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Industry Update

Highlights From Galapagos And Vertex
Analyst Meetings At NACFC

The Cowen Insight

Last night, we attended investor events hosted by GLPG and VRTX at the ongoing
North American Cystic Fibrosis Conference (NACFC). Both companies provided
incremental updates on their cystic fibrosis programs. VRTX's triple regimens are
on track to enter pivotal trials during H1:18. Database lock has occurred in GLPG's
ALBATROSS trial, and results are expected shortly. Other highlights follow.

Tez/lva Launch To Focus On Patients Who Have discontinued Orkambi

Vertex has developed tezacaftor/ivacaftor as a successor doublet therapy to Orkambi
(lumacaftor/ivacaftor). Management believes the vast majority of Orkambi-eligible
patients in the U.S. have initiated therapy with it. However, management estimates
that only ~70% of eligible patients are currently on Orkambi with the primary reason
for discontinuation early adverse events such as chest tightness. Our consultants
note some women of childbearing age are also reluctant to pursue or stay on therapy
due to a DDI with hormonal contraception. In clinical trials, Vertex has consistently
shown that patients initiating tez/iva do not experience chest tightness. In addition,

a DDl study presented at NACFC shows that tez/iva does not interact with hormonal
contraceptives. In totality, management believes the AE and DDI profile of tez/iva is
essentially identical to ivacaftor monotherapy. Consequently, upon approval Vertex
plans to target patients that previously tried but discontinued Orkambi. Vertex notes
that this population is enriched for the earliest (and therefore most motivated)
adoptors of Orkambi. Consequently, rapid penetration of this patient population would
appear possible.

Vertex To Advance Two Triplet Regimens To Phase Ill, And Commercialize The
One That Produces The Best Data

In order to increase efficacy in F508del homozygous patients and expand the CF
franchise into F508del Het-Min patients, Vertex is developing four second generation
correctors (VX-440, VX-152, VX-659, and VX-445) for use in combination with tez/
iva. VX-440, VX-152 and VX-659 produced clear proof-of-concept data in July and a
Phase I/ll trial of VX-659 is currently underway. Additional data from each regimen is
expected in H1:18. Upon receipt of this data, Vertex expects to select up to 2 regimens
to bring forward into pivotal development. One regimen is expected to consist of tez/
iva + one second generation corrector and be dosed BID. A second regimen will
swap out ivacaftor for VX-561 (deuterated ivacaftor), incorporate a different second
generation corrector, and be dosed QD. Managment believes that VX-440, VX-152,
and VX-659 all appeared similarly efficacious in Phase Il, and that the small patient
numbers in the study make it impossible to draw any conclusions about their relative
efficacy. Therefore, tolerability, convenience, etc. could be important differentiators
used to select the lead molecules to advance to Phase lll. On this front, management
reports it has completed and continues to conduct additional clinical DDI studies.

Management continues to consult with the FDA regarding ways for the pivotal trials
to be shortened relative to Orkambi or Kalydeco's pivotal programs. Vertex believes
short-term efficacy (FEV1) can be established with as little as 4-8 weeks of treatment
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and longer-term efficacy (exacerbations) could need as few as 24 weeks of follow-
up. The primary "controversy" with the FDA appears to be how large of a safety
database will be required in order to support approval of a potentially lifelong therapy.
Management indicates once pivotal data is generated it will select the best regimen
based upon efficacy (both short and long-term) and tolerability and file just one triple
regimen for approval. If the BID regimen proves superior in Phase lll, Vertex believes
it could conduct a post-approval PK study using VX-561 to secure the subsequent
approval of a QD regimen.

Galapagos Testing Individual CFTR Correctors On Top Of Approved Vertex
Therapies

Galapagos is simultaneously developing all three components of its potential triplet
therapies. Management is conducting several trials of individual components in order
to derisk to overall triplet. Galapagos reports that database lock has now occurred in
the ALBATROSS trial of ivacaftor +/-GLPG2222 in gating mutation patients (F508del/
G551D) and data release will occur shortly. The goal of this trial is to establish that
‘2222 is being dosed in the appropriate (active) range. Given the recent failure of tez/
iva vs. ivacaftor Phase Il in this population management thinks it is unlikely that ‘2222
will show a benefit on FEV1. However, management is hopeful that a PD signal will be
detected through an impact on sweat chloride. Nonetheless, we note that Vertex also
conducted a Phase Il of teva/iva in F508del/G551D patients that was of similar design
to the ALBATROSS study (VRTX's trial had 14 patients on each arm of active therapy
and 4 on placebo, while ALBATROSS has 14 on each arm of active therapy and 7 on
placebo). Data were presented at NACFC in 2014 and demonstrated a 4.6 percentage
point change vs. baseline in FEV1, and a 7.0 mmol/L decrease in sweat chloride, for
teza/iva. This suggests that changes in FEV1 in ALBATROSS appear possible given the
small patient numbers; whether they suggest differentiation of '2222 vs. tezacaftor is
unclear.

The FLAMINGO trial is testing ‘2222 monotherapy in F508del homozygous patients.
This trial is expected to report data in early 2018. Management reports its primary
objective in this trial is demonstration that ‘2222 does not cause lumacaftor-like chest
tightness in this population. Galapagos believes any improvement in FEV1 would be a
bonus.

Galapagos has also recently initiated the Phase Il PELICAN trial in Germany. This trial
will enroll F508del homozygous patients on a stable dose of Orkambi for at least 4
weeks to receive GLPG2737 (second generation corrector). The objective of this trial is
to establish an exposure level for 2737 that generates efficacy on FEV1. This exposure
will then be used to calculate a combination dose with ‘2222 and Galapagos-owned
potentiators.

Galapagos’ Potentiators Ready For Advancement Into Triple Combinations

Galapagos’ lead potentiators are GLPG2451 and GLPG3067. A long lived active
metabolite of 2451 required additional preclinical toxicity and healthy volunteer
studies before regulators would allow advancement into longer duration dosing
(and even longer exposures) of CF patients. Management reports once this data
was generated UK regulators had no issue approving Galapagos’ clinical trial plan.
Galapagos plans to advance ‘2451 using a single loading dose of 35mg followed by
daily doses of 1.5mg starting on day 14. Formal CTAs are now being submitted to
European regulators for a triplet trial of ‘2451+'2222+'2737 in F508del homozygous
and het min patients. Enroliment is expected to begin by YE:17.

Phase | data in healthy volunteers for ‘3067 was reported at NACFC. This data
included a report of one case each of rash and LFT elevation. Management reports
these events resolved and therefore it does not consider either to be a concern.
Therefore, a triplet regimen of ‘3067+'2222+'2737 is expected to start dosing in
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healthy volunteers around YE and move into CF patients in H1:18. Both triplet trials .
are expected to be conducted exclusively outside of the U.S. While the trials are

being conducted management expects to open U.S. INDs covering the regimens. The
structure of these INDs (multiple individual molecule INDs or a novel multi-molecule

INDs) is currently the subject of discussions with the FDA.

After completion of these initial triplet trials, management hopes to have established
proof-of-concept for its triplet(s). However, additional dose ranging work is likely

to be necessary in order to establish the ideal dosing regimen. Galapagos reports
that regulators view this as a company not regulatory risk. Therefore, management
is unsure if this work will be conducted as a Phase lIb trial or within Phase ll|
development. Galapagos’ partner AbbVie is expected to have significant input in
this decision as the partnership agreement stipulates that Galapagos is responsible
for conducting all Phase Il development and AbbVie must conduct all Phase llI
development.
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Ticker Rating Price* Price Target Ticker Rating Price* Price Target
GLPG Outperform $99.76 - VRTX Outperform $144.90 $200.00

*As of 11/02/2017

Valuation Methodology And Risks

Valuation Methodology

Biotechnology:

In calculating our 12-month target price, we employ one or more valuation
methodologies, which include a discounted earnings analysis, discounted cash flow
analysis, net present value analysis and/or a comparable company analysis. These
analyses may or may not require the use of objective measures such as price-to-
earnings or price-to-sales multiples as well as subjective measures such as discount
rates.

We make investment recommendations on early stage (pre-commercial)
biotechnology companies based upon an assessment of their technology, the
probability of pipeline success, and the potential market opportunity in the event of
success. However, because these companies lack traditional financial metrics, we do
not believe there are any good methodologies for assigning a specific target price to
such stocks.

Investment Risks

Biotechnology:

There are multiple risks that are inherent with an investment in the biotechnology
sector. Beyond systemic risk, there is also clinical, regulatory, and commercial risk.
Additionally, biotechnology companies require significant amounts of capital in order
to develop their clinical programs. The capital-raising environment is always changing
and there is risk that necessary capital to complete development may not be readily
available.
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Addendum

Stocks Mentioned In Important Disclosures

Ticker Company Name
GLPG Galapagos NV (ADR)
VRTX Vertex

Analyst Certification

Each author of this research report hereby certifies that (i) the views expressed in the research report accurately reflect his or her personal views about any and all of the subject
securities or issuers, and (ii) no part of his or her compensation was, is, or will be related, directly or indirectly, to the specific recommendations or views expressed in this report.

Important Disclosures

Cowen and Company, LLC and or its affiliates make a market in the stock of Galapagos NV (ADR) and Vertex securities.

Cowen and Company, LLC compensates research analysts for activities and services intended to benefit the firm's investor clients. Individual compensation determinations for
research analysts, including the author(s) of this report, are based on a variety of factors, including the overall profitability of the firm and the total revenue derived from all sources,
including revenues from investment banking, sales and trading or principal trading revenues. Cowen and Company, LLC does not compensate research analysts based on specific
investment banking transactions or specific sales and trading or principal trading revenues.

Disclaimer

Our research reports are simultaneously available to all clients are on our client website. Research reports are for our clients only. Not all research reports are disseminated,
e-mailed or made available to third-party aggregators. Cowen and Company, LLC is not responsible for the redistribution of research by third party aggregators. Selected
research reports are available in printed form in addition to an electronic form. All published research reports can be obtained on the firm’s client website, https://
cowenlibrary.bluematrix.com/client/library.jsp.

The information, opinions, estimates and forecasts are as of the date of this report and subject to change without prior notification. We seek to update our research as appropriate,
but various regulations may prevent us from doing so. Research reports are published at irregular intervals as appropriate in the analyst’s judgement.

Further information on subject securities may be obtained from our offices. This research report is published solely for information purposes, and is not to be construed as an offer
to sell or the solicitation of an offer to buy any security in any state where such an offer or solicitation would be illegal. Other than disclosures relating to Cowen and Company,
LLC, the information herein is based on sources we believe to be reliable but is not guaranteed by us and does not purport to be a complete statement or summary of the available
data. Any opinions expressed herein are statements of our judgment on this date and are subject to change without notice. The opinions and recommendations herein do not take
into account individual client circumstances, objectives or needs and are not intended as recommendations of investment strategy. The recipients of this report must make their
own independent decisions regarding any securities subject to this research report. In some cases, securities and other financial instruments may be difficult to value or sell and
reliable information about the value or risks related to the security or financial instrument may be difficult to obtain. To the extent that this report discusses any legal proceedings
or issues, it has not been prepared to express or intended to express any legal conclusion, opinion or advice. Our salespeople, traders and other professionals may provide oral

or written market commentary or trading strategies to our clients that reflect opinions that are contrary to the opinions expressed in our research. Our principal trading area

and investing businesses may make investment decisions that are inconsistent with recommendations or views expressed in our research. Cowen and Company, LLC maintains
physical, electronic and procedural information barriers to address the flow of information between and among departments within Cowen and Company, LLC in order to prevent
and avoid conflicts of interest with respect to analyst recommendations.

For important disclosures regarding the companies that are the subject of this research report, please contact Compliance Department, Cowen and Company, LLC, 599 Lexington
Avenue, 20th Floor, New York, NY 10022. In addition, the same important disclosures, with the exception of the valuation methods and risks, are available on the Firm's disclosure
website at https://cowen.bluematrix.com/sellside/Disclosures.action.

Equity Research Price Targets: Cowen and Company, LLC assigns price targets on all companies covered in equity research unless noted otherwise. The equity research price
target for an issuer's stock represents the value that the analyst reasonably expects the stock to reach over a performance period of twelve months. Any price targets in equity
securities in this report should be considered in the context of all prior published Cowen and Company, LLC equity research reports (including the disclosures in any such equity
report or on the Firm's disclosure website), which may or may not include equity research price targets, as well as developments relating to the issuer, its industry and the financial
markets. For equity research price target valuation methodology and risks associated with the achievement of any given equity research price target, please see the analyst's equity
research report publishing such targets.

Cowen Credit Research and Trading: Due to the nature of the fixed income market, the issuers or debt securities of the issuers discussed in “Cowen Credit Research and
Trading” research reports do not assign ratings and price targets and may not be continuously followed. Accordingly, investors must regard such branded reports as providing
stand-alone analysis and reflecting the analyst’s opinion as of the date of the report and should not expect continuing analysis or additional reports relating to such issuers or debt
securities of the issuers.

From time to time “Cowen Credit Research and Trading” research analysts provide investment recommendations on securities that are the subject of this report. These
recommendations are intended only as of the time and date of publication and only within the parameters specified in each individual report. “Cowen Credit Research and Trading”
investment recommendations are made strictly on a case-by-case basis, and no recommendation is provided as part of an overarching rating system or other set of consistently
applied benchmarks. The views expressed in this report may differ from the views offered in the firm’s equity research reports prepared for our clients.

Notice to UK Investors: This publication is produced by Cowen and Company, LLC which is regulated in the United States by FINRA. It is to be communicated only to persons
of a kind described in Articles 19 and 49 of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005. It must not be further transmitted to any other person
without our consent.

Notice to European Union Investors: Individuals producing recommendations are required to obtain certain licenses by the Financial Regulatory Authority (FINRA). You can
review the author’s current licensing status and history, employment history and, if any, reported regulatory, customer dispute, criminal and other matters via “Brokercheck by
FINRA" at http://brokercheck finra.org/. An individual’s licensing status with FINRA should not be construed as an endorsement by FINRA. General biographical information is also
available for each Research Analyst at www.cowen.com.
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Additionally, the complete preceding 12-month recommendations history related to recommendation in this research report is available at https://cowen.bluematrix.com/sellside/
Disclosures.action

The recommendation contained in this report was produced at November 03, 2017, 09:56 ET. and disseminated at November 03, 2017, 09:56 ET.
Copyright, User Agreement and other general information related to this report

© 2017 Cowen and Company, LLC. Member NYSE, FINRA and SIPC. All rights reserved. This research report is prepared for the exclusive use of Cowen clients and may not be
reproduced, displayed, modified, distributed, transmitted or disclosed, in whole or in part, or in any form or manner, to others outside your organization without the express prior
written consent of Cowen. Cowen research reports are distributed simultaneously to all clients eligible to receive such research reports. Any unauthorized use or disclosure is
prohibited. Receipt and/or review of this research constitutes your agreement not to reproduce, display, modify, distribute, transmit, or disclose to others outside your organization
the contents, opinions, conclusion, or information contained in this report (including any investment recommendations, estimates or price targets). All Cowen trademarks displayed
in this report are owned by Cowen and may not be used without its prior written consent.

Cowen and Company, LLC. New York (646) 562-1010 Boston (617) 946-3700 San Francisco (415) 646-7200 Chicago (312) 577-2240 Cleveland (440) 331-3531 Atlanta
(866) 544-7009 Stamford (646) 616-3000 Washington D.C. (202) 868-5300 London (affiliate) 44-207-071-7500

COWEN AND COMPANY EQUITY RESEARCH RATING DEFINITIONS

Outperform (1): The stock is expected to achieve a total positive return of at least 15% over the next 12 months
Market Perform (2): The stock is expected to have a total return that falls between the parameters of an Outperform and Underperform over the next 12 months
Underperform (3): Stock is expected to achieve a total negative return of at least 10% over the next 12 months

Assumption: The expected total return calculation includes anticipated dividend yield

Cowen and Company Equity Research Rating Distribution

Distribution of Ratings/Investment Banking Services (IB) as of 09/30/17

Rating Count Ratings Distribution Count IB Services/Past 12 Months
Buy (a) 457 60.53% 107 23.41%
Hold (b) 288 38.15% 15 5.21%
Sell (c) 10 1.32% 0 0.00%

(a) Corresponds to "Outperform" rated stocks as defined in Cowen and Company, LLC's equity research rating definitions. (b) Corresponds to "Market Perform" as defined in Cowen
and Company, LLC's equity research ratings definitions. (c) Corresponds to "Underperform" as defined in Cowen and Company, LLC's equity research ratings definitions. Cowen
and Company Equity Research Rating Distribution Table does not include any company for which the equity research rating is currently suspended or any debt security followed by
Cowen Credit Research and Trading.

Note: "Buy", "Hold" and "Sell" are not terms that Cowen and Company, LLC uses in its ratings system and should not be construed as investment options. Rather, these ratings
terms are used illustratively to comply with FINRA regulation.

Galapagos NV (ADR) Rating History as of 11/02/2017
powered by: BlueMatrix
1:(1):NA
06/08/15
110
100
90
80
70
60
50
40
30
Jan 15 Apr 15 Jul 15 Oct 15 Jan 16 Apr 16 Jul 16 Oct 16 Jan 17 Apr 17 Jul 17 Oct 17

Closing Price — Target Price

6 www.cowen.com



Cowen and Company
Equity Research November 3, 2017

Vertex Rating History as of 11/02/2017
powered by: BlueMatrix
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