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Macroeconomic Overview

MARKET COMMENTARY PERFORMANCE SUMMARY MARKET VOLATILITY
* Broader market indices faced challenges in recent weeks, as both
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* New issuance has dramatically slowed in recent weeks as the VIX
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Biotech Markets Experienced Recent Headwinds

MARKET COMMENTARY

XBI MONTHLY RETURNS SINCE 2015

* October was the worst performing month for the XBI (-17%) since Jan. 2016:

October 24 marked the index’s worst session since 2011 and its third worst day since inception
in 2006

Over $1 billion of value in the XBI has been lost since September, equating to ~21% of the total
market value of the XBI’s constituents

The index has finished down 25 of the 36 trading sessions thus far in Q4

November performance has been relatively flat as the XBI is up ~1% month-to-date and looks

to snap a 2-month losing streak
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Biotech Market Indices Price Performance % Price Performance %
NBI 145% (14.0%)
XBI 18.0 (20.6)
Mean 16.2% (17.3%)
Median 16.2 (17.3)

Select Biotechs A%MktCap A $MktCap A %MktCap A $ Mkt Cap
Celgene Corporation (19.1%) ($15,731.8) (26.7%) ($17,729.7)
Allergan plc 19.6 10,670.9 (17.9) (11,649.7)
Gilead Sciences, Inc. 49 4,590.8 (8.8) (8,653.4)
Biogen Inc. 57 38378 (83) (5917.6)
Alnylam Pharmaceuticals, Inc. (2.0) (250.9) (40.1) (4,957.3)
Nektar Therapeutics 219 2,063.5 42.3) (4,850.4)
BeiGene, Ltd. 1535 6,345.8 (28.1) (2,943.4)
Incyte Corporation (21.4) (4,275.7) 9.9) (1,557.7)
Immunomedics, Inc. 926 2,403.1 (26.2) (1,307.5)
Agios Pharmaceuticals, Inc. 67.9 1,893.9 (13.4) (629.6)
ImmunoGen, Inc. 78.9 668.4 41.2) (624.6)
lovance Biotherapeutics, Inc. 191.2 1,110.9 (30.3) (512.0)
Gl Therapeutics, Inc. 260.4 1,464.6 (24.1) (489.4)
Audentes Therapeutics, Inc. 45.6 4258 (26.1) (354.3)
Mean 64.3% $1,086.9 (24.5%) ($4,441.2)
Median 3338 1,679.2 (26.1) (2,250.6)

Source: Bloomberg and Capital IQ as of November 16, 2018.
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Life Sciences New Issue Market

NEW ISSUANCE THEMES

PROCEEDS RAISED IN 2018 YTD HAVE ECLIPSED THOSE OF 2017 YTD

* Despite intermittent market volatility, new issuance in

2017 YTD 2018 YTD YoY (%)

#  Proceeds #

Proceeds

#

Proceeds

2018 has been robust with over $26bn raised YTD, (# of Deals) POs 28 $3800 g &2 & 6B (Proceedsin $M)
FOs 116 $14,947 146 $20,437 26% 37%
outpacing 2017 YTD by ~1.4x 210 A Total 144  S18748 200  $26668  39%  42% 200  $30,000
— IPO issuance has surpassed that of 2015 with
180 1 164
secondary issuance near 2015’s record high
. 150 A
* In recent weeks however, broader sentiment has + 20,000
shifted as pricing and aftermarket dynamics have 120 A | 170
faced challenges 90 A w\\ . > 126
— While only 2 IPOs priced below the range through 60 W‘M H\M i 10,000
. 1 49
Q3 18, so far Q4’18 has seen 5 of 8 price well W W\‘%M“ M [
4 6 "
below the range 30 E 4 bl
. 24 38
— Follow-ons since Labor Day have seen steeper 0 £ . = = = = 0
discounts and weaker aftermarket performance 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018YTD
# of IPOs Priced m# of FOs Priced W Total Proceeds —vix®
HISTORICAL OVERVIEW IPO PERFORMANCE OVERVIEW
2018
2016 2017 YTD
IPOs
+ Doals ” = ” Above min Rirge Below m Offer/ 1-Day Offer/ 1-W eek Offer/ 1Month
Average Deals/ Wk 05 07 11 100% A 25.00 -
Total Proceeds ($mm) $1,940 $4,248 $6,231 8.0 16.7% 20% 22%
Median Proceeds $70 $100 $100 80% < Tao 2.0 A 18%
Median Market Value $189 $312 $324 15% o, 15%
%File / Offer (16.0%) (1.9%) (33%) 60% - 15.0 A 14%
0y
el 81.8% 66.7% 12%
# Deals 70 127 146 40% - 10.0
Average Deals/ Wk 13 24 31 %
Total Proceeds ($mm) $7,713 $17,065 $20,437 20% 50 5%
Median Proceeds $84 $87 $86
Median Market Value $436 $501 $583 0% . . 00 . . .
%File / Offer (12.9%) (10.4%) (8.5%) 2016 2017 2018 YTD 2016 2017 2018

Source: ECM Analytics as of November 16, 2018. Includes Follow-Ons > $20mm, IPOs > $30mm in proceeds.

(a): Indicates VIX performance from 2007 to 2018 YTD.
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Recent Life Science IPO Dynamics

. Fully Diluted Price Performance
—_— @
(Proceeds raised in M) M Priced IPOs 1POBacklog Proceeds Raised (# of Deals) pricing es nsder = Srer e
$7,045.8 I - X
$7000 70 Date Issuer Mkt Val Proceeds Part. Offer 1-Day 1-Mo Qurrent
10/30/ 18 Orchard Therapeutics $1,090 $225 0.0% (6.7)% 0.0% — 33.6%
6,000 60
10/26/18  Gamida Cell 160 53 600 @29) 55 - 248
5,000 50
10/18/18 LogicBio Therapeutics 168 81 400 (23.1) 150 — 416
4,000 40
10/17/18 (Osmotica Pharmaceuticals 300 54 0.0 (53.3) 164 — 76
3,000 30
10/17/18  PhaseBio Pharmaceuticals 7 46 385 (615) 00 - 37.0)
2,000 20
10/12/18 Equillium 182 72 0.0 ®.7) 00 17.9% 207
1,000 10 10/10/18  Allogene Therapeutics 1892 373 00 59 389 701 554
0 0 10/03/18 Kodiak Sciences 285 94 496 (286) 16 (2.1) (4.4)
2012 2013 2014 2015 2016 2017
09/27/18 Gritstone Oncology 359 103 412 71 (5.1) 122 53.3
2018 IPO PERFORMANCE HAS BEEN MIXED oor2e Arvias 2 wo w0 e 03 03z
09/26/18 Sutro Bioph: 299 85 40.0 0.0 13 (9.7 16.7,
(Offer/Current) . IO en 1)
Ed 09/26/18  Urovant Sciences 303 144 250 6.7) (16.8) (21.1) (46.6)
225.0% o
529%of the’54 1POsin H
2018 YiDare trating g 09/25/18  Entasis Therapeutics 132 75 667 18) (89) (575) (68.3)
below issue price
175.0% 09/20/18 'Y-mAbs Therapeutics 468 110 375 6.7 50.0 344 55.4
09/13/18 Principia Biopharma 310 122 347 63 921 476 495
125.0%
08/09/18  Vaccinex %8 40 667 a1 62) (89) @7.1)
07/25/18 Liquidia Technologies 125 53 40.0 0.0 09 525 1025
750%
07/24/18 Aquestive Therapeutics 305 74 333 00 70 49 124
07/19/18 Replimune 400 111 398 00 11 163 (6.3)
250%
07/18/18 Allakos 632 148 365 125 736 116.7 2277
@50% Last 20 IPOs
Mean $399 $109 345% (10.4)% 12.4% 17.6% 23.5%
Median 301 90 39.2 (3.3) 12 122 16.
75.0% Total 20
Proceeds 52185

Source: ECM Analytics as of November 16, 2018. Bold represents Cowen led offerings.
(a): Proceeds raised include expected proceeds from IPO backlog.
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Biotech IPOs Have Come Under Recent Pressure
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Historical IPO Valuation Trends

Preclinical

Preclinical Preclinical Preclinical
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Source: ECM Analytics as of November 16, 2018.

Note: Shaded bars represent the first and third quartile of each section.
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Recent IPO Step-Ups

LAST 20 LIFE SCIENCES IPOs WITH CROSSOVER ROUNDS

(& inmillions)
$1,900 Last 20 IPOs
2018 1POs
2017 1POs
Pa
= 2016 IPOs
$615.1
600
$492.7
400
200
0 —
i RICIDRA
1PO Date: 6/27/18 6/27/18
Days XO to 5 2
1PO: 3 3
8 1

1.3x Average $1,891.7
1.3x # XO Post- 1PO Pre- Step U
$1,7530 ost-5 re-$ eplp
Lax Up Rounds 17 $408.5 $583.0 1.5x
1.0x
Down Rounds 3 $176.4 $135.0 0.7x $1,0903
$632.0 Total 20 $373.7 $515.8 1.4x
$467.8
$400.0 $3923
$3483 $358.7
$319.4
$3095 $298.6
$284.6
-
$168.3 $159.7
—
$1250 $1321
$77.0
Caruna it v O pmes LICNGE o WA amvlins | BHATRD Tgraree | ook B Aloagie | PUASER, | Logickio el
7/17/18 7/18/1 7/18/18 7/18/1 7/19/1 7/25/18 9/13/18 9/20/18 9/25/18 9/26/18 9/26/18 9/27/18 10/3/18 10/10/18 10/17/18 10/18/18 10/26/18 10/30/18
2 821 1 Lt} 1 2 2 3 1 6 1 1 3 4 4 4 7
6 7 0 9 1 5 8 9 8 7 2 1 6 3 2 7 9 8
0 4 5 5 5 5 8 [ 6 3
mPre$ - XO Post-$ Valuation

Source: Capital IQ and ECM Analytics as of November 16, 2018.

(1): Includes average stats for the last 20 life sciences IPOs that completed a private financing with institutional investors.

COWEN

14



2018 YTD Life Sciences IPO Overview

Fully Diluted Fully Diluted Proceeds as a % cash stage of Existing % Change
Pre-5 Deal Post-§ of Post-$ FD on Hand Lead Indication Pricing offer/
tssuer Market Cap size Market Cap Market Cap ALIPO Asset On Cover Range current
10/30/18 Orchard Therapeutics $1,0003 $2255 $13157 17.1% $196.7 Pivotal Ongoing 0.0% Low End 33.6%
10/26/18 Gamida Cel 1597 532 2129 250 286 Phase lll Ongoing 600 248
10/18/18 LogicBio Therapeutics 168.3 805 2488 324 183 IND Enabling 400 416
10/17/18 Osmotica Pharmaceuticals 300.0 535 3535 151 284 Phase Il Ongoing 0.0 76
10/17/18 PhaseBio Pharmaceuticals 770 460 1230 374 765 Phase Il Ongoing 85 @7.0)
10/12/18 Equillium 1820 716 2536 282 765 Phase | Ready 0.0 Low End 207
10/10/18 Allogene Therapeutics 18917 3726 22643 165 4108 Phase | Ongoing 0.0 High End 554
10/03/18 Kodiak Sciences 2846 940 3786 248 176 Phase | Ready 496 @.4)
09/27/18 Gritstone Oncology 358.7 1028 4615 223 765 Phase | Ready 412 High End 533
09/26/18 Arvinas 3923 1232 5155 239 34 IND Enabling 400 High End 27
09/26/18 Sutro Biopharma 2086 850 3836 222 1374 Phase | Ongoing 400 Mid (167)
09/26/18 Urovant Sciences 302.8 1442 4470 323 72 Phase IIl Ongoing 250 Low End (46.6)
09/25/18 Entasis Therapeutics 1321 750 207.1 362 336 Phase Ill Ready 66.7 (58.3)
09/20/18 Y-mAbs Therapeutics 4678 1104 5782 191 702 Phase Il Ongoing 375 High End 554
09/13/18 Principia Biopharma 3095 1220 4315 283 183 Phase Il Ongoing 347 High End 495
08/09/18 Vaccinex 97.7 400 1377 290 29 Phase Il Ongoing 66.7 Low End (47.1)
07/25/18 Liquidia Technologies 1250 532 1782 299 176 Phase il Ongoing 400 Mid 1025
07/24/18 Aquestive Therapeutics 3054 739 3793 195 165 Awaiting PDUFA 333 Mid 124
07/19/18 Replimune 400.0 1111 5111 217 616 Phase | Ongoing 398 Mid (63)
07/18/18 Allakos 6320 147.7 7797 189 746 Phase Il Ongoing 365 Above 2277
07/18/18 onstellation Pharmaceuticals 3483 600 4083 147 715 Phase | Ongoing ars Mid ©18)
07/18/18 Rubius Therapeutics 17531 2773 2,0304 137 1926 Pre-Qlinical 0.0 Above (115)
07/17/18 Qrinetics Pharmaceuticals 3194 173 4367 269 737 Phase Il Ready 438 High End 509
06/27/18 Forty Seven 4003 1294 5297 244 784 Phase | Ongoing 500 High End (188)
06/27/18 Translate Bio 492.7 126.3 619.0 204 368 Phase | Ongoing 50.0 Mid @7.7)
06/27/18 Tricida 615.1 2556 870.7 294 752 Phase Ill Complete 257 Above 59.2
06/26/18 Neon Therapeutics 3736 1000 4736 211 621 Phase | Ongoing 500 Mid (56.6)
06/21/18 Autolus Therapeutics 526.6 1725 699.1 247 1207 Phase | Ongoing 480 High End 1058
06/20/18 Aptinyx 459.0 1178 576.8 204 824 Phase Il Ongoing 500 High End 46.2
06/20/18 AvroBio 3696 1147 4843 237 579 Phase Il Ongoing 500 Above 414
06/20/18 Kezar Life Sciences 2250 86.3 3113 277 471 Phase | Ongoing 429 Mid 727
06/20/18 Magenta Therapeutics 4295 1000 5295 189 415 Phase Il Ongoing 400 Mid (52.2)
06/20/18 Xeris Pharmaceuticals 2404 983 3388 290 581 Phase Il Complete 400 Mid 374
06/19/18 Eidos Therapeutics 5134 1222 635.6 192 253 Phase Il Ongoing 50.0 High End (16.9)
06/14/18 Verrica Pharmaceuticals 3100 86.3 396.3 218 275 Phase Il Ongoing 400 Mid ©.1)
06/07/18 MeiraGTx 3484 750 4234 177 324 Phase | Ongoing 533 Mid (145)
05/24/18 Iterum Therapeutics. 1039 826 1865 443 59.8 Phase IIl Ready 438 [ Bdw ] (553)
05/23/18 Kiniksa Pharmaceuticals 7785 1707 949.2 18.0 2211 Phase Il Ongoing 397 Mid 9)
05/23/18 Scholar Rock 2751 863 3614 239 580 Phase | Ongoing 00 Mid 433
05/08/18 Evelo Biosciences 477.7 850 562.7 151 1246 Phase | Ongoing 47.1 Mid (482)
05/04/18 Aslan Pharmaceuticals 183.0 422 2251 187 386 Phase Ill Ongoing 0.0 — (26.7)
05/02/18 Unity Biotechnology 7023 85.0 7873 108 672 Pre-Qlinical 0.0 Mid (27.8)
04/18/18 Morphosys 29148 2390 31538 76 921 Phase Il Ongoing 00 — 142
04/18/18 Surface Oncology 3344 1080 4424 244 633 Phase | Ongoing 208 High End 45.8)
03/28/18 Unum Therapeutics 306.4 718 3782 19.0 410 Phase | Ongoing 500 Low End (328)
03/27/18 Homology Medicines 4576 1656 6232 266 1297 Pre-Glinical 500 High End 281
03/14/18 Arcus Biosciences 536.5 1380 6745 205 175.7 Phase | Ongoing 402 High End (223)
03/08/18 BioXcel Therapeutics 1372 60.0 197.2 304 08 Phase Il Ready 0.0 Low End (47.6)
02/07/18 Evolus. 2271 606 2877 211 00 Pending Approval 00 Low End 232
01/31/18 Sol-Gel Technologies 149.1 86.3 2354 366 125 Phase IIl Ready 417 Mid @17
01/25/18 'ARMO BioSciences 398.1 1472 545.3 270 665 Phase Il Ongoing 400 Above 1940
01/25/18 resTORbio 3252 980 4232 232 589 Phase Il Ongoing 412 Mid (123)
01/25/18 Solid Biosciences 4214 1436 565.0 254 846 Phase I/ 1l Ongoing 399 Low End 1114
01/24/18 Menlo Therapeutics 2842 136.9 4211 325 735 Phase Il Ongoing 471 Above (59.0)
All (54 Deals)
Mean $457.6 $115.4 $573.0 23.7% $708 34.6% 11.0%
Median 3413 100.0 4395 234 60.7 40.0 (<)

Source: ECM Analytics as of November 16, 2018. IPOs only include sub $5 billion market cap issuers. Includes IPOs greater than $30 million.
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Life Sciences IPO Backlog

PUBLIC LIFE SCIENCES IPO FILINGS

Proceed:s Filed

Filing Date # Days On File In Market Company ($mm)
11/13/18 3 S nth@ rx $100.0
1/9/18 7 moderna 5000
10/19/18 28 Postponed C EN-ER‘EX| ﬁ N 75.0
9/28/18 49 a r':’:‘i'g 65.0
9/28/18 49 @ 75.0

# of IPOs Filed: 5

Total Proceeds Filed ($Smm): $815.0

Bookrunners
JEFF; LEER; EVR
MS; GS; JPM
BOAML; BAR; PJ; BRYG

BOAML; LEER; EVR

CITI; RBC; NOM

GS; CITl; COWEN

Phase of
Lead Asset

IND Enabling

Phase 2 Ongoing

Pivotal Ongoing

Pivotal Ongoing

Phase Il Ongoing

Pre-IPO Cash ($mm)

$20.6

1,234.9

42.1

0.9

189.2

Fully Diluted
Pre-Deal Market
Valuation ($mm)

$279.2

Note: As of November 16, 2018. IPOs only include sub S5 billion market cap issuers with proceeds greater than $30 million.
Bold denotes Cowen led transaction.
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Questions?

Terry-Ann Burrell Ricky Sun

Managing Director, Healthcare Investment Principal, Bain Capital Life Sciences
Banking Group, J.P. Morgan RSun@BainCapital.com
terryann.m.burrell@jpmorgan.com

Jeff Urlich
Kyle Kuvalanka Managing Director, Health Care, Cowen
Financing Consultant Jeffrey.Urlich@cowen.com
kylekuv@icloud.com

Cynthia Mazareas
Partner, WilmerHale
Cynthia.Mazareas@wilmerhale.com

Wilmer Cutler Pickering Hale and Dorr LLP is a Delaware limited liability partnership. WilmerHale principal law offices: 60 State Street, Boston, Massachusetts 02109, +1 617 526 6000; 1875 Pennsylvania Avenue, NW, Washington, DC 20006, +1 202 663 6000. Our United Kingdom office is operated under
a separate Delaware limited liability partnership of solicitors and registered foreign lawyers authorized and regulated by the Solicitors Regulation Authority (SRA No. 287488). Our professional rules can be found at www.sra.org.uk/solicitors/code-of-conduct.page. A list of partners and their professional
qualifications is available for inspection at our UK office. In Beijing, we are registered to operate as a Foreign Law Firm Representative Office. This material is for general informational purposes only and does not represent our advice as to any particular set of facts; nor does it represent any undertaking to
keep recipients advised of all legal developments. Prior results do not guarantee a similar outcome. © 2004-2018 Wilmer Cutler Pickering Hale and Dorr LLP
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