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o AWy Ro] nloje o]y EoF R&D o4ke] oF 90%7} NIHE %
d HPHET. NHe= 29 ® o]do] 27709 A749 AEd ZF3t=
Al 2R o2 20199 AL mlZ AA ZFHIEAAHGDP) 0.2% &=

21 392¢] Gejoltt. alate] 80% o4 TME, FETA ] FEE 9
no] 250070 ol de] AFFAHY, ATk, B M FAsHE 30
olgolA AUk NH A7ue] e Aze who]eos

a

Qs O

ATE AR Jlz2dTel FASD, o U30] Bh $8H =0 Z
P Aol FAHAG.

20183 F8 Fobd d4ks HH, A4AT 1379 2,0005 g,
g 909 8,000%F &, o 854 7,000t &, A1 g 819 3,000
TF gy, oF 669 6,0009F €, #AH 609 2,0005F e, A3 57
o 5,0005F €2, FAZEZ 499 4,0008F &, =3} 379 8,0009F &
Solth. ma 2016W @ &) B 95008 ol4ke] mAF wy sty
o Adstgth Fo ARz
477k 153903, AAE T3l 2
u gulols, AR, ofuliEl S e BEMAE Ao W

= Aot

4
o
©
S
)
lo
1=
>
o
re
1
(o
lo
Y RIOF
! Ho ©
Fot
Fi‘i

NHE 274325 9871% F4e 9% ¥I71d o|Udensg *
Halar o otz o2 BRAIN(Brain Research through Advancing
Innovative Neurotechnology) Initiative, All of Us 5 X213,
Cancer Moonshot& & < 1t}

BRAIN o|UAMEH& HAze AA3 2 Fs28S T3 H 7s
Tl A AVles NE-EEsta, Hep qEY E3% A
THslE Ae EXE 20139 #FdE 73 A7EY T2 A Eo|th
Al oll= 67) A=A 7] IHNIH, NSF, DARPA, TARPA, FDA)3} =&t

(- FsAFAE, Aez=AS), I =H s, 7|H9GE, T2,
GSK, Inscopix), National Photonics Initiative o] Zreddta Qo). Axt
AE= 2017dHE 2026W@7kA 10 3F F159 2 E FYT o Ao
H, 20199 o4k 49 29005 Eejoltt.

O o
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All of Us 97 T2 738 A4 ARl Ao 7] %3 1lH o]
B 24& 33 d¥S dS5sta, i 258 AEE AFgste AY
olgE FH3] Y3 Aoz 201580 FEHAT oS s 100
9wl A EE 10d-5et 4 #EHI F olF EUE s
AR, A3 A3 ARE FSHoEN AW duy gy A
W AEE FRE S JTh o] ARdele 57 A F713(NIH, FDA,
ONC, DOD, VA), 2&dE At

=AT4, Z14E el A, of
vk, IBM, 1€, MS), B F°] st . WA R= 2017 %
Bl 2026d7bA] 10 &<k & 169 22lE ALT dAelH, 20199
AF& 39 7,900%F =¥ o)tt.

Cancer Moonshot2 AF-A71#3 thy AkAL, BPA, HAE0
&5t o A, M, X5 #H AFE FISIY HFTHoRE &
AEATG= AS HFxXE 20160 AFEHATE Ao HAME

&3t A2 E At FAHGA RS A E ol &S MEL
GAE Mgt Aol F3Eolth o] Argele T AW F7] H(NH,
FDA, NCI, DOD, DPA, NASA, CD)& H|&E3sle] R&HHATA o] =A
BERoATL 71](elrtE, MS, $H, g ZE, BMSAW), B So]
o35t o AR FEE 20173 FH 2023d70A 7d ¢ F 189 &
HE FAE o HolH, 20199 % oske 49 Zejoltt

o to 2
(0]

NHE 7Z]ZdATFo digk o4k Add A tishdAFAoA 7Es
71%o] 9Bz Fasl= HoE w¥stn gt NIHAAE tista o
TaoA 71238 dAFE T3 LA AANH Tes dGHOE AL
832 5= AFE =/ A (Translational Research)’ 2+ A <3}

I olE FxIslr] Hsl 2011d FAATFE AEste ‘IHEFAATFA
EJ(NCATS : National Center for Advancing Translational Sciences)’ &
Ao NCATS= S/ oA A= A2"Fd HES
S A-AA-3TE7] Y3 W, AP AFAe] JAAA ==
Al 2=o] HFdrh =3 thsh 2 A4, B, AFFA 5 AAEE
Y ZPEA dA 2 wdyst ”(CTSA Clinical and Translational
Science Award) ZZ 18-S TEY 72AT FHOE- AT LN
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AT FAMED->ANTAH LR oo = As SX3H NIH
NCATS=Z A= ol 59 3+ oF 1,000 <= A3t

rr

o

NH7} F471d< Ads7] 98 &Fshs ZRIAHOR 473
2191 F4(SBIR: Small Business Innovation Research) T & 183} Z47]
714 0] A (STTR: Small Business Technology Transfer Program) Z=Z 71
Hol U™ NIHE| SBIR2 Hiole oz #ofoll A HAlAHR 7es A
stetaixtsts 271 Sa7lde AdsH, 471971 old Z2IF
= olek FArshA R 04%171%34-‘4 d9d+ dH=z Adses &
ZFA AL vk NIH 4% 24719 A2 E)7F Zrofstar, 20173l
Z2a9e 56 152070 HA) & 109 SeGBRE 89 61008 o
2], STTRZ 19 2,100%F €2DE AdsAth. 2019d0= 471484l
ATl 109 28, F&7IH7IEcldd 19 4,100%F @8 E ALT A
Yot XY FH= 58I =] jl= wolv FadT19A,
29A & Ao 19 ‘?4 ) FeiolH, 539 &2 Xl’“*ﬂ“?ﬂ% ZEHES
ol 235t AFH Exite UigtE 71ER 5& AR 43T ¥

7F itk

n%
o e 1o

NIHE vlole 71<8AlS &X8t7] 98 d2171<534H(NIH NCAL
Centers for Accelerated Innovations)¢} % 7}AFd3ls] E(NIH REACH:
Research Evaluation and Commercialization Hubs)E %31 ch &
A7 A E 9F HIHAESS Be A AR, e, IR AEA
I AdE FTEAE] AT UH FHAIHOE 451”—1 1A 9 /\}‘”5}
71 A% SAAATE HEststed S 7 Uk AUt
Ay ZE1 T HA A H Y YA A(NHLBL:  National Heart,
Lung, and Blood Institute)7} 2013 9¢¥€ <3l HAEB-BIC:
Boston Biomedical Innovation Center), <23}o] 2(NCAI-CC: NCAI at
Cleveland Clinic), Zg]Z Yo} Aol 3719 AEHE &9 Foltt. H7}
AtRstsl B 22 09 E AYESE 2 Ve dH dHE ol Ee A
T SANA wg ayetar, ZIdHA e gomo-go I A= #AYE F
3 7lEolHoly ~AEHEY AYS =2 . F8&(Long Island
Bioscience Hub), ZHE| 7](EXCITE), ®|u|A&EHMNREACH)O 3719 3B &

ri\
o 3

Z=Z]
1 1=

-

S

ol
ofy
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Far Sl
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o
+ 3

Accelerating Medicines Partnership2 MZ - X &-JTHS 7ds)
g A8FHE A vLS A7Asr] 95t Bz 20143 WS #
7 EUA oIt BRAANE FlaadEALT =2 Fo F=(FDA),
A A A= 127 71 #FHAbbvie, Biogen, BMS, Celgene, GSK, J&J,
Lilly, Merck, Pfizer, Sanofi, Verily, Takeda) t}<=2] vl 2] 7]o] Zof
ko). 201495 59 E<F B o] 29 2,6009F €, AFFA TV 7,240
o & FAstH dxstoln, 28 Wy, 3EY 5 ArtEgdd,
z1E 9 AHS o sE It

ol

Common Fund: =712 ¢ 8 &4 128 s thgo 4
7o) Fofet= HEAY ALY AT 2R, AAVE
F3 10d W =98t Eokoll Tt w5 a#rt e, 5~109
TAACRE 24T F37F AAE ok sy, nAGAH ] 7|AE F
2k 7 @Yol HQsith =3, HEAY oA Ao
S B9 A S sl BrjHo] HYEY F e =AY B
frolth 20199 44ke 69 1,0009+ €22 #A 4D Nucleome, Big
Data to Knowledge, Extracellular RNA Communication, Genotype-Tissue
Expression(GTEx), Glycoscience & 207 Z2AE7V} & Fo|t

]_

o

ook
L

L

)

e o 5
ko

U tis &%

n=o QS AA the<=(QS World University Rankings) AF$ 574
et 5 ANMT, ="ised), Agxyoetyd], stHEWE HF3kaL
ATh 2015 ©]= tfE-2 R&Dol F 688 ZEl& AR&3t =, vio
L2 FokeE o] F 68.5%F AAIsIATH AR #eHE Al AA
o] &3l7] W Eo ks gHo] F sty B 7Po] e dFE
A gt}

20170l vho] @Al k7l vl wistel 2591 el ool AulE
AZGEE, ol AAATE DSkl AAT F AT 60%7F Wi

ol
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QA GSK, wHbElz, MEAE At AFNET QAT
3 ATHIE, AbbVies AZtatistel 9T FFL WY Folok
sdgat FaUo MDAGELAE ] F4 B54 98y N8

El 5 ' 3g N2

£ & o o 4 4
%
o 1
o
S
(e}

2

S
S T
L

Ay}

>

st} Aol NIHe A9 wol Aebfue] Hojsm 9w
A

o
= AHAR P vrol £33 HA| oA HE=FH HA
3 !

A A ) 4l
F& 4+ UEE 3 dHlo]—=¥(Bayh-DoleAct: E3 2 AxHo MA
ohol A Al g 3 Utk 1980d EE o] He AR
AES ol AFE £33 s, FAU|Y, AT B EF e}
22 FHE AAANAS 7HE A, o] AAAMEES tA] 2E
EY, vloleAFr|dH 22 TV Igel oldE + JEF I

1983 o= 3] 2] 2F&H(Orphan Drug Act)S =943t &4
3 B Ao kEFS AAste A I ALl TAZES wiAR =H
kA, 1981d o= AAl H2Z R&D HAFA A=ES =35}
i 04—?7]1‘% 25 £R35A T 1986 d o= 3] o eFF (204t
ste] m=clo] A+ 3A-EE X5eh /s 9 AN EH e o]
gt AR FAAEE =4ekAar, 1992dol= AleFridel Aok &7k 4
A Al 1YY HIMAL FEEE ol O B2 SUMIA )18 S A&
st AEoFF 7 AAA ¥&F = HPDUFA: Prescription Drug
User Fee Act) WHeFS |3l AT. o] & F3l AAMAIZFES 1980@ ] =
qE 3078 ool esd 1071E mINte 2 GEA1ZE = QAT

|

MEe ER gle] Hlo|eHUOREE FEW 5oL do] T I
Aol AR T £ YEE Hgss 207 =

AA A <
pricing system)E& ZFAaL Qlof, AlefrbAo] = oiw] 6uiy BT
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20093 == ‘AEofE] sAAA 2L AWM (Biologics Price
Competition and Innovation ACT of 2009)° A3l nvlo] Qo] ekF
e 1299 As=HAdE FoAd 109, 2vet 6=, o
AL A efFe] 5d 7R 4 Ao

oy,

T OE T8 HOoE enprp R A= (2016.12)E 21417 A
S H(21st CenturyCures Act)e] Qo o] Hol| ZASY w|l= AR} v}
1298 A+ FXEA ofye} oJokF N & FXE] A A
AS FP@st XYt =3 NIHE 4 = BRAIN Initiative(20131d
), All of Us Research Program(Precision Medicine Initiativeol] A 4%
M7, 20151@~), Cancer Moonshot(2016\d ~)¢} & tig oJUAHEE

Fho] P Ao

O

(

!

>

HACE AYe Age] AZ3 ko] BAR Agoly] WEel T
A7 W AAsteh 53 oo Hok 4 =
A

214 A AH(Accelerated Approval) A=+ %5 Aoy o}z X 5A
7F REEA RS R 89U B ZgS dHo R s Alef ¥

H =430 dsf 48Pl Evrl A =245 s7E WFe A=l
CHE 205 7S BHTRE dAAE S ASste AlFe ddE

Fast Track2 @dA7A] %3 Xz WHol gle T dHolu At
A
o



A=7F 284 v Aot

%) & (Breakthrough Therapy) A =& Fd

& A A
1w

SHED

=ERRS

3T, AR TEHA 9P A &

o AT Aare) o

g8 ¥

5]
i

|

A

g

O] A
=

AH(Priority Review)+=

Al
=

(@)
A

A

S wEA
Al 7]

g

Al %

Aok &7}

A2 HE 10~1271¢ ZAg

-y
-

=z 1
L

3}

ol
NEH

P
I

Np

[—=
o

_24_



3.2. u]= H}olQ A B

TEConomy®oll 4] #3tek 7o) mad, w5 vhe]e 419l 20164
71Z02 850007 ool Aol 17ange] A 1§ aRs 7}
A Aoz E4FHIAT. 2001 E 78 20161 d7kA] w]= Hlo]e J|AbE
2009~2011'd 2'd F<+& ALt A 19% Sk 277 3,00070¢] &
AR E wEo] Wrh 2014d ©]F HA wole selMe] mgL
4.4% 7yt om 53] 2015d3 201630 1go] A F7heksiTh

< 2001~2016 7+ 0|2 Hjo| AFY 2 MA 2zt 18 Fo| >

=X : TEConomy, ‘Investrment, Innovation and Job Creation in a Growing U.S. Biosdience Industry(2018)

o= AA HZF 183 8w

o

o 4% AA  F3HGreat

et

8) TEConomy, ‘Investment, Innovation and Job Creation in a Growing U.S Bioscience Industry
2018
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Recession) Al71<%1 2008\d 3 2009 d o= wHlol 2 4AFH o] dAtE] A
2 HAHFoE AAsS & F Ut 1§ SHEES HT W BE F8
A =3 vl & o, 2001~2016%d %t H}O]_l_ AR AZEO A
AFEH Avl2 2 (41.2%) G502 = 8.5%% 18§ /182 7E

SFA T

< 2001~2016d Zt oj= Hio|2 & A MA 2IZE 1 & BIIE >

Software & Biosciences Total Private Aerospace Computer & Peripheral
Computer Services Sector Products & Parts Equipment

Z : TEConomy, ‘Investrment, Innovation and Job Creation in a Growing U.S. Biosdience Industry(@018)

2016d 71 ml=olA= F 8570270 nlole HA|7} &ssia 9l
om, 2001 o] F A R AAZF 19% otz F7igk WhH Hpoje
HAE oF 40% S7hstAth. 53], 20144 2016 Afelol Hpo] L
JA BAES T7%E 7158 A 13 A 4ZEJ 3.4%2] 2u) o

Aow e,
< O|= H}o|2 ¢ sE >

A 5= =7l =

Hlo|@ Algly & =
sl aEd v (20169) | (‘01~16) | (‘14~'16)
¢ ¥R o Hio|2(Agricultural o im0
Feedstock & Industrial Bioscience) 1,709 2.8% 3.2%

TR

39,149 7.0% 3.8%

(Bioscience-related Distrbution)
Xl 2¥(Drugs & Pharmaceutical) 3,754 44.0% 13.7%
oz 7|7] ¥ ZFEH|

(Medical Devices & Equipment)
AT, HAE 2 oz oAFA(Reserach, 33,007 133.3% 13.1%

8,083 29.7% 5.9%
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Testing & Medical Laboratories)
EA 85,702 40.0% 1.7%

EX : TEConony, ‘Investrment, Innovation and Job Creation in a Growing U.S. Bioscience Industry 2018

—l—’

Hiol @ qb]lel =2 Al AL B dvHt wi WEA F7
sol Aew, 2016 7IE vl= Hiole A FARAMS] W e oF
99,000 €22 ol W= A W FEo] H AFTERG 85% =2
A Ao Z YEhT

ot

B A% F7b& WA, 20019 ol F wlole igjel W AR F
7 Wz AA 9%R Y =L 23%9] FUHES 7| =T
72 >
Total
4 Bloscience
23%
Total
Private
Sector
9%
Research, Testing Medical Devices Drugs & Bioscience- Agricultural
& Medical Labs & Equipment Pharmaceuticals Related Feedstock
Distribution & Industrial
Biosciences

EX : TEConony, ‘Investrment, Innovation and Job Creation in a Growing U.S. Bioscience Industry 2018

20161 71 vi=9] 3871 FF FAEZE I Hol 4kF el 57
319 FE(subsector) = Holx dttoA HEAES BHGstn Qon,
187 = 59 5495, 1| ¢ FAN2ZE g Z= vlol 3dH /%5,
127] F¢} FA2E g3 A, 1l F FA=2E g3s g5 77,
170 ¢} Fo2E gie d77Mded diestd E4e 7HAa Atk

2014 Ao A 2016'd &<F 4170 Fol A Hlol 4k o] AAsEA
o, uZ A 383 WEAHE = 2137] tEAHA ) o] A+
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20140 A4 2017\ B2t oF 6609 2 olde] WA sfF o] nlio
2 FAto BEAEHPon, Ax¥EEE 20179 2009 g E HIXS

e

Sz NHOF2 32009 A778 dire gi £t 5451
Q= wkE, wlo] e Bopol Ao A alike AT F7h FAlel glor
2016\ ol Sf&Rofl A AT AE L AIE Ho} 55% F71a

1209 T2 2AHI VT wlole Bof 53 FUL
F Z7MIE ®oli gow, 2017d 27,0004 E37F EAH L.

Oh

< o= Hio|2 &Y AF A FXA HE(2014~2016E >

[

oo NIH £ | st o8l | VC T4 £3 58
i ($M) ($M) ($M) (21)
2014 22,100 40,400 14,571 25,721
2015 22,900 39,800 17,023 24,895
2016 24,600 42,000 14,494 25,294

=X : TEConony, ‘Investrment, Innovation and Job Greation in a Growing U.S. Bioscience Industry 2018

Hhol o 4kglo] W= AAle] mA AAH THE 20169 o 22 B
o Aol o 4k

A% Ahe HAE A

T )

of AH Al g AAFI ngHEe

o2 ZAHUT

"ol ZHH =z(2016H 7[F) >

e g 27k TINET P
i () (SM) (SM) ($M)
Y 2o 1,743,639 422,520 884,545 52,083
2HE =231 2,763,391 314,176 574,249 46,063
7Y 2o 3,468,360 309,087 549,423 42,921
A 7,975,390 1,045,783 2,008,218 141,068

ZEX : TEConony, ‘Investrment, Innovation and Job Creation in a Growing U.S. Bioscienoe Industry 2018
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upol @ Abeje] 1747 1§ whole AFel o &
AR % A G, vele 89 B4 AT 49 A §

’

N

U AN TF

BIS Worldell w2, w= #lo]27]% AlA-E 2013~20189 &< <
H 1.5% AAS ALEsta 9o, 2018W A FEREEY rx)=
11,0769 @& 7|Fstdt. Hiole Jle& AN AU 7P 2
3l Hof Fof sluolm WAl Aok, 4 T8 Ax Uy, Ao 3t
FAE 58 fdsted &8 Fot)

< o= Ho|27|= AME 72 & 82 >

(Ehel - eigkekay)

T 2018 2019 2020 2021 2022 2023
o &4 107624.5 | 97171.6 95117.5 96696.2 | 100233.4 | 103759.6
ol= tf =2 | 125901.1 | 115044.0 | 113785.2 | 115837.0 | 1205573.4 | 124766.5

=X : IBIS World, Biotechnology in the U.S.(2018.12)

Hfol e 7% Eoke] R&D A% i Fo4e QEHAM% EX
Aol AE L ANz S FAST 9o 0
Tl O3 JBANE £8 F7He wlole J1%
Ag5n Aok wepd, PRE FIP
A B3 AR D AF I AT AT AL T & AU

Aol & 7l 714 271 FAEol wWol dashy] wiel WX
2 5o A Ao, wF 74 A 5 v AAe] =2EA
Aste] e FAAE S5 = ovbele Ve e e Aldd
T 84aR A48T o Heln
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[BIS Worldel] w2 u]= Hlo]lQ 7]<& A|ZALE EAAE
& 2020@7H#] w3t Holgr) 2021 FEHE A 3 E
o= 3 Qo)

o=k oulo] @ Aol M @A} BopE 20181 7|FOE WS Hlo)
© 1% AA 61.2%8 AAsHE 71A vFo] 2 Bokdl Ao

b Hlol e Y& ooFE AL, FERAAA, fAA N, A
A Sol B8 b5 ol Hgd] ALE M, ookE 5o A

Az deE] AHE FTolth

A2 AFH APNGEL A AHES AN A ANY 719
of A Wty olHl e ABEA obA| AWI FAFH1 glom, v
Zo] 1 AT Fkek WA BFA AGQEY ABIA A A%
029 1%L vhol e WA A4 el ZA Fleisa Yok

g 7MW AAA ARk g 0T wolulre] A
9 A8, e AN % N zol Hal g P A X Zol
B Fo =W AL Z/5E gom, o AF oE &
hyi =

=z s DA FofollA Hlole 7le 8= A

Iy

Z o
-] ~—

< Oj= HO|2 7|= && &wof >

7.3%

Environmental remediation
7T .4% and natuml resource recovery
Animal health, marine and
termestriad microblal technologles
11.3%
Industrial technologies | .",.
-* 8125,
12.8% uman health tec ogies

Agnculture and aqueaculture technologles

ZX : IBIS World, Biotechnology in the U.S.(2018.12)
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W)

o

ol e sl ARelA AY FEob 2 A Ak L vE Az

[e]
A o= A AR oF 25.2%F At At

.

< o=9 Hol2 7lg F2 AFE >

10.8% et 25.3%

medical manufacturers

15.7%
Exponts
Y. 25.2%
19.5% 4 Government grants and pay ments
Resource Industries ..____f"'-’

=X : IBIS World, Biotechnology in the U.S.(2018.12)
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7l€ 7192 A AT 7H 71e 53 ARl HejE B

AL 2R o] o] FoAAL o mpoje rwo] HEH AFo

n= AAE e FESL AT 537F tsHdd w

AF AAsE st A2 AAF ARl FHe= Y,
2HE 7ol Ao &5d AFe FHst= S HE

ekl ¥t FAlol o

o= AWK el R&D EHjd thalAlEs B A3 E 2 K (Department
of Health and Human Services)®] &Aool A FA < AW g
W AE, =5 3R (Department of Agriculture)oll & 3,2249) g8 =
9704 &7t Wi H A= JewT.

WE uhele 1% 1Yol glol AR FolF B A
HgE 2 MFe AL Qon, 3 EA
A ARl v A HuAClEe] sk Agel o Bl
=FAT F7h AP AY S v 9 ;

S wEA FAA7E 8902 Fgsn ok

ZAA wole 7l& AAY 19.5%= AEd AEe ) 35r
= HE SAdPA A 8= Fofolth Hlole ASE v= J_H Xé
ol oA AA dHAe Hal oAl HE SHHI Aok 2007
N ZY L AR’ o wEm, v|=E 20221 3d7kA] 3609 Ayl Al
AN oA Baks BEXER St 9

_4

nA gt g o wole 7] ARl 10.8%E AAsE B D AE
= o

=~ 1
e fAA MY 2L FE EWT. 444 WE 2o 48
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IBIS Worldell k2™ w]= #lo]Q 7|& 7|FEL 57 A EY
©120.0%), FRAFFEA Z6.0%), BIAL(G.4%), ZZ2THA.9%), T54.8%) <)ol
A57 BEXE RHolx Yk ol 7€ VYol YAE s m# s}
£ gRlezE WA ANE B A9 W g uele 79 EA
ist 2 A7 HEA, 9 th“*‘:‘ AY, A4 2 A&,

1Y FEbs AR, AY U B B4 4F 5¢ 5 & ok

< 0|2o| £ vlo|2 J|& 7Y HE0 >

o Amgen Inc. : A EYolo] X3 Th=3Z nHlo] Y& 7.
1980 AHEo] dAAH] okEFS Jidal stoew AAAD
j AR EH ~(Forbes)oll A 20183 AA Ho) uiolr]& 7Y
o=z AA. AN7IEH §1,2039. =8 A|F2 Enbrel(FrleEl 2~ 3
A4 % =A)), Neulasta & Neupogen(ello] & X 5 A))

o Gilead Sciences : 1987d ZAg]xyolo] HAPH w]= 12| Hjo|
7E 719 F stUYE FE dojx, 3t S ¢, EF, 57
Az, AEAA Ao AREE FJAA oofkEFe AT - A
Ag3tels 7. AlZFEYS $9049). F8 A|ES Harvoni and
Sovaldi(C¥ %t =] EA))

o Celgene Corporation : 74X o] &
7oz 1986 AYdE olF o B A4 A& AsAE
M AZFER $5099]. FoA|EFLS Revlimidthdd 4% 2

Ny X5 A4), Vidaza(F ol FAHAZESE X 5A)

o Biogen Inc. : 2912 AUblalA 1978 A APEHJoY A
ZlZUolF Ak AL IDECS FWHE F 20039 w3l AFFA
=Zg HAE ol A7, N L HAdA3Z g e =

0 &3 2E2 0|2 Hl0|2 7|2 ALE EEH019.1)
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HE F vHolR 7lE 7. AVFEYS $604Y. F8 AFS
Avonex(thrd  7ZA3= X 3A)), Eloctate(8-¢HA X 3A),
Alprolix(&d-9-¥B = 54)), Gazyva(std g Wdw 2 54)

o Vertex Pharmaceuticals : 1989'd wjAlS=A|=o] A E nlo] 2 A
o3| Af AW wwjdo] @4 RE Ao A o7)e A
g3 EdEs AAN gEs Folde HEAHJ = A
(rational drug design)’E Hx A3, A7} $4339, 2 A
Z-2 Telaprevir(CE 7+ A 5)

0 o9 FQ8 7|YSo=Z Illumina, Inc., Regeneron Pharmaceuticals,
Inc, Alexion Pharmaceuticals, BioMarin Pharmaceutical, Agilent
Technologies 5©°] &4

o} Hiole okF A AR B AW
IQVIA #At5e] M2, vz vlo] ik Al R+ 2018 7|+
1,8209) 282 zAENOH, FF ALHHoF gAste] 2023l =

3,190 €& 28 dwolnt.

< o= H}0|2 2(AE A[E A2 >

¥ Biclegics with Competition in Year (Including Original and Biosimilar)
. Bialogic Malecules without Biozimilar Competition in Year
== Biclogic Total Scanario without Further Biosimilars afer 2017

Total

2014 2015 2016 2017 2018 | 2019 2020 2021 2023

Bt
Foreca

=X : IQVIA, The Global Use of Medicine in 2019 and Outlook to 2023'(2019.1)

Ao 3o olobE S8y waEol AvY AE 247 guHd o
3 gad Ao gse A% A4s 4AE 8 maels] olele v



olAlek el FFstal At} vlo] @A 2 (Biosimilar) Ad7&o] 4

st o wel 2018 diol Ak Al F 2409 2 FEIF Hio] A
W ol AAsT 9lon, 2023do= 6200 Ze FRZ =71E A
ot

Hlol 2. o|oFE AY F& olHEE F =
gEgel oheh woleA Ry Aol A HY ol AW o
2 Ak G vhol @ 719 7e] MEA 2 o] Z7H Blolghi

5 & Aok

<

20158 F8 oofFF 557l thA wisHd wet th=d A3 ALE
< Hpole ofofF el A= yA il . US Pharmacist(AleF # &
A mEH, Fo BHAE oJofFo 557t vtgnd o] theaH
Aeks At Wzl oF 90%E HAFFo] WAT oz dPHL

l~l

A
Oh oA ™ FA|efefFol AleF A ool Huigk HEE A= A
o= Ay wet =3 ASrdee AEw TEZYLE Il
7] Sl Hiol 2 ojofE e Hiole AR AAet HES FUE Ao
= oAddn.

FH, F8 odF 53 wE, A7AL HE IV T2 AR
of a2 Ad d 3 AE FREHAT. ol wEt o Al ks AL
=< AT 58 &, vele Ve TEEYL F3E A6
M&AE FZ38t= 3+, SR EA(pipeline) X, 223 9 H§ HA
35 f8 Hole I FY 8A F5& 2] IAyska Aok wE
ole 71hL Alef FHREH TN A} S AA st o
535 7€y B9 A2 weheo uRIpEA AT YHe B
stal Sl= AFel deow, A= AR, AFAHD, TFALF
ol Tkl Hole ZBEER ] Aof EAIE A% A == A
e ATT 7 Ao ol Y AEUHL EFoA o= 7HHT
= T A
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2. wole MHl~ A% FE B AR

Hlo] @ AH| = AL A3 ALe}l Aleks T3 %"% Ay oA, AA
g, oy 4 9@ #E, AT ES FYdste A ITET
Contract Research Organization, CRO)$} ¢] k& HEHH 0} @AY AL
gdete ookE HEU/iE 9@ AJ47]#(Contract Development and

Manufacturing Organization, CDMO)Z +A4 % Al&o|t}

nZe] CRO AlATFEE 2014 ~ 20199 F¢F A5
A Hol 1849 o] 2For FFow AL A
2269 2 E 7128 dwoltt. CROE= ooF= /fdy Y4y 3t
<& H=EE "9 AANA E84LS AFsteE Aol FHolH nlo]
A" E H o npolQ ofofF AJAo] Qﬂlﬂtﬂfﬂ SHA| /‘é%‘%ﬂ%‘:‘r. T
CRO 7|9 7Y Eok27HA AFY 995 Fdisf CDMO
AT

fru
>~
Y
Q‘L
Bl ot

< o= H0|2 2AE AlFE A= >

TH9l: S

100
90
80
70
60
50 721
: . a . H
30 446
20 35.4
10 '
0 =]
2017 2018 2019 2020 2021 2022 2023
B 2012 cdmo CRO

EX : KOTRA, ol= Hlo|2 dAAHON AlY S & ZEX2K2019.10)

2017 oF 939 2l == CDMO A& 2023dol= 1959
o o]F ALE AFHE T dBT 12.9% 4L HolH, v=
o]

g
A &
F=W AFA 30% o4 HFS AAsA Ytk CDMO 714e o
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7oA &=8Hd F 9dom AJFE Hlo]lS <
e =

et wE  doly 4 =

Solution)-& =Yst= FAH oItk Alef /i FAHoNAM HZHstd FAba<
ES Wste 719l 484 d B8 AFEA 2 e S/ e s
gt Thedl, AALILE EFAL z2A2 AEs 2 5ES
E A8 o= T HE&e A g Qo 3, dEVle 2 OA
H 2 d9 & s 5 CROL CDMO 7+ &gt M&A7} o] Fo
A 229 49 578 CROZE AA A 50%E Hstar dow, 49
57} CDMOZF A A A& 15%E HF3tal e A= Ueyt

< 224 A9 571 CRO ¥ CDMO 7| #&(20174) >
=< CRO off & o4 | CDMO off & o4
1 Laboratory Corporation | $104< 1 Lonza $59<
2 | Quintiles $97< 2 | Catalent $25<
3 | Syneos Health $27 3 | Patheon $20
4 | Paraxel $242 4 | Recipharm $10d
5 | PRA Health Science $23 5 | Siegfried $8

ZX : KOTRA, ol= HI0|2 AN AlE & ¥ ZEX2K2019.10)
wh 98717 A% FE 8 AP

ala 577 A FREE 20189 3929 2ElE 7SSk on 2023
G7hA AR 2.4% BAske] 4509 28 FRE JHE Zle® HAud
o 2018 7= ml=e] BT e A2 A4 1189 &9,
1709 23 = 7153 e A= Ul 8= 4439 2l °J=2= e
E YR "= 5o sie AHHL d
508¢] 2ol o]& Aoz HAd
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Sl ol Hr o] sl S
of g Amo g o P 2
A 9o} Hhele V1% WAL o 8I17] Aol AT 7178 A
S3 7]ed o WE WHE FEY A

2017wl =] 654 o] AT FERE 4 o2 50001
Yol don], v e o) shE SI(AAMC)E 2030 0] 5™ v]=e o 12
goll et o4} HEL A4S o daksn Ytk

oL

2 o

b
Rl

o
\

<ol o=8I|7| AE 7=

42,181

s 40,190
39,997 sga0e 39161 49,
37.821

2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 2023

X ZEH2H2019.10)

0%
a

Z£x : KOTRA, O|= H}o|2 dAH O] AlZ £3
Hl, B3 Hlol AMY] HZ EdC

AgelM e EdlEs & d Feolgy] Rue ¢ Ald Fetel
BAs= Aol dubHolxwk, Arzste] W S v

FAAL Jo. A& 50l 7= ABeNA A%
Be 7184 8450 FASHT] AFsta o

s agle A A 2 dge nAE B4 wAe A%
Sa itk A% 323 "ol Bo A&bsE 4F FE 34 o
A e X 5 AYATE AH O ke AA BA FaF A
o] Hx Qou HEo] YIS RFA AFE go| F7HEHAL 9
o HAL AEEE7] 98 0 vtele AEA FPEL b A
A EANZo] A AV BES G
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2ol Ae ka3 %—%Eﬁ«l @_0] 5”2}51 lE}. A A
BHoE AAXY @2 ABEol AT M= oFF Al &
R A BIF A AT A AAIH o= 7,0007) ool oofE o
& N2 dxAlojet FA] Qe WP FoY 94Te
Aoz HelY,

ot o

< 224 dHjo|2H 2k R&D FA M >

Global Biopharm R&D spend forecast
. R D Spend (SB)
5250 I Forecast 8926
R&D Spend Growth (%6)

$200 69%

. $202f S207 2213 ,\

$150 s160] $168 494
5145 150 .

$100 . 2%

$50 0%

20 2015 016 2017 2018 2012 2020 2021 2022 2023 2

=X : JLL, US Life Science Outlook 2019

afol e Aol A AlA AFAW Fape 20189 17909 D E 7]
2gom 20240l 3% AR 21309 o] I AoT AwHT
HAl Yy AgdH AAA dHoly &&, ¥EdT ZEIOH 2 A
ABAER Stom &4 BEd oFF Ui Aldel i § oA Uit
2 g Hog melg.

< FDA 2ot a9l #& >

N # of novel drug approvals

okt

- = = Historical average

Historical average, 33 ii ii

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

X : JLL, US Life Science Outlook 2019
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FDAE 4J3t FAZ1% 3 E&3t §HL BEo] Wyl s 74
ZHYAIE ASAA Urbn itk 20189 FDAE ThFeh @, 9HA
A HA, HA, FE S O el oid 59709 Aeke 9l

SHA

u a2 W NI AFE PO, M&A] ©]|27]|71x] A 8te]
} Ex) oo e 7|8 2otk 2018@ wEo] nlolQ e A
Ao Hao WA ANE BAE wom o] F TOPL MEZTHA
solm 579 2,400 % 22lE 2T

ol ot

Bl 20189 % 1779 =ele] WA Ajmg 4
WA 23, waE, AT} WA Ao 80%E A
o oldd FaF fUe AT Fh U B

< oj= Hto|2 Z=AHod tfet VC FAH2018H) >

2018 venture Capital by Lite Science Cluster (5 millions)

2018 Venture Capital Top Three Life Sciences Clusters
(S millions)

$5,724

San Franicisco Boston San Diego

egh Durham
Minneapolis

15 ANgE
{0 on

> U

S

4 g
> =
GJJ o

=

Rali

X : JLL, US Life Science Outlook 2019

20183 W= F2] AfioAE 68712 nlol " 71 F/NIPO)7F Y
Row ol HMdxol vlal 35% AT FXolt) Hlol AT H
PO #EE 2012¥ 5109+ o)A 2018 1995Mwt 28 g2 =4 =7}
st T=gk 19 28 PO A= 20129 2794 2018 31 o=
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< Oj= Hio|2H 7€ & >

120 58.0
&

100 ST7.0

6.0

60 $4.0

40 3.0

$2.0

20 1.6

0 50.0

2012 2013 2014 2015 2016 2017 2018

EE Ciotech |IPOs e mount raised (SB)

£X : JLL, US Life Science Outlook 2019

229 HlolQ V|PELS A #BAE G5t AF AFoAY A
A 713 E ol &3] f M&AE A= &8st Aot 2018 AH
gt Rolo A M&A EFS % 1,980 €20 €3t At 103 =9,
TOP 107) Al<F3Ab= 259 A R&D o4t F 35%E5 M&AO A&
g Ao E ZAESITH

Lo
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3.3. = F8 vlo]le ¥ AH B4

e, olg F M A 293 3Fs Hole dEd FH2H
= 7Y mAFAZ F, AR s Zxyol Fol dA4E AT
=

2019 JLL(Jones Lang LaSalle IP, Inc)oll A& wm]=¢] Hlo]Q 2
9 AAYEE Hrtstdet olF Top 3¢90 B2®, MEZA| 2~ A
A FH2EO AFI F8 EH o] AHHES .

< 20194 o|= Bio Cluster =% >

=9 22 A

il
n's

gotgs A IHE (%)

e MM oIzt g Chd] ML
4 Raleigh—Durham Metro Area 64.3 12 H|ZE(20%)
g Suburganttll\ﬂa'(/lyl?nd/g/letro DC igg c MOITpsl BRI TS EXH15%)

eattle Metro Area )

8 Philadelphia Metro Area 47.2 Moyntst 1.8 MEE(10%)
9 Chicago Metro Area 43.5 o MAl CIZF A F CHdH| Mgy
10 Los Angeles/Orange County 411 oA H A H|Z=(10%
11 Denver Metro Area 38.8 :DJT;J:H )ﬂ = .
12 Houston 357 e Modutst MET| 2 FXH10%)
13 New York City 34.1 A A FE2(10%)
14 | Minneapolis-St.Paul Metro Area | 30.8 WA 2ACfH|2(10%)
15 Westchester County 27.4
16 Long Island 23.7

X : JLL, US Life Science Outlook 2019
(1) R2¥ nlo]l & AH
7} N8

Hr|S FA0= 3 mASAlZ2 = AgzYol 59 34 vl=

L APE A=sta A+ Folth o] Aol shute thE, MIT
thst 5 3 s, wAFSAl= General Hospital, Brigham and
Women’ s Hospital &2 3+ ¥, Beth Israel Deaconess Medical
Center, Dann-Farber Cancer Institute 53 22 AM#AsdAT4a 2L ®
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HLE] ~, Pfizer 5 ©=2 A 2F3] A}, Biogen, Genzyme S Hpo] L X

719 T FFE dds o Utk

\Y

< HAH HIO|2 EBAH

The life sciences industry Worcestor/1-495
continues to grow across panies; WPt

the Commonwealth. Horthoa:f

£ X : Massbio, 2019 Bio Industry Snapshot

Hl= #Hzo] "lo] o7& 7]Yolgl 3k BiogenAkel GenzymeAlrl X
2®o) AlgHon o] F sut=digy MIT dist 41 AFdE ¢
3 1978 Al ¥R BiogenAts WA FAAE w|E3 7] FPTH B
28w AYEIHA 1981 dHE Genzymew 2011d Zg2> A
OFS| AL AbF] el 2009 ZE ol QAFFHATE Ad 40d ZF o] X H o)A
T o] WA wlo]loE Zjdo] AW HA 2273709 nHiolL
714 e] 9500071 LAElE FEsta At

< StHtE CfsH (&) MIT dieH(ER) >

F
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R2E dlo]lQ FejAE e dhut=el MIT 7F X€3 A7+ 23 AMG 3
AT F Ut SAcR A" AAADA o5t A= ol
H2El Hlole I 2HIAA & A7 3 us 7|#He] FH2H

FA AufAQl g&& st e Yrd

MzFA 239 F3F AT 9 n& 7|#7 Hwste] Bavlo FF
AT 2 w§ NFL 7NxAT F B2y JFEIon, EAste
Htol e 7143 B4 ol A Aleks AAstal A A A4 (Intellectual

'—

Property)S o] A= AFoz df nio]le 7|doe] #d FF A4 %
WE 71 A AR EA HALH ol Ho] FEAH HHE

AsHA = A

Jhy

. BaE ol 4 B¢ B Fa 54

WE 507 F F wMAFAZFE A £z vtel e AdolA A=
& AAYE P gol BEo] Wi, Be wole 4y UAY YAE
2 Bolw gl Folth ¥Fel7] B Massbioo] W= 2018 wAFA)
27o] vlole 4 UAEE Admel H 431507 Ftekga A
+ 1033 35%2] AFEES Holn 2vi7e LAY E AESIA T

< jALFM =5 Hio|2 &Y 124X (2009~2018) >

) e a7 E
y @ EE 47 G F

54.829 55 342 e, 22
NS V1L 1011

Z X : Massbio, 2019 Bio Industry Snapshot

hE 941

L0014 2015 L016 2017 2018
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JLLo| w2 H 2" FHT 53zt vl niolQ e AH FolA F
3o A S7HEGA%S 7153t o, 2018 7] uHiol 24HY
ZAAE 952009, QA = 2.27370Q Aoz ZAE AT

< 2AH Hio|2 Fof 1 &2l

ot
2]
\"%

Life sciences employment composition
"M Pharma & medicine MFG

non-lab | g Electromedical instrument MFG

Life sciences \ W Medical equipment & supplies MFG

employment

~

95,209 s :
s [ Testin 328 laboratories
|
lab
Research & development
using | Research & development
\

\I Medical & diagnostic laboratories
< HAH HlO|2 2of ¢A & >
Life sciences establishment composition

M Pharma & medicine MFG

MW Electromedical instrument MFG

v B Medical equipment & supplies MFG
Life sciences :

establishments

2,273 Testing laboratories

Research & development

W Medical & diagnostic laboratories

&K : JLL, US Life Science Outlook 2019
HopRz AwMuw 20189 nio]2E Hop AT/PLRED) YxbElE
A Yol olo] T HARZ =& AFES Holn Hadn 10% A
A3 39,36570 2 e o™ A 10d7F 47% 718k T

< O|= Biotech R&D XAz ZSIHLH K, %) >

State

20094

20174

20184

s7te

(‘09~'18)

=

(‘17~°18)
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Zi2|x Lo} 21,336 39,203 44751 110 14
O A=A = 26,759 35,768 39,365 47 10
H AHtL ot 13,565 13,413 15,099 11 13
L SEN 9,086 12,976 14,822 63 14
=& FfEEtolLt 6,778 8,578 10,468 54 22
el = 9,801 15,351 9,697 -1 -37
= 3,706 8,856 9,680 161 9

¢ 2,137 7,149 7,962 191 11

Bl AL 4,456 5,437 5,556 25 2

dz[-o[= 2,257 2,770 3,291 46 19

Z X : Massbio, 2019 Bio Industry Snapshot

d

15 AA wlol @Az Fob dAElE 20099 ol F 1083 1% 43
ok, 22 71 dAEAl= Wl Al 71 282 6% A
48 Ao et

% XA

< o= MM = 2of dXizl SIHAHH, %) >

State 2000 20174 018 | SV STE

ZelE ] of 43,035 52,125 46,693 : 10
T X 37,957 22,335 21,950 42 -2
& FEabolLt 18787 20,770 21,705 16 5
s 20,971 20,435 21,531 3 5
2|0l = 18,534 19,778 20,297 10 3
# Al B of 22,294 18,105 18,065 19 0
oIC ofLf 18822 18,080 17,003 9 5
TolzE 2|=2 22,556 14,376 14,214 =37 -1
SIPNES 10,077 11,994 12,494 24 4
o AP A 2 9,581 10,072 10,148 6 1

Z X : Massbio, 2019 Bio Industry Snapshot

Bowl F e oF 1,00099712 Hlole 7|gje] Edtm
o 20189 7lEo® /4 Be 18Es RS e Vde
Akl AL Takedaol®] Abiey, npo] Al wmHbE] 2, BlojA =Oo =
Adee] Be& Aoz YEy

E no %o
oo i rfr
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< Eag ZHAE U slo|2 el & B8l (2018d 7|F) >
=9 3| A} NEAHF | =92 3| A} ngeolzy e
1 Takeda 4927 13 | Alkermes 823
2 Sanofi 4800 14 | GE Healthcare 777
3 Biogen 2400 15 | Alnylam 754
4 Norvatis 2337 16 | Bluebird Bio 745
5 Pfizer 2226 17 | Moderna 640
6 Vertex 1741 18 | Foundation Medicine 600
7 MilliporeSigma 1600 19 | Merck 600
8 Charles River Labs 1545 20 | Sunovion Pharma 590
9 Quest Diagnostics 1450 21 SAGE Therapeutics 540
10 | Parexel International 1220 22 | Amgen 500
11 EMD Serono 1047 23 | Tesaro 435
12 | AbbVie 1020 24 | AstraZeneca 400
£ X : Massbio, 2019 Bio Industry Snapshot
2018 I AFA = oo Bof AR s} T W ABL 16T
12812 e]o]m & 74256709 AAbel® QA wAREA = AA Hlel e
Bob AAE 1199 e A4 EFHE vl Ao zAHAG
o2 T Ut Bk As) AT %z} =3 27 Flsked A
1083t & 12497 g JES A74d 30 S77F A
< OjALFEMZ= AF S22 BIMEHE >
Owver
square feet of commercial 2019
30 million

lab space has been added to
Massachusetts in the last 10
years, an increase of

2010

17.8 million
square feet

£ X : Massbio, 2019 Bio Industry Snapshot
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Hio] 2 A~EREQo] WM vE 2R A5 w77}
o7 493y, E3 BAE= 400717 Y= w7
AHFA ol glo] mioje ABERI0] 27] FAE A8t
st mAREA = U vlole ZPYEL 2012d74A Az
B uile) FAE B AUt o) F A&Ho R Fxgde] 4
sote] 2018 miARSA = o) mio]e SIAE b WX A" A
o 489 el 2.

)
>
2
>
[N

e
“
ool sy rr

=l

u
. 2 )
i

r1r

< BfAFFEAM = &X dHio|2 H X 3 AL 22 VC FAL

oy

o4 (2009~2018) >

&5 000,000,000 34.8 Billion

&4, 500,000,000
54,000,000,000
53 500,000,000

3,000,000,000

62,500,000,000

52,000,000,000
500,000,000
C00.000.000
500,000,000 I I I

2013 201 016 2017 2018

& X : Massbio, 2019 Bio Industry Snapshot

2018 71 B2 VC FAE 2 WA 3 A= Modernaz= & 59 &
#o] EAAS FAFom 1 HE o]o] Therapeutics?} 49 Eﬂi«] 2t
E Wt AQEEE AHA o X3 WA Eo] mAFAZ HA
T2 63%E A Aoz veh shate diskay MIT il <l
il

[e)
A o] g Aom AT & At

m

< OfAFFEM = VC FAFA 490 1070 #HIX 7| (20184H) >
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- EX3 = o
S| AlH (b a) R =
Moderna 500 Series Undisclosed
Relay Therapeutics 400 Series C
Cerevel Therapeutics 350 Series Undisclosed
TCR2 Therapeutics 125 Series B
Kaleido Biosciences 101 Series C
Constellation Pharmaceuticals 100 Series Undisclosed
Generation Bio 100 Series B
Rubius Therapeutics 100 Series B
Stoke Therapeutics 90 Series B
Beam Therapeutics 87 Series A
£ X : Massbio, 2019 Bio Industry Snapshot
< OjAFFEM X VC EXRA HAYZI Y A 2=2(He] - worgE) >
Cambridge 52,819
ZX] : Massbio, 2019 Bio Industry Snapshot
w3 e oigh, MIT tist 5 AA 459 Uetss A74, ¥
E0] = "WAFAZ= vlol AT #-HE v =9 507 F F 1 e
HE 719 NIH(National Institute of Health)e] FA+5 7} wo] W&
Fol shfol7|= st 20184 & WAEAZ Fof A7/ NIH
AA AFALFe 10% o]Arel 28.89 ZHE Fx3 AR e

=
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< 20184 NIH AFX[}dF F

State Funding

Cal 'l’ rni
2

2,652,633

New York

Pennsylvania

52,63

1
$1,810,217 516

$1,531,640,271|

Maryland
North Caralina
Texas
Washing
Ilinois

[on

Qhio
us. 2|

523 319,914 asa

@)

~1-

u) AL A 2 o]
NgE td o
A9 Bdse, F A4
771 S8 A 109 2

o

~l—

B

=

o
ok

Funding Per Capita

(¥14] Pa NE MY A il al} 15

: Massbio, 2019 Bio Industry Snapshot
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5 93t dem, WIF Express Z2I182 FHH7F 5A3 714
o222 1S TR Hof wedd Y Hxags AFIT. =T
7199 ag&e =57 s Ao 232 uE Jlae Asste
Ag JAEE w8 HEaE 9skal

A L X AGAA AFY B Al B4l A 383 59
of el AXAZFEH AHa WHAE
Incremental Financing)”7} o FAHHEZHEH

= 3~5%2] FA A F
AE e o drh 1007] o] de) Mz dAYE FEste Z=AE
o] A @A =1l o= FAFERE A 10%2] FA A A
E oe g Stk

ATFANE A FAS BANA, AP RID AY FAZ Be & 9
7% 10%) olAREA = R&D A
|

= 73 A
AU F5 15% Ald FAE TS 7 JT

A=A = F AAML 239¢] MassDeveloments= 22 7] & 7wk
Ao Ho 250%F 289 AuE dEs AFste AF 7 Ve
+=9sla JoH, = AW = JA AH dE 2 AHS =z

Fl

Aol BFES AFsta Jdoh. AAAE MassWorksghe ¢l=zet =2
Clace

3 UAE FE z2AE) AHUYE TF, £ 9 3}

EAQ ZFHAWE S Z = MassBio, Cambridge Innovation Center(CIC),
Lab Central, MIT 4}d A =2 2 (MIT Industrial Liaison Program)
TS E F Utk olE ZPEFL MIT that 243 AL 2 ojo] 2o
Rem #AE 2FH ool AA 10th AFA F 97, B VC viol 2
I~ E 3
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OfAHHOIE

- -::1& o
Y HEY cic e v
MIT ILP

OHAREHIZZTH(MIT)

CIC= 1999d A= 2Fojel A= 2ddd o/ LY== v T
S AN A 5,000 7 Z1gel A58l Aok #AE =Aee CIC 371 A&
A= @A oF 7007 71gol A5 A=w 2 F 30% ool Hiele
TorE FahE Y. CIColAM <= g 1007] ©)/de] &4 oWET}
Y=L glom v HEAA dHEE F3 otelrois} A 79 &
ol tig Al E widEa) F1 A

dl

MIT ILP= A AlA ¢F 25070 719¢] 3o ®E S5Eo o o=
oA MIT 18-S 943 F1 Yt} FEZH AT A7} 7eAgs
2 18 FEE olod F JEF AFAY dAste ZEOHCE 30
of Wo| Zeaw )t 109 A 71ge #ess, Az 6003 o]
4 MITS} A= 1,7006] 7] 2ElE] S S YAbel] a7l Fa At

1985 A H=HE MassBiox= wiAFEAl= F 1,200a] 7] niolo Hof 3]
AbES st B9y U7 BO 2 uASFM=E AAl Hare nlol
FH2HZ §A437] {3 vlol 71, ¥, g, A3 AL, A

L =
B AR WENIE FA4sT Yok

U]—X]ULOE /\-]—T’—-X-]Oi )\F/]'Eole] E‘ﬂi‘e ‘1‘630]':]1 }}\qli‘ T‘§7]"§‘
T Q= Lab Centrale] tha] AAls] AR 2014¥@ A" 9=

o m

_52_



3 2329l Lab Central2 wiARFAl= A st o Hzgy)
H]—:—é—l

MITS] A 9€ Wol £ m glom

=
Hi
rlo
[>
Auj
m F
s

o] Y YUEE F FYUCE dx glor] M3
T—
e

Lab Central =& ¢ldi} zZo] BE BE3F ~gEYM s
A AL e AR, 35 A¥4A, AFA 5 ARlet 3ns
AZsty, WEY 5 gost a8y YEYH 7FE AEIgo=z

S

AAELDL 22708 ual oF 40470m?e] WA Adx Y= AE~
Ao Yxstz Y=Y AANEY mdo] HF3 olHFE AA &8
a8 ofygl Y7t 7 stE 9 =3 A



< Lab Central 2§ =& >

s IOMW Hbol & Tl 7ol AAsts A ved 2o

A

NE F/}OW_/‘O‘ 0} ANEH 7o olFu|olAd 7)o JF3th %

EFA 7HE HS F, olE WiH(Atlas Venture)y 7 NE Ze}o]
Z d3(New EnterpriseAssociates)ol| 4] 7|« 2 ofolfol & Wi, F

A2 FEEH A= HUE gHI & Y ®HAF 32 AYHS Ve es =

O oz A2 o ¥ Xﬂ‘?*ﬁl/\}oﬂ 3ALE izt Exitste Aol th

ol¥s o HAHEo] BF AMELAN gollA o] FAR = Ao
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B2EH AAME FBCGS 200990 g 2AE A3HA =
BHZ 108 A o e Ao A+ olgta AHolstHA  “AA A

7HE HAARD 37 olskal H st

b
3
o

AA HANEHLE 4 S Atolo] T oAl AFA, Fo|xte} nf
FR Qon, FA E=2vl 7} Takeda, =HIE| 2A T4, E2AEE
& AA 10t =28 A FIA F 97117} o] X M

AMELL 2016 T A 1547 7T TAAAS AT Ye
g, ol FA7IHES 2EEYH A AEHAE olojF+ dAA<I
A8 sk 2014WEE 2016@7bA 3@ EoF AMEZ] A=3 25
N 719 T 2470 71gel EYste & Hlol Z2EEQ HFo glojA
HAANEHY Ay FHHOE HUEY. AF7|dol B/t 7
mfALFEA = Wl A e 710l 83%°lH, ThE FU 7t o=

5

BE Soldld we slEo] 7% AL F2e Aol 39
F AT SOl AN, AR ADF, gAY FoERE F
el 2o Foke x}%—g— FARGom PFAMOZE WA BE
FE 2539 & B3l 4,300%F €, A7RIE 23005 2

_V‘.i
%
1m
u:L
mlo

Abe o] .
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Q) MEZFA 2 H|o]AY Hlo]l FHAH
7t A4 w3

MIZA 25 Ho] XY Hlo]l 2 42 1961 Syntex Corporationt
1971 Cetus Corporatione] AHE=AA BeE W7 Al&stda, o
Aol wrele FHAE P40l EA%tE A2 19766 Feely H A
WAool JEHYY ~$%<Robert Swanson)o] A EYo} FHY
tetw MZFAAFH WA A(UCSF) w2l Hio]oj(Herbert Boyer)$; 3¢
A 7312 A2 7|€E2 i MEd 5Fo =2 AA Hx9 ut
o] 719l A E(Genentech)S South San Franciscool &< 3gk
Ao A FE AlZE AT 2o

AdE Y 19769 FUS 71HOE FUE NHOR HET Rk 0
S Ao WAAAY FAAEC] wlole /YBE BAHO

H
Ash7) AFstgon 27 Fo wlole 4B Aok} Bad
B3kl <l

71 Ml e Xy H| 1
S 1976 Ala|zug) 2009 ﬁ—?—lfﬁl M| 2k3| Al Hoffmann-La
Rochedl| 2l
L4 icals@} & o
Hho| 2 & 1978 ] B} 2003 IDEC Pharmacetticals t =
Biogen-ldec
sto|E &l 1978 MClof 11 1986 A Xl 2k3| AL Eli Lillyoll =
PR 1980 LA A = SEACl Hio|2 7Y
SREIRSES Es
IE[R=SES 1980 N 1996'—5 DIE.:\71I M kS| A Wyeth(2009'H
I AE FHE Pfizer)oll 1%
o l:; .
Y= 1981 Ala| 2wl g 2006'd A2 AA A 2k3[AF Novartisodl
el
w2} 35 i
A Xpel 1981 HAE 2_(33:':]"-_ =2AH M 2k3[ AL Sanofioll

EX 1 ST|UE, Moo Hio|24k ZE{AE2l 4 uid, 2011
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ol e wlolo Bop AA AT FEel A
A st} 27) Bz Tjsto] F1 9
o

3] o] FoAL YUtk 3 FA

Hiv)
flo
of

g}ol Stanford tjs}, UC

Hlo] @ AP 171 He 4394 2 AJAEH A A AU H o
o], wol Age AF 5 UFORRE $5F AFAHL
d&sHA Tt o

< MHautst Fof My MEQH HIE SHE >
Ao m st s Xt

29 HlO|@ Z 3 AH (2016~2017'd StALA )

E EX HhAbERR] X[ X}
1 Boston-Cambridge 4359 H 408 9

2 San Francisco Bay Area 2,590 H 293 H

3 Wachington, D.C.-Baltimore 4539 & 351 H

4 New Jersey 2911 & 138 &

5 New York City 4,608 & 382 o

6 Los Angeles 3,779 H 246 Y

7 Raleigh-Durham 2214 & 337 4

8 San Diego 2719 H 114 &

9 Philadelphia 3,000 H 269 H

10 Atlanta 2,033 & 144 H

X : CBRE, 2019 US Life Science Clusters

w3k, o] XYoo= SRI International, NASA Ames, Lawrence
Berkely Laboratories & 9% AR AF4a7F 2o Qo] HAHe A+
Jdzets HFsta Aot oldd & ZHHZ AT d=zgk= U3 2018
d 487] 71F Wlo] A Y9 upole Fof HAE QIS F 74007 O

2 w849 AR oo Be Row 2AH,

11) vlol @0l 2 38}, utol ostsl, 422l

2

. se}Rof il SR} 4 7%



< 0|2 slo|2 2of MEely £ >

29 x| o ol g ue s
H &
1 New York City 7770 & 0.10 %
2 | New Jersey 7540 H 054 %
3 | San Francisco Bay Area 7400 H 021 %
4 | Boston-Cambridge 5980 A 0.23 %
5 Wachington, D.C.—Baltimore 5980 & 0.13 %
6 Philadelphia 4760 & 0.17 %
7 | Chicago 4670 & 0.10 %
8 | Minneapolis 3630 H 0.19 %
9 | Houston 3280 H 011 %
10 | Los Angeles 3070 H 0.07 %
11 | San Diego 3060 & 021 %
12 | Raleigh-Durham 2110 & 0.23 %
13 | Orange County 1620 & 0.10 %
14 | St. Louis 1570 & 0.12 %
15 | Cleveland 1440 H 0.14 %
16 | Cincinnati 1390 & 0.13 %
17 | Seatle 1350 & 0.07 %

ZX| : CBRE, 2019 US Life Science Clusters

20189 7% AMZAA 231 101 SECRUEES aog = aaﬂ.e— 2]
Qo) 7% AEd & 49

Ao Jepgth

ol
ﬁ
©
o
N
c.n
HU
U
N
q,
ﬂ_l
OFO
1o

< M=Z2HA[AF H|o] X|H Hio|2 Eof 82l HE >
Life sciences employment composition

/ M Pharma & medicine MFG
|

f
ol | = . —
L I_ab M Electromedical instrument MFG
using |
1
Life sciences \ B Medical equipment & supplies MFG
employment %
79,525 e e
esting laboratories
b |
la s
iR Research & development
sing |
\
\ M Medical & diagnostic laboratories

£ : JLL, US Life Science Outlook 2019
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ol A¢je Aol Bad mkel AAuE FHlsol HEmE
27] Wgol Wol WA AF AURE Bujstx FrIzro] 284
7] Wl Fa el wS Fe Aol olglF S0 As) U
WAoo EAGATE 4A GAw, wel AL HA WAL
30%7t AFH ol T Aol Hs WA AYo] FAE 5]
b mma golstt.

Hlo] A Y] nlo] F#2El= 2018 499 gja,] Mg =
A5 Wgkow, Mg s dejE e npo]H, Aekolw #
H JAE F 569 2@l dANAY EAE fXslgen o= #H

wopo] w1 A WANAY FRbo 285%F AX s Ao Uepith

< MZ2tAlA T Ho] X[ HIMINZE EX & >
{3, Bilians
6
5
.
3
2
1-
ﬂ "\.

D Qg

ke a’ﬂﬂa ‘@ﬁ@ IR S P S "'5’ *!f’ &

Z£X| : CBRE, 2019 US Life Science Clusters

Av; AR7)AQ v FHRAANIHO] AU3 AFA5 A A
2018 7]1& NHZHEH 713 @e x9S e A9 109 7]k
UCSFe} 2=’ = dgto] x3Eo] Qo F figte] w2 2z g

< F 1149 28 3= A= yeyt.

< A9 2070 NIH x| 912 | 7| 2(20181) >

- =9
‘= ($M) x=
Johns Hopkins University 663 Washington,D.C—-Baltimore
University of California-San Francisco 640 San Francisco Bay Area
University of Michigan—-Ann Arbor 548 Ann Arbor
University of Pittsburgh 534 Pittsburgh
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University of Pennsylvania 505 Philadelphia
Stanford University 504 San Francisco Bay Area
Washington University in St. Louis 484 St. Louis
Massachusetts General Hospital 466 Boston—-Cambridge
Columbia University 464 New York City
Duke University 460 Raleigh—Durham
University of California—San Diego 457 San Diego

Yale University 453 New Haven
University of Washington 452 Seattle

University of North Carolina at Chapel Hill 439 Raleigh—Durham
University of California-Los Angeles 410 Los Angeles
Brigham and Women’s Hospital 389 Boston—-Cambridge
Emory University 331 Atlanta

[cahn School of Medicine at Mount Sinai 331 New York City
University of Wisconsin—Madison 316 Madison

Fred Hutchinson Cancer Research Center 298 Seattle

ZX : CBRE, 2019 US Life Science Clusters

AMIZTA 25 Hjo] R Yeo] nlo]e ZFE2H+= Glead, Amgen,
Abbvie & AAAQ] vlo]2 7ol B Qlo] FHAHE AEsSta §

UA st 9o JA¥uFe ATFEEHE S

AT 5 Qo] wojAHe 7dEe] RS F Ae FAMaIoE 7]
okl e & & itk 20189 71F o] Ao 1,71070 9wl
L 71, Aok A g ATt JFH EFSta Ut

< MZ2tA A3 o] A Hio|2 2EH AA ¥E(20184) >

Life sciences establishment composition

Life sciences
establishments
1,710

M Medical & diagnostic laboratories

£ : JLL, US Life Science Outlook 2019
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U 3 2H 34 HA

5 A xyol A GoAe nto]l 4] Blse AlA 2z Wi F
19643 ZELE FHEx9 A3 AR Syntexrt AHHFHI 1971d o
= Hz9 Hlole dAAYolE 714 Cetus Corp7t AP HA A

|
W A dA8e =7] 7inte] HAT

o] %z7] ulo]leAtyd-& UC Berkeley, Stanford, UCSF %<
TE Ao Y AR AFL AFLE] ATt o] Fo
70d5E H= FEIL ol dig AF EFS AsetHA
o]

A "ol Aol 7|&A Z7+& 1973d Stanford oiste] Stanley
Cohen ¥ Paul Berge} University of California at San Francisco(UCSF)
9] Herbert Boyer7} E8%7E 58 A5 723 DNA 24 2 £
Zles Sl e E A

o]% tj&ws<¢l Herb Boyer7} w73 &<l Robert Swansone %
A2 B3] AA HxY uviolo] 7]Yel GenetechS 197613 o] %] & o
AY3tEA Hlo]Q A Aol EASLEY] A2 T

197613 South San Franciscoo] 2 3H ¥ Gennetech& H|o]| X & 9] n}o)
° ZY2HY AHE EGv HQeH, Spin-off & & & B nt
ol Zlgol HolA Y el A& FA He ErIHe] HA

A =3k Hlo]e Aol =8 FHololw San Carlosel] H%9 ¥
2 71 ¢l ESCAgenetics Corp7} 1978 A HEAT) o=
A 19643 FH 1977d7EA] F 8471 9] nlol R Z]do] Hlo|AF A

Hpole 7] el A el 2ASHAA A tel ik A A4t
A Bzo| U aTrt oA HAL, 19809 A FHde u

iﬂ
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5 ¢le W, Genentecho] %2

Holl 7|YETMNE @33 o]F Amgen, Cetus, Chiron,

Bl Jlee] 55 9 ARANDS AGHAL 0B wgos n
1

o
off
-
b4

1987 d7EA] Hjo] A o] nlo]l &L 209 € HEE A
o 112719 71gel 19,400 & 83 Ao = YERT vlo]l e 4
1980t =xl7]o HolEWA F&E3HA AR =, 19873 FE
daet & 811 Al 71de]l Ag=Elen, Stanford tighe] 14
#HE Este] 19890 A H3F Beckman Centere= ojof 2 B4
g A5 EAH o= A&t

ol o rlo o

59 vlole &P A% A U International Palnt Research
Institute”} AH =] w9 #A vole 7& AFMES A= AT
A4 W Bkl UC Davise &4 HlolL #ofol]l tigh AdFE 5353
o, THE AFHS Eolv BoF ¥ FREY ¥ BAV F8

AT tdol HAH

Mz AWl ADS Azol W ATv BAsE o], 19833
UCSF d#dE0] HIV nto]g 2z Bao] Hgoz JEFozm XA
R e O s R P = il B A R S R

AdelZdgolA BEA3tE A7|dA 2 AFE BE 7]Eo] Hiol
A AT SR ET] AFEIHR o™, Bio-Rad Laboratories,
Applied Bio System, Cetus Corp &°] AFH HER7|&S &8 4
FAHE AMFA ANLskA A AT s E AT

1990 F-e] AZHE A% Als d7Y AA7E 7HAEEEA @ad
A & ol&%t Ak & XA /MEEHAG. A Aw dAFE
Lawrence Berkeley Laboratories, Lawrence Livermore ¢ AX AT
71%e] 7147} A 2838k
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Bio-Rad, Chiron, Genentech, Genencor 59 ®|o]A]| Y nlole F
Eay= 71%’501 AT Als 97+ A& vgo=E #H AF A4 ¥
TAEE Fdist 23 As7]0d Hol& viole 7de AF A4to]
Zﬂ.xﬂuii o] F A 7] AlZlT)

fe re

HlolAg W tist s4dez E7AxE B At

UCSF tigte Z7|AE Ao thal 9% sRZE s Mission
Bay CampusE& 435y, 45 & ¥zt AES {5t ol EAE

W
r
Sy
i
e
)
ot
K M
0
IS

23 =742

ALH o7 AT 71X Hleo]l AL 20189 3+ 3 wF d=EA
(Allogene Therapeutics)< 233 1671 ©]d<e] vlol & A k3| AL7}F A
SER AL 535 H5(11,16370) 19, d7AA F=2(2,6009sqf) 29121 =
AR vl Hae] viole Zel2H 9 stuE A ujideta gl

< MZZtAAF Ho| XY HIO|L EHAEH >

BIOTECH BAY

oot LSRR N ot

=X : https://biospace.com
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(3 Ao vlo] S 2H
7} &

Ao es Bz Yol ko] fXxgk Mo A (City of San
Diego) == Aol 7} E(County of San Diego)E A3 3ttt AT
TAE 20189 A o 129bge] QITE ARA T glon, BawE S
AA Z=AISE A AT oF 334REE ] Mol 7heEE FA43%

Agoa A7F 7h28 9] 4] 2AA SA Ao, ZHE
EAES AA AYRtE FE HEEEoEAY JSE S
AT 7152 dd T RS o] g &Fstr]o] EHge
=3

2019\ JLL(Jones Lang LaSalle IP, Ino)ol| A= v]=r wlo] 2 2 2H
BAAY <& BristAsd ol Myoie B2, MEZTA| 250

olo} 3ol == A

< 20194 o|= Bio Cluster =% >

=9 g3 A2H & Hotst=s Y 7tEA(%)
1 Greater Boston Area 89.2
2 San Fransico Bay Area 81.6
3 San Diego Metro Area 71.6 cOAH b ds el g
4 Raleigh—-Durham Metro Area 64.3 g H[S(20%)
5 Suburban Maryland/Metro DC 52.5 o Mod st Bl X 7| o g FXH15%)
g Sea,t\tlle l\/IJetro Area jrgg CMEH ATAl £(15%)
eW Jersey : « AOdTlst TR MEE(10°
8 Philadelphia Metro Area 472 dEats 18 d3E(10%)
9 Chicago Metro Area 435 o M 2UZF A4 ofd] M
10 Los Angeles/Orange County 411 A% v Z=(10%)
11 Denver Metro Area 38.8 e o3 Tl HET| R EXHI0%
12 Houston 35.7 f;’m _ TO 2 FRH10%)
13 New York City 341 | ~AEETEN0%)
14 | Minneapolis-St.Paul Metro Area 30.8 e W AHH|E(10%)
15 Westchester County 27.4
16 Long Island 23.7

£X : JLL, US Life Science Outlook 2019
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Aol T AHeER AR Y FISIS A D,
Y heEE EASL Qo] ATFE oul 2 YAHEE sFoE
A%, vE Weld b Be ulelerlgd AR, ATAY B
Fo] o] RojA 1 Y Ade Arjduet ¥ 4 Utk

20181 @A) MYl 1503709 miele #A 71Yge] Ee Folv,
Hlol Q. Eof FARAE= F 66,7819 2Rtk ATjolal Hiele F X~
= wid A Jie] whole 7ol M= AAYI glow, 45 2t
Z1geld ¥ mF 9ol 7P FEetA o fojA= ZHLHE FUb
Al

< Mrjoj Hio|2 2of ngel Ha >

Life sciences employment composition
,/ B Pharma & medicine MFG

|
lab | s

non !“b M Electromedical instrument
using |
1
\ i~ . i
\ M Medical equipment & supp
\".
fe' esting laboratories

lab
using |
\

Life sciences
employment
66,781

Research & development

MFG

lies MFG

\ M Medical & diagnostic laboratories

< Mclof 1 Hiol2 Fof A

2
ot

Life sciences establishment composition

B Pharma & medicine MFG

Life sciences
establishments
1,503

Testing laboratories

lopment

Research & dev

B Medical equipment & supp

M Electromedical instrument MFG

lies MFG

W Medical & diagnostic laboratories

X : JLL, US Life Science Outlook 2019
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1980 ) o w)= AR R ggn Zureal 7HEo g
A2l 742 AAZA oS FESt= AGolA CONNECT 2 w38}
HEU4Y 5& T3, UCSD & AY tish, 23ygx AFa(the
Scripps Research Institute) & 71%& AF7]1#9] 7]&wold % s
FA3E Este] ZHEA Hlo|o = AAAS A A Az =
d7stat

Ao e A7 A4 Hlole FAr|gEe] S A
A= HolM e F8 whole —:LEVEM A S 7Y AF7h
A A AT AHE H]l diREe AYeaie Hiole i
HELS T2 A 99 whole H XM@A}#OH AEAY T EAGE
AMdE YoM g2 wele7ldo]l A Slee TR 9
o, &9 f7lde] obd thref F&7IY FAHOE Hio]R Akgiol
A= Ade 5HES HAth 20059FE 2018E7A A ol Lo A
FeE 28tEY2 ¢F 5000700l 23t}

< 2005~2018 2t MrCjolm AELES e 8g >
; aon
| .
:

Diego County
[
8

of New
1]
8

8

477
462
427
405
365

£
o

2005 2006 2007 2008 200 014 2015 2016 2m7 20318

Z X : Connect, 2018 San Dlego Innovaﬂon Report

\

20184 ATl A AZES 0], vlole Bop T A Y&
S w§P sHEY WA} BAHRD oz A9 16w ARE
AApelk WA A ZEEY F ool e Boks 16%8 A
6070 % Lhebsieh.

of
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AtAH S o o H: =] =
< 20184 =t st MrC|ofn AEIEY Al 72M HE >
Environmental Delense &
Technology _ Transportation
Recreational Goods 10 Startups 7 Startups
Manufacturing A% o 2%
17 Startups
5%
Computers &
Elechonics
18 Startups
5%
Communications _
20-Startups
5%
Software
_ 233 Startups

B49%
Pharmaceuticals,
Biotechnology, and
Medical Devices
B0 Startups
16%

ZX : Connect, 2018 San Diego Innovation Report

B2H9| nlo] 24k
HAE 7|vto 2 s}
i AES oln] B

< McClox Hjo|2 FHAH >

BIOTECI—IEACI—I

~ SORRENTO

VAL i‘;  E

o -
Yyesented by <) BroSpace’
Championing the Life Sciences since 1985

=X : https://biospace.com
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Melel e who] 2.4tel SelxEHE AEAL Akudel glgle
g olUzh MAMEA glol= FHA B4 L AFSATE

o E# Avelas 19808 E FA B BREAGOR, ¢ B
AARA ZRolA 2w, vFelA s GES A spgrks

Aol He Frze Adolth BE AxY 2 FE BoblAE ol
7]

g U 23R 94 B
Acjel el wrolo FexEE SEUBAY FUAGe] oA A

Wiy FHAHE WYAYT, 9F5H0E 4FT & dEAS B

e 2L Adeln

4. 84 34

A=} ?ﬂéﬂi, LAT%LO] ]/]'7]'7‘ H’E}%%Ql LAz THASHA HHA,
AH) TR A &9 EH A
VJ FEAZA L5 Ay
%Oﬂ el AY Fa 4t

A2z AARA] WG F
AXA A}, 1984\ ol = A4
5 FYagel Fa 1A

= AT

Ao e s x e BEAHe] &
E(GRP)Y] 20%7} =wu|ojA HEH=
U QA3 el Aoz Aefn)zlst

=

D thst 5 7| 2Hsd A {74

20471 = A-oaA 5 stA gl 2 Zokla Jolla)ol] == H 2
3] ¥ - A(Scripps Institution of Oceanography)7} AR %3, A X
Holtrdths BE] 23y 2 figdTae 8 3 Al I
g FHsATh A2A AAUH] B F4E YA FART

12) ool viol 4k 2B A4l (2011)
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Bol F43 448 AGPAE Aatel 0%7HA oA A A
£ 2 ojeee A Ao

TALEA] 716k A A oA Blojya 25 4 sS4 S
g AE37] 95, AARE 1959 3 AFAIAE Az
(General Dynamics)2 X3t7] &l 2 ZoF o] A
FAo 2 AFsdnt =3, AgEYolFHU sty AH A {3
450 olol=o] EXE FHU gl 7|F3te] 19593 Ay EYo}
stw o] Mool AH2(UCSD)7E e zokdl AHEA = Ao

UCSDE 71% #8r 9 oJef EopoA Fo3k HsrsS A= A&
st7] A Zstdar, UCSD7E AHE = A7l &R AY BHdodd
2382~ WHA(Scripps Metabolic Clinic)e] 2] H(pathology) 34 <€
= A&stAA 19619 FE 24420 AFE FHsHA HAT Lofnt
H] @Al 7 Ekzle]l Jonas Salks= Al A REIF A 23 2 Tof XYe] 26 9
132 EAo] £33 AF4AGak Institute)E ARH3HA ®h 1976130+
o] Sanford-Burnham Institute for Medical Research A Al1¢l W3 A
T47F AR 80d, 90 d o UCSD FW & Tof A Yo &R
Hlol o #H AFALEC] 25 A HIUTH

O

< Mcjo2 NIH H= $£0o{7|2(2018H) >
M EALH: $8.179 (9¢)
ﬁ'mde.Ewrm i)

Precys Institute
53"

v

E£x : mEZ 0|2 vlo|2 WA AlY S8 U RS M 2019

A AMfolies v PR 7ALWNational Institutes of Heath:

Liniv of California
San Diego
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NHCe 255 8179 22(2018d)e] nlo] ook Fof R&D TGS
st Qo FQ FI A= UCSD, 2392~ AF4(Scripps Institute)
s dF7IHEolth

2) FeEATAT A A

AT ool EXo]&A Y2 vlo] 7|HFH 72Hs dAF7|HEY
AR AU ks vFT. BExYol Fyusto] AR
UCSD FHe EXo]&AY Y& 8734 ARFEE 2dxegsa
o] #YA)x I=(Stanford Research Park)E mdl & Alo} UCSD FH¥H «
E vlole #AE AF 7Y FAE AT AGATFE AAFsIE WS
A

195930 +=HHE 13 EX|o]&AF <ol A AR T A A o
gho] M-S AR L, 1983l ol=8 A2 Adqgro] niH
Ae=d, EXo&AE S 53t UCSD B& Ao AdRE 38t 7]+
(Scientific & Research Zone)& A A 3}A] =t}

r

<2} Sof X9 F 7|ZAHAF 7|2 >

La Jollains . For Allergy
& Immunology

Scrlpps Institution of
Oceanography

EX - Mrojo 2 Hio|MH SE{AES dF HE, S&T|HH, 2011

HFATAT Wol e A%, §5, 23 52

Azt FdsA 719 &

AsA Awstel o)

A
™
detal, A5 7hed 71E 7l

J?‘J
oﬁ
filo
EN
o
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ge vlolo Bd ATFA Pz ARG

goae] nlole W o57]7] Ax7|H-2 oF 1,50070 thF
TA Tl R = ok UCSD, =3 g2~ ¢

S ZEHEE HEo] 7hed Al A st e
AtFO 2 53 ool LA E  d= A AT

A AT
gel AHstm F2H B9 3 A¥s 2o B3 AT 9
7] %ol t}

Aol vhol 24k AL 19786 o] M| H& MY wlol
9719 stolmEe] Wz 3 7]&elAe %sE CONNECT
mzaw dPow 1980 FHHEE BAROR o RojxA] B}

1980d ) SH7kA] Aol AR A ddAES 7, =%
A B At FA Fol AAdEE A HA i

S 3
of B4 1w e BF oo HAFHT ALT

kA RE, 1980 = ti7]d 2 di R AFAE /A ol A& 42
HetA =HA AYelis A= Al
HAT AY AA B w5 A

A AAAYA A A A
71?;9« HAANIE Aoz HAAFOZH
g =l 719 = dF= A Eh
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oo whg}, HlolQ T2 AY HEMY EokE FALSE FAU|Y
A A EA4E FHZ87] f18l UCSDe Aslalsd A4St

CONNECT 2¥< X3t #th.

CONNECTY] =t A3z} olE<L&(William Otterson)e] &3, UCSD
ZA9¢1 olEzI&(Richard Atkinson)e] A=Al YL =
ZYoloA 7 &AW AMYoas AlA Hi 5 vl 4
A FAAR TEFdte AVIE vHESA H AT

2%7] CONNECTE tidts} 2197t 7km 982 %3] UCSD 33
o /WERL 71z olH FY AHIE

s thshd Azt wH, oAaE BASe FYHoE w
wo JCSD y,]_ﬁLx]_Eo] ]%o];ﬂ =] %Lot—ll% /\];5}3}9;\_]—,_ 7]% )E)]_%]ﬂ_

AR AT} e A2keg

illd

CONNECT7} 71& dYsts 3357 9% =45t A3
AEZ= 22X B =(Springboard), A7+ Ex3], B 93], Y E

A7, A& 74 50 dEF ot

A Ty olFHhetnl A|2Hle] A&E UCSDe 1980t ZR¥H7A|
Z1goldell s o Alfs T 9}211, B A&Hom FUF T

Ay A

2 s UCSD #HeiAats diss A ai

19804t ZH7hA) UCSDs} A9} 4kql 2k wFE Aol gigich 1985
d CONNECT Zzadlo] A%HuA tfet A7 - g7} - B4
B AEEE D o aEel A BAAL, oo wel we kA
Sol 71& Fshol sl B HolA HAh

29 7oA tEte] QF3tE 7)ol Z71skAl =& UCSD A w
S (Extension) e 719 LA o] EEElE mezzaw HAL A



25k o olo] welt UCSD= 719 8 =2 13(Corporate Affiliates
Program)< &gt stol] A3t

19990 = e FAYLE AR 7Eold 2 A3t g%
APtz w58ty el Nd =9 AE (proof-of -concept center)$l
2]¥] Z1(von Liebig Centen)E A H3tA =t}

fe o

%A A3 E CONNECTS thefdt Zzasis} 4tshge Fe Ao
& AGAse] g W52 UCSD7E wl= WjollA AFed o] 7

gt g3t Fo FUE wrEg o, MY nlol o F AE7L A
T = ZAEo]l HA st CBRE A RAA=
%o] UCSDe& Altola ulol e F# 2o ¢33 Hloje A

& 5 9l
BAYe FFSE Ay RO Aejusta ok

< MClod =2 ofstel HIO|2 ZoF EYA & &(20174d >

St HiALSE| A} A EHY
University of California San Diego 105 1,870
San Diego State University 9 334
0
0

Callifornia State University San Marcos 283
University of San Diego 177

X : CBRE, 2019 US Life Science Clusters

H¥E sto]l B2 (Hybritech)
< A Edg 2R WA
524 A= %7'48}95131, GFEIA Ve 7|HNte R St EA ¢

Are AsA Bk

&to] Bg g (Hybritech) A th=2 Afridoz A3 Aoy

2 (Ell Lillyol 19863 <1< - =AW, A - F ol F 7]E &}o]
BEg e AdAES wide S 2 Fe 7|NteE AELR HEo
L 719e AL AY MYl A W & FL7I9Y AR &
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o W) vel 2ol WeA 3R
o Fel HolE o, A el npole B
97 gredtt AR AY AFo] RF /g
Itk wholos1giel AY @ w7t wahy

AAAZe] oldF AY v 2/ AEA

Ao o Fo A YA o FA

AEIE FY3AA AT o
E S|4t vl 7Y ¥l asgt A A& =3
(o3

stolnele] w7} ol iR AYNEL HAE WU 2 A=
2 wlole /19 FPSAY A FARE BESA Hom, ol
| A %

A e A A4 wakso ATAL 2 AES FAolA
T WENDE Boale] AT Hlole ge HRAIEY o
A7 e aA A

Top Fnsmqimns for NIH Funding

.‘—"

UC San Diego Seripps Research  Ssnfurd Bumbem Prebys Salk nstitute for La Jolla Instiute for
$437,573.780 $100,070,339  Medical Discovery Institute Biokogical Stuilies Allergy znd Immunalogy
$51,232.013 $47.932.2111 $32.296.177

£ X : CLSA, 2019 California Life Science Industry Report
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< MCclof 1 &A™ VC FAF & &(20184) >

—

Aerospace & Defense

_— <1%

Cleantech & Energy
<1%

IT Services
Semiconductors <1% \

1%

Computers & Electronics ——

3% o

Other Sectors_— y

4% /

Biomedical Products/Services _:/
8%

Biotechnology &
¥ Pharmaceuticals
67%

£ X : Connect, 2018 San Diego Innovation Report
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(4 AT EY o} Hiole 4t 5

AU ol MZTA AT o] XY, AL uE H|2dte] =~
AAH 2, Orange County & TF59 Hiole ZF#2EHE 7Hx1 Y&
Foltt. wetA, Hio]Q Akjo] A E Yol AA mA= FFES =T

Zo] AMRE A= o] Ye Aol

CLSAe] w=m, 2018 Aglxyo} Fo|l= HA@ERT 1697] Eojdt
Hlol @ SlAb= 34,1871 7F E&stal T EopdEE = vloloH 9 Aok
S|AL7E 1,57070, o5 AR 7] Az 2 AulA JA|7E 1,848 =
ZALE AT

2017'd 7= APEYote nHiole 4hgfe 2016 KT} 879 2 =
ot F 17779 289 so& FEdA, NHEREH T2 d775
F 399 23 2.

rlo

< #ga2[zdo} vlo]2 & JHE(2017H FHXA) >

T ZH(109 EHH)
% $<(Total Revenue) 177.7
Z 2 F(Total Wages) 37.1
Z NIH 477 =(Total NIH Grants Awarded, FY2018) 3.9
& Hfo|22e| 2k 4=Z(Total Biomedical Exports) 25.2
o1t M= (Direct Federal Taxes) 125
X| 2+ M= (Direct State and Local Taxes) 6.3

ZX : CLSA, 2019 California Life Science Industry Report

2017d A zxyYo} uiole A2 31vF 1,226% <= AF &5t
ow, A n&7HA EHeAE F 954 8,00071 9 LAY E
AT,



<02 74 Hlo|ee ¥ EFu 18

119,827
133,205

2
ot
\"

California

38.885

[ndee W
: 37 Medical Devices,

Instruments &

41,083 " 5
Diagnostics

670
35.967

New Jersey 3

| Ponsyivnia gy 311,226 42,725
[wmes M Total Lif Reeath
Linois._ BN Sciences
Massachusetts 313';}%3 E“gg !E}!n?f - 78, 458

30,915 2017 Research &

North Carolina 30.327 Development

& Testing
Laboratories

4.182/.

1 Sources: Bureau of Labor Statistics Biorenewables
Quarterly Census of Employment and Wages;

£ 5,942 2012 Economic Census. National Institutes of Health,
Wiscansin Frgi] 24, 2018. Data excluded R&D - —

r~
—
—
=
=

30.289

25,702
28.163

52,116

Biopharmaceuticals

&
-

21.480
16.605
20,109

17,240
6.419

) =
£ |6
L
“ 1w
L d
=

52,657

Wholesale
Trade

Pﬁbbbbdibbbdbdb

 Wiscorsin §

ZX] : CLSA, 2019 California Life Science Industry Report

20189 9€ 7|+ e EYo} nHlol A of2 F 13327 & ofF T}o
ZHAS H{5e dom olF 4337 o AEA, 1230 AEH
) zAolth 2017d 3 2018 @ A EYo} ulo] AeF I|AL= 287] 9
k& tidl FDA &< wgkoemw, 20173 FDAZRREH SARS °
T A= 454709 23}

< FDA ¢l &g >

Expedited Drug Approvals from California Companies Medical Devices Approved

By companies headguartered in California By companies headguartered in California, 2017

510(k}
Clearance

19 23
— “E— — —
2014 2015 2016 2017

ZX] : CLSA, 2019 California Life Science Industry Report
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< Zgjxzdol MEH 1 HE(20174H) >

Internet, —
Telecommunications
& Data Processing

Other Electronic
Equipment Mfg

Life Sciences

Industry 4 142,406 Motion
311,226 Pictures
_ 4,‘531-— Aerospace

Computer &
Peripheral
Equipment Mfg

=X : CLSA, 2019 California Life Science Industry Report

o

Agxyol = W 282 E 18 <= AuHEw Hjo] XHo] 8

Ul 2568 o2 JA wom 1 HE
7,117,

SA:MA FEET} 49 49675 02 JEFGTH

< Zdzlxzuo} EB|AEHYE 1 FE(20174) >

Bay Area* EvAT
Los Angeles County ByBRE
San Diego County

Orange County

Ventura Counties San Mateo, Santa Clars and Sonoma Counties.

**Includes Monterey, Kings, Tulare, Inyo,

San Bernardino & - Mone, Santa Cruz, Merced, Madera, §
Riverside Counties Tuolumne, San Joaguin, Calgveras, Alp

Maorte, Siskiyou end Modoc Ci

Sacramento Lassen, Shasta
Area*™* o )

Other Northern - Solano, Sutter, Yolo and Yuba Counties.
California** 4

uéhaﬁgfr%grégm IBU'-’ county level.

'I'ntal 31 1 226 and Wages; 2012 Economic Census.
r

: CLSA, 2019 California Life Science Industry Report
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Lake, Colusa, Sierra, Glenn, Plumas, Humbaoldt, Trinity,

##*%Includes Imperial, Kemn and San Luis Obispo Count

n Benito, Fresno,
| Aaniposa

T, M

***Includes Sacramento, Buite, El Dorado, Nevada, Placer,

88

Santa Barbara & 12.014 *Includes Alameds, Contra Costa, Marm, Napa, San Francisca,

Mote: Clusters do not sum to total due to data suppression atthe

ojo] EMAY 2 7H¥ S7F
Ao 7FLEl 4% 8430W Iy HZT FAZIL AE

Source: Bureau of Labor Statistics Quarterly Census of Employment



0179 7% ALYl ol Bof FAAL] WFE AR 11
0,070 olr] Wlo] Ao TR ABol 169 41232H 2 713 ¥
o} BEopdZ = R&D FARAZ) 14%F 8329982 71 =& dBS w
ki 910111 O T o HpolQofoF Bop FAA} ¥ ARS
e Ao v,

< Hlo|2 FHof¥ HzZF HS(2017d) >

Research & Development and Testing Laboratories

:; Biopharmaceuticals

Whulesale Trade

Medical Devices, Instruments and Diagnostics
Eiurenewahles

ﬁ{:ademic Research

=X : CLSA, 2019 California Life Science Industry Report

20184 AelEUol vpoloel @ o Fu] YT Ade] Hsf 15
o 2¥ Z/kG F 769 Fejo WAANY FAE Qo] Wrh o=
M= AR VC B4 547%F AA s WF F F M ge FAE

FHE Aolw 1 theoR Be FAE FXF T uAFAZAT:

< VC FA &9l 574 =

California
$4.3B
$6.1B
$7.6B
Massachusetis

$3.4B
$3.6B

MNorth Carolina

$313M
3$91M
$B61M

Maryland
S117M
S513M
$821M

New York

$237TM
$269M
$812M 2016 WE2017 I 2018*%

ZX : CLSA, 2019 California Life Science Industry Report
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A LYol HlolQ 4bo] A &Ho g2 A3}y A =
=3 AAE FAstE digE ®ol BResta ok A EYo}
20183 AIA ¥ 1007) whist F W= sbE ge 107) HEge B
3ka ik

<02 =g MA Top 100 2t 27 e >

4 4
- =
4 ﬂf 3
3 \v‘\ 1
2 2
4
¢
.*r"'
4 - '
4l ,.f'f_
California 10*
New York 4 lllinois 3 Minnesota 2
Pennsylvania 4 Massachusetts 3 North Carolina 2
Texas 4 Maryland 2 New Jersey 1

*Stanford University, UC Berkeley, California Institute of Technology, UCLA, UC San Diego,
UC San Francisco, UC Santa Barbara, USC, UC Irvine and UC Davis.

£ X : Shanghai Ranking Consultancy, Academic Ranking of World Universities 2018

M} 5he] HlEEO S AP Eyoks 20169 38t @ B3 Eofol
A oulE gelA s B % 49549 wEson], 20189 NH
nhol o Rok ATA AT 15.1%21 399 2 S5k

< NIH HIO|2 AF X5 0] &2 574 F >

California Awards
$3.85B I 7.s54
$3.90B 7,922
Massachusetts
I 5.154
5,143
. 5,009
5229
3,553
3,594
MNorth Carolina
FITEAN $1.16B W 2,258
$1.26B 2,294

EX : CLSA, 2019 California Life Science Industry Report
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< Hlol2 AA HAMEE 2025 H|H U 2E >

Korea Bio-Economy Initiative
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T A FHUEY 2 vole A FAiEs 2015E VE
L7%(A4F 7152 2720 A 202543 5% AF 715 152x% ) 71K
A= AL HE B2uz AAsty, O Z2H A ZREFH AT
10071(A 8570), 1= 9 W& =4k ESW2E Ao 57 F=, @ o]
L Zle7|dk Agt dAkg] 129 ¥ A=(201549 2% 6,000 — 202514
145 5,000%), @ =24 Zl€F=E=9d 500% S7H2015d 522M$ —
20251 2,732M$), @ AR EA A r]odstE Hiel2 R&D 1% A
(2015 7,000 — 202549 1%+ 1) & RIS AdE = 40 AMF
2xE AA AT

<2098 MU SStEoF FAHE FXIA = (e - wigral, %) >

= AL olmp  Qlfoky Al HIZ(%) 189 MY BI7HE(%)
B SHEENR ] 1113424 44110 0 1,157,534 37.75 1,075,354 7.64
uge 266,836 0 272710 539,546 17.76 505,694 6.69
SUZMAEY 305,634 0 0 305634 1145 326,184 A46.30
AAEAT IS 180,549 71,633 1637 253,819 043 26859  A550
BHEX|E 410,824 39,176 7192 457,192 1570 447,195 2.24
g 67.326 1,200 0 68526 192 54,798 25.05
S 88,395 23,456 0 111,851 467 133,004 41590
AIZO|OFEO LR 7 36,280 546 265 37,091 132 37,543 41.20
& A 2,460,268 180,121 275,653 2,931,193 100 2,848368  2.91%

20199 A FeEol AF FEAAYLS F oF 2
W B2z 848399) tiHl 2.91% =7tstdth dalA el Aok wrE
Ao, FEF o877 T AVlE MEs A ds) 7]

ok [‘?.i
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Research To People

H| & _
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