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!2: Discovery Medicine�5�Modalis Tx73
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!2: The Journal of Gene Medicine (2019)�5�Modalis Tx73
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452 6L 545.6 Billion$
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GC(7E�Gene Therapy�452 0"6L

DN@F(DNA&RNA therapeutics) K+@F(Monoclonal antibody) =%(@F(Small molecule chemistry)
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S4Q �0��9C i^N/K> i^/K>O[ dX�rm:Po��	�DE=8]�

2019/12 	3.0 billion$
AT132:NgGX@�yh,�("�(XLMTM)
AT845:*1�j
AT702, AT751, AT753: $-��1'ly��%0)��(DMD)

2019/10 	3.0 billion$
(
�)

SPIRO-2101: ��Gfv{
SPIRO-2102: ��Gfv{

2019/6 	1.0 billion$ $-��1'ly��%0)��(DMD)
yFYG��%0)��1l(DM1)

2019/3 	165 million$ MYO-101: �qly��%0)��2E l(LGMD 2E)
MYO-102:�qly��%0)��2D l(LGMD 2D)

2019/3 	800 million$
NSR-REP1: A�z��w{��0�$/,��
NSR-RPGR: X@�G~�tuaG{(XLRP)
NSR-ABCA4: �!#��&j

2019/2 	4.3 billion$
SPK-9001: xpjB
SPK-8011, SPK-8016:xpjA 
SPK-7001: A�z��w{(�0�$/,�)

2018/5 	8.7 billion$
 .�1�+
AVXS-101�IT�: ��Gy�w{�l�SMA Type 2�
AVXS-201: /#%{s|�RTT�
AVXS-301: yUwGZ��?{�ALS�

3H: b7=WTL�R�ModalisTx�
VI

�c}>\ B7
F��`5�GTxS4
M&A6k

�������

����
��

VERTEX

SAREPTA Tx

Biogen

Roche

NOVARTIS

AUDENTES Tx

ROIVANT

Exonics Tx 

Myonexus Tx 

Nightstar Tx 

Spark Tx 

AveXis
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dCas9 �������
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RNAi

iPS

CRISPR

67%

23%

10%

86%

7%
7% JPNUS

RNAi ����I
4I Oct 2006

iPS ����I
4I Oct 2012s

Google����9M������
(HJ)GD(-78) ����3BE
9MO1
&F=%K(2005-2015)

�@L,< /#
0��>"�-78
C+�?��CRISPR

!1: Google Trends�:�ModalisTx�	;2
C: iPS
9M������52012�10$(3�100���(
.'AN

iPS CRISPR RNAi
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Allergan
abbvie

JUNO Tx
Bristol-Myers Squibb

Beam Tx
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������$1,484M
�������EDIT-US�

CART���3
����
�4@{v�n
�

qF6$25M
+ hj`$22M + *�/!&�1$700M

'(#
LCA10
 	

5��
����
qF6$90M + MS�0�,.$�

������$1,099M
�������NTLA-US�

CART!�$%�"&

$10M�qF6� + $20M�eg&-1!)���
+ $20M�hj`�
+ $230.3M�*�/!&�1 / 1 product�
+ 15%=<�0�,.$��
$13M]aw:

& Novartis��DDS�A��14bs�-�#1!

Option for
10(#
����

& Except some

$75M�qF6�
+ $135M�*�/!&�1 / 1 product�
+ 10%=<�0�,.$��
$50M]aw:@ IPO

������$3,654M
�������CRSP-US�

Option to 6 targets
$75M�qF6�
+ $30M�bsIMUf�
+ $420M�MS / 1 target�+ 0�,.$�

JV�� 50:50 & $70M]aw:

$%(#
��
�(#

BAYER	�CASEBIA�
$45M�qF6� + $255M�hj`�

CASEBIA	�CRISPR�
$15M�qF6��$20M�when get IP�

r87i
CRISPReg�O�29T538�uy:�=�
���CW�%��/�KB
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$747M

$293.3M

$260M

$525M

$405M

3J�c8D[VN�S�Modalis TxYK�;XQ^�6/12;L *%��/��"�HG�����*�/!&�1tqF6^p�]aw:�Q^

ZlP Zl>\ %��/>z %��/��"

�dxE_ ( '!+%/�ok?Rm�-�#1!7i

Editas Medicine

Intellia Tx

CRISPR Tx

JUNO Tx
Bristol-Myers Squibb

Allergan
abbvie

NOVARTIS

REGENERON

VERTEX

BAYER

CASEBIA
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J�O�NGV�85<0
��6/3393=:@�9GV�IKB<0
��KB=>�B=Billion

Canonical
(7Z4=TC)

Non-canonical
(���)

$3.9B

$1.5B

$1.4B

$1.1B
~$1B

~$1B

?

Dx
�XEQ� Platformer Tx

�;PQ�

�DY6A #�!�'�-�CRISPR�&�(�$.�)�

Intellia TX

CRISPR Tx

Editas

Beam Tx

KSQ

Exonics
Tx

CASEBIA TX

BlueRock
Tx

VERTEX

BAYER

SHERLOCK 
BIOSCIENCES

Mammoth 
Biosciences
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)<�Evaluate Ltd�B�Modalis TxD=�2019(8,2>���	 *: Orphanet��
I�2019�2024(8�@WM�DMD�MDC1A�1
�X���&"���*P�MDC1A�/Y\8�DMD�1/3~1/10N8�S3

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

2018 2019 2020 2021 2022 2023 2024
SRP-9001 (AVII) Raxone (SANTH) Exondys 51 (AVII)
Golodirsen (AVII) Vamorolone (SANTH) Casimersen (AVII)
Translarna (PTC Therapeutics) Suvodirsen (WAVE Life Sciences) Edasalonexent (Catabasis Pharmaceuticals)
NS-065 (NIPSH)  Other

US $ (mln)

V
O
4
A
T
U

Q
[
K
U

�3,000��

�GZ9F !� �#�%��$��'�LX���&"���DMD	�5-@W

/Y\8:C;)0� 1/3,500-1/9,300 *
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)A'��
EA2=/
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D@���dN
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2 strategies for gene therapy
1. Ex vivo 2. In vivo
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8��%�(�DNA�J��
�)A'�
�9>

8?�EA2

	<i5; ��������
EA2:BC����:B3
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^Y`W - ZFN TALEN CRISPR CRISPR CRISPR

`W14 - _X���i
 _X���i
 @'.�#� @'.�#� @'.�#�

<.��� 2KpP&�
IA

���UA
CO-V ���UA ���UA 1Z6?R CO-V

���� AAV/LNP AAV AAV AAV/LNP AAV/LNP AAV

;F�=E = = = = E
(1Z6?R) E
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�/ : ,)93�7�ModalisTx��:0

	Bx*> ��������
eMd\

AUDENTES Tx
Spark Tx

AveXis
SAREPTA Tx

REGENXBIO

Sangamo Tx
Editas Medicine 

Intellia Tx 

CRISPR Tx 

Beam Tx 
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Page Word Explanation

P9 MDC1A
`x\�67=E@.
1A~
CA?Fα2,3
>�)��nLama2"p�!'��^�u
��*)

P15 gRNA�1/>RNA� CRISPR-Cas57<B���ny�n�\,v�)�%!iV�*)_m�c"RNA

P15 dCas9
Rw#DNAhrj\,k�)Cas9,��j\,{+�)p�,sM�	h* �Cas9!��
&"

P21 CNS Central nervous system
e�fX
��Yb�#������x�)

P33 GTx Gene Therapy���na��

P33 Gain of Malfunction �wZg�dp�

P33 Loss of function Zg�{~p�

P33 siRNA
21-23�cN�(])zJned�RNA!'��RNA��,K����9
2;=��n
(mRNA),}��	TP��n"Zg,{+�)Op

P33 ASO
Antisense oligo(-F:8F70D4)
�Py�!WtP 	Id�"DNAA�#RNA

siRNAi�!TP��n"Zg,{+�)Op

�q�Ul ���������V|o
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Page Word Explanation

P38 ZFN�;R8I2R7�D8P1�=� 9Ei¦�%tUvh�9Ei¦�0�.�)AT}^Aqx�/�
d^%DNA�p·0�
��.T}m�À«�?Rd8��

P39 TALEN�?PR� 9Ei¦�%t~vh�ZFN%z��!#.��§`TAL effector�TALE�0w�T}m�À«
�?Rd8���¡^!���#�DNA�°0¶�������(��!��#�

P40 AAVJ8?�
T*½V¢A�¯�.1BE¼³43O<0f��£�`�Z\b�s]Af�,/���1
BE43O<J8?�*PCn43O<J8?�!�¸��
´¿jo���
lgo�Y�
!�/��-
r�k�%£�`�Z\b

P48 Duchenne muscular dystrophy
BM:5RD�²;<CnI2��;<CnI2R£�`%©�A+��X�.²;<Cn
I2�%U�

P51 e<CRD8P6>�i �'�%� X{A�a�.8nK@R%|p^�p¥y�£�`��·�#j X{(F8A
N1)Ax��
� X{ &DNA�Á,/���0!���.

P51 8nK@R»­ e<CR&�,A±-��(/�8nK@R��0¤-
¹�%��cA#��¯¨c0�p
�.

P52 Ex vivo / In vivo
Ex vivo&cn £�`#"0ªºA�Z�
�Z�/�ªº0c_Au��.\b
In vivo&¬¾�®#"0i�x�W`0ªº_A�Z�.\b
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