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William F. Marshall
Judicial Watch

425 Third Street, S.W.
Suite 800

Washington, DC 20024

Re: NIH FOIA Case No. 57376
Dear Mr. Marshall:

This is the final response to your November 16, 2021, Freedom of Information Act (FOIA)
request addressed to the National Institutes of Health (NIH) FOIA Office, received in this office
the same day. You requested all records regarding the September 21, 2021, letter co-authored by
Sen. James Lankford and other congressmen to Dr. Francis Collins, demanding an investigation
into the University of Pittsburgh’s program of fetal body parts procurement and experimentation,
sent to and from the following NIH officials: Dr. Collins, Lawrence Tabak, John Burklow and
Renate Myles.

A search for records was conducted and located 34 pages responsive to your request, all of which
are enclosed. We have determined to withhold portions of the released pages pursuant to
exemptions 5 and 6 of the FOIA, 5 U.S.C. § 552 (b)(5) and (b)(6); and sections 5.31 (e) and (f)
of the HHS FOIA Regulations, 45 CFR Part 5. Exemption 5 permits the withholding of internal
government records which are pre-decisional and contain staff advice, opinion, and
recommendations. This exemption is intended to preserve free and candid internal dialogue
leading to decision-making. Exemption 6 exempts from disclosure records the release of which
would cause a clearly unwarranted invasion of personal privacy.

You have the right to appeal this determination to deny you access to information in the
Agency’s possession. Should you wish to do so, your appeal must be sent within ninety (90) days
of the date of this letter, following the procedures outlined in Subpart F of the HHS FOIA
Regulations (https://www.federalregister.gov/documents/2016/10/28/2016-25684/freedom-of-
information- regulations) to the Assistant Secretary for Public Affairs at
https://requests.publiclink.hhs.gov/App/Index.aspx.

Clearly mark the communication “Freedom of Information Act Appeal.”

If you are not satisfied with the processing and handling of this request, you may contact the NIH
FOIA Public Liaison and/or the Office of Government Information Services (OGIS):
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NIH FOIA Public Liaison OGIS

Denean Standing-Ojo National Archives and Records Admin.
Office of Communications and 8601 Adelphi Rd — OGIS

Public Liaison College Park, MD 20740-6001
Building 31, 5B52S 202-741-5770 (phone)

31 Center Drive 1-877-684-6448 (toll-free)

Bethesda, MD 20892 202-741-5769 (fax)

301-496-5077 (phone) ogis@nara.gov (email)

nihfoia@mail.nih.gov (email)

In certain circumstances provisions of the FOIA and HHS FOIA Regulations allow us to recover
part of the cost of responding to your request. Because no unusual circumstances apply to the
processing of your request, there is no charge associated with our response.

If you have any questions about this response, please call me at 301-496-5633.

Sincerely,

Gorka Garcia-Malene
Freedom of Information Act Officer, NIH

Enclosed: 34 pages (pdf)
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@ongress of the Punited States
Washington, BC 20515

September 21, 2021

The Honorable Merrick Garland The Honorable Xavier Becerra

United States Attorney General Secretary of Health & Human Services

U.S. Department of Justice U.S. Department of Health & Human Services
950 Pennsylvania Avenue, NW, Room1145 200 Independence Avenue SW

Washington, D.C. 20530 Washington, D.C. 20201

The Honorable Francis Collins, M.D., Ph.D.
Director

National Institutes of Health

U.S. Department of Health and Human Services
Building One, Room 244

One Center Drive

Bethesda, MD 20892

Dear Attorney General Garland, Secretary Becerra, and Director Collins,

We are alarmed by public records obtained from the National Institutes of Health (NIH) which show that
the University of Pittsburgh (Pitt) may have violated federal law by altering abortion procedures to
harvest organs from babies who were old enough to live outside the womb. We ask for a complete
investigation into the activities of this organization and a full report of findings and any remedial
measures necessary.

The NIH documents detailing Pitt’s grant request were obtained in response to a Freedom of Information
Act (FOIA) request from the Center for Medical Progress. Between fiscal years 2016 and 2020, NIH
awarded approximately $1.5 million to Pitt for a project related to the GenitoUrinary Developmental
Molecular Anatomy Project (GUDMAP)program.' The GUDMAP program was intended to provide the
scientific and medical community tools to study “congenital diseases of the genitourinary tract (kidneys,
bladder, ureter, uretha)” by obtaining such organs from aborted babies for research.? In its application for
funding to be a GUDMAP “tissue hub and collection site™ Pitt states that its Health Science Tissue Bank
(HSTB) has been involved in procuring and disbursing the body parts of aborted babies for years, noting
that “the fetal tissue IRB [Institutional Review Board] has been in place since 2005.” The application
contains references in several places regarding the HSTB to the Pitt Institutional Review Board (IRB)*
but also states that the IRB forms are in the process of being altered” and the IRB review is pending.®

First, Pitt’s application raises concern that it has failed to comply with federal law prohibiting the
alteration of abortion procedures solely for the purpose of obtaining fetal tissue, which states that an
attending physician may have “no part in any decisions as to the timing, method, or procedures used to

! Award Letter. Department of Health and Human Services National Institutes of Health. Grant number
1U24DK110791-01. September 12, 2016.

2 NIH RePORT Project Details. “University of Pittsburgh as the GUDMAP Tissue Hub and Collection Site.”
Abstract Text. https://reporter.nih.gov/search/p3w-bb6YsECf3hOTrF il A/project-details/9944639#history
3 University of Pittsburgh. Application for Federal Assistance SF 424 (R&R). Page 7.
https://www.centerformedicalprogress.org/wp-content/uploads/2021/08/GUDMAP20 1 SNIHappFOIA .pdf

# University of Pittsburgh. Application for Federal Assistance SF 424 (R&R). Pages 7, 60, 61, 64.

3 University of Pittsburgh. Application for Federal Assistance SF 424 (R&R). Pages 62, 65, 70.

S University of Pittsburgh. Application for Federal Assistance SF 424 (R&R). Page 6.

PRINTED ON RECYCLED PAPER
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terminate a pregnancy.” It is not clear that Pitt has complied with these legal requirements based on the
following statements on Pitt’s grant application:

e Pitt states that “ischemia time is minimized” when it obtains fetal tissue.® NIH defines “ischemia”
as “time a tissue, organ, or body part remains at body temperature after its blood supply has been
reduced or cut off but before it is cooled or reconnected to a blood supply.™ It would be illegal
for Pitt to alter the*timing, method, or procedures” of the abortion to minimize ischemia time.

e  Pitt states that it “tailor[s] [its] collection processes on a case-by-case basis to maximize the
needs of investigators.”'® It would be illegal for researchers to have any part in the decisions
surrounding the obtainment of fetal tissue from elective abortions.

Second, if the organs were harvested from babies born after induced abortion, we are concerned that some
of these babies were born alive, could have survived with appropriate care, and may have died as a result
of having their organs harvested. Pitt’s application states that it can obtain access to the organs and tissues
of unborn babies between 6-24 weeks gestation, but it partners with another organization to obtain unborn
babies between 25-42 weeks gestation.!' Babies as young as less than 22 weeks gestation have been
known to survive outside the womb with appropriate care.!? The statements about “warm ischemia” raise
questions about the cause of death for these babies. As noted above, Pitt states that it sought to minimize
the time between when the blood supply to an organ was reduced and when the organ is cooled or
reconnected. If the organs are harvested from a baby born after induced abortion, it is possible the baby
was delivered alive, and the removal of the organs was the cause of the baby’s death.

Exploiting the body parts of aborted children for research purposes is repulsive and should stop,
regardless of the outcome hoped for by researchers. Research using abortive fetal tissue is unethical,
wrong, and has also been proven ineffective. Despite being used in clinical research since the 1920s, fetal
tissue has not produced a single clinical treatment."?

Based on these considerations, for the federal awards given the project number 1U24DK110791, please
provide fulland clear responses to the following information requests going back to the beginning of the
grant project period to today:

e The number of cases at each gestational age involving abortion, miscarriage, stillbirth, and
neonate utilized in the GUDMAP program during the grant project period;

745 C.F.R. 46.204(i). This regulation extends to all Federally-funded human fetal tissue research the statutory
requirements of 42 U.S.C. 289¢g-1, which states that, “no alteration of the timing, method, or procedures used to
terminate the pregnancy [may be] made solely for the purposes of obtaining the tissue™ for “research on the
transplantation of human fetal tissue for therapeutic purposes.”

8 «IW v HHS NIH July 2021 Records 00642 pg 170.” Judicial Watch. August 3, 2021.
hitps://www.judicialwatch.org/documents/hhs-cmp-responsive-records-july-202 1-pg-170/

® Definition of warm ischemia time - NCI Dictionary of Cancer Terms - National Cancer Institute

107w v HHS NIH July 2021 Records 00642 pg 170.” Judicial Watch. August 3, 2021,
https://www.judicialwatch.org/documents/hhs-cmp-responsive-records-july-202 [ -pg-170/

! University of Pittsburgh. Application for Federal Assistance SF 424 (R&R). Page 60.

12 Ahmad, Kaashif A. et al. “Two-Year Neurodevelopmental Outcome of an Infant Born at 21 Weeks’ 4 Days’
Gestation.” Pediatrics. November 2017. https://pediatrics.aappublications.org/content/early/2017/10/31/peds.2017-
0103

13 “Final Report.” Select Investigative Panel of the Energy & Commerce Committee. 30 December 2016. Pg. 386.
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e Detailed protocols for Dilation & Curettage, Dilation & Evacuation, and Labor Induction
followed to obtain fetal tissue for the GUDMAP program,;

e The detailed biospecimen collection IRB application and approval for the Health Science Tissue
Bank;

e Documentation to verify the physiological status of babies delivered by labor induction upon
tissue harvest;

e The number of fetal tissue collection procedures from babies delivered by labor induction;

e Documentation of the number of babies delivered by labor induction that were deceased, and
cardiac activity had ceased prior to fetal organ and tissue collection;

e Documentation of when “warm ischemia” time was recorded with reference to death when
collecting organs and tissue from abortion, miscarriage, stillbirth, and neonate;

e Documentation on the specific steps that were taken to minimize warm ischemic time when
collecting organs and tissue from abortion, miscarriage, stillbirth, and neonate;

e Details on how specimens are collected and transferred to the Tissue Hub and the personnel
involved at each step;

e Documentation of how compliance is ensured (including any reporting and oversight
mechanisms) with regard to each of the following statutes and regulations:
o The Partial-Birth Abortion Ban Act (18 U.S.C. 1531);
o Research protections for pregnant women and fetuses (42 U.S.C. 289g, 289g-1, and 45
C.F.R. 46.204);
o Research protections for neonates (45 C.F.R. 46.205); and,
o Prohibitions regarding fetal tissue (42 U.S.C. 289g-2, 45 C.F.R. 46.206).

We appreciate your attention to this matter and look forward to your prompt and thorough response to
each of these requests. We ask for a response by the date of October 12, 2021.

Sincerely,
% z ? &/CW'@
Josh Hawley Lisa McClain

United States Senator Member of Congress
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John Thune
United States Senator
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Member of Congress
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From: Berg, Jeremy <jberg@pitt.edu>

Sent: Sat, 16 Oct 2021 08:50:25 -0500

To: Collins, Francis (NIH/OD) [E]

Cc: Tabak, Lawrence (NIH/OD) [E];Burklow, John (NIH/OD) [E]
Subject: Fetal tissue research-University of Pittsbugh
Attachments: 41598 _2020_Article_71548.pdf

Hi Francis:

| write regarding ongoing efforts to undermine important science using fetal
tissue. As you no doubt know, various public universities have been the subject of
rotating attacks about research using fetal tissue, sometimes citing NIH support
for the research. It is now the University of Pittsburgh turn in the spotlight. The
event that triggered this is the publication of a paper (attached) on grafting fetal
skin onto rodents supported by an R21 from NIAID
(https://reporter.nih.gov/search/cbh4-6MG-UCNgeeBHC15ew/project-
details/9599671 ). | provide this only for background as the details do not matter
for the issue | am raising.

Pitt’s response to concerns raised by state legislators and various news outlets
has been to commission an outside review of Pitt’s practices and compliance. The
University believes that all appropriate practices and laws have been followed.
However, this outside review has been met with additional complaints (see
https://www.foxnews.com/us/pittsburgh-investigation-fetal-tissue-probe-cone-
silence ).

We have been discussing these issues and it seems that this is an organized
attempt to delegitimize science based on fetal tissue rather than to identify
misbehavior (although, of course, any misbehavior does create opportunities for
outrage). In light of this, we feel that the scientific community would benefit if
more institutions could stand together to take some of the power out of the one-
at-a-time strategy that appears to be operating.

Our Chancellor Pat Gallagher, former Director of NIST and your Senate
confirmation colleague would like the opportunity to discuss this with you or
other appropriate individuals at NIH via whatever venue would be preferred
(phone, Zoom, in Bethesda).
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If this is possible, please let me know the best way to make the appropriate
arrangements.

Thank you for your consideration and best wishes for the remainder of your time
at NIH and for the next phase.

Best, Jeremy

Jeremy M. Berg, Ph.D.
University of Pittsburgh
Associate Senior Vice Chancellor for Science Strategy and Planning
in the Health Sciences
Professor of Computational and Systems Biology
3550 Terrace Street
Pittsburgh, PA 15213
(412)624-1223
OO (cell)
jberg@pitt.edu
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scientific reports

W) Check for updates

Development of humanized mouse
and rat models with full-thickness
human skin and autologous
immune cells

Yash Agarwal'*, Cole Beatty'-%, Sara Ho'*%, Lance Thurlow?, Antu Das?, Samantha Kelly?,
Isabella Castronoval, Rajeev Salunke!, Shivkumar Biradar!, Tseten Yeshi?,
Anthony Richardson? & Moses Bility ©1%?

The human skin is a significant barrier for protection against pathogen transmission. Rodent models
used to investigate human-specific pathogens that target the skin are generated by introducing
human skin grafts to immunocompromised rodent strains. Infection-induced immunopathogenesis
has been separately studied in humanized rodent models developed with human lymphoid tissue and
hematopoietic stem cell transplants. Successful co-engraftment of human skin, autologous lymphoid
tissues, and autologous immune cells in a rodent model has not yet been achieved, though it could
provide a means of studying the human immune response to infection in the human skin. Here, we
introduce the human Skin and Immune System (hS15)-humanized NOD-scid ILZRV"“" (NSG) mouse
and Sprague-Dawley-Rag2t™2"r ||2ryt™1hera (GRG) rat models, co-engrafted with human full-thickness
fetal skin, autologous fetal lymphoid tissues, and autologous fetal liver-derived hematopoietic stem
cells. hSIS-humanized rodents demonstrate the development of human full-thickness skin, along
with autologous lymphoid tissues, and autologous immune cells. These models also support human
skin infection following intradermal inoculation with community-associated methicillin-resistant
Staphylococcus auvreus. The co-engraftment of these human skin and immune system components into
a single humanized rodent model could provide a platform for studying human skin infections.

The human skin provides the first line of host protection against environmental injury and host defense against
pathogens’Z. Several emerging pathogens, including community-associated methicillin-resistant Staphylococ-
cus aureus (CA-MRSA), target the skin for infection and disease':*-°. Also, vector-borne infectious diseases
such as Lyme disease and dengue fever are transmitted via inoculation into the skin by ticks and mosquitos,
respectivelyﬁ. Interactions between keratinocytes, skin fibroblasts, and cutaneous immune cells are involved in
initiating the systemic immune response and abrogate pathogen replication and dissemination to other sites
of replication’~'. Thus, the skin provides an ideal vaccination target for inducing immunity against various
pathogens, as reflected by the development of several novel vaccine technologies directed at the skin, including
skin-patch intradermal vaccines'': 2,

In vivo models for studying environmental insults and pathogens that target the skin and associated cutaneous
immune cells primarily involve mice and rats’. These rodent models have improved mechanistic understanding
of human diseases; however, significant differences exist between the skin and immune system of humans and
rodents*!*, Rodent skin microanatomy differs from human skin microanatomy due to the rodent skin lacking
a multi-layered epidermis, eccrine and apocrine glands, and the papillary, reticular, and hypo-dermal regions
of the dermal layer'*. Human primary and secondary lymphoid tissues microanatomy differs significantly from
that of rodent lymphoid tissues as well, with significant differences in red pulp to white pulp ratio in the spleen
and lobulation of the thymus!>-"". It is well-established that lymphoid tissue microenvironment, including stro-
mal cells, plays a significant role in immune cell development'®, Interactions between immune cells and stromal
cells in non-lymphoid tissues, such as the skin, play a significant role in modulating tissue-associated immune
responses'®, Translational gaps may form between clinical studies performed with traditional rodent models,

1Department of Infectious Diseases and Microbiology, University of Pittsburgh, Pittsburgh, USA. “Department of
Microbiology and Molecular Genetics, University of Pittsburgh, Pittsburgh, USA. *Hera Biolabs, Inc, Lexington,
USA. “These authors contributed equally: Yash Agarwal, Cole Beatty and Sara Ho. ®email: mtbility@pitt.edu

Scientific Reports |

(2020) 10:14598 | https://doi.org/10.1038/541598-020-71548-z natureportfolio
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thus highlighting the need for humanized rodent models that can support the engraftment of both human skin
and immune system components'.

To address the species gap between rodents and humans, researchers have engrafted the immunodeficient
NOD-scid IL2Ry™!! (NSG) mouse model, which lacks mature lymphocytes and natural killer (NK) cells and
possesses defects in innate immunity, with various human cells and tissues'®?°. Termed humanized-NSG mice,
these models exhibit both human immune cell reconstitution and human lymphoid tissue growth and have
been used to recapitulate clinical features of human diseases (including skin-associated diseases)*~?*. Several
separate reports demonstrate that immunodeficient mice support the engraftment of human skin?®#. Adult
human skin-derived from either medical wastes (elective plastic surgery)® * or tissue culture-derived engi-
neered skin (keratinocytes and fibroblasts)?* engrafts successfully in immunodeficient mice. Allogeneic adult
human-peripheral blood mononuclear cells (PBMCs) have been introduced into these models to mimic human
immune cell-skin interactions with infectious agents** *°. Although these mouse models demonstrate successful
engraftment and development of transplanted human skin and are amenable to the transplantation of allogeneic
PBMCs, said platforms are not currently coupled with the engraftment of autologous lymphoid tissues that are
critical for a de novo immune response. Humanized mouse models that combine human skin, human immune
cells, and human lymphoid structures have yet to be established, despite their potential for developing a func-
tional in vivo system, which could enable studies on human skin-immune cell interactions*’. Humanized mouse
models with human fetal-derived hematopoietic system and autologous lymphoid tissues are well-established!* 2.
Additionally, full-thickness human fetal skin readily engrafts onto immunodeficient mice and develops into adult-
like skin due to its high regenerative capability®"*2. Furthermore, human fetal skin exhibits low levels of major
histocompatibility complex (MHC) I and II expression, which results in reduced immunogenicity compared
to adult skin®"*2. Thus, human fetal-derived tissues and cells provide a feasible means to develop a humanized
mouse model with autologous human skin and immune system.

Rats are a major model specie for long-term (greater than one year) studies®’; thus, humanized rat models
that combine human skin, human immune cells, and human lymphoid structures are being explored for use in
long-term in vivo studies of human skin-immune interactions. Reports have demonstrated that nude rats (with
moderate immunodeficiency) support adult human skin (split-thickness skin) engraftment and development,
albeit host-mediated immune rejection occurs within a few months*~*. Evidence also suggests that nude rats
support engraftment and development of full-thickness neonatal foreskin®’. Recently, an immunodeficient rat,
termed Sprague-Dawley-Rag2™2"er [[2ryt™m1hera (SRG) rat, was developed to support engraftment of human cells
and tissues into a larger and longer-life span rodent model; this model lacks mature T, B and NX cells*® **. To
date, humanized rat models co-engrafted with human full-thickness skin and autologous lymphoid tissues and
immune cells (including cutaneous immune cells) remain to be developed and established?® #0-42,

Here, we utilize the immunodeficient NSG mouse and SRG rat models to generate rodent models with human
skin, along with autologous lymphoid tissue(s) and autologous immune cells, termed human Skin and Immune
System (hSIS)-NSG mice and SRG rats. Adolescent rodents received co-transplants of human full-thickness
fetal skin, autologous lymphoid tissues, and autologous hematopoietic stem cells. Additionally, the human skin
xenografts were inoculated with CA-MRSA to establish the susceptibility of these hSIS-humanized rodent models
to human skin pathogens.

Results

The hSIS-humanized NSG mouse model supports the development of full-thickness human
skin, autologous lymphoid tissues (thymus and spleen), and human immune cells. We previ-
ously demonstrated that NSG mice support the development of human lymphoid tissues (thymus and spleen)
along with autologous immune cells following engraftment of fetal tissues and autologous hematopoietic stem
cells'. Several reports demonstrated that immunodeficient mice support the development of human skin fol-
lowing engraftment of human fetal skin*> 4. Here, we hypothesize that NSG mice will support co-engraftment
of human full-thickness fetal skin, autologous fetal lymphoid tissues, and autologous hematopoietic stem cells.
Furthermore, we hypothesize that NSG mice will facilitate human skin and lymphoid tissue development, as
well as enable systemic human immune cell reconstitution in transplanted human tissues and the blood. We pro-
cessed human fetal spleen, thymus, and liver organs into ~ 1 mm? pieces and isolated autologous human CD34*
hematopoietic stem cells from the fetal liver, then transplanted the tissues and hematopoietic stem cells into
irradiated NSG mice. Human skin tissues were obtained from the scalp and dorsum of donors and were used
in developing human skin engraftments with and without hair in the mouse model, respectively. Full-thickness
human fetal skin was processed via removal of excess fat tissues attached to the subcutaneous layer of the skin,
then engrafted over the rib cage, where the mouse skin was previously excised. In three cohorts, the overall suc-
cess of the human immune system and autologous full-thickness skin development and maintenance for ten
weeks or greater was over 75% (Supplementary Fig. 1). Gross analysis of the human skin xenograft in the hSIS-
NSG mouse model beginning at two weeks post-transplantation demonstrates wound healing and maturation
into adult-like human skin, which is evident at ten weeks post-transplantation (Fig. 1A, Supplementary Fig. 2). A
limitation of the human skin in the hSIS-NSG mouse model is the development of dry skin (resulting in harden-
ing) and early signs of murine hair loss (suggestive of graft-versus-host disease) at 20 weeks post-transplantation
(Supplementary Fig. 2). The human skin in hSIS-NSG mice also develops human skin appendages, with human
hair evident at 12 weeks post-transplantation (Fig. 1B). Gross analysis of human spleen and thymus xenografts
in hSIS-humanized NSG mice at ten weeks post-transplantation demonstrated the growth of those lymphoid
tissues under the kidney capsule (Fig. 1C)"’. In addition to supporting the growth of human spleen and thymus
tissues, the hSIS-humanized NSG mouse model supports the reconstitution of the immunodeficient-murine
lymph nodes and spleen (Fig. 1C)". Histochemical analysis of the human skin in hSIS-humanized NSG mice

Scientific Reports |

(2020) 10:14598 | https://doi.org/10.1038/s41598-020-71548-z nature portfolio
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Figure 1. Development of human skin and lymphoid tissues in the human Skin and Immune System-
humanized NSG mouse model. Transplantation of full-thickness human skin (derived from the scalp for skin
with hair, or derived from dorsum for skin without hair) on the dorsum (A, B) and autologous lymphoid
tissues in the kidney capsule (C) of NSG mice results in the engraftment and development of full-thickness
human skin and lymphoid tissues. (A) Representative gross-photos at 0 (the day of transplantation), 2-, 4- and
10-weeks post-transplantation, with intact mouse skin as control (n=4 per group). (B) Transplantation of
full-thickness human skin from regions with significant hair follicles (scalp) in the human Skin and Immune
System-humanized NSG mouse model results in the development of human hair, as exhibited in representative
gross-photos at 12 weeks post-transplantation (n=6). (C) Representative gross-photos of human lymphoid
tissues (spleen and thymus tissues) and humanized lymphoid tissues (reconstituted-immunodeficient murine
lymph node and spleen) at ten weeks post-transplantation (n=4).

demonstrates the development of the human skin xenograft; the microanatomy of the human skin at ten weeks
post-transplantation is comparable to adult human skin, with multiple layers of cells present in the epidermis
(Fig. 2A, Supplementary Fig. 3). The human skin xenograft exhibited multiple layers of human keratinocytes
(AE1/AE3, pan-cytokeratin antibody+ cells) in the epidermis and dermal fibroblasts (Anti-Fibroblasts Anti-
body+ cells) in the dermis (Fig. 2B). Additionally, the human skin exhibited human immune cell repopula-
tion (human CD45" cells), including Langerhans cells (hCD207+ cells), macrophages (hCD68+), and T cells
(hCD3+) (Fig. 2B, Supplementary Figs. 4 and 5). The human skin in hSIS-humanized NSG mice also exhibited
upregulation of alpha-smooth muscle actin-positive (a-SMA™) cells (i.e., blood vessel cells**) during revascu-
larization and wound healing (~ 2 weeks post-transplantation), followed by a reduction in a-SMA* cells in the
healed skin (~ 10 weeks post-transplantation) (Fig. 2B). Histochemical analysis demonstrates the development
of the co-transplanted human lymphoid tissues (spleen and thymus) in the renal capsule (~ 10 weeks post-trans-
plantation) (Fig. 2C)". Human thymus tissue in hSIS-humanized NSG mice exhibits T-cell (human CD3* cells)
reconstitution, with few B cells in the tissue (Fig. 2C)'”*>%7. Macrophage reconstitution (human CD68" cells) in
the human thymus tissue is restricted to the medulla (Fig. 2C)!”#*%7. Human spleen tissue in hSIS-humanized
NSG mice exhibits macrophage reconstitution, with macrophages predominately in the red-pulp (Fig. 2C)'> 6.
The human spleen tissue in hSIS-humanized NSG mice exhibits T and B cell repopulation (human CD3* and
CD20" cells), with lymphocytes predominately in the white-pulp (Fig. 2C)'*. Analysis of the PBMCs in hSIS-
humanized NSG mice showed human immune cell reconstitution (hCD45+ cells) (Fig. 3A,B). Various human
immune cell (hCD45+) subtypes, namely, aff T cells (hap T cells with a CD4:CD8 ratio average of 1.34:1), y0 T
cells (yd T), NK cells (hNK), B cells (hB), monocytes (hMo) and granulocytes/polymorphonuclear neutrophils
(hPMN) were reconstituted in the peripheral blood of the hSIS-humanized NSG mouse model (Fig. 3C,D), with
analysis performed using appropriate flow cytometry assay controls (Supplementary Fig. 6).

The hSIS-humanized SRG rat model supports the development of full-thickness human skin,
thymus tissues, and human immune cells.  Although humanized mice have provided in vivo platforms
for modeling human diseases, the short-life span and small tissue size/volume of mice are a major limitation
for long-termed and preclinical studies, respectively. We hypothesized that a larger immunodeficient rodent
model, with a longer life span, namely rat, would support the development of an in vivo model for long-term
studies (>6 months) and provide large tissue volume/size. We further hypothesized that the co-transplantation
of human full-thickness fetal skin, autologous fetal thymus tissues, autologous fetal liver tissues, and autologous
fetal-liver derived hematopoietic stem cells into SRG rat would enable the development of a model containing
human skin, autologous thymus, and autologous human immune cells, termed hSIS-humanized SRG rat. Human
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Figure 2. Development of human skin and immune cells in the human Skin and Immune System-humanized
NSG mouse model. (A) Representative histological (H&E) analysis of the human skin in human Skin and
Immune System-humanized NSG mice (n=4) demonstrate the development of human adult-like skin,
including the dermis, multicellular layer (> 5 layers) epidermis, and cornified envelope. Representative
histological (H&E) analysis of the mouse skin demonstrate a thin-layer of epidermal cells, with a thin dermal
layer. (B) Various human skin cells are present in the human skin, including keratinocytes (AE1/AE3+

cells, hCytokeratins+ cells), dermal fibroblasts (TE7+ cells, hFibroblast+ cells), cutaneous immune cells
(hCD45+ cells), and Langerhans cells (hCD207+); alpha-smooth muscle actin-expressing blood vessel cells
(ha-SMA+ cells) are present in the human skin xenograft and expand during wound healing and contract

after healing (n=4). The black arrows denote representative IHC+ cells. (C) Representative histological and
immunohistochemical analysis of the human spleen and thymus (both under the kidney capsule) in human
Skin and Immune System-humanized NSG mice demonstrate the development of those lymphoid tissues at ten
weeks post-transplantation, with human macrophages (hCD68+), T cells (hCD3+), B cells (hCD20+) present in
the tissues (n=4) Scale bars: 200 pm.

fetal thymus and liver tissues (~ 1 mm? pieces) were implanted into the kidney capsules of irradiated SRG rats,
and those rats were immediately transplanted using autologous hematopoietic stem cells. Excess fat tissue was
removed from the human fetal skin, and the tissue was subsequently engrafted over the rib cage, where the rat
skin was previously excised. SRG rats were transplanted using human skin plus CD34+ human hematopoietic
stem cells and thymus tissue, or with human skin only; 100% of the rats successfully engrafted and developed the
transplanted human tissues (Supplementary Fig. 7). However, a human immune cell reconstitution of the blood
in the transplanted rats was not observed in any group using this transplantation methodology (data not shown).
Gross analysis of the human skin in rats transplanted with human CD34+ human hematopoietic stem cells plus
thymus and skin demonstrated wound healing, beginning at three weeks post-transplantation, and matura-
tion into adult-like human skin over time (Fig. 4A). The human skin transplanted onto SRG (with or without
lymphoid tissue plus CD34+ human hematopoietic stem cells) also support the development of human skin
appendages (hair) (Fig. 4B). Gross analysis of the lymphoid tissues in hSIS-humanized SRG rats at nine months
post-transplantation showed the growth of the human thymic tissue in the kidney capsule and marginal increase
in the size of the rat spleen (Fig. 4C). The human skin in hSIS-humanized SRG rats exhibited development of
multi-layered human keratinocytes (AE1/AE3, pan-cytokeratin antibody+ cells) in the epidermis, and dermal
fibroblasts (Anti-Fibroblasts Antibody+ cells) in the dermis, both of which are comparable to adult human skin
(Adult-hSkin) and differ from rat skin (Fig. 5A, Supplementary Fig. 8). The human skin in hSIS-humanized SRG
rats exhibited a reconstitution of human immune cells (hCD45" cells), including Langerhans cells (hCD207*
cells), comparable to adult human skin (Adult-hSkin) (Fig. 5A). Histochemical analysis of human thymus tissue
in hSIS-humanized SRG rats at nine months post-transplantation demonstrates thymus development, including
the presence of thymic lobules (Fig. 5B). Human thymus tissues in the hSIS-humanized SRG rat exhibits human
immune cell (human CD45" cells) reconstitution, including T cell (human CD3* cells) and macrophage (human
CD68" cells) reconstitution (Fig. 5B,C). Additionally, human thymic T cells exhibit cytokine response to stimu-
lation using CD3/CD28 beads (Supplementary Fig. 9). Human immune cells in the hSIS-humanized SRG rat
also reconstitute the immunodeficient-rat spleen (Fig. 5D).

The human skin xenograftinimmunodeficient rodent models supports community-associated
methicillin-resistant Staphylococcus aureus infection. Community-associated methicillin-resistant
Staphylococcus aureus (CA-MRSA) infection represents a significant public health threat > thus, in vivo models
that enable investigation of human skin infections are of significance. In order to demonstrate that human fetal
skin-derived skin xenografts in immunodeficient rodents provide a means for investigating human skin infec-
tions, we inoculated (intradermal) the adult-like human skin xenografts with CA-MRSA USA300. We observed
lesions in the human skin in SRG rats inoculated with CA-MRSA, which were comparable to lesions in CA-
MRSA patients; those human skin-lesions in the rats exhibited CA-MRSA bacterial growth (Fig. 6). Inoculation
of CA-MRSA in the human skin xenograft in the NSG mouse model at 10-12 weeks post-transplantation, also
supports bacterial growth (Supplementary Fig. 10).
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Figure 3. Development of human peripheral blood mononuclear cells in the human Skin and Immune System-
humanized NSG mouse model. (A) Representative flow cytometry analysis of human immune cell (hCD45+)
reconstitution in peripheral blood mononuclear cells (PBMCs) of human Skin and Immune System-humanized
NSG mice at 10-12 weeks post-transplantation demonstrates high levels (> 10%) of human immune cells in

the blood. (B) Quantification of human immune cell reconstitution (n=22; 3 independent experiments) in
PBMC:s of hSIS-humanized mice at 10 weeks post-transplantation. (C) Representative flow cytometry analysis
of human PBMCs (hCD45+ PBMCs) in human Skin and Immune System-humanized mice at 10-12 weeks
post-transplantation demonstrates readily detectable levels of various human immune cell types (B cells-
hCD19+hCD3- human PBMCs, o3 T cells-hCD3+ human PBMCs, hCD4+ T cells, hCD8+ T cells, hySTCR+

T cells- hyd TCR+ CD3+ human PBMCs, natural killer cells (NK)-hCD57+ hCD3- human PBMCs, monocytes
(hMo)-hCD14+ CD3- human PBMCs, and granulocytes (hPMN)-hCD66b+ hCD3- human PBMCs). (D)
Quantification of human immune cell subtypes (n=4) in human PBMCs (hCD45+ PBMCs) of human Skin and
Immune System-humanized mice at 10-12 weeks post-transplantation.

Discussion

Rodent models are the primary platforms for investigating human skin-associated infections, injuries, and
diseases'™ **. Although rodent models provide insights into the mechanisms of human diseases and host
response/defense against skin-associated infectious agents, several limitations exist in rodent models'™*. It is
well established that the human skin exhibits significant structural differences compared to rodent skin'®*’. These
structural differences could play a critical role in skin-microbes interactions and cutaneous immune signaling,
resulting in significant differences in anti-microbial host defense and inflammatory response between human
and rodent skin® 2. These differences could also significantly impact the translation of mechanistic findings from
traditional rodent models to humans.

In an attempt to address the species differences between traditional rodent models of human skin diseases and
skin diseases in humans, we engrafted human skin, autologous lymphoid tissues, and autologous hematopoietic
stem cells into immunodeficient rodents (SRG rats and NSG mice). The human skin engrafted into immunode-
ficient rodents developed a microanatomical structure that resembled adult human skin. Human keratinocytes
and dermal fibroblasts, which facilitate the development of multi-layered epidermis and dermis, respectively,
were present in the human skin of both the hSIS-humanized rats and mice. To establish that the human skin
xenograft on immunodeficient rats is susceptible to human pathogens, we infected the engrafted human skin with
CA-MRSA via intradermal inoculation. The human skin xenograft in the hSIS rat model supports CA-MRSA-
infection. The human skin in the hSIS-humanized mouse model also supports CA-MRSA-infection, albeit the
infection appears to induce rapid death within three days. Prince et al. reported that human neutrophils and
monocyte-derived macrophages are a target for CA-MRSA-associated Panton-Valentine leucocidin (PVL) in
humanized mice with human immune cells and thymus xenograft *; thus, enhanced inflammation could be
mediating the rapid deaths. In the hSIS-humanized NSG mouse model, we observed readily detectable levels of
human monocytes/macrophages in the blood and human skin. Future studies will investigate the interactions
between human immune cell perturbations and CA-MRSA in the infected skin. A limitation of the hSIS-human-
ized mouse model is the short experimental window (< 2.5 months) for infection, as drying of the human skin
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Figure 4. Development of human skin and lymphoid tissues in the human Skin and Immune System-
humanized SRG rat model. Transplantation of full-thickness human fetal skin on the dorsum (A, B)

and autologous fetal lymphoid tissues (thymus and liver) in the kidney capsule (C) of SRG rats results in
engraftment and development of full-thickness human skin and primary lymphoid tissue (thymus) (n=4).

(A) Representative gross-photos at 0- (the day of transplantation), 3-, 20-, and 36-weeks post-transplantation
demonstrate human fetal skin engraftment and development (using donor skin obtained from the dorsum). (B)
Transplantation of full-thickness human fetal skin, derived from regions with significant hair follicles (scalp), on
SRG rats with (left panel) (n=2) or without (right panel) (n=2) co-transplantation of thymus and hematopoietic
stem cells results in the development of human hair as exhibited in representative gross-photos at six months
post-transplantation. In the right panel, autologous human skin from dorsum and scalp were co-transplanted to
demonstrate human hair only grows in human skin tissue with preexisting hair follicles (scalp; identified with
black box). (C) Representative gross-photos of lymphoid tissues (human thymus in the kidney capsule and rat
spleen) at nine months post-transplantation demonstrates the development of lymphoid tissues compared to
non-transplanted SRG rat (n=4). The black circles denote human thymus tissues.

xenograft (resulting in hardening) and early signs of murine hair loss (suggestive of graft-versus-host disease)
are evident at approximately five months post-transplantation. hSIS-humanized SRG rats do not exhibit signs
of graft versus host disease, even at nine months post-transplantation; thus, hSIS-humanized SRG rats could
provide an in vivo model for studies requiring a wider experimental window (>3 months).

Diverse leukocyte populations mediate human immune response; the hSIS-humanized mouse model supports
the development of both innate and adaptive immune cells. The peripheral blood of hSIS-humanized mice is
reconstituted with lymphocytes, granulocytes, monocytes, dendritic cells, and natural killer cells. Additionally,
the hSIS-humanized mouse model supports the development of human thymus and spleen tissues. The presence
of these human primary and secondary lymphoid tissues, coupled with the development of innate and adaptive
immune cells, may allow this model to recapitulate de novo antigen-specific human immune responses to a skin
infection. Interestingly, the hSIS-humanized rat model exhibited marginal human immune cell reconstitution
in the peripheral blood, despite evidence of human immune cell reconstitution in the human skin and thymus,
as well as the rat spleen. A transgenic variant of the SRG rat model, carrying human signal regulatory protein
alpha, a negative regulator of macrophage phagocytosis, could facilitate human immune cell reconstitution in
the blood**>°.

In summary, we report the development of humanized NSG mouse and SRG rat models that incorporate
human lymphoid tissue(s) and autologous full-thickness human skin with cutaneous immune cells. hSIS-human-
ized NSG mice and SRG rats could provide a means for studying skin infections®> 4%51-60,

Methods

Construction of human Skin and Immune System-humanized rodents.  Adult (8-10 weeks) male
and female severely immunodeficient rodents, namely Non-obese Diabetic (NOD) strain mice (Jackson Labo-
ratory, Stock No: 005557) and Sprague Dawley (SD) strain rats (Hera Biolabs), carrying mutations in inter-
leukin-2 receptor subunit gamma (IL2Ry), as well as in the Protein Kinase, DNA-Activated, Catalytic Subunit
(PRKDC) (mice only) or recombination activating gene 2 (RAG2) (rat only) were obtained from vendor and
bred in the Division of Laboratory Animal Resources (DLAR) facility at the University of Pittsburgh. Human
fetal tissues were obtained from the Health Sciences Tissue Bank at the University of Pittsburgh. Human fetal
tissues for constructing humanized rodents were handled and processed under biosafety level 2 conditions. Male
and female rodents were myoablated via gamma radiation using cesium-137 irradiator, with mice receiving a
dose of 150 rads and rats receiving a dose of 500 rads. Myoablated male and female mice were transplanted with
human fetal-thymus, liver, and spleen in the kidney capsule, autologous CD34* hematopoietic stem cells (via
retroorbital injection of 0.2 x 10° cells)", and full-thickness human fetal skin on the panniculus carnosus of the
mouse skin-excised dorsum®-%>. Myoablated male and female rats were transplanted with human fetal-thymus
and liver in the renal capsule, autologous CD34* hematopoietic stem cells (via retroorbital injection of 0.5 x 10°
cells), and autologous full-thickness human fetal skin (less than four days old) on the panniculus carnosus of
the rat-skin excised dorsum® -, In some instances, rodents were only transplanted with full-thickness human
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Figure 5. Development of human skin and immune cells in the human Skin and Immune System-humanized
SRG rat model. Representative immunohistochemical analysis of the human skin in the human Skin and
Immune System-humanized rat (n=4) demonstrates the development of human skin, including dermis, multi-
layered (> 5 layers) epidermis, and cornified envelope, which are hallmarks of adult-human skin (Adult-hSkin)
(n=2) (A). Various human skin cells are present in the human skin, including keratinocytes (AE1/AE3+ cells,
hCytokeratins+ cells), dermal fibroblasts (TE7+ cells, hFibroblast+ cells), cutaneous immune cells (hCD45+
cells), and Langerhans cells (hCD207+; black arrows denote IHC+ cells) (n=4). (B) Representative histological
and immunohistochemical analysis of the human thymus (under the kidney capsule) in the human Skin and
Immune System-humanized SRG rat demonstrates the development of human thymus tissue at nine months
post-transplantation, with human immune cells (human CD45+), including (C) high levels of T cells (hCD3+)
and macrophages (hCD68+) (n=4). (D) The rat spleen in the human Skin and Immune System-humanized
SRG rat model (n=4) is also reconstituted with human immune cells (Humans CD45+); non-transplanted
(NTP) SRG rat (n=2) was used as a staining control. Scale bars: 200 um.
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Figure 6. Human skin xenograft on SRG rats supports CA-MRSA infection. Community-associated
methicillin-resistant Staphylococcus aureus (CA-MRSA) was inoculated into human skin xenograft (intradermal
injection) on humanized (human skin) SRG rats (n=9) to demonstrate that the human skin xenograft supports
CA-MRSA infection. (A) Gross analysis of the skin tissues were examined in CA-MRSA inoculated humanized
(human skin) SRG rats (n=9) and compared to CA-MRSA infected human skin (Patient CA-MRSA skin photo
credit: S. Camazine); healthy control-human skin in humanized (human skin) SRG rats (n=>5) were also used as
controls to determine skin lesions. (C) The skin lesions in the CA-MRSA inoculated humanized (human skin)
SRG rats (n=9) supports high CA-MRSA bacteria load as measured at six weeks post-infection.
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fetal skin. Rodents were housed under specific-pathogen-free conditions and fed irradiated chow and autoclaved
water.

Immune cell reconstitution and functional assays. For evaluating human immune cell reconstitu-
tion at indicated time points, peripheral blood was collected from animals, and leukocytes were analyzed using
flow cytometry"”. Briefly, peripheral blood was collected from rodents and mixed with 20 mM Ethylenediami-
netetraacetic acid (EDTA) at a 1:1 ratio, and single-cell leukocytes were prepared via red blood cells lysis using
Ammonium-Chloride-Potassium (ACK) buffer. For evaluating human immune reconstitution in the human
skin xenograft in the hSIS-humanized mouse model, human skin tissue was excised from an hSIS-humanized
mouse. Skin samples were cut into small and digested with collagenase. The dermis was separated from the
epidermis, and a single-cell suspension of dermal tissue was created using a gentleMACS dissociator (Miltenyi
Biotech). Epidermal tissues underwent trypsinization in order to obtain a single-cell suspension. Single-cell sus-
pensions were stained with a LIVE/DEAD Fixable Aqua Dead Cell Stain Kit (ThermoFisher Scientific) and fluo-
rochrome-conjugated antibodies (anti-mouse CD45-BioLegend Cat. No. 103126, anti-human CD45-BioLegend
Cat. No. 304014), fixed with formalin, and analyzed on a BD LSRFortessa™ cell analyzer—flow cytometer (BD
Biosciences). Data were analyzed using FlowJo software (Dako). Leukocytes were selected based on forward,
and side scatter measurements. Single-cell and live leukocytes were selected for further analysis of the percent-
age of human leukocytes (anti-human CD45%, hCD3*, hCD4*, CD8*, hy§TCR*, hCD19*, hCD14*, hCD16*,
hCD66b*) and mouse leukocytes (anti-mouse CD45%). The analysis of the various human immune cell popula-
tions and subsets were gated on human leukocytes. Human T cells were also isolated from the thymus tissue
in humanized SRG rats via immunomagnetic selection using an anti-human CD3 antibody (EasySep™ Human
CD3 Positive Selection, Catalog # 17951, Stemcell Technologies) and treated without (vehicle) or with Gibco™
Dynabeads™ Human T-Activator CD3/CD28 (Cat. No. 111.61D, ThermoFisher Scientific) in the presence of
recombinant IL2 and BD GolgiPlug (BD Biosciences) for 12 h. Human cytokine expression (hWI'NFa and hIFNy)
in human T cells were analyzed using BD LSRFortessa™ cell analyzer—flow cytometer (BD Biosciences), and the
data were analyzed using FlowJo software (Dako).

Gross/In situ immune cell analysis. Gross analysis of tissues was performed using a camera (8 meg-
apixels), with animals either euthanized or anesthetized prior to photographing. Indicated tissue samples
from humanized rodents or humans (adult human skin from a 77-year-old male, BioChain, catalog number:
T2234218 or adult female breast skin, University of Pittsburgh Biospecimen Repository), were fixed with for-
malin and, subsequently, embedded in paraffin. Paraffin-embedded, fixed sections were stained via hematoxylin
and eosin, or via indicated human antibodies!” (anti-human CD45-Biocare Medical Cat. No. CME PM016AA;
anti-human CD3-Biocare Medical Cat. No. CME 324 A, B, C; anti-human CD68-Biocare Medical catalog num-
ber CM 033 A, B, C; anti-human CD20-Biocare Medical catalog number ACR 3004 A, B; anti-human alpha-
smooth muscle actin; anti-pan cytokeratin, Clone AE1/AE3, Biocare Medical catalog number SKU: 011; anti-
human fibroblast, Clone TE7, Millipore Sigma catalog number CBL271; anti-human CD207, Dendritics catalog
number: DDX0362). The immunoreactivity of the antibodies was determined via incubation with DAB substrate
(MACH 2 Detection Kit, Biocare Medical) and counterstaining with hematoxylin.

CA-MRSA infection in the human skin in immunodeficient rodents. The human skin xenografts
on the immunodeficient rodents (SRG rats and NSG mice) were inoculated with CA-MRSA USA300% via intra-
dermal injection with 1x 108 CFU for rats and 1 x 10° CFU for mice; non-transplanted rodents were inoculated
via subqutaneous injection at the same dosage. After three days, portions of equal weight human or rodent skin
was excised, and bacterial load was determined based on the number of colony-forming units (CFU); CA-MRSA
bacterial strain was confirmed via polymerase chain reaction (PCR).

Ethical approval. De-identified human fetal tissues at the gestational age of 18 to 20 weeks were obtained
from medically or elective indicated termination of pregnancy through Magee-Womens Hospital of the Uni-
versity of Pittsburgh Medical Center (UPMC), with the University of Pittsburgh, Health Sciences Tissue Bank.
Written informed consent of the maternal donors was obtained in all cases, under a protocol reviewed and
approved by the Institutional Review Board (IRB) of the University of Pittsburgh; approved guidelines and fed-
eral/state regulations were adhered to for all procedures. The use of de-identified human fetal tissues to con-
struct humanized rodents was reviewed and approved by the University of Pittsburgh IRB Office. The use of
de-identified human fetal tissues did not constitute human subjects research as defined under federal regulations
[45 CFR 46.102(d or f) and 21 CFR 56.102(c), (e), and (1)]. The use of human fetal liver-derived hematopoietic
stem cells was reviewed and approved by the Human Stem Cell Research Oversight (hSCRO) at the University of
Pittsburgh. The use of a biological agent (CA-MRSA), recombinant DNA, and transgenic animals were reviewed
and approved by the Institutional Biosafety Committee (IBC) at the University of Pittsburgh. All animal stud-
ies/experimental protocols were reviewed and approved by the Institutional Animal Care and Use Committee
at the University of Pittsburgh and were conducted following approved guidelines, which adheres to the NIH
guidelines for housing and care of laboratory animals.

Data availability
The datasets generated during and/or analyzed by the authors during this study are available from the corre-
sponding author on reasonable request.

Scientific Reports |

(2020) 10:14598 | https://doi.org/10.1038/s41598-020-71548-z nature portfolio



www.nature.com/scientificreports/

Obtained via FOIA by Judicial Watch, Inc.

Received: 9 October 2019; Accepted: 13 August 2020
Published online: 03 September 2020

References

1.

Balato, A. et al. Human microbiome: composition and role in inflammatory skin diseases. Arch. Immunol. Ther. Exp. (Warsz.) 67,
1-18. https://doi.org/10.1007/s00005-018-0528-4 (2019).

2. Byrd, A. L., Belkaid, Y. & Segre, J. A. The human skin microbiome. Nat. Rev. Microbiol. 16, 143-155. https://doi.org/10.1038/nrmic
10.2017.157 (2018).

3. Reynolds, E. S., Hart, C. E., Hermance, M. E., Brining, D. L. & Thangamani, S. An overview of animal models for arthropod-borne
viruses. Comput. Med. 67, 232-241 (2017).

4. Rhodes, J. & Fisher, M. C. Global epidemiology of emerging Candida auris. Curr. Opin. Microbiol. 52, 84-89. https://doi.org/10.
1016/j.mib.2019.05.008 (2019).

5. Mediavilla, J. R., Chen, L., Mathema, B. & Kreiswirth, B. N. Global epidemiology of community-associated methicillin resistant
Staphylococcus aureus (CA-MRSA). Curr. Opin. Microbiol. 15, 588-595. https://doi.org/10.1016/j.mib.2012.08.003 (2012).

6. Bernard, Q. Jaulhac, B. & Boulanger, N. Skin and arthropods: an effective interaction used by pathogens in vector-borne diseases.
Eur. ]. Dermatol. 25(Suppl 1), 18-22. https://doi.org/10.1684/ejd.2015.2550 (2015).

7. Briant, L., Despres, P, Choumet, V. & Misse, D. Role of skin immune cells on the host susceptibility to mosquito-borne viruses.
Virology 464-465, 26-32. https://doi.org/10.1016/j.virol.2014.06.023 (2014).

8. Kupper, T. S. & Fuhlbrigge, R. C. Immune surveillance in the skin: mechanisms and clinical consequences. Nat. Rev. Immunol. 4,
211-222. https://doi.org/10.1038/nri1310 (2004).

9. Miller, L. S. & Cho, J. S. Immun ty against Staphylococcus aureus cutaneous infections. Nat. Rev. Immunol. 11, 505-518. https://
doi.org/10.1038/nri3010 (2011).

10. Eyerich, S., Eyerich, K., Traidl-Hoffmann, C. & Biedermann, T. Cutaneous barriers and skin immun ty: differentiating a connected
network. Trends Immunol. 39, 315-327. https://doi.org/10.1016/}.it.2018.02.004 (2018).

11. Nicolas, J. F. & Guy, B. Intradermal, epidermal and transcutaneous vaccination: from immunology to clinical practice. Expert Rev.
Vac. 7, 1201-1214. https://doi.org/10.1586/14760584.7.8.1201 (2008).

12. Combadiere, B. & Liard, C. Transcutaneous and intradermal vaccination. Hum. Vac. 7, 811-827. https://doi.org/10.4161/hv.7.8.
16274 (2011).

13. Zomer, H. D. & Trentin, A. G. Skin wound healing in humans and mice: challenges in translational research. J. Dermatol. Sci. 90,
3-12. https://doi.org/10.1016/j.jdermsci.2017.12.009 (2018).

14. Pasparakis, M., Haase, I. & Nestle, F. O. Mechanisms regulating skin immunity and inflammation. Nat. Rev. Immunol. 14, 289-301.
https://doi.org/10.1038/nri3646 (2014).

15. Steiniger, B. S. Human spleen microanatomy: why mice do not suffice. Immunology 145, 334-346. https://doi.org/10.1111/imm.
12469 (2015).

16. Steiniger, B., Barth, P. & Hellinger, A. The perifollicular and marginal zones of the human splenic white pulp : do fibroblasts guide
lymphocyte immigration?. Am. J. Pathol. 159, 501-512. https://doi.org/10.1016/S0002-9440(10)61722-1 (2001).

17. Samal, J. et al. Human immunodeficiency virus infection induces lymphoid fibrosis in the BM-liver-thymus-spleen humanized
mouse model. JCI Insight https://doi.org/10.1172/jci.insight.120430 (2018).

18. Roozendaal, R. & Mebius, R. E. Stromal cell-immune cell interactions. Annu. Rev. Immunol. 29, 23-43. https://doi.org/10.1146/
annurev-immunol-031210-101357 (2011).

19. Agarwal, Y. et al. Moving beyond the mousetrap: current and emerging humanized mouse and rat models for investigating
prevention and cure strategies against HIV infection and associated pathologies. Retrovirology 17, 8. https://doi.org/10.1186/
$12977-020-00515-3 (2020).

20. Akkina, R. et al. Small animal models for human immunodeficiency virus (HIV), hepatitis B, and tuberculosis: proceedings of an
NIAID workshop. Curr. HIV Res. 18, 19-28. https://doi.org/10.2174/1570162X18666191223114019 (2020).

21. Victor Garcia, J. Humanized mice for HIV and AIDS research. Curr. Opin. Virol. 19, 56-64. https://doi.org/10.1016/j.coviro.2016.
06.010 (2016).

22. Shultz, L. D., Brehm, M. A., Garcia-Martinez, J. V. & Greiner, D. L. Humanized mice for immune system investigation: progress,
promise and challenges. Nat. Rev. Immunol. 12, 786-798. https://doi.org/10.1038/nri3311 (2012).

23. Walsh, N. C. et al. Humanized mouse models of clinical disease. Annu. Rev. Pathol. 12, 187-215. https://doi.org/10.1146/annur
ev-pathol-052016-100332 (2017).

24. Klicznik, M. M. et al. Human CD4(+)CD103(+) cutaneous resident memory T cells are found in the circulation of healthy indi-
viduals. Sci Immunol. https://doi.org/10.1126/sciimmunol.aav8995 (2019).

25. Tseng, C. W. et al. Increased susceptibility of humanized NSG mice to panton-valentine leukocidin and Staphylococcus aureus skin
infection. PLoS Pathog. 11, €1005292. https://doi.org/10.1371/journal.ppat.1005292 (2015).

26. Wickersham, M. et al. Metabolic stress drives keratinocyte defenses against Staphylococcus aureus infection. Cell Rep. 18, 2742-2751.
https://doi.org/10.1016/j.celrep.2017.02.055 (2017).

27. Soong, G. et al. Methicillin-resistant Staphylococcus aureus adaptation to human keratinocytes. mBio. https://doi.org/10.1128/
mBio.00289-15 (2015).

28. Melican, K., Michea Veloso, P., Martin, T., Bruneval, P. & Dumenil, G. Adhesion of Neisseria meningitidis to dermal vessels leads
to local vascular damage and purpura in a humanized mouse model. PLoS Pathog 9, €1003139. https://doi.org/10.1371/journal.
ppat.1003139 (2013).

29. Schulz, A. et al. Neutrophil recruitment to noninvasive MRSA at the stratum corneum of human skin mediates transient coloniza-
tion. Cell Rep. 29, 1074-1081 e1075. https://doi.org/10.1016/j.celrep.2019.09.055 (2019).

30. Allen, T. M. et al. Humanized immune system mouse models: progress, challenges and opportunities. Nat. Immunol. 20, 770-774.
https://doi.org/10.1038/541590-019-0416-z (2019).

31. Erdag, G. & Morgan, J. R. Survival of fetal skin grafts is prolonged on the human peripheral blood lymphocyte reconstituted-severe
combined immunodeficient mouse/skin allograft model. Transplantation 73, 519-528 (2002).

32. Lane, A. T, Scott, G. A. & Day, K. H. Development of human fetal skin transplanted to the nude mouse. J. Invest. Dermatol. 93,
787-791. https://doi.org/10.1111/1523-1747.ep12284423 (1989).

33. Tannaccone, P. M. & Jacob, H. J. Rats!. Dis. Models Mech. 2, 206-210. https://doi.org/10.1242/dmm.002733 (2009).

34. Brungger, A., Hubler, M. & Rohr, H. P. Human skin grafts on athymic nude rats. An experimental model for dermatological
research. Exp. Cell Biol. 52, 122-124 (1984).

35. Gilhar, A, Etzioni, A. & Krueger, G. G. Hair-growth in human split-thickness skin-grafts transplanted onto nude rats—the role
of ciclosporin. Dermatologica 181, 117-121. https://doi.org/10.1159/000247898 (1990).

36. Gilhar, A. et al. Description of and treatment to inhibit the rejection of human spl t-thickness skin-grafts by congenitally athymic
(nude) rats. Exp. Cell Biol. 54, 263-274 (1986).

37. Petratos, P. B. et al. Full-thickness human foreskin transplantation onto nude rats as an in vivo model of acute human wound
healing. Plast. Reconstr. Surg. 111, 1988-1997. https://doi.org/10.1097/01.PRS.0000056831.87062.4B (2003).

Scientific Reports|  (2020) 10:14598 | https://doi.org/10.1038/s41598-020-71548-z nature portfolio



www.nature.com/scientificreports/

Obtained via FOIA by Judicial Watch, Inc.

38. Noto, E. K. et al. Novel immunodeficient rat models capable of supporting the growth of human tumor xenografts. Cancer Res. 78,
72-73 (2018).

39. Noto, E. K. et al. The SRG (TM) rat: A novel SCID rat for humanization studies. Cancer Res. https://doi.org/10.1158/1538-7445.
Am2018-1155 (2018).

40. de Oliveira, V. L. et al. Humanized mouse model of skin inflammation is characterized by disturbed keratinocyte differentiation
and influx of IL-17A producing T cells. PLoS ONE 7, e45509 (2012).

41. Watanabe, R. et al. Human skin is protected by four functionally and phenotypically discrete populations of resident and recircu-
lating memory T cells. Sci. Transl. Med. 7, 279ra239 (2015).

42. Hartmann-Fritsch, F,, Biedermann, T., Braziulis, E., Meuli, M. & Reichmann, E. A new model for preclinical testing of dermal
substitutes for human skin reconstruction. Pediatr. Surg. Int. 29, 479-488 (2013).

43. Gudjonsson, J. E., Johnston, A., Dyson, M., Valdimarsson, H. & Elder, J. T. Mouse models of psoriasis. J. Invest. Dermatol. 127,
12921308 (2007).

44. Lorenz, H. P. et al. Scarless wound repair: a human fetal skin model. Development 114, 253-259 (1992).

45. Aneiros-Fernandez, J. et al. Expression of smoothelin and smooth muscle actin in the skin. Histol. Histopathol. 26, 673-678. https://
doi.org/10.14670/HH-26.673 (2011).

46. Hua, S. et al. Potential role for HIV-specific CD38-/HLA-DR+ CD8+ T cells in viral suppression and cytotoxicity in HIV control-
lers. PLoS ONE 9, €101920. https://doi.org/10.1371/journal.pone.0101920 (2014).

47. Pearse, G. Normal structure, function and histology of the thymus. Toxicol. Pathol. 34, 504-514. https://doi.org/10.1080/01926
230600865549 (2006).

48. Prince, A., Wang, H., K tur, K. & Parker, D. Humanized mice exhib t increased susceptibility to Staphylococcus aureus pneumonia.
J. Infect. Dis. 215, 1386-1395. https://doi.org/10.1093/infdis/jiw425 (2017).

49. Menoret, S. et al. In Vivo Analysis of Human Immune Responses in Immunodeficient Rats. Transplantation 104, 715-723. https://
doi.org/10.1097/TP.0000000000003047 (2020).

50. Yang, X. et al. An immune system-modified rat model for human stem cell transplantation research. Stem Cell Rep. 11, 514-521.
https://doi.org/10.1016/j.stemcr.2018.06.004 (2018).

51. Spengler, J. R. et al. Severity of disease in humanized mice infected with ebola virus or reston virus is associated with magnitude
of early viral replication in liver. J. Infect. Dis. 217, 58-63. https://doi.org/10.1093/infdis/jix562 (2017).

52. Jaiswal, S. et al. Dengue virus infection induces broadly cross-reactive human IgM antibodies that recognize intact virions in
humanized BLT-NSG mice. Exp. Biol. Med. (Maywood) 240, 67-78. https://doi.org/10.1177/1535370214546273 (2015).

53. Frias-Staheli, N. et al. Utility of humanized BLT mice for analysis of dengue virus infection and antiviral drug testing. J. Virol. 88,
2205-2218. https://doi.org/10.1128/JV1.03085-13 (2014).

54. Jaiswal, S. et al. Enhanced humoral and HLA-A2-restricted dengue virus-specific T-cell responses in humanized BLT NSG mice.
Immunology 136, 334-343. https://doi.org/10.1111/j.1365-2567.2012.03585.x (2012).

55. Mota, J. & Rico-Hesse, R. Dengue virus tropism in humanized mice recapitulates human dengue fever. PLoS ONE 6, €20762. https://
doi.org/10.1371/journal.pone.0020762 (2011).

56. Kuruvilla, J. G., Troyer, R. M., Devi, S. & Akkina, R. Dengue virus infection and immune response in humanized RAG2(-/-)
gamma(c)(-/-) (RAG-hu) mice. Virology 369, 143-152. https://doi.org/10.1016/j.virol.2007.06.005 (2007).

57. Bente, D. A., Melkus, M. W, Garcia, ]. V. & Rico-Hesse, R. Dengue fever in humanized NOD/SCID mice. J. Virol. 79, 13797-13799.
https://doi.org/10.1128/JV1.79.21.13797-13799.2005 (2005).

58. Lee, E. K. et al. Effects of lymphocyte profile on development of EBV-induced lymphoma subtypes in humanized mice. Proc. Natl.
Acad. Sci. USA 112, 13081-13086. https://doi.org/10.1073/pnas.1407075112 (2015).

59. Whitehurst, C. B. et al. Knockout of Epstein-Barr virus BPLF1 retards B-cell transformation and lymphoma formation in human-
ized mice. mBio 6, €01574-01515 (2015).

60. Wang, L. X. et al. Humanized-BLT mouse model of Kaposi’s sarcoma-associated herpesvirus infection. Proc. Natl. Acad. Sci. USA
111, 3146-3151. https://doi.org/10.1073/pnas.1318175111 (2014).

61. Denton, P. W. ef al. Systemic administration of antiretrovirals prior to exposure prevents rectal and intravenous HIV-1 transmis-
sion in humanized BLT mice. PLoS ONE 5, e8829. https://doi.org/10.1371/journal.pone.0008829 (2010).

62. Denton, P. W. et al. Generation of HIV latency in humanized BLT mice. J. Virol. 86, 630-634. https://doi.org/10.1128/]V1.06120-11
(2012).

63. Melkus, M. W. et al. Humanized mice mount specific adaptive and innate immune responses to EBV and TSST-1. Nat. Med. 12,
1316-1322. https://doi.org/10.1038/nm1431 (2006).

64. Mariani, R. et al. Mouse-human heterokaryons support efficient human immunodeficiency virus type 1 assembly. J. Virol. 75,
3141-3151. https://doi.org/10.1128/JV1.75.7.3141-3151.2001 (2001).

Acknowledgments

We used the UPMC-Hillman Cancer Center and Tissue and Research Pathology within the University of Pitts-
burgh Biospecimen Core, which is supported in part by the NIH award P30CA047904. Miss Vanshika Narala
and Miss Nivitha Periyapatna, Department of Infectious Diseases and Microbiology, University of Pittsburgh
assisted with collecting histological data and analysis. Berthony Deslouches, Department of Microbiology and
Molecular Genetics, University of Pittsburgh provided insightful advice on developing this project. This work
was supported by the National Institutes of Health (NIH)-National Institute of Allergy and Infectious Diseases
(NIAID) (R21AI135412). The National Institute of Health, which funds this work, requires scientists to submit
final peer-reviewed journal manuscripts that arise from NIH funds to the digital archive PubMed Central upon
acceptance for publication.

Author contributions

M.B, L.T,, T.Y,, and A.R. conceived and designed experiments in the study. Y.A., C.B,, S.H., A.D,, L.T,R.S,,S.K,,
S.B., I.C., and M.B. performed experiments. M.B., A.R., L.T., Y.A., and C.B. analyzed and interpreted the data.
M.B, YA, C.B, S.B,, I.C. and S.H. prepared the manuscript.

Competing interests

Yash Agarwal, Cole Beatty, Sara Ho, Lance Thurlow, Antu Das, Samantha Kelly, Rajeev Salunke, Isabella Cas-
tronova, Shivkumar Biradar, Anthony Richardson, and Moses Bility have declared that no conflict of interest
exists. Tseten Yeshi has a financial conflict of interest, as he works for HaraBiolabs, which provides the Sprague-
Dawley-Rag2tm2hera []2rytmibera (SRG) rat commerecially.

Scientific Reports |

(2020) 10:14598 | https://doi.org/10.1038/s41598-020-71548-z nature portfolio



www.nature.com/scientificreports/
Obtained via FOIA by Judicial Watch, Inc.

Additional information
Supplementary information is available for this paper at https://doi.org/10.1038/541598-020-71548-z.

Correspondence and requests for materials should be addressed to M.B.
Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

T License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2020, corrected publication 2021

Scientific Reports|  (2020)10:14598 | https://doi.org/10.1038/541598-020-71548-2 natureportfolio



Obtained via FOIA by Judicial Watch, Inc.

From: Tabak, Lawrence (NIH/OD) [E]

Sent: Sat, 16 Oct 2021 15:22:42 -0500

To: Jorgenson, Lyric (NIH/OD) [E];Collins, Francis (NIH/OD) [E];Burklow, John
(NIH/OD) [E];Hallett, Adrienne (NIH/OD) [E];Lauer, Michael (NIH/OD) [E];Myles, Renate (NIH/OD) [E]
Subject: Re: Fetal tissue research-University of Pittsbugh

yes please.

thanks

larry

From: "Jorgenson, Lyric (NIH/OD) [E]" <lyric.jorgenson@nih.gov>

Date: Saturday, October 16, 2021 at 3:58 PM

To: "Tabak, Lawrence (NIH/OD) [E]" <lawrence.tabak@nih.gov>, Francis Collins
<collinsf@od.nih.gov>, "Burklow, John (NIH/OD) [E]" <burklowj@od.nih.gov>, "Hallett,
Adrienne (NIH/OD) [E]" <adrienne.hallett@nih.gov>, "Lauer, Michael (NIH/OD) [E]"
<michael.lauer@nih.gov>, "Myles, Renate (NIH/OD) [E]" <mylesr@mail.nih.gov>
Subject: RE: Fetal tissue research-University of Pittsbugh

(b) (5)

From: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>

Sent: Saturday, October 16, 2021 2:07 PM

To: Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>; Burklow, John (NIH/OD) [E]
<burklowj@od.nih.gov>; Hallett, Adrienne (NIH/OD) [E] <adrienne.hallett@nih.gov>; Lauer, Michael
(NIH/OD) [E] <michael.lauer@nih.gov>; Jorgenson, Lyric (NIH/OD) [E] <lyric.jorgenson@nih.gov>; Myles,
Renate (NIH/OD) [E] <mylesr@mail.nih.gov>

Subject: Re: Fetal tissue research-University of Pittsbugh

Francis,

| suggest we discuss at ExCom. In the interim, | recommend that | respond to Jeremy and offer to meet
with his Chancellor together with Mike Lauer.

Larry

From: "Burklow, John (NIH/OD) [E]" <burklowj@od.nih.gov>

Date: Saturday, October 16, 2021 at 12:38 PM

To: Francis Collins <collinsf@od.nih.gov>, "Tabak, Lawrence (NIH/OD) [E]"
<lawrence.tabak@nih.gov>, "Hallett, Adrienne (NIH/OD) [E]" <adrienne.hallett@nih.gov>,
"Lauer, Michael (NIH/OD) [E]" <michael.lauer@nih.gov>, "Jorgenson, Lyric (NIH/OD) [E]"
<lyric.jorgenson@nih.gov>, "Myles, Renate (NIH/OD) [E]" <mylesr@mail.nih.gov>
Subject: Fwd: Fetal tissue research-University of Pittsbugh

+ Renate.

Sent from my iPhone
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Begin forwarded message:

From: "Collins, Francis (NIH/OD) [E]" <collinsf@od.nih.gov>

Date: October 16, 2021 at 9:53:00 AM EDT

To: "Tabak, Lawrence (NIH/OD) [E]" <lawrence.tabak@nih.gov>, "Burklow, John (NIH/OD)
[E]" <burklowj@od.nih.gov>, "Jorgenson, Lyric (NIH/OD) [E]" <lyric.jorgenson@nih.gov>,
"Hallett, Adrienne (NIH/OD) [E]" <adrienne.hallett@nih.gov>, "Lauer, Michael (NIH/OD)
[E]" <michael.lauer@nih.gov>

Subject: FW: Fetal tissue research-University of Pittsbugh

Adding Lyric, Adrienne, and Mike.

From: Berg, Jeremy <jber itt.edu>

Sent: Saturday, October 16, 2021 9:50 AM

To: Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>

Cc: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>; Burklow, John (NIH/OD) [E]
<burklowj@od.nih.gov>

Subject: Fetal tissue research-University of Pittsbugh

Hi Francis:

| write regarding ongoing efforts to undermine important science using fetal tissue. As you
no doubt know, various public universities have been the subject of rotating attacks about
research using fetal tissue, sometimes citing NIH support for the research. It is now the
University of Pittsburgh turn in the spotlight. The event that triggered this is the
publication of a paper (attached) on grafting fetal skin onto rodents supported by an R21
from NIAID (https://reporter.nih.gov/search/cbh4-6MG-UCNgeeBHC15ew/project-
details/9599671 ). | provide this only for background as the details do not matter for the
issue | am raising.

Pitt’s response to concerns raised by state legislators and various news outlets has been to
commission an outside review of Pitt’s practices and compliance. The University believes
that all appropriate practices and laws have been followed. However, this outside review
has been met with additional complaints (see https://www.foxnews.com/us/pittsburgh-
investigation-fetal-tissue-probe-cone-silence ).

We have been discussing these issues and it seems that this is an organized attempt to
delegitimize science based on fetal tissue rather than to identify misbehavior (although, of
course, any misbehavior does create opportunities for outrage). In light of this, we feel
that the scientific community would benefit if more institutions could stand together to
take some of the power out of the one-at-a-time strategy that appears to be operating.

Our Chancellor Pat Gallagher, former Director of NIST and your Senate confirmation
colleague would like the opportunity to discuss this with you or other appropriate

individuals at NIH via whatever venue would be preferred (phone, Zoom, in Bethesda).

If this is possible, please let me know the best way to make the appropriate arrangements.
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Thank you for your consideration and best wishes for the remainder of your time at NIH
and for the next phase.

Best, Jeremy

Jeremy M. Berg, Ph.D.

University of Pittsburgh

Associate Senior Vice Chancellor for Science Strategy and Planning

in the Health Sciences

Professor of Computational and Systems Biology

3550 Terrace Street

Pittsburgh, PA 15213

(412)624-1223
(b) (6) (cell)

jberg@pitt.edu<mailto:jberg@pitt.edu>
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From: Tabak, Lawrence (NIH/OD) [E]

Sent: Sun, 17 Oct 2021 08:29:04 -0500

To: Berg, Jeremy

Cc: Burklow, John (NIH/OD) [E];Lauer, Michael (NIH/OD) [E]
Subject: Re: Fetal tissue research-University of Pittsbugh

Mike indicated that it is arranged (dropping FC to bcc line).
Larry

From: Jeremy Berg <jberg@pitt.edu>

Date: Sunday, October 17, 2021 at 9:27 AM

To: "Tabak, Lawrence (NIH/OD) [E]" <lawrence.tabak@nih.gov>

Cc: Francis Collins <collinsf@od.nih.gov>, "Burklow, John (NIH/OD) [E]"
<burklowj@od.nih.gov>, "Lauer, Michael (NIH/OD) [E]" <michael.lauer@nih.gov>
Subject: Re: Fetal tissue research-University of Pittsbugh

Thanks, Larry. Has this meeting been arranged or is this still to be done?

Best, Jeremy

Jeremy M. Berg, Ph.D.
University of Pittsburgh
Associate Senior Vice Chancellor for Science Strategy and Planning
in the Health Sciences
Professor of Computational and Systems Biology
3550 Terrace Street
Pittsburgh, PA 15213
(412)624-1223
OO (cell)
jberg@pitt.edu

From: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>

Date: Sunday, October 17, 2021 at 9:18 AM

To: Berg, Jeremy <jberg@pitt.edu>

Cc: Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>, Burklow, John (NIH/OD) [E]
<burklowj@od.nih.gov>, Lauer, Michael (NIH/OD) [E] <michael.lauer@nih.gov>
Subject: Re: Fetal tissue research-University of Pittsbugh

Jeremy,
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Mike Lauer (added to this thread) will be meeting with your VPR on Wednesday. Based upon the
outcome of that meeting, Mike and | are willing to meet with your Chancellor if that is still desired.

Best wishes,
Larry

Lawrence A. Tabak, DDS, PhD
Principal Deputy Director, NIH

From: Jeremy Berg <jberg@pitt.edu>

Date: Saturday, October 16, 2021 at 9:50 AM

To: Francis Collins <collinsf@od.nih.gov>

Cc: "Tabak, Lawrence (NIH/OD) [E]" <lawrence.tabak@nih.gov>, "Burklow, John (NIH/OD) [E]"
<burklowj@od.nih.gov>

Subject: Fetal tissue research-University of Pittsbugh

Hi Francis:

| write regarding ongoing efforts to undermine important science using fetal
tissue. As you no doubt know, various public universities have been the subject of
rotating attacks about research using fetal tissue, sometimes citing NIH support
for the research. It is now the University of Pittsburgh turn in the spotlight. The
event that triggered this is the publication of a paper (attached) on grafting fetal
skin onto rodents supported by an R21 from NIAID
(https://reporter.nih.gov/search/cbh4-6MG-UCNgeeBHC15ew/project-
details/9599671 ). | provide this only for background as the details do not matter
for the issue | am raising.

Pitt’s response to concerns raised by state legislators and various news outlets
has been to commission an outside review of Pitt’s practices and compliance. The
University believes that all appropriate practices and laws have been followed.
However, this outside review has been met with additional complaints (see
https://www.foxnews.com/us/pittsburgh-investigation-fetal-tissue-probe-cone-
silence ).

We have been discussing these issues and it seems that this is an organized
attempt to delegitimize science based on fetal tissue rather than to identify
misbehavior (although, of course, any misbehavior does create opportunities for
outrage). In light of this, we feel that the scientific community would benefit if
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more institutions could stand together to take some of the power out of the one-
at-a-time strategy that appears to be operating.

Our Chancellor Pat Gallagher, former Director of NIST and your Senate
confirmation colleague would like the opportunity to discuss this with you or
other appropriate individuals at NIH via whatever venue would be preferred
(phone, Zoom, in Bethesda).

If this is possible, please let me know the best way to make the appropriate
arrangements.

Thank you for your consideration and best wishes for the remainder of your time
at NIH and for the next phase.

Best, Jeremy

Jeremy M. Berg, Ph.D.
University of Pittsburgh
Associate Senior Vice Chancellor for Science Strategy and Planning
in the Health Sciences
Professor of Computational and Systems Biology
3550 Terrace Street
Pittsburgh, PA 15213
(412)624-1223
@ (cell)
jberg@pitt.edu
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From: Myles, Renate (NIH/OD) [E]
Sent: Sun, 17 Oct 2021 08:48:42 -0500
To: Hallett, Adrienne (NIH/OD) [E];Tabak, Lawrence (NIH/OD) [E];Lauer, Michael

(NIH/OD) [E];Collins, Francis (NIH/OD) [E];Burklow, John (NIH/OD) [E];Jorgenson, Lyric (NIH/OD)
[E];Wood, Gretchen (NIH/OD) [E]
Subject: Re: Fetal tissue research-University of Pittsbugh

I’ll send fact sheet and QA via SEFT. Some things waiting for OER meeting to be answered.
Renate Myles

Acting Associate Director for Communications and Public Liaison

Acting Director, Office of Communications and Public Liaison

National Institutes of Health

301-435-3638

From: Hallett, Adrienne (NIH/OD) [E] <adrienne.hallett@nih.gov>

Sent: Sunday, October 17, 2021 9:42:05 AM

To: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>; Lauer, Michael (NIH/OD) [E]
<michael.lauer@nih.gov>; Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>; Burklow, John (NIH/OD)
[E] <burklowj@od.nih.gov>; Jorgenson, Lyric (NIH/OD) [E] <lyric.jorgenson@nih.gov>; Myles, Renate
(NIH/OD) [E] <mylesr@mail.nih.gov>; Wood, Gretchen (NIH/OD) [E] <woodgs@od.nih.gov>

Subject: Re: Fetal tissue research-University of Pittsbugh

FYI. We are responding to a Congressional letter. The draft is waiting for additional information
from Mike’s call.

From: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>

Sent: Sunday, October 17, 2021 9:15:26 AM

To: Lauer, Michael (NIH/OD) [E] <michael.lauer@nih.gov>; Collins, Francis (NIH/OD) [E]
<collinsf@od.nih.gov>; Burklow, John (NIH/OD) [E] <burklowj@od.nih.gov>; Hallett, Adrienne (NIH/OD)
[E] <adrienne.hallett@nih.gov>; Jorgenson, Lyric (NIH/OD) [E] <lyric.jorgenson@nih.gov>; Myles, Renate
(NIH/OD) [E] <mylesr@mail.nih.gov>; Wood, Gretchen (NIH/OD) [E] <woodgs@od.nih.gov>

Subject: Re: Fetal tissue research-University of Pittsbugh

So in addition to letting Jeremy know that Mike and | are willing to meet with their Chancellor, | will also
indicate that Mike is meeting with the VPR on Wed.

From: "Lauer, Michael (NIH/OD) [E]" <michael.lauer@nih.gov>

Date: Saturday, October 16, 2021 at 7:28 PM

To: Francis Collins <collinsf@od.nih.gov>, "Tabak, Lawrence (NIH/OD) [E]"
<lawrence.tabak@nih.gov>, "Burklow, John (NIH/OD) [E]" <burklowj@od.nih.gov>, "Hallett,
Adrienne (NIH/OD) [E]" <adrienne.hallett@nih.gov>, "Jorgenson, Lyric (NIH/OD) [E]"
<lyric.jorgenson@nih.gov>, "Myles, Renate (NIH/OD) [E]" <mylesr@mail.nih.gov>, "Wood,
Gretchen (NIH/OD) [E]" <woodgs@od.nih.gov>

Cc: "Lauer, Michael (NIH/OD) [E]" <michael.lauer@nih.gov>

Subject: Re: Fetal tissue research-University of Pittsbugh
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Good evening — We have a Zoom meeting scheduled with the Pitt VPR and team this
Wednesday, October 20, at 9:30 AM. That’s why I'll be late for Exec Comm — I'll join at 10 AM.
So the timing works.

Thanks, Mike

From: "Collins, Francis (NIH/OD) [E]" <collinsf@od.nih.gov>

Date: Saturday, October 16, 2021 at 5:36 PM

To: "Tabak, Lawrence (NIH/OD) [E]" <lawrence.tabak@nih.gov>, "Burklow, John
(NIH/OD) [E]" <burklowj@od.nih.gov>, "Hallett, Adrienne (NIH/OD) [E]"
<adrienne.hallett@nih.gov>, "Lauer, Michael (NIH/OD) [E]" <michael.lauer@nih.gov>,
"Jorgenson, Lyric (NIH/OD) [E]" <lyric.jorgenson@nih.gov>, "Myles, Renate (NIH/OD)
[E]" <mylesr@mail.nih.gov>, "Wood, Gretchen (NIH/OD) [E]" <woodgs@od.nih.gov>
Subject: RE: Fetal tissue research-University of Pittsbugh

That sounds right. +Gretchen

FC

From: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>

Sent: Saturday, October 16, 2021 2:07 PM

To: Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>; Burklow, John (NIH/OD) [E]
<burklowj@od.nih.gov>; Hallett, Adrienne (NIH/OD) [E] <adrienne.hallett@nih.gov>; Lauer,
Michael (NIH/OD) [E] <michael.lauer@nih.gov>; Jorgenson, Lyric (NIH/OD) [E]
<lyric.jorgenson@nih.gov>; Myles, Renate (NIH/OD) [E] <mylesr@mail.nih.gov>

Subject: Re: Fetal tissue research-University of Pittsbugh

Francis,

| suggest we discuss at ExCom. In the interim, | recommend that | respond to Jeremy and offer
to meet with his Chancellor together with Mike Lauer.

Larry

From: "Burklow, John (NIH/OD) [E]" <burklowj@od.nih.gov>

Date: Saturday, October 16, 2021 at 12:38 PM

To: Francis Collins <collinsf@od.nih.gov>, "Tabak, Lawrence (NIH/OD) [E]"
<lawrence.tabak@nih.gov>, "Hallett, Adrienne (NIH/OD) [E]"
<adrienne.hallett@nih.gov>, "Lauer, Michael (NIH/OD) [E]" <michael.lauer@nih.gov>,
"Jorgenson, Lyric (NIH/OD) [E]" <lyric.jorgenson@nih.gov>, "Myles, Renate (NIH/OD)
[E]" <mylesr@mail.nih.gov>

Subject: Fwd: Fetal tissue research-University of Pittsbugh

+ Renate.

Sent from my iPhone
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Begin forwarded message:

From: "Collins, Francis (NIH/OD) [E]" <collinsf@od.nih.gov>

Date: October 16, 2021 at 9:53:00 AM EDT

To: "Tabak, Lawrence (NIH/OD) [E]" <lawrence.tabak@nih.gov>, "Burklow, John
(NIH/OD) [E]" <burklowj@od.nih.gov>, "Jorgenson, Lyric (NIH/OD) [E]"
<lyric.jorgenson@nih.gov>, "Hallett, Adrienne (NIH/OD) [E]"
<adrienne.hallett@nih.gov>, "Lauer, Michael (NIH/OD) [E]"
<michael.lauer@nih.gov>

Subject: FW: Fetal tissue research-University of Pittsbugh

Adding Lyric, Adrienne, and Mike.

From: Berg, Jeremy <jberg@pitt.edu>
Sent: Saturday, October 16, 2021 9:50 AM

To: Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>

Cc: Tabak, Lawrence (NIH/OD) [E] <lawrence.tabak@nih.gov>; Burklow, John
(NIH/OD) [E] <burklowj@od.nih.gov>

Subject: Fetal tissue research-University of Pittsbugh

Hi Francis:

| write regarding ongoing efforts to undermine important science using fetal tissue.
As you no doubt know, various public universities have been the subject of rotating
attacks about research using fetal tissue, sometimes citing NIH support for the
research. It is now the University of Pittsburgh turn in the spotlight. The event that
triggered this is the publication of a paper (attached) on grafting fetal skin onto
rodents supported by an R21 from NIAID (https://reporter.nih.gov/search/cbh4-
6MG-UCNgeeBHC15ew/project-details/9599671 ). | provide this only for
background as the details do not matter for the issue | am raising.

Pitt’s response to concerns raised by state legislators and various news outlets has
been to commission an outside review of Pitt’s practices and compliance. The
University believes that all appropriate practices and laws have been followed.
However, this outside review has been met with additional complaints (see
https://www.foxnews.com/us/pittsburgh-investigation-fetal-tissue-probe-cone-
silence ).

We have been discussing these issues and it seems that this is an organized
attempt to delegitimize science based on fetal tissue rather than to identify
misbehavior (although, of course, any misbehavior does create opportunities for
outrage). In light of this, we feel that the scientific community would benefit if
more institutions could stand together to take some of the power out of the one-
at-a-time strategy that appears to be operating.

Our Chancellor Pat Gallagher, former Director of NIST and your Senate
confirmation colleague would like the opportunity to discuss this with you or other
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appropriate individuals at NIH via whatever venue would be preferred (phone,
Zoom, in Bethesda).

If this is possible, please let me know the best way to make the appropriate
arrangements.

Thank you for your consideration and best wishes for the remainder of your time
at NIH and for the next phase.

Best, Jeremy

Jeremy M. Berg, Ph.D.

University of Pittsburgh

Associate Senior Vice Chancellor for Science Strategy and Planning

in the Health Sciences

Professor of Computational and Systems Biology

3550 Terrace Street

Pittsburgh, PA 15213

(412)624-1223
(b) (5)(Ce”)

jberg@pitt.edu<mailto:jberg@pitt.edu>
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