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DECLARATION OF CHARLES A, VACANTLUNDER 37 CER 1132

L, Charles & Vacantl, MU, ane of the inventors of the abovesreferenved application,

hereby declare:

That | D Charles & Vacanth recebvad a BUAL o Oretghiton University, snd completed
his medical fraining at the University of Nebwaska College of Medicing In 1978, Aller
i brief time in private practice T joined the facalty at the Mussachusetts General
Hespital snd Harvard Medical Schoolas an Instructor in Anesthesiology in 1983,
where [ began my academic career. My research aetivities fopused on the generation
of new tissue, using a technology 1 later termed Tissoe Engineering. fo 1990, 1
established the first faboratory for Tissue Engineoring at the Massachusetts General
Hospital | an the founding president as well as first elected president of the
interpational Tisswe Engincering Soclety, which was also established 1n 1994, In

addition, Dwas the founding sditor of the international josmal Tissue Engdneering.

Estabdished in 1994, the Journal ts very well respucted iuternationaiby, and is now
comsidered the privary reference fournal in the feld, In 1904 Twas appednted
Brofessor and Charr of the Department of Anesthesiology at the University of

Massachusetls and i 1999 was appointed Chair of the nowly established Center for
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Tissue Engineeningal the Unbversity of Massachusetts, The Center was established as
an mdependent program in the graduate school of Health Sciences, [n 2002, he was

appointed Chair of the Department of Anesthesia, Perfoperative and Pain Medicine at

the Brigham and Women's Hospital in Boston where he established the laborstories

for Tissue Engineering and Regenerative Medicine, At that time was awarded sy
endowed Professorship at Harvard Medical School as well as an honorary Mastors of
Science from Harvard Medical School. He retired as Professor Emeritus at Harvard
on Jannary 1, 2016, My rescarch autivities progressed to possibly the first hunan
study in Tissue Engineering: that 15, implaniation of cartilage o correct a sternal
defect assoctated with Poland’s syndrome, in a child, The tirst published report of a
human clinieal application concerned e generation of an intact bone in the shape of
the distal phalany of & thumb, in the New England Jouraal of Medicine, by his lab in
2001, The patient, who bad experienced an avulsion of the distel phalans of his right
thumb during an industrial accident in August 1998, received an implant composed of

porous coralling hydroxyapatite, seeded with lis own bone progenitor cells suspended

in g hydrogel polymer carrier. Investigators in bis lab have received multiple awards
from international sosieties and institutions in recognition of groundbreaking
achisvernents in tissue engineering. 1n addiion, his work has been Roatured in the

public press in magazines sach as Discovery, Life, Time, Business Week, Scientific
Anmerican and the New York Times and many educstional channels on televiston,
One of his patents, eantithed, “Guided development and support of hydrogel cell
composites,” US patent number 6,171,610 BI, which issped on January 9, 2001, was
cited by MIT s Technology Review, as one of the Hve most promising patenss that

tssued 11 the United States irothat year.

I have reviewed the Office Action dated July 6, 2016 in connection with the above-

caption patent application.

Concerning the retraction of the manusenpts published 1 Nature, in my signed
retraction agreement with the publication, I stated that | agreed to retract the papers,

s

but that the majority of authors still felt that the concept was valid, Any staterment
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beyond this as published invthe jowrnal was written by the editors, and not agreed to
by me, nor the majority of the anthors. In signing the agreement to refract the papers,
1 was told by the journal, Nature, that they would publish a statement by several of
the authors that we agreed to retract the manuseripis because of the srrors and
potential issues of plagiarism by the first author, as well as computer enhancement by
the first author of some photos submitted. The journal also agreed to publish a
statement that the majority of the coanthors continued to express confidence in the

published data.

This did not ocour. Instead., sinee one of the seven coauthors stated that he lacked
contfidence in the data, Nature wrote in thoir published staiement that (sl of) the
authors were “anable to say without doubt whether the STAP-SC phenomenon is

feal

The view of six of thoauthors is that the retraction was based on erfors in the
preparation of the manuscript, rather than in the data presented. In an editorial that
accomnpanied the retraction statement, the journal published the following: “The
problems that initially emerged did not fundamentally undenmine the papers’
conclusions. Moreover, replication of such work is not necessarily straightforward or
quick, and the ability 1o use some technigues can be very sensitive to aspects of the

0

experimental protocol

[ do pot believe that retraction of a manuseript should be a basis for denying clainis in
a patent application, as it is nof necessary that any claims made in 2 patent application
be supported by publication in a sewentific journal. Ad the time that the patent
application was submitted, it seewed pradent to include data that we were planning to
publish in Nature. By definition, a retraction equates to the data having never having
been published. By virtue of g retraction, the data is free to be published asywhere

else, or subnutied to any other journal. It is not a declarasion that the data is incorreet.

Regarding the dilliculty in replicating the studies described in Nature, 1t must be

emphastzed that the application of stresses sufficlent to cause cells torrevert back to
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stomn ety ax desortbed By the artivle i & function of technique. The desired agtcome
{lo create stem cells) s highly dependent on the technique and forces applisd. The
stresses applied need o be sufficlently sigmificant to result iy the desired putcome,

Thus, s not gasy wreplicate many of the techaigues,

Constquently, based on g composite of the abose information, | believe that it woudd
be unreasonable o rejeet these olaims on the basiy of the inahility of people who have

never attempted the techsgue 10 do so ou their first soveral attempis,

I addiion, simee the publication of the Nature articles and the sobsegquent eriticisms,
soveral studioy have boen undesrtaken in may own fabs to support the clatms made in
the prtent apphiotion, BEmploying commorcially svatlabla matuee human somatic
cetly of mesodermal origin, we have repentedly exposed such ells o chemieal and
physical stresses, Matore somatic homan foreskin fibroblasts (HFF cells) thas werg
deemed by the supplios to be free of contmmnination by stem cells, were exposed o
mechamcoal and chemical stresses ax desoribed below. We compared the ;mi_::mi;:xi of
trituration stress on cells (as a mechanical stress). hypoxia and cxposure to an acidie
solutton composed of ATP, having a pH of 3-6, to create stress-produced stem cells
{SACL We fult that using homan cells as o viature somatic seorge wonld move us

move spuekly toward humar application,

- We fivst applivd negative sorting of the purchased HFFs for the stemycell marker

ASEASL o remove goy potential sotvee of stom coll contamination, even though they
were deemed 1o be stem cell free as a connmerciad produst. We focused our effornis on
stressing the HEE cells with anvachdic ATP soluticn alone or iy combination swith
mechanical teturation, or with mechanical tritoration alone. Both these mechanieal

and actdic stroxses are dixelosed mnd recited i the olaims of our peading application,

For mschanical rituration, we Hhund that the most offective mechanical titungion for

generating steny cetlywas via pipelting through pipettes §.mvingnﬁ crnal diamoiers af

approximately S00-000 microns for 25 minutes. Using this mechanical stress, we
vegre able 1o genemite spheres compesed of eolls that expreased high fevels of the stem

el pravhers Qotd, Nanog and Sox-2 as evidenced by using hoth
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imrmunehistochenusiry and real time guantiiative POR, as compared to contrals,

LW also fooand that by alternnsing negative, and then positive preasure, to result in the

aspiration and therr extrasion of the coll suspeusion, {in some cases at arate of 1 mb

!

overy five soconds), we were able to consistently convert masure sonatic cella 1o

sphures composed of stom colby (romore than 90% of the siress applivations).

- For exposure W the acidic ATP selution, o solwtion of 0.2mM ATP in Hanks was

spade. Celly wore then suspended dnto a velume of 3 o of Hanks solntion ata
concartration of | milhon cullsicn. The ATP solution was then added drop by drap 1o
the celt suspension. Cells were exposed o this sohution for 30 minutes, affer which

fiime the solution wad neutralied,

. For the combination of mechanical and goid stress, the colls were exposed to the ATP

sofution for § minutes, after which tme they were then triturated i that solution for
an additional 25 muinotes. Aftor stress treatments, the trested cells wore washed and
then malntained o g solution vomposed of 1 Dulbecco™s Modified Fagle

SMedivn F1L2 medis with antibiotios and vitamin B27.

The presence of the steny coll markers was confirmed. When exposing celis w the
seidic AT sohution alone, we were able to generate such spheres. When we exposad
mature somatic gells i the combigation of mechanical avd achd stresses, we were

ovelt miore effertive in generating SACS

53



Pigore 10 Spheres generated from the application of & combination of 3 stresses, scid exposure
and mechanival trituration, By day 10, as evidenced by the use of quantilative PCR, the spheres
were positive for the stem cell markers Qct-4, Nanog and Sox-2. The levels of QU T expression
varied from a up regulation of 10+ 25 thmes control levels. Expression of Nanog was found to
be up regulated from 50 10 200 times contral {fevels, and expression of Sox-2 was in botween

these Iwo ranges.

16, Spheres generated from mature HFY cells after exposure to the stressexs describad,
were then exposed (0 & newp differentiating media as follows, The SACs were plated
onto emithine-coated chamber slides and maintaned in nevrgl Induction media which
was exchanged every 3 davs, Afler 7 days, the cells were fixed on 4%
paraformaldehyde for 30 minutes and testad for expression of neural makers, Many of
the samples analyzed, were positive forexpréssion of the neural stem cell marker

Nestin in amounts of up more than 50 tines the controls, using Quantitative PCR.

17. Piacing these spheres into @ neuro enhancing epvironment cansed thens 1o matore in a
manner v which they first expressed the newral stem cell nrarker, Nestin, as
evidenced by both innmunchistochemisty and quantitative PCR analvsis, (The level

of Nestin up regulation using PCR analysis was in the order of 50 times the control)



18, When the same spheres wore placd in an endoderny favoring media with S00 mg
glucose, they nuatwed o beeome wle containing nsulin as evidenced by

istochemics] stafns,

14, deveral days dater, when madntained Gy this neural media, colis shed from the spheres

matured into neural cells, (photograph belew - figure 2.3 This was successhully

aceomphished not only using conmercially procured human fetal fibvoblasts (HFFs),

but also in human fibroblast obained frony the denmis of a 2«vear-okd fomals,

Flgure 2. Photomicrograph of @ neural coll shed that arose from a mateing stem cells shed Som
a sphere genersted from stressing nidure somativ mesodermally derfved haman fbvoblasts, alter
betng placed In @ neuro enhancing eavironment for 10 days. The appearance of nourons when

X

the spheres were plaved fna neure enhancing medin was confirmed by immunolisiochemical

fh

anslvsis

20, As the cells procured originated from a mesodermal tissue, were negatively sorted for
st eell markers, amd then stressed 1o beoome colls that grew as spheres containing
cells that expressed embryoniv stem vell murkers, and when placed nto ¢ newral
favoring media they then developed o neural cells, (which reprasent cells of an

cetodermal origing, this data supponts the claings made in the patent,

J1.1 am gvware that willful fulse statements and the fike sre pusishable by fine or

unprisonment, or both (I8 ULSC, HI0D and may jeopardize the validity of the



R
Q¥

»;

e

P US
edpe

o
5, )
n & :
el , (9]
% w5
¥4 et
£ %= B
-~ "y
A - an 0
e g Mw %
am = "5 5 3
P e o % ol
P e g P
“ o "y
.ﬁ;\ e - Bt
£, Lo ; 7
S bi P .
-~ - . <.,
55 5 : S
i - e d
2 * o, R T g
2 ; e k=l
., -
7 ‘o
¥ P o
N R et
3 S ko
P fod
o *r
23 o
Z A
2 B
oils .
~ :
wt ‘. et
%2 : Y T,
= -
S 25
43 P < o e
= 7% oy P
o] 7 e ©F B
ek sy M, s
Pt - —— s 3
% ] oo -
ek i 3 e
i, o i) gl
et fd agd s covirs A
e 4 ] o,
] = ar
it £ wir .
3 e ‘.\n.‘\ i, Ve, %
& doa B LY %
7 B ay e, %
bk . \}\A i
2 Food s
bt Z
%
p .
pesee) s
— P
sy .Nm
sl A
“ Fond
= i
ey o3
=
= et
x ]
7 43
-t &
Py oy
g =
st 7
Pl R ond
e pesd
€5
7 = g
el % oy
e i ens
. 05 gt
A .
o oty >
o a4
e £
el i
P e i
. oy
P o Pt
e o g
3 % et
% i %
for=ay 4 {13
v . fed
Ay, =% “
o) b
3 Feed




	2017-01-06 Affidavit-traversing rejectns or objectns rule 132

