Ko

S
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=
s
s
N
o
>
il
a\
et
1%
b
S
ﬁ

A g & TA ST BTEE R
FrenE oo BAT EF 2t @A ) o P 584 2 Doudna BIFR OREE T A S
el ARz AT A pRJIERER Y o P R RGP & BT

Bk R BATEM G BT kG L EER At RS I EME A

« Jz F ot (Revenue Streams ) : jEaB Ak P > 4 H P E LW 0 HpES A
#

SR FAaEARY G e kiR BT R 2 EFEEY o T A S E
HALL SC S A BB B TR g o DRI £ TE L 2 7 S B i X

<l

BEAF LTS LR EA T AL RORBEE AR LS B AR
ot Kkt o F 54 LR A BHESES T ORGSR T
Pl A RN AL S Ger kiR P B Fon Lt o BT B ER

EIFL P REHEL > TR LM EE -

- B4EF R (Key Resources) : M4EF A GEL = ¥ FlEd g Tk ¢ 45

P~ Bl £~ & 4 4 TR o CRISPR shdkjisd BROAD 2 UC Bf5 B
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T B A TR B SAR TR FLRENEEALT C A2 F R
Bohls AHARMT TR AKGEAMET AL ARTRE LB
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« Mgt (Key Activities) " Bt 5 EEHFH 8507 TR B F g s
TR EEEFRGESMEEFTE Y MET R L P REIRE . T
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B 2T ERBFROART R B FREFEFT AL
A

L Pprfat et o pow Editas 2 Intellia 'y @ 22 MR L3 H B FFLFg &

g

et R ELBRFOT R PREREFET S AL PR R R A

$o 2 ik BE BT FHEY

a4

- M4t T3 2 (Key Partnership, KP) @ 2@ d i 07 £ v Fmp &1
AR AL (FR o A PRSP FIAEGE T FRREAL [ RIFRELIFRE
i 4 “ILOE\'Iém%jlfﬁ,;glé‘J BA 3T F Aen SERTA fie ‘/))'a‘lﬂ]fr’,r. » %% Cetus
* PCR % B ;% > Editas 2 Intellia 7 &2 2 Af3en 2 2 = £ (75 R 12 > &

EHIERE LA 2 EGE

% & % (Coststructure) @ 2 A BB A 2 P B DA SS F P OR LU
FRAACUARDIPAT ORAFFEASISABF LB L NI AT LY
48 - p o Editas 2 Intellia ‘¢ ¥ p% 3% CRISPR & #* ** 4 % E%ﬁ)%* RN b A
BEAAAF B o ARBHBEEEFFE 02 FHF g (T WP B
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129 Osterwalder 4 ~ & 2 5 ¥ #: 2 7 A Fl%miE A ¥ A kiE X CRISPR
AT HET BT N G2 P R R B A RIERRY I
PAEIE A2 WP N R RN E FAE A FIRERLEY R
Rif o R E AR HEEME FRESEWLCRISPR 7 b7 2 A8 o 4 0
B A ip I E B G ¥ 5 oEditas 2 Intellia» #-27 38 p R E VA S
Bt RFIFEASFTEIOIRRE I 2RDERAE FNASRED D
DAy NTRR R cZRT AR FAPTERE DT AT R R
(co-partnership) & k- B % (co-development) 1 ;8% x 2 PR g ¥ >
W%%¥é§§?%$ﬂﬁ%’%ﬂﬁ%CW%R&W@*3%@kn CRe ¥
AT ERBB PR Rk o 3 W 4 0 7 @ % CRISPR hit 1L o B

Fl& o iv5 24 H FH T~ Rik o

ARFEASLFAERELE R EFEANEFR AR A K
Editas 2 Intellia ¥ 4 B @2 iV & < A B R & e (7 8- B & .2+ F)
ERETRELE G MBELEES R P FHRA A ks VB EHEE B o
P PR 2 R TR AT F T BT R S e A
% 414¢ (Gilead Sciences) ## ™ CAR-T %2 = @ Kite Pharma £ Sangamo % % 2
Tk & (F4R3R 0 %1% Sangamo ik F1 T B R HFE B 57— % fmre 2 1 - Sangamo

© AFR A IZENS v TR o B L A TR 5 3 A TR BB o

115 Sangamo Therapeutic, Kite, a Gilead Company, And Sangamo Therapeutics Announce
Collaboration To Develop Next-Generation Engineered Cell Therapies For The Treatment Of Cancer,
available at
https://investor.sangamo.com/press-releases/detail/397/kite-a-gilead-company-and-sangamo-therapeuti
cs-announce (last visited: Apr/16/2018).
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FNEBIF R w2 €45 575 B M I 3o ki (CRISPR-Cas) > m CRISPR-Cas &

ATARECTE R S N 4 A D HAERF > T L E TIEAR

CRISPR-Cas 4 st& 7 @ @ 3%i> > % — & & _CRISPR » — £ 7|4
DNA; % = @ & Cas» & - APipeps o o S 5La P o g 0 230 % § ficm e 7
F s R - fEIS R LR kA R e ke Azwﬁ;]g@ v X B LA
Fled g7 RAFFEEL Tl Byt ke DNA 4o 0027 2% 2
Wi s L) SR 4 R F O T4 TG wmEE w bp A R R s - B

P g8 DNA 2 77§ sere kg d 4 4 -

CRISPR-Cas9 # B & 4= = 4ggg % % Jennifer Doudna 4§ & 7 UC-Berkley ® F
2 F R4 1§ sk 4E F (o BROAD # 7 1B 1y > UC-Berkeley *+ 2015 # #7
2, BROAD #= 3 #7» - 2 5%k 2 5 CRISPR-Cas9 & /4 + > PTAB 11 gm % L4 %
FI& 2 0F5 H|erART o X g5k 2 H BROAD # 7 #7¢ 3 ##:71 CRISPR-Cas9 # 7]
SatE & 412 Jennifer Doudna [ [f ch& 14 3 3 A ibrR > Flp R BT 2 %7 2
% 4] - BROAD % UC i J137%: e PTAB 2|19 15 » 4 %1 UC - o
EFRERc PR A D pra W AR R ks ER R EJIE
HEF T - g B
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A
~ 8

o

o
HAP ¥ aa { L2 pE B RER TR FI 2 PP s F ¥t ok
%% PCR 2 2 Recombinant DNA » %t - R a# B F it hpfdEL  » &7 1734
5 4% CRISPR-Cas9 ¥ 1 * 2. 5 £H5% %% » MPEG LA — =3¢ & {18 P ehf &

%2 BROAD ef4e » { ¥ ap 5 Habrend2z g @ * 2 2 4 kgL ¥ o

CRISPR-Casg i 5 — # % B it » & k¥j A P it » J § 57 %
EE M i RS SfrE S A & TFDA % G485 » =R F4
A F Rt BT X H A e P BB s R TR BT 0 T
FATIGIET G AEY 2 e BIRET - R Fle o A g T T e AT
WA ik BiRA g e I RIRE G A M RRAL 0 A RFCRE &

RZFAM AR AT BRI A €~ 51 {oi2 £ 3

;‘r& o

(ﬁb

- A

#
i

%—i

$- 1 A KBEAF B2 F AR R &

CRISPR-Cas9 ehf 12 & 18 sl 5 jede 11 FLt & FIETI2 i &
BT A NRR AR AJE o PTAB 1B m b BB I8 (v 5 247 48T
L PTAB *t 2 v 45 % & R332 B FE (T E M ke TP 53
FIEH 1S L F Ao R AL £ %R YR 2] L BROAD s R37 R0 & E Tk

i * CRISPR-Cas9 4 %> ¥ 2% 82 UC &I P § ##eRk » F15 MEE
WHHFA R ? € F 4323 558 CRISPR-Cas9 i Lt B PiTk B ¢ 254 » 2| 23R4

H BROAD # 7 #7¢¥ 3 CRISPR-Cas9 A F] 4% {& % /£ Jennifer Doudna &5 e
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BT 5 A mR > FRERET iR HE ] ERE 2 Y e 42013 &
e AT a & (first-to-invent)» { 2 5 T ¥ -3 & (first-to-file system)

/fﬁ,&‘u*,‘"lé’j‘ﬂwé—%’”/ﬁ\' #BM’?F’CJ&E"L%?”" °

G PTAB At AP 44 % RS2 b PRI 2 B F (0 B &
PRI Bz R ARl %L - AF £5#5 £ & CRISPR-Cas9
SR BHE T T AR AR A R R A e B E L E R R LA DR
B AR M Bl R ARFARF] 5 i34 £ P2 UC 22 BROAD % % Fldc PP 2. R
Flo ehk o UC hddn? 3kl fL {3 KA AP LA B F 4
IVHREEFERER 2B FA LY Fa MR E R HE A
RFEFE S MBI THELZELY GRLE - B AP e R Piwe G i
EFAp 2 gl At hh R ¥ P Adir L TR
Ly g pmie FRRFERS T 0 FI00 2 PR R
P AR Y G K R E e RO B X AR A - A AR
Foon AREBAPARY AV HEYFRF L AT HTRAEE Y L AW
PR MR 2R L A R 2 Pl o $ 4 P HUAT B A
oA PPN GrRR LR PR AL & Bs ¥ PTAB 2t 2
Y R B R BT TR A NBER RN T L AR s
AR B R IT 2 A EP A B R Y PRI LR

EfFrneha AAR VR g F RAEBRF OV Rl e BT KL D

BHEEDG AL KRG RREHAE L OE R I ERAITE DR SRR

116 Nautilus v. Biosig, 134 S. Ct. 2120 (2014).
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;ﬁ%{ﬂ%« m.]v+,4*ﬁpm»¢§7xg:ﬁ b B AR gyﬁ]gt‘u FA @
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S
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\\

PP BT AFAMETN(E A EFE S TRERE)LRA > A K03 L5
A= & BAp B A E ZUBME R R FP A AR R R S LR A 4 B
RS 2 PR Bk 2 BT R R AT SRRAL -

- FlE AL L F R R

117 Eduardo Rodriguez, Ethical Issues in Genome Editing using Crispr/Cas9 System, 7 J. Clin. Res.
Bioeth. 266 (2016).
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ERAER S AR RERFETEHEAIARTRIAFFE P FE S v oW
FALERMTIET FRAOFFEF LGSR RFP A OES &4 &
FAGE RS RE A LORETH  TAF FOLEFETE TR TR
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Be & 2 BATAI @ o poav CRISPR-Cas9 & {37 Asgise » g A k%

=

MppE s Y b E LR RA T HIEA £ kg B - A &k CRISPR &
FIPaR 8 LS Tl B AR EE IR T HER AP L
TR FfrE £ 4 &5 4o Cetus & Perkin-Elmer = 7 & i£2_ % 6] 2.5 f32fg & *
%%r} MPEG LA - CRISPR Cas-9 B & & & — L3485 3 R F 2 A FlmiEH
WA G2 P F o dog 2 A FHEyES F 2 K0 BT B R A g @)
TR P AR AR RAEY SRR DA R P L DA RS R

W EPT R AR A A 3 0 B ARER BN HE R L B ek f g A

3

She

ORI A ORI T - REF AL F T R LS I SRS IR
R A AT MR L VAT AR FRER S WL A T
f o 2 F]CRISPR - &L & Ljir» B iLer2b & BB B 913 ™ 27 i

Moo T g BT B Jlenig i # 2 dade 4 Ho P angiivie oo

ABAEYJER AP E Ly FHEAR SR BB F 5 5~10 &
ZFAFEHE AR B e H TP A L2 PR AT & 2
FooX g kravE Az A#HBRE S AT o 12 K% L F P 7 Pugatch
Consilium #7% # 2017 & # %ﬁa AP TR ARAITED SRR P LY =

Lo SRR 2 d AU, G R Y b R LD TR RS

118 pygatch Consilium, BCI 2017 Report and Results, available at
http://www.pugatch-consilium.com/?page_id=1589#BCI_2017 (last visited:Jul/10/2018).mullisrabinow
PR SRR FEATED SRR FALEL S AB A  AREART C FREOF
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oA NALE T KR R AH T R EAPM ERE N T ARE R
M HFHEY o A KCRISPR-CasOE R £ 2 BFg B » AP £2 Fjird 4 2
o el R B b gy BB IO A HAE A - £ 2
FEMARDE R 57 BANERDAA ST & FILE I o 2 H 2P e
ksl RRAFEMARE TR AR RAEY L LN FELHRIES
SHORL R VIPALZ AR A RHAFREAGT R AL APHFRELL R

e REE£4 Hhi &~ Bz ’%‘3’447’7fi3}i)§31’—ﬁ551€1?”\'§ °
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1. The BROAD Institute, Inc. et al. v. the Regents of the University of California,

Patent Interference No. 106,048 (PTAB 2017).
2. Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127 (1948).
3. Diamond v. Chakrabarty, 447 U.S. 303 (1980).
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