

















We are seriously considering using this platform to develop a rapid test to detect COVID-19.
Proof of principles that have been achieved toward that end are our demonstration that the
device can use two-step RT-PCR to detect influenza A and B in NP swab samples. The main
features of the device are described in the brief accompanying PDF.

| write now because we are unsure, if we were to produce a COVID-19 device, how it would be
deployed, by whom it would be used and who might be willing to purchase it. | would be very
grateful if you might be able to speak briefly with me and my colleagues about these open
questions. | am convinced this device can meet a major unmet need in clinical care and disease
control for this epidemic and we, as a group, want to make a difference. Your advice would be
invaluable as we weigh the risks and benefits of pivoting the company to this application.

With all best wishes; | hope all is well with you and your family.
gary

Gary Schoolnik, M.D.

Professor of Medicine

Stanford Medical School

Attending Physician (Internal Medicine, Infectious Diseases)
Stanford University Hospital

Chief Medical officer

Visby Medical
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Linda P. Fried, M.D., M.P.H.

Dean and DelLamar Professor of Public Health

Professor of Epidemiology

Mailman School of Public Health

Professor of Medicine, Vagelos College of Physicians and Surgeons
Senior Vice President, Columbia University Irving Medical Center
Columbia University
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Hi, Patty -

Exec Sec would like Dr. Fauci’s opinion on whether Dr. Collins should accept the attached invitation to
speak at an upcoming Coronavirus Preparedness Summit & Workshop being held this June in
Washington, DC. The conference is being organized by Syllabusx, a group of “international specialists in
public health and emergency planning events and disaster recovery conferences.”

Given the nature of the conference topics, do you concur with recommending Dr. Collins decline the
invitation and refer to CDC?

Thanks for your input.
Kara
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5. If someone wishes to travel to China to work on the live virus, are there any travel restrictions
other than the self isolation/quarantine already in place (and of course subject to change over
time)?

Thank you very much for your help with these important questions as we all try to do our best to
contribute solutions to this health crisis.

With best regards,
Linda

Linda P. Fried, M.D., M.P.H.

Dean and DelLamar Professor of Public Health

Professor of Epidemiology

Mailman School of Public Health

Professor of Medicine, Vagelos College of Physicians and Surgeons
Senior Vice President, Columbia University Irving Medical Center
Columbia University
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« Anne Schuchat will give a brief overview of current status and material
1ssues.

« Anthony Fauci will give a brief explanation of our understanding of the
virus and development of countermeasures.

« Brig Gen. Paul Friedrichs of DoD will provide a brief status report on force
protection.

o Acting Chief of Staff Mulvaney will open the floor for questions and
moderate the proceedings - possible that White House legislative affairs will
stand in here (Eric Ueland or Mike McKenna).

Expected participants:

Members (confirmed RSVPs thus far)
Senator James Risch

Leader McCarthy

Rep. Kay Granger

Rep. Greg Walden

Rep. Nita Lowey

Briefers

DHS — Alex Zemek

CDC—Dr. Anne Schuchat
NIAID—Dr. Tony Fauci
ASPR—Dr. Bob Kadlec
FDA—Dr. Steve Hahn

DHS - Ken Cuccinelli

NSC — Anthony Riggiero

NSC — Matt Pottinger

State — Stephen Biegun (tentative)
DOD — Brig Gen. Paul Friedrichs
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Draft Agenda:

1:30-2:00 pm — Opening Keynote

Dr. Anthony Fauci, NIAID

Introduced by Steve Morrison, CSIS Global Health Policy Center

2:00-2:50 pm - Panel Discussion

[The economics/business] loyce Chang, JP Morgan (confirmed)

[The politics] Jude Blanchette, CSIS Freeman Chair in China Studies (confirmed)

[The foreign politics] Melanie Hart, Center for American Progress (to be invited), or Bonnie
Glaser, CSIS China Power Project

[The public health] Steve Morrison, CSIS Global Health Policy Center (confirmed)
Moderator: Scott Kennedy, CSIS Trustee Chair in Chinese Business and Economics

2:50-3:30 pm — Newsmaker Speech
Matt Pottinger, NSC (to be invited)
Moderator and Follow-up Interview: Bonnie Glaser, CSIS China Power Project

J. Stephen Morrison

Senior Vice President & Director, Global Health Policy Center
Center for Strategic and International Studies (CSIS)

1616 Rhode Island Ave NW

Washington D.C. 20036

(202) 775-3276
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but not in Vancouver--the Ro in North America became less than
one pretty quickly.

To me, one important aspect is the control of respiratory transmission in
the hospital, avoiding extensive nebulization/aerosolization, or doing so in
negative pressure rooms, as for TB isolation.

(Treating patients with robots is a good idea!)

In the community, standard public health quarantine, contact tracing should
be sufficient for starters.

Although hundreds of cases are reported in China, the actual number of
infections is likely much higher. The 41 deaths are the tip of the iceberg of
not 800 infections (5% fatality rate), but maybe 8,000 infections (0.5%).
Although that rate is much better, if the mutating virus becomes very
contagious—then the impact could be similar to 1918 flu. That’s why
containment is so important.—and although draconian, the Chinese
government is doing the right thing (as far as we know).

When a new pathogen arrives, children often have mild disease but they
are important vectors for transmission in the community, reaching many

households. The second paper is the importance of closing schools to minimize
transmission—This was for flu with a short (pre-symptomatic) incubation, but may
be even more relevant for 2019-nCoV. It is much too early to even think of this in
the USA, but it may come to this--and sooner will be better than later, when that
time point comes.

Happy to help, any way that I can. Thank you for all you and NIAID are
doing!!!

Best wishes , Marty
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transformed into an active molecule(3). It is the ionized form which establishes covalent bonds with the SH group of
the cysteine of the a subunit of the proton pump.

The solution used in 2015 by Jason Long et al. was, as in 2016 by Dowall et al., DMSO(Dimethyl Sulfoxide).
DMSO is a polar and aprotic organic solvent with dissociation constant pKa = 35.1 This is probably an explanation
for the surprising findings from these studies regarding proton pump inhibitors: Inhibition of viruses at 100 pM (at
50 uM esomeprazole for 4 of the 5 viruses tested) and increase in endosomal pH only at a concentration of 200 pM.

This is a situation which, from my point of view, does not reflect the human tissue situation, because in this situation
omeprazole can be ionized in the intracellular space but also already in the extracellular space.
Besides, that’s probably its advantage: to be ionized and activated where there is an acidic environment.

Without taking into account the tissue situation and the need that omeprazole must be ionized to be transformed into
an active molecule, it would not be possible to explain the following publications, since it would be impossible to
obtain tissue concentrations required:

« Proton pump inhibitors as anti vacuolar-ATPases drugs: a novel anticancer strategy » (4)

« Anti-Rhinovirus activity of lansoprazole, which was probably due to an endosomal anti-acidic mechanism »

. « The use of omeprazole family compounds was associated with a lower probability of influenza-like illness »
(6)

« PPIs exert an antiviral function by effectively inhibiting virus-specific serine proteases » (7)

« Proton pump inhibitors for chronic obstructive pulmonary disease » (8)

« The ngH,K-ATPase shares approximately 65% sequence homology with the gH,K-ATPase » (9)
: « Omeprazole blocked another P-type ATPase, ATP7A (Menkes protein) in human epidermal mélanocytes »
(10)

« pH-dependent antitumor activity of proton pump inhibitors » (11)

« V-ATPase as a candidate target molecule or biomarker for cancer treatment and provide a potential role for
omeprazole as a chemosensitizer in clear cell carcinoma of the ovary » (12)

« Proton pump inhibitors such as omeprazole, used clinically to suppress gastric acidity in gastritis, are
activated by acidic conditions and tend to decrease intracellular pH and increase the extracellular pH via inhibition
of V-ATPases in a covalent interaction » (13)

« proton pump inhibitors have been shown to be highly effective at inhibiting V-ATPases in vitro » (14)

Specifically at the pulmonary level, we observe concerning proton pump inhibitors:

« ...Since ATP12A shares approximately 65% identity with the gastric H+/K+-ATPase (ATP4A), we
investigated the potential of using clinically approved ATP4A proton pump inhibitors (PPIs) for their ability to
restore ASL pH in CF hAECs. We show that, despite not expressing ATP4A transcripts, acute exposure to the PPI
esomeprezole, produced changes in intracellular pH that were consistent with the inhibition of H+ secretion, but this
response was independent of ATP12A. More importantly, chronic exposure of CF hAECs to esomeprazole
alkalinized the ASL without disrupting the epithelial barrier integrity, but this increase in ASL pH was consistent
with a decrease in mRNA expression of ATP12A. We conclude that PPIs may offer a new approach to restore ASL
pH in CF airways, which is independent of CFTR.... » (15)
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« ...On the other hand, even though the gastric H+/K+-ATPase was not expressed in airway epithelial cells,
exposure to esomeprazole acidified the cytosol and increased ASL pH of primary CF hAECs. We show that
esomeprazole had a dual mechanism of action: acutely, it induced intracellular acidification in an ATP12A-
independent manner but, chronic exposure, which importantly did not have any deleterious effect on epithelial
integrity, was linked to decreased ATP12A mRNA levels. These results open up the possibility of repurposing PPls
as a new therapeutic approach for treating CF lung disease... » (15)

we found that the mRNA of ATP12A, the non-gastric H+/K+-ATPase, shares 70% identity with the
gasmc II+£K+ ATPase, ATP4A mRNA, which translates to around 65% identity in the protein products... » (15)

« Proton pump inhibitor therapy predisposes to increased risk of developing pneumonia » (16)

« Na+/H+ Exchangers Are Required for the Development and Function of Vertebrate Mucociliary Epithelia »
(17)

« ATP4a is required for development and function of the Xenopus mucociliary epidermis - a potential model
to study proton pump inhibitor-associated pneumonia » (18)

Regarding coronaviruses and Golgi complex:

« ...Coronaviruses (CoVs) acquire their envelopes from the endoplasmic reticulum-Golgi intermediate
compartment (...), also called the cis-Golgi network (...). The three main envelope proteins (S, M and E) are
synthesized in the ER and move to the ERGIC/Golgi region where they orchestrate assembly of virus by interacting
with the viral nucleocapsid (...). Once virions have budded into the lumen of the ERGIC, the ~120 nm particles
must move through the host secretory pathway to be released from infected cells. Coronaviruses are believed to
follow the constitutive secretory pathway for exocytosis, although only a few studies have addressed the release of
virions. During infection, a progressive disruption of Golgi structure is observed, with swollen unstacked cisternae
late in infection... »

« ...Weak bases (which disrupt acidification), v-ATPase inhibitors, and expression of a pH activated proton channel
all block a number of membrane trafficking steps (...) One mechanism for how luminal pH can affect vesicular
trafficking involves a subunit of the membrane sector of the v-ATPase, which has been shown to act as a pH sensor
in endosomes. This subunit undergoes a conformational change as the luminal pH drops, which recruits cytoplasmic
machinery leading to subsequent vesicle formation... » (19)

« ...Pharmacological and other manipulations of the pH gradient that result in neutralization of the lumen
have all been shown to cause slow trafficking of cargo through the Golgi complex as well as alteration in Golgi
morphology... »
¢ ...Similar to M2, the infectious bronchitis virus (IBV) coronavirus E protein elicits multiple secretory pathway
disruption phenotypes when overexpressed in mammalian cells... » (20)

« ...The envelope protein (E) of coronaviruses plays an important role in virus assembly (...) Using
coronavirus infectious clones, it was shown that the transmissible gastroenteritis virus E protein is essential for virus
production, and murine hepatitis virus lacking E protein is viable but extremely debilitated... »

« ... The exact mechanism of coronavirus release after budding into the endoplasmic reticulum—Golgi intermediate
compartment is not known. Large vacuoles containing budded virions are observed in infected cells, presumably en
route to the plasma membrane where fusion of the vacuole results in release of virions... » (21, 22)

« ...It might be worth investigating whether ion-channel inhibitors, such as amantadine, or proton pump
inhibitors specifically are able to inhibit this increase in Golgi pH. For now, though, it still remains to be seen
whether CoV release is mediated by viroporin ion channel activity or through PPIs with host proteins of the
secretory pathway... » (23)

« V-ATPases are also important for transportation of newly synthesized acid hydrolases from Golgi to
lysosomes » (24)
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«...cardiotonic steroids ouabain and bufalin, which are known not to affect the transport function of Na+,K+-
ATPase, inhibited infection of cells with MHV, FIPV, Middle East respiratory syndrome (MERS)-CoV, and VSV,
but not [AV, when the compounds were present during virus inoculation. Cardiotonic steroids were shown to inhibit
entry of MHYV at an early stage, resulting in accumulation of virions close to the cell surface and, as a consequence,
in reduced fusion. In agreement with an carly block in infection, the inhibition of VSV by CTSs could be bypassed
by low-pH shock. Viral RNA replication was not affected when these compounds were added after virus entry. The
antiviral effect of ouabain could be relieved by the addition of different Src kinase inhibitors, indicating that Src
signaling mediated via ATP1AT1 plays a crucial role in the inhibition of CoV and VSV infections...» (25)

In conclusion, in order to verify the possible efficacy of omeprazole and esomeprazole in the control of infection by
coronaviruses :

The equivalent of the maximum serum concentration that can be obtained in the human body should be used
and tested in active (ionized) form in vitro.
Unlike an in vitro test, the human body is an open system, a dissipative system. However, local concentrations of the
ionized form should not exceed serum concentrations of the inactive non-ionized form in the absence of active
transport.
But the transformation from the non-ionized form to the ionized form could continue until the saturation of the
reactions at the cellular level or until the depletion of the transformation capacity from the inactive form to an active
form, linked to a change in acidity or the depletion of the inactive form.

As omeprazole can modify or even inhibit the action of the M2 protein of the influenza virus at the cellular
level (26), based on a computer simulation test, it would be desirable to check the interaction capabilities of
omeprazole with protein E of the coronavirus. Protein E is likely to resemble the protein M2 in its mode of action.

In the absence of a treatment recognized as effective in the context of a coronavirus infection and in the
absence of data clearly demonstrating the ineffectiveness of omeprazole, personally, [ would be tempted to take
omeprazole after being in contact (at a distance of less than 2 to 3 meters) with people at risk of contamination or if |
had the first symptoms, hoping for the inhibitory activity of omeprazole on P-type ATPases (27, 28) in the context
of coronavirus exocytosis, in analogy to the action "off target on the endosomal vATPase" during endocytosis
processes.

This step, if effective, will not prevent infection, but could lessen its importance, slow the process down and give the
immune system a complementary option to defend itself...

Personal experience, using omeprazole in the context of seasonal respiratory viral infections since 2007,
reminds me of the indication to divide the daily dose into two daily doses (omeprazole 10mg morning and evening is
usually already effective for seasonal respiratory viral infections). According to the evolution and the importance of
inflammatory state I associate an antihistamine, eg cetirizine.

In the context of the coronavirus, [ would be tempted

share the maximum permissible daily dose of omeprazole in 3 divided doses after being in contact with
people at risk of contamination at a distance of less than 2 to 3 meters

divide the daily dose of omeprazole into two daily doses in case of minor symptoms

take the daily dose of omeprazole in a single dose if the symptoms worsen with repercussions on the general
condition

to resume the daily dose of omeprazole in two daily doses when the symptoms of severity diminish.

The effectiveness of esomeprazole may be greater than omeprazole.
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Taking into account the aforementioned publications, it should not be forgotten that omeprazole will reduce
secretions at the respiratory level. A positive effect on respiratory secretions during acute viral respiratory diseases
which can become negative (by modifying the pH, the ciliary mobility and the volume of secretions) during
prolonged use, thus promoting the risk of bacterial pneumonia (29).

The advantages and disadvantages may vary depending on the user phenotype of omeprazole with regard to
cytochrome P 450 (30).

Best regards

Johannes Hambura
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Let me know if any of those times work for him!
Thanks,

Joslyn Chesson

Editor

WTOP News
(202) 895-5060
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period of fever, viremia stage. These simple approaches can be incorporated with the other medical
treatments and supportive care.

| cannot be certain, but want to help as a holistic physician. Thank you very much for reading this email
and providing your insight as well as help.

Sincerely,

Ching Y. Voss, M.D.
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Your participation would make a great difference if you are available. Attached to this email you will find
an invitation from North American chair Meghan O'Sullivan. Please do let us know if you have any
guestions about the event or your potential role in it, and we hope that you are able to accept our
invitation.

Best wishes,
Richard

Richard Fontaine
Executive Director
Trilateral Commission - North America
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Thanks,
Jon

Jonathan LaPook, M.D.

Chief Medical Correspondent, CBS News
Professor of Medicine

NYU Langone Health

Twitter (@DrLaPook
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