WD 2010/ 048479PCT/ US2009/ 061790 DESCRI PTI ON METHODS FOR DETERM NI NG THE
LEVELS OF TGF-(3 I N A COVPOSI TI ON BACKGROUND ART (1) Field of the Invention
[ 0001] Thewprewards47®nventi on rel ates general ly to net hodeCafusd@vmsrmdni ng t he
| evel of transformng growmh factor-3 (TG-13) in a conposition. DI SCLOSURE
OF THE I NVENTION [0002] I n an enbodi nent, the present invention is directed
to a nethod for determning the level of TGF-131 in a sanple of mlk, the
met hod conprising: a. centrifuging the sanple for about 15 minutes at a
centrifugal force of about 10, Oooiﬁﬂlﬁﬁbl |l ecting the aqueous phase
super nat antMBTHORS E@R}DE}T%MWW&'& ErLgF\ﬁilé)Ofa'BGErﬁlﬂg‘\ﬂ%ﬁggﬁgﬂﬁ ant of
step (a); c. collecting the aqueous phase supernatant of the sanple from
step (b) and repeating step (a) using the supernatant of step (b); d.
actlvat y adding an acid and a base in a ratio of

sanpl e BABRGRo hRTO ut 1:0.2:0.2; e. diluting the sanple using a buffer
sol uti o(rl)at Eiehbof thediventioreast about 1: 2 (sanpl e: buffer); and f.

determ th concentratl n of TG 131 the, s conpri s t he
ateps. OO0 o DBRE e ERn et aante o L RABA BL ARG R e el 5 o1
solid sttarp)sibrtxmng grovadtﬂam@-[a(T(Bmsztn ®oempeditket. i on anti body to forma conpl ex
wth thB a I=T Ea | east one enzymatic substrate to produce a
vi si bl e the visible signal to determ ne the

anount o002 Jhaénlelmﬁdd@nérﬁtnme%reé&@ﬂﬁbhfbrﬁl@ orebeditoathethbl orfleti@iting
is directed to a nmeth for determning the | evel of TG-- 132 in a

i nvention

sanpl e g\e Igys! IQfT@ﬁe“rﬂ@t%%ﬁi“@@r%m”&tﬁﬁm%ho%@ff‘?” MYing the sanple for about
15 minutes at a GeAifidintdfle SapiteToP bbairomst miHtd204 o Ruhtrif6al force of about

2010/ 048479PCT/ US2009/061790 2 b. col [ ecting the aqueous phase super natant
of the sample and rc@ﬁéam,ng step (a) usi ng the supernatant of step (a); c.
col l ecting thepa f and
repeating step (%‘Jﬁ;ﬁﬁﬁﬂ ﬁgu sup rnat a:}ﬁerﬁ’%taéﬂggﬁ%gﬁnﬁl e{ngﬂe %/%ﬁ %gé% he
sanpl e by addi ng (@rusing tﬂ‘eaﬁhl@e@altmé@fistﬁpéaratl o of sanpl e: aci d: base of about
1:0.2:0.2; and_e,

conprising the stcgfgegét'ﬁé%?%&P?’Q?%g%ﬁ%ghﬁ}eﬁ%avﬁﬁﬁgquo#] 3‘6’?3% am)unt
of TG~ 132 on a $exiealingtqum(|at) psing theaslghenptait df stept(bne det ecti on anti body
to forma conplex th the 132 east,. one enzymatic
Substrate to p?o&ﬁ eatlgg\}h%f‘ rﬁglegyga}ggfng %%lﬁ?gndgﬁag&m ﬁéatf% vi si bl e si gnal
to determ ne the samplenacidbadébt gidut mothe.2sanpl e. [0004] I n an enbodi ment,

the present i nve%bt?n% tlng sglmrp?ecaselﬁjg g%uﬁer el umon r;t%rra{j toF &t Tedst Aout 1:2

(sample:buffer); and

f. determining the concentration of TGF-B1 in the sample comprising the steps:
i. immobilizing the sample having an unknown amount of TGF-B1 on a
solid support;
ii. adding at least one detection antibody to form a complex with the
TGF-B1;
iii. adding at least one enzymatic substrate to produce a visible signal;
and
iv. detecting the visible signal to determine the amount of TGF-1 in the
sample.
[0003] In an embodiment, the present invention is directed to a method for determining
the level of TGF-B2 in a sample of milk, the method comprising:
a. centrifuging the sample for about 15 minutes at a centrifugal force of about
10,000 rpm;



the level of TGF-131 in a sanple of powdered nutritional product, the

met hod conprising: a. reconstituting the nutritional product to a
concent r avpan1ogi4847pom about 160 ny/nL to about 170 ng/ neCThIS2@W06PNg a
centrifuging step; c. activating the sanple by adding an acid and a base in
a ratio of sanple:acid:base of about 1:0.2:0.2; d. diluting the sanple
using a buffer solution at a ratio of at |east about 1:4 (sanple:buffer);

e. determning the concentration of TG--31 in the sanple conprising the
steps: i. inmobi |9oHecipoithe agusniisehass sHeeraatanheitbesampisand repedt®e-sted on a
solid support; ii i r%f[lé.ft ection antibody to forma conpl ex
with the TGF-f31;(a? ?g% z[a}%délﬁrﬁ)geP at gggf{%pgﬁ’é enzymati c substrate to produce a
vi si bl e si gnal ¢. aolledting the agurdusgphabe supernblast sf thaasample fawn etapi (bpande
amount of TG~ 131 ] - 7 .US2009/ 061790 3

[ 0005] I n an enbo F?r%r'{@ﬁlaestt%g(%lrug@ ﬁ%/g)?(ﬁo\c/%ﬁ tlgélﬁéisgézd' ﬁ’ect ed to a nethod for
det er m ni ng t hd. |astiedtingfthd &mpl2 byraddirgpanpbeid ahd mdvaseried ratid ofi t 1 onal

product, the methaod conprising: a. .recopnstituting the nutritional product
to a concentrati osﬁ"@?e?&%aﬁ%gb?b%é%rfgpfﬁ%aﬁ about 170 ng/rnL; b. avoiding
a centrifugi ngestdepermining e concemgationef TBAIBR irdie adahplegcampriziigithanteps: base
in aratio of sanple: aci

d: hase of about 1:0.2:0.2; d. dilutj e sanpl e
using a buffer sol uti g‘ﬂmg{)llﬂang ihe ??Weglav'f’@é’é‘t”ng[}%‘ﬁ'ﬂ amogn?gﬂa%-bg BfAfer):
e. determ ning the comglnéuppbtton of TG--132 in the sanple conprising the

steps: i. imobiliz] ng t he sanpl e havi ng an unknown anount of TGF-p2 on a
solid support: ii. hddPRigo &t lerghane dniectiparatiPpdntofRim BE@Riex Wit thea conpl ex
with the TGF-f32; iii Tadgh:ng at | east one enzymatic substrate to produce a

visible signal; and iv. detecting the visible signal to determne the
anount of TGF-132 iith efding ahisast onepgraMatc sHbHrmie i Preduce @ Nisihle sigaali
invention is directedghg a nethod for determning the level of TG--131 in a
sanpl e of powdered raw protein source, the nethod conprising: a.
reconstituting theiv.adeiectngihe visile signabloagletermirmthemamt of TEF A iallloit 95
ng/mL to about 105 ngipd.,b. avoiding a centrifuging step; c. activating
the sanpl e by addi ng an gcid and a base in a ratio of sanple: acid: base of
about 1f0004] 0. 2@%Bn embddiiment| ihg préserd invehtioruisidingctedbo bfreethed Fartdetermirtiingy

o0 e SR TErAR s ol RERR oy Lo 5 M @Pedisng
i mrobi |1 zi ng t he recongtititihg thengutdtionanrodwet ta roconcettatiotiof Irdh aboua 160! i d

support; ii. addin t, | east,.one tection antibody to forma conplex with
the TGF-131; iii.mgﬁﬁitﬂg‘?‘%%q@a@gp e enzymatic substrate to produce a

vi si bl e signal b. aéiding a centrifuging step;
c. activating the sample by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.2;
d. diluting the sample using a buffer solution at a ratio of at least about 1:4
(sample:buffer);
e. determining the concentration of TGF-B1 in the sample comprising the steps:
i. immobilizing the sample having an unknown amount of TGF-B1 on a
solid support;
ii. adding at least one detection antibody to form a complex with the
TGF-B1;
iii. adding at least one enzymatic substrate to produce a visible signal;
and
iv. detecting the visible signal to determine the amount of TGF-31 in the
sample.



WD 2010/ 048479PCT/ US2009/ 061790 4 iv. detecting the visible signal to
determ ne the anount of TGF-pl in the sanple. [0007] 1 n an enbodi nent, the
present iwOentww@sd®s directed to a nmethod for determ ni RGTIUSROMWBYEDO Of
TGF-132 in a sanple of powdered raw protein source, the method conpri sing:
a. reconstituting the raw protein source to a concentration of from about
95 ng/nL to about 105 ng/nli; b. avoidigg a centrifuging step; c. activating
the sanpl e by adding an acid and a base in a ratio of sanple:acid: base of
about 1[@003] 0. 2n am.enchddimentgtherrresentpiventien isglirgctedfté ermetibbd foratetermining at i o
of at | 129 ; . ; I N 2pt ration
of Tar SF Prapder it SBh e phtere R on B WE e DE CHNERMATT) €
havi ng an unknawreeorstituting theTi@irifi@®l prodacktola ebnseptpation; ofifiom alotlitrig0at | east
one detection ant] Y, 1o f nplex with the TG~ 132; iii. adding at

| east one enzyrratrp@ﬂﬂ‘u%sﬂ%%fgqﬁgéﬁldduce a visible signal; and iv.
detecting the Wi svbidihgsa gatifugingdstémr mi ne t he anount of TGF432 in the
sanple. [0008] 1 n yet .anqt her emhodi ppent, the invention is.directed to a kit
for ‘measur i ng feAcOYaiAB G ERREI N F9aTAMPO 20H ese ToR TUPr of ef n
sources, the kit sappya6dbase af didutp:c20jxigate; a TG--p standard; a
diluent; a wash byuffer: at |east on ol or reagent; and a stop solution.
BRI EF DESCR! PTBGQ“W%ESB@R%W% BOFRtiAn A aqrafip pf 3k pastedophE8st andar d
curve. BEST MODE (E4pleMBREHNG OUT THE | NVENTI ON [ 00010] Reference now wil |
be nmade in detail to the enbodinents of the invention, one or nore exanples

of which are s8t delrminingthegoncartrmtionaigIGE-B3indhe sramele eamMRisinGihe steps:

expl anation of the §nysabhifs Ainpib MabiRh A UnRhow N 8miclKeS TORE2 IR  act ,
it wll be apparent to _tholsengsﬂl%ltfedéi n tlﬂ%aarutn t%at vgr?‘ous rmglzfi cations
and variations can beselggRuppartt he present invention without departing from
the scope or spirit; of & | i | L trated or
descri bed as part 0'11' %ﬂ@ﬂ@%@é?&dﬁ&tgé@nb@ﬂ Eé d gﬁrngﬁg%owg?&e%%tjﬁ%nent to
yield a still further T&RERi ment. WO 2010/ 048479PCT/ US2009/ 061790 5

modi 11 Cat i ons and Jar PATNG RGOS, €15 TR aCenie s Bhretlod BN Eiele Slfded

clainms and their equisadents. O her objects, features and aspects of the
present invention are disclosed.in or are vious, fromthe | QW n
fetai Ted descri pti o, opeching’ P8 Yl HeshLB BT ne SR o REF 2kt i »

the art that the pressahpli scussion is a description of exenplary

enbodi ts.only, and is not intended as, . |lim¢{ing the broader ects of
CreC s otbnB1 b an eaibocoDg e HESSInveniar S sshed 0 B arRad BT TaIRg on
r el at esthgaeed af TEFLE! iARE p6isle bPpowgéret Mawiphsteih RBulRY BleSmethod €bmbasihg:

various sanples. References related to such nethods may i nclude U S. Patent
No. 6, 194, 208. a] (eePrsiituling KerigRIAINPAKEH I aieensentatio offegm pBULSS t he
general name for pgy/fihlbo@f 1050hyRaRt i des, the menbers of which have

mul tifunctional regulatory activities. Three differentially regul ated
marmal i an i sof Br @yoidingraneantrifegingtep; TGF- 132, and TGF-p3) play i nportant

roles in a mulLi ; I fi [ I infant, child
and adul't - Taron 5ot SR RRERRER R B BB e R o i ot ¢

pl ei tropi c funct isemplebacidibase of abouhé:0.2101288; syst em and systemically. TG 13
is expressed i (R i i i N .4ydi ng

| ynphocyt es, egi ?ﬁ%ﬁggthegghplsg y‘i@?&gﬁéﬁ%&%&ﬁ%%ﬁ ﬁ%ﬂg%ﬁ%ge%lagbgg‘g\el | as by
T-cel I s, neutroplisdmspletatiephages, epithelial cells, fibroblasts,

pl atel ets, osteobl asts. osteoclasts. an S.. n addition .TG-13 is
present in hunBin dsﬁaélag'{m Fk°°8ﬁ%f‘§@g9”i°ﬁ11gf§ﬁc'é‘ t%F?WB%ecogépdg&ggES?%pﬁf ant
heal t h and devel opnenimmbiftidgthe<Empldsadng af ynkesh amduaisof RGRIL1 Phecur sor
proteins which consist of an am no-term nal pro-domain, conprising a signal
sequence and | at ency- S¥YRUPRPEY conpl ex, and a mature carboxy-terninal
subuni t. Bi ol ogi calj|. yaddihd ¥eledSFonk3setédton ampsiyeIfsrmvRicempldfittstheof two
identical, disulfide-linked mature subunits. Rel ease of the TG 13

honodi ner from the | al 8fdiliassoci ated conplex is necessary for TGF-p to
exert biological agiyidiNg 8llehst elerzinatic sUbktralMoUSBd®e 4 DRible signal;

| at ency- associ at ed conpl ex and the nmeChani sns responsi ble for TG--13

rel ease are key to unddstanding TGF-13 biological activity in vivo. In the
human gut, this may be acconplished by the action of proteolytic enzynes,
pH extrenes, heat, calcium and/or nechanical tearing. [00015] Based on the
numer ous benefits provided by TG-p, it is often inportant that the growh
factor is present in, or supplenented into, various nutritional products.
For exanple, certain protein sources in nutritional products nmay provide a
source of TGF-p. Alternatively, if the nutritional product itself does not

L o o o T Y e ..




an accurate and reproduci ble method for determining TG--13 |evel s,

i ncluding both TG--131 and TG--132, in a conposition. In accordance with

t he presewd 20mvEs47®on, the i nventors have di scovered a mevYAIS20mi0htydo f or
determning the levels of TG--13 in a sanple of mlk, nutritional product,
or raw protein source. [00018] As set forth above, the nethod of the
invention may be used to determ ne theylevels of TG--p in mlk sources. In
this enbodinment, the mlk may be human m |k, bovine m |k, goat m |k, sheep
mlk, or any ot her i |d|ete§@u@ tt@ovmlbl@rﬁ%ah@rﬁﬂiermlp@mm&]wowm OARGFHE in the
enbodi ment, the nethod dhe invention nay be used to determne the levels
of TGF-f3 in a nutrltlonglI product. The nutritional product may be an

i nfant {@0FAI a.Inlan enobhedimebio thenprasent inveationisrditectedtb qanetﬂtudt‘ornmyerbmia@

T R B B B A TRkt . o
Rl bewgfgm?ﬁh?;?%%gﬁ B D B L ot
qu renents o | nwarlo . e I I I
MloiergboHE G

may be a hunman mi'T Irng it is a conposition which is added
to human m |k bn avoitiig éoemﬂfn@n@estéme nutritional value of human mlk. As a

human m Ik fortifi i nventive, co 03|t|o may he in powder or |iquid

form In anothér aé:ﬁﬁq}mgggﬁtsamp ebﬁ?ﬂf’é'?ﬁ \8Cif @ ﬁﬁ’%gﬁd'f‘ aﬂ??fgﬂct may be a

foll owup fornmul @ammat;.grbgget)pé&amtuozbqr mul a" as used herein refers to

foods intended for use as a liquid part of the weani n? diet for the infant
f

fromthe 6th mintd{uing mef%‘”lﬂlle Hﬁﬂg pduffepspigtionat afiatip of pijegeiabaHbt Aer

embodi ment, the iBueM:bygernshd i tional product may be a children's
nutritional conposi tion. The term"child" or "children" as used herein
means persons 6vdleterquniaghesgongepieation Aid&HpB2 oy the sanus exprising thestepsi | |
anot her enbodi ment, ;t i g- up
T k. The term ~or ofi Samoaanp P nklid 2 PAAGHE et oET Gr R e &
2010/ 048479PCT/ USZOOQ;SOIBﬂStQIDOVt of mlk-based fortified beverages intended
to be used as a par di P r mal

grow h and devel opmen ?g%h}’el?aéfcgnne eﬁ%%qotﬁhéiﬁ'ggé%{ogf)ﬁﬁ% C%%OI(J';){a\’z?t'rtrgf?1 [00020]
In some enbodi nents, k- BZmpom ti on |s an acidified product As used
herein, the term "acidif.ied ﬂ? %’C{Bag gutrl tional biongosll tion
whi ch has a finishéd 888’{‘9@6 aa rbq_e%ymg '%SH SRR WP @HHC%E‘\)(E{ ¥ S'HEE vi ty
greater than 0.85. Inaadiill another enbodi ment, the nutritional product may
be a nedical food. . Th m ! nmedi.ca i, S def ned as a which is
For mil ated 1o be. odho GRIEGLH MATRIE SiaBACe deteraias 1N etk Of HEPRATBAR o! on
of a physician and whiggipies i ntended for the specific dietary nanagenment of
a di sease aor condition for which distinctive nutritional requirenents,

based ofPO08Logrh yeharatherAmbedimpnt, e ipyesdion iy direatediior 3 Kihion MyasHdRg EGF-

eval UatBOIH milR, Qgtﬂiﬁbﬁéh Frtdauél% %Q%Wdﬁfcﬁ@lnasdm@éscathefHp%m%nﬁ’ihgd‘éc’er'F‘LGt at
a mninum neet the owing criteria: the roduct must be a food for oral

or tubeComiegRteGA Tﬁfeﬁﬁm ahﬁlgtenbea Waﬁ*élbéﬁe'f &t laask oge soler yeaaentigidedt  of

a speci §fy é sBRMbsal disorder, disease or condition for which there are

di stinctive nutrltlonal r equi rerrents and the product nust be intended to
: BGRIPTION AWINGS021] In yet another enbodi nent, the

met hod ﬁ{ bfte i %&QW'IH’%WS@ES% rc{&rggterm ne the levels of TG--p in a
e

raw proteln’ sour el n concentrate, non-fat dry mlk, or
casei n BESTaMaQD RRNEN 'bi'HElIUHEtbﬂ'I&) e invention may be provi ded in

2ol § af0OBY' fcferenSe Aty tudh P RAPE! e BBy S BEIRkARor o fB0025,

Enzyme bi micesl ekaﬂmplmesmfr\bmnh S TaY fc(rt“rEbéISﬂ ) EEct &xampleolst m'Dwds@dbthayTbasur e

TGF- 131 or, T evels in cell tu nat eru pI asma, , and/ or
i ne. olaaPaR the BVEnGan AeF upufthn of Ba IHERIPe T tack D i ks RoBRBb e o
TGF- 131thasgl dleatihkiheear théiavaridNe. mBEBAE&onk odindl GridtidAs cineb@frhade Us ek f or

t hese purposes. Currentl z//d however, there are no conmerci ally avail abl e

ELI SA kPiesentdnvention miiher(depasing frer thecape QJrspirdel ieinyention; iFor NSANCE; onal
product et Pés HIRMrBER 6/ BeSPBEESRS phd Utk ERBSAIRIY, SREBKI MG d-hRbinks a
rapi d i mmunochem cal test that |nvoI ves an enzyne (a protein that catal yzes
a bi ochempedimentigcrieldd stitlderttas esoadifornt- or anti gen (i mmunol ogi ¢ nol ecul es).
In the present invention, the antibody that is used will be specific for
TGF-p (the antigen). The ELI SA nethod involves using an anti body which is
attached to a solid surface. This antibody has affinity for (will latch
onto) the substance of interest, for exanple, TG--p present in a
conposition. A mxture of purified TG-p |inked (coupled) to an enzyne and
the test sanple are added to the test system Bet ween each V\D

NN A PN N ALY A ANTETNAVT ] 1 1NN ss D NS A NN . o, N T T o

LJI.



Add 100 pl/well standard and sanple, diluted with PBS Incubate at RT for
1.5 hours with shaking ( 500 rpm Wash plate 3 tinmes vi. Add 100 pl/well;
75 ng/ m WwWotnin@+7p32 Bi oti nyl ated pAb (For 1 plate: 15PpI/GSR002061700 PBS)
I ncubate at RT for 2 hours with shaking 1 Wash plate 3 tines 1 Add 100
pl/well HRP solution (PIERCE) (For 1 plate: 1 drop Reagent A and 1 drop
Reagent B in 10 m PBS) Incubate at Risfor 1 hour with shaking At this
tinme, uilibrate TMB-Utra Solution 1 Wash plate 3 tinmes Add 100 pl/ wel |
TVB- Ul t E q@m\%u tThus, ffiif.intepegs thehdhe eresent MVeDton ¢ovess [suehnmeEiiiitatiresm andt

heed noto ooy gt BTG Solpe Py BPE et et o osfd tnch RaB AR TlfRE
assay t eejsatsqgieaturey abe agpeats obibe pneliehnt iweniénreans, disatpsedén neantmbvufustfrmn
i nvent i fo[lcgpﬂéjd]etﬂb%’e[séﬁbtkﬂe Iﬁé'@% WRlsto Olggﬁﬁé‘%f chg%’é ST Rt

reconsti ered nutri e supp suc
i nfant fhat e aresent dnscmslcp“r Lstmdesstmmooe)fmmpdaa;y\mmodpnmteldmlyccmdeatnoat e,

vent i 16 CRR A= ifhR Bnde Bl o rab M BB co- such as ahey

pr ot ei n[aDONR2ENntAsatset fortty abeve, ethensieséntt indentionf eiates genehslp toumettode nfak

pr oduct such a. .Thus, int resent inyention,
et Spter Dmede SR Q6B iarots Samblea, MeeRts el B sustdnefocs
concent falyiisdudyd U, eatah ol 616@,208/ . to about 170 ng/nl. I n anot her

i nutritional produc reconstituted to _about 166

nbod t, h
S er "Tdbosa o rrRespiming AP BRIor belal TIEEh e ME gsnsialgrar s dor ey Shal
product pﬁf{ﬁ@dﬂdé@stl@ mber@g)faméﬁ Have MulfiessRd ragliaiohy %Nm@sf Odtipée i N

about 3 water. [00032] Wth regard to raw_protein sources, however, such

as wheydiffeenéaly teshiated M @ianiaeloMBs (tefryecinTQE Bt HECRBRpped FGF-BY play
reconst hﬁwreﬂt t&ed .r?%nﬁnem r@t g%oeéséersqmtﬂé%e%ﬁﬁg%rﬁ& Bommuwoog

ng/nril. 'In particul ar e he sa econstltute

about 1@@thng @_F BmasZMQaU@mdtm@ve@ymkmedkwm tet mediatg pigiteenic (furB?tlgn@omder
In abouBotﬁ w%lﬁ"ﬁxte%mum' %s{eﬁfgr% ¥$té1ﬂc%&°ﬂ?ﬁ%§ re%r;egg'ed m sreggllé'l EQ EQ% the
or e sa e 10 nove

raw proteln source |1 n order roma suspensi
sol ut i oin.thg¢ f0esBipl Mmucpsas pllding Iarrwacmytes fepithétial SAlst e@tcrqm&\ge:*.;@nslahpha i s

typi cal C i | e,.a | e h
aoacousc RS e PR eele Hetoph(h, BFcRiet BBeb PR B Mhig B P BResent

i nvent i osteoltlhsts] osteodlasts and\athels s do\eeiditidnt MEF-Misnpresentl ik hueanbiereastnmilk f uged
appr oxi . nes f.or abou t 10,000 rpm This met hod
oFFect | 981 b difiioE® Fbte Biptls.gr Bt v BormBhbver | "Tor nutriti onal
product [posYLh 6\]’33FF [3§ and syralheBited avlargeaprepligbepmdtshtwhieh cdHSiBt Gfsandifino-
protein concentr the inventors ave di scovzred t hat {he centrlfu tion

step sh@amagema gBcomprising g signa ﬁ%%“e(ﬁ’i‘:%@@\? pleacY-ASROCtalRA EURPIEXS ¥t i on

step | oxen&drd bgrb@szytwﬁﬂrﬁaatsumnnof Bitogitaly attivEGTGR-gatdRomatiPAe?s Whic r om
about 5% to about 30% Wile not wshing to be bound b this or ané theory

it is bednsisiedf twartidenteal, Sssegeerha&e%ematum i BlPuBds-e Qf’épl of dhei birF

casei n RbRGdiR@r MSmS U, IathC}pé&%‘fa'tébg c,% >( '|§'r%b%lssa‘}§/0f3r'CTGPf rtéwei?érpt ein
source for ELISA testing for TG:=131 -132, the tentrifu atlon step
shoul d @eloawel aettvltquo@&eﬁ@rells [6bem}ur¢@féf¢€e jajency-asapeiptedTagmpien aond thesr- 132

o e, EEMTHEREATEE Wy Ak B s TRl

2010/ omm@yvmnwszomgmeemmeo gut, tatsdnayeuber@bomehlshe.dl yhiecaretiph eof ceteelytic on
procedu for all sanples, the
i nvent o{)rgly ave h%lé((%bﬂgrge@%?’hégéﬂé'ha%&ﬁ}gegﬁani%%%ﬁﬁgc| d: base is different
for sanj®oes5jof Baskd onnthernumesoad bemedits ptavjdeannly T&/-[ribiseftensioyodast thbh
addltlon ther t|o of sanpl.e: acid aseas differs in et her
Ter 10100, SR Pkt § nsBRR S nmte B 8 bl R R Rt P on
of gGF é)&h]pgé déezirl Babtein s@u&?ﬂﬂhmuﬁftloﬁhﬂ %romsbﬁ?ﬁpmmlelasb@debx TGRBNg an
acid angd a bas 10 0 Ci ase, o ut, 1:0.2:0.2. 1In

ot her Alsigtieneniind aufiiod Peda Tadiediestia Conam 185 1 il fastismay

nut ri tignalipsenesettihtdntheapyodiet. asa\@crmt&d é!BtWé Pywadsh B ReReid TBRIRas kprse in
a ratio of sanple:acid: base of about 1:0 - 0. 2. [00036 In a separate

embodi nEhtnackie farax | dRe FCHr8reresanti in tﬁesﬂiﬁiﬂres@dfﬁﬁ? io§ |”H§'t'8”?|aW°6H?i§ePrn
source may be acconplished by adding an acid and a base in a ratio of
sanpl e: aci d: base of about 1:0.2:0.225. In another enbodi nent, activation of
TGF-132 in a sanple conprising a raw protein source nmay be acconplished by
adding an acid and a base in a ratio of sanple: acid: base of about
1:0.2:0.2. [00037] As an exanple of the activation procedure itself, not
neant to be I|n1t|ng a 1 g sanple of a nutrltlonal conposition or raw

o e~



[ 00038] As another exanple, a liquid sanmple of mlk, nutritional product,
or raw protein source nmay be activated by transferring 1 nL of the liquid
sanpl e i WO 28102484791 o- bi nd test tube. Concentrated HCl may/useocasdsdot o t he
sanple to bring it to a pH of about 2 to about 3. The sanple may be
vortexed to m x and then incubated about roomtenperature for about 15

m nutes. The sanple may then be neutraki zed with 50% NaOH to reach a final

pH of about 7 to about 8. The sanmple may again be vortexed to m x. QO her
aci ds oRdged tosthesg npkitignal| preducts.ns e ladISI igagtiveforsn.e . is thgm activated in the

2010/ 04%6,%%}?%‘5{ Mfg%%&ﬁ&t?%é@of &Iﬁgﬁﬁﬁdr tb&ki enbodi nent, pol ypropyl ene

test tubes and f be used I nvénti on because active TG--13 is
hi ghl y Egmwbhoﬁﬁsedarmtmawserpga bepelifs psevidgshby AGHsP, iTieofier dnpomdanbteé used

erboa i oS actotd RS i o Bbghin gty 16, Urlols Rt Bt

present Unnilv &gt ipvesent hevmimpl ehaveever,| theezl hasi ngt abebuf aer effamtive | mathod\nfpr

out i orSaelthl B HTEOb i e AL TRbmBR. M ik Todchel Pl S By

for TGFsadteqsuuft as Mchelyl prateinlbendantrbter. Sﬂbartl thitss magnipy idse tRMigh? Slcarlaibmty

buffered. tﬁmt eca) o ut i @g W th Breservat t afn? IER%] a buf ferge

pr ot ei n"E3MN LT rl?e\)a/eerrpﬁ €8, (PROW 85 COnFRA r‘?‘Wén‘? ¢ é&g B?Wp%@%vered
that RDMoréovesntdereat r&Rfivell Jitidaimonsddoat#dné faeeds idifectig these MepdriEdl levdiope
for precl%ﬁé(ﬂwﬁntl fica lécgn of TG 131 and a wi de concentration range to

maxi m z& 1HeR2! REPAUCISAr LaWIPIQIEINGRYCehi s ef fect was noted for sanpl es
of m | k[ooouty i t iT0B8] the t@sHidas probikin fMe BdSIOé@thIﬁ%’r%&ﬁ invieMelSn id 18 pAdvide
embodi ment, the buffer solution used for dilution nmaybe RD1-73. [r00041]
Wth refapacyraternd.repmdupiple meigdderdateraning iTRECR Jeviels; incosing hash TEBABD) f or
TGF132 gh@nidr-pEahi £Bompasifon. dinh wesdramide with TRy pR&eHt LrIvleﬁ tI&ﬂ%ﬁIg
Additionally, the inventors of the present invention have di'scovered that

t he rat Paveotisgoverechp ngvelumpthedder dﬁ@f@laﬁfﬁltb% leyelse@fdEC b1 Mtresaraple TEMIk31 or
TGF- 132, the initial dilution depends on whet her
t he sanp?tﬁtl&%lgﬁfgﬁwnut Idt%lé‘étr?gﬁ'rcer oduct, or a raw protein source. [00043]
For exal9048] i nAaﬁeteﬁwﬁbcﬁhWﬁ,twetthdmf il invirition inoay bé usedrpd deteohinaitiiek may

e S Sl SRR e e, o PRl

be sanpmik,didatienilk, sifeef)rmxm abamu otheﬂrmlk)sahroed fram3 framnadasur enent s of

TG 131 et._ano her tiial dilutiaon of les.of mlk
my bo OAPLS dn AREF EroPRRt ol methsore Rientin By Bad Bt | 1 &
part: cuthelr Ie&elbcni:c Tmllgiﬁ mthewzu.ltr}rtlotnaabrddiubw Tha rm&r;tﬁa@%p;bﬁfof |I(k)e4gm4nﬂaat

sanpl e uent k of about or ure nts, o

enbodi ng’ﬁ"[“ ulan oIy |empq%§“%§'e@§arﬂlﬁ”tf REQQUE @ﬁ%rﬂesa'ef'”f?&%i@?ﬂar n'%mlk
sour ce. teki “Rigt ieimuprlie® ™ a cbh@o‘snﬂbrﬁ irAllquili brusdvidered f&#ﬂ'ﬁ{eﬁae@forrﬂsbk may
be sanpl e:diluent of at |east about 2 for nmeasurenents of TGF

-13
[ 00045] WHeEnRRAGEFANNnAD @ FHASHIULE R htmlqr? gilk dPIeaﬁ Bk Substitpis) ds mﬂetlag the
nutriti geiddal ml!ﬂﬂ%hl F%ur@&e‘h%? %fghtkuem aoie;farrﬁa‘ &RBSGimEn8 the rﬁhr‘?ﬂﬂnaﬂ 5
for measurenents of . In yet another enbodinent, the initial
di | ut i oProgectsmag|kesadiunam milki fprtrf)lﬁm meariag dit iSn@xyaOB@owﬁ@Ivmm isuaddedofo about
1:4 forp I I t
3010/ 04A SRR TR Rsderto; diflariod e rurtichaf i Iogﬁ[‘ofe"mm "28"a phiffan iRk
nut ri t i iortier, puﬂwu@\tenm ¢nRRsitigine MAY @@ntﬂ plowgler Icarai;qwabtnum 1:la doother
measur e 0 i it ution
of sarrp%g&ﬁe %&t ntu ?‘lgn(%'r\{él ﬁﬂﬁt@ﬁ mcpgréa sggrrpa?j f&w H%r{pﬁnqlgf rt% t‘%@ut 1:5
t o abouffollowtap fmmuttémmwdmaremcmfe‘fﬁ%} tb’éﬁs intendatofioh ese ealstmhhundapart of hm

initial al Mmtritio r oduc, uent

of 1 onVERNNR .18 REMIE Hoth ot Y ehirih 28 e B SH B S FRET o1 Shbt e

enbodi namdthert b@bodintang! thai Inventbre ﬂﬁtnﬁarﬁml Erodadt manUbe ?2 bmlnman erfulﬂmtmarray be
urene - n sti ahno er

sanpl e: di | uer t of_,about , ” h
oo AeamEoston® TR “Grikh, b RN A TRt Sesin s e S aRpva BREES Sy b
sanpl e: gliyjbaRnédndpridi tol &asésozheslt 1A saufaabtheﬁambam%msmfm%ﬁwé%tm[daapﬂl

I n anot her enbodinment, the initial dilution of sanp a raw protein

sour ce PRAYUE é“%%?egrﬂ‘l‘”lnﬁé’r&mﬁlf TP s SIRVIAG-YP Y kalﬁ‘%f@fs tP abrogd category

measurenents of TGF-pl. In yet another enbodinent, the initial dilution of
sanples of a raw protein source nmay be sanple: dil uent of about 1:2 for

measurenments of TGF-431. In still another enbodinent, the initial dilution
of sanples of a raw protein source may be sanple:diluent of at |east about
1:2 for measurenents of TGF- 131 [00048] In another enbodinent, the initial
d| I utlon of sarrpl es of a raw prote| n source may be sarrple di I uent of from

o oy A ~—~ . o o, a AN r o o v Y —— e r— A P~ PN oy I T B



[ 00057] NI BSC (90/696) equivalent value (UnlL) = 0.0272 x Quanti ki ne(r)
TGF-f32 value (pg/nm.). [00058] The nethods of the invention are beneficial
in mni maonrglodss7eat ri x shift effect observed in infanPCrarspuacderi ng t he
anal ytical recovery testing. Accordingly, the present invention overcones
matrix shifts that contribute to an over- or under-estimation of the WO
2010/ 048479PCT/ US2009/ 061790 15 true T&- 31 or TGF- 132 concentration in
samples of m Ik, nutritional products, or raw protein sources. [00059] The

pr esent Of RillhesemhfariifiedHaverages irferded tike ysed asca parioha siyersecdiel ibacdentpt y of

TGF-131 el n

sour ces se‘%’?}%ﬁﬁ%ﬁggl %cl U%ﬁﬂ bﬁ/el%iéd}%* g’“@%ﬂr)ﬁgﬂ ﬁ%rﬁg? {)af gg’\ééagéag% :Jent
RD1- 17 #M028] ponsiome arapodidiestsattaratposhioniis an maiglifieg toiredhust.| s Liged henein,

i ncl ude p f C u - P C a rat or
di | uent tr@;?%g{ %&'ﬂe&) ?dJand%fgrs g&{ﬁagﬁ&@a??egﬁ%ﬁ%@n F(!h h?nc uggbw

the kit eqmbbmumtpﬂ-hof |4cﬁ19r tbelow apdreewates a;:awm geeaitar taencﬁafande still tamothee

nmet hod r 0060]. The follo descr | var,i.ous
erbodi nempeaprert, B iianel BOGH PAY ot r i TEnE Tl HREIST L iBhe of
t he cl adefinduesaea Ifood Whichés foppalatstt tothe comeusied|dr edmiinistelerl entérafly amier the
consi deration. of .th ecifi n or tice of the,invention as

di scl 0s&8PHUFENPf 4 ;?hys lq%@rgﬁwbﬁﬁtmh%erﬁ{eg @Elsfp@ﬁ' I distery eAgRRIENhPE A t he
exanpl egisebse oprRBhEESEort Whibe cﬁstiﬁEIWeath@dSHal redditendis, seeBeorfrstoghizedt Of
the invention bei %ndl cated b ai s which follow the exanples. In

t he exafpfREic pjnc @Ehesighlish ﬁgé’y@i‘%‘ﬁ"l gMalgatien. gint9engEal stobe Qusidsradba wi se
i ndi cat abdidaxfoal 8 ploddc@fa}%it]at Shidinfura ket thé eI @rﬁe@@ dimusef the
present i nvention. [00062 Eq pments and Reagents . | 00063] Tubes: [00064]
a. 50 acfp%f%;sweﬁwm egmpomems(}dtwt must be abshgirfeﬂhp&wtara@nanqm@] C.

2 mL cepirg f n nledpe p 02)
[00067] B s g%ﬁg% i) %gﬁgopkg%éf& Sthefflon HARRICRPRERE At diédbive

St ar Wl nutgigong| mqwrﬁﬂ@ﬁSNMthﬂmc[ ouct e Intersiedl tonke tuspe %emqf iq@lerce
15036 [QQ&JQ . Reagent reservoir Pierce 15075 [00071] M cropl ate Reader
and Accessorl es [ 00072] a. M croplate Washer Bi o- Tek ELx405 [00073] b.
Syner gy 10M0T] I\/Uht}"etwaiben' embihtiorenp| thee metade of Bhe-iMantiGh ARGy 08003 ta.

3i 1 er oteianE e 3ot HaEech SRRamB dflrcp it LB Bufieppals” ™

Channel non-ifi dr@B1K, /dr caseid.pbeteb. pL Eppendorf 022471902, Ti ps Eppendorf

2249152- b. 20-,200 E dor f 22472054, Ti E d
5401241000288 0 e il Be, TBIRE Thby P4 55945 n AV RESHE R
2249155sicH @é)@&alivddr Agéd- & stdpenpioaNa pasteD2 241Td, Ebllguidl ispRuicogeiedatrite 28489 198- 9

[ 00081] I\/UI ti channe EOOOSZ] a. 20-300 pL Eppendorf 022461460, Tips
Eppendof?@ Z’é%i%@mﬁ% 0083] b. 50-1200 pL Eppendorf 022461478, Tips

Eppendo 0‘0022]49 By lﬂﬁke&%nﬁ%é&bént a[s@@&@@l_l@w) Rip brLoasphstideo Brédired
Sal i ne ; é% Pierce 28372 [00086] b. car bonat e- bi car bonat e buf f er
Pi erce 1 POAGE7R2 devels,iny ek CLAW'E? EqujﬂéﬁeéeS@’Smd”ﬁ%‘ﬂﬁ)%]d KriringenThe

St andar gsisA Q& 98ﬁ¢]>maR8&cs%mnﬁ@nbuamm HGrcaB2n8! prsdpg) (B8O Sk egRd
302-B2) [00090] Bl ockin ffer Bl ock Pierce 37527 "[ 00091
Ant i bodfRegntikine 2 (Cat. No. DB250) for TGF-f2, are often used for these purposes urrently,

however, there are no commercially available ELISA kits for accurately measuring TGF-31
or TGF-B2 in milk, nutritional products, or raw protein sources.

[00024] Generally speaking, ELISA is a rapid immunochemical test that involves an
enzyme (a protein that catalyzes a biochemical reaction) and an antibody or antigen
(immunologic molecules). In the present invention, the antibody that is used will be
specific for TGF-B (the antigen). The ELISA method involves using an antibody which is
attached to a solid surface. This antibody has affinity for (will latch onto) the substance of
interest, for example, TGF-3 present in a composition. A mixture of purified TGF-B linked

(coupled) to an enzyme and the test sample are added to the test system. Between each



[00092] a. Anti-TGF-f32; Purified Mouse Mnocl onal |g&B (R&D Systens
MAB612) [00093] b. Anti-TG-132; Biotinylated TGF- 132 Affinity Purified

Goat | gGwWB&mBus47ens BAF302) [ 00094] ELI SA Det ection KiPCT/(SO@006179@.

| mmunopure ultra-sensitive ABC peroxidase (Pierce 32050) [00096] b. 1-step
ul tra- TVMB- ELI SA Reagent (Pierce 34028) [00097] Stop Solution: [00098] a. 1M
H2SO4 [ 00099] Nanopure water [000100] Buffer Preparation: [000101] CBC

Buf fer [000102] a. One ﬁ)acket of Pierce BupH carbonat e-bi carbonate buffer
was di s§pvie platesstypinallaeshed pob@roit] detergenteseldtian logamess asy prefdinatorr oom

t emper ag tﬁﬁdlésoﬁgtlgr@ ndt: sggglﬁ(feﬁlglbléhhen éﬁ\%ﬁ%ﬁﬁi’gﬁx@% ‘ﬂ} ;h% egp%ﬁkﬁe h80105]

PBS [ 000106 One pack I erce ate ere I Ne was
di ssol veadlyi 5E@owith linkadeenzymapwiiohiod 0 48%7 @R ET T G520 0idhGis 198sdrit i@@hmm] b

ctant e FarPR. Y IeRE MheimBlinhalt T <ERah bl ot Ui e ot SRgackt bRl "

Pi erce Slﬁnfaitdtedpamxi he amacurddpabduict rﬁlaamre@BSsor{]é)%&,lsuchtas d blearggelintcblon was
stored ro%!pg. ﬁnperature. [000112] c. The solution was stable for a few
nont hs. 8{@85 %’ Capture Antibodies: Anti-TG--62, Purified Mouse Mnocl onal

| gG B [ (lDO251] ELISA tpstsrdre gehetadgighty BfSitive sanar eaifie cintr csfipdre faveraily

assay. 0115]. Antigen St n ar d... Reconmbi ant hu t andar d:

[000116%‘83 raﬁ“‘JArﬁﬁb'”Bg??ﬁ?W s B 3\%{% a?"i’%gl%‘%f’%’?q:%%%lﬁag aPeedip90117]

Det ect i prlicisdtopexor a /gmtat.oiﬁfaauﬁtaqg Sppdratoy] at ed Affinity Purified Goat 1gG
ared fresh for each assay.

000118 /m ti bod PBS
%0001191002%11(:4”” megabedimneats off ‘ihSrPre%A%gafgre vention, the-ELISA assaybmgy emplpyp (45
pL) of fRagRMitaliviaandWids Enkzgné Mh%o(aé@yptle):hr{@?&%ﬁegtodoo&@333é]of leIlTrhe
sol utlon was prepared fresh and stored at 4C until use. l‘e%ﬁq_\yT Sanpl e
r

Pr epar atfeoft: ﬁﬁm@'g]sp?ﬁ@ngo@ mRiostpngt artihedy skasifiefar TG 18ay
i o BERE BRI PP B o AR oy L 0
r econst P& atrakified mmeuse mowlopagntlf't@&ﬁz einyIenTeifing binging sitas mayxasoblgelted y
W th a gladbids, EQftrols, and samples may then be pipetted into the wells of the microplate. In
some embodiments of the invention, the standard utilized is a porcine TGF-$ standard or
a recombinant human TGF-B standard.
[00027] The standard, control, and samples are then incubated with a biotin-labeled
detection antibody, which binds to a different epitope of TGF-B, completing the sandwich.
In an embodiment, the detection antibody may be biotinylated affinity purified goat IgG.
[00028] Between each step, the plate is washed with a mild detergent solution to
remove any proteins or antibodies that are not specifically bound. The amount of
detection antibody bound to TGF-B is then detected by a detection reagent following
incubation with an appropriate enzymatic substrate. In an embodiment, the detection
reagent may be streptavidin-Horseradish Peroxidase. A visible signal which correlates
with the quantity of TGF-B in the samples is measured with a microplate reader. The
greater the signal, the greater the concentration of TGF-B throughout the range of the
standard curve.
[00029] An embodiment of the ELISA testing of the present invention is set forth in the

flow chart below.

ELISA FLOW CHART:

Coat the plate 100 pl/well with 2 pg/ml Purified Mouse Monoclonal Anti-TGF-B2
(For 1 plate: 40 ul mAb in 9960 ul CBC buffer)




[000127] 4. IN HC was added to the sanple to reach a pH of 2 to 3. The
sanple was then mxed with a plastic rod. [000128] 5. The sanpl e was

i ncubat edwet2oroggsda®enperature for 15 min. [000129] 6. | RCRaSkhopas17a@dded t o
the sanple to reach a pHof 7 to 8 The sanple was then mxed with a
plastic rod. [000130] 7. The sanple was transferred to a 10mlL vol unetric
flask and brought to final volunme wthoPBS (Final concentration: 100

ng/ mM). [000131] The follow ng protocol was utilized for TGF-62 activation
in liquid sanple of milk. [00013pgubgte PNptdC | quid sanple was transferred
into a2 m |o-bind tube. WO 2010/048479PCT/ US2009/ 061790 18 [000133] 2.
Concentrated HCI was added to rEach a pHof 2 to 3. The m xture was
vortexed to m x. [000134] 3. Tht m xture was incubated at room tenperature
for 15 nmin. [000135] 4. 50% 50% ¥W&steate dtieesNaOH H20 was added to reach a
pH of 7 to 8. The sanple was voftexed to m x. [000136] Table 1. Seri al
dilutions for standard rhTGFiy standard stock concentration (pg/m)
2,000, 000 Vol une of stock/ previous dilution (ul) 4 (stock) 1000 1000 1000
1000 1000 1000 1000 ®l®kftheplateBith SEA Blotking Butien 270@dwalb00 1000 1000 1000
1000 2000 Fi nal concentration lppghate gt ROGGr RBGEG 1000 500 250

l

Wash plate 3 times

l

Add 100 pl/well standard and sample, diluted with PBS
Incubate at RT for 1.5 hours with shaking (+ 500 rpm)

l

Wash plate 3 times

l

Add 100 pl/well; 756 ng/ml Anti-TGF-B2 Biotinylated pAb
(For 1 plate: 15 plin 10 ml PBS)
Incubate at RT for 2 hours with shaking

l

Wash plate 3 times

l

Add 100 pl/well HRP solution (PIERCE)
(For 1 plate: 1 drop Reagent A and 1 drop Reagent B in 10 ml PBS)
Incubate at RT for 1 hour with shaking
At this time, equilibrate TMB-Ultra Solution

l

Wash plate 3 times

l

Add 100 pl/well TMB-Ultra, wait £ 5 min.
Stop reaction with 100 pl/well 1N H2SO4
Read at A4s0/Ae52



125 62.5 31.25 0 20 [000139] Procedure [000140] 1. 100 pL of capture
anti body solution was pipetted to each well and covered with sealing tape.

[ 000141] WO 20tven48478pl e was i ncubat ed overni ght at 4C [ @O0A%20098617%he pl at e
was washed three tinmes with PBST. [000143] 4. 270 pL Bl ocki ng buffer was
pipetted into the plate and the plate was covered with sealing tape.
[000144] 5. The plate was incubated forg 1 hour at roomtenperature (RT).

[ 000145] 6. The plate was then washed three tines with PBST. [000146] 7.
100 pL standard was pipetted into the sanples, which were then covered with

seal i ng [ ; ' r | t ro X d 30
m nut es[(g{%@g wﬂﬁgéﬁ%\fgi@p}g@%8€0ﬁﬁg] ﬁ?)t ﬁ@gﬁ?‘&{ eIE(E ﬁ%ﬁ gjr)]&)\/\lfangﬁ%gﬁ ﬁ@ge

ti mes wnveaniEBsTANY BbISruassaydechniuepnaybe disedas madifiad hbrsity imte peihetitafd
into thgnhatficand the plate was covered with sealing tape. [000150] 11.
The sanple was 1 ncubated for 2 hours at RT with shaking. [000151] 12. The
pl at e WERDOBAEN Rvios hied theh ERE5A | assay, WpoWdEBS Tsarh (189 162y bk3recbstitpled ABEor

t h ' ! | d th | e was_covered.with
Seas ngeta ek BopBagRY Silhipke SfmBRURE Sufh S ol B Fon FUEBRI ¢ 1
shaki ngsoliro@ GL6H Jas MheyTproteih abecemtratd, meay hasbeshstitutezkbtd & tgsidvibinh. PBE3s
nto. ¢ hestaisfe e AreReb IV eRt oL oL S anlPh PADPRThas TR Pratfl Siossh SHEU BF oped
Wi t hi n @Whey prdteis. con@Ofkidié] may be k8Cortitutéd diffet&Hi94havaautatdsied preduche ssammp! e
i cr op| 3 AVRRCENUR 04D RSS! aiemat: A TEFEAT Biooye: i S8Rt
For mul afofmBIaR &) K&/ Fecdn¥titatet’ S Bchd@ffdtich offr&h3abodt 988 ny/$88&o about 170

mg/mL. In another embodiment, the nutritional product may be reconstituted to about 166
mg/mL. In a particular embodiment, the reconstitution of the nutritional product comprises
dissolving about 0.5 g powdered nutritional product in about 3 mL water.

[00032] With regard to raw protein sources, however, such as whey protein concentrate
or non-fat dry milk, the sample may be reconstituted to a concentration of from about 95
mg/mL to about 105 mg/mL. In a particular embodiment, the sample may be reconstituted
to about 100 mg/mL. This may be achieved via dissolution of about 0.5 g powder in about
5 mL water. This reconstitution concentration is required for the raw protein source in
order for the sample to move from a suspension to a solution.

[00033] In preparing a sample for ELISA testing, the sample is typically centrifuged in
order to defatten the sample and collect the aqueous phase supernatant (i.e. whey
fraction) for testing. In the present invention, the inventors have discovered that human
milk may be centrifuged approximately 3 times for about 15 minutes each at 10,000 rpm.
This method effectively removes the lipid layer from the milk. However, for nutritional
products such as infant formula, or raw protein sources such as whey protein concentrate,
the inventors have discovered that the centrifugation step should be avoided. In fact, it
was discovered that the centrifugation step lowered the concentration of TGF-1 or TGF-
B2 in the samples by from about 5% to about 30%. While not wishing to be bound by this
or any theory, it is believed that such losses may be attributable to delipidation and casein
binding. As such, in preparing a nutritional product or raw protein source for ELISA testing
for TGF-B1 or TGF-B2, the centrifugation step should be avoided altogether.

[00034] To activate latent TGF-B1 or TGF-B2 to the immunoreactive form which can be
measured via the method of the invention, the TGF-B1 or TGF-f2 must be acid activated



[000158] Figure 1 illustrates the standard curve. 21 [000159] Table 5.

Results Well I D Nane Well Conc/ D11 Bl ank 450 Conc Count Mean Std Dev CV (%

Sanpl e 1 WwGR0/@B8&905 0. 907 2633.964 3 2572. 918 372. 903 PLA/UA2®9/061D60

1. O0E+05 1.004 2911.532

11

and neutralized. Although the activation procedure of acidifying and neutralizing is the
same for all samples, the inventors have discovered that the ratio of sample:acid:base is
different for samples of milk, nutritional products, and raw protein sources. In addition, the
ratio of sample:acid:base also differs depending on whether TGF-B1 or TGF-B2 is being
analyzed.
[00035] In an embodiment, activation of TGF-B1 or TGF-B2 in a sample of milk may be
accomplished by adding an acid and a base in a ratio of sample:acid:base of about
1:0.2:0.2. In another embodiment, activation of TGF-1 or TGF-B2 in a sample of
nutritional composition may be accomplished by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.2.
[00036] In a separate embodiment, activation of TGF-B1 in a sample comprising a raw
protein source may be accomplished by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.225. In another embodiment, activation of TGF-B2 in a
sample comprising a raw protein source may be accomplished by adding an acid and a
base in a ratio of sample:acid:base of about 1:0.2:0.2.
[00037] As an example of the activation procedure itself, not meant to be limiting, a 1 ¢
sample of a nutritional composition or raw protein source may be weighed and placed in a
50 mL test tube. The sample may be reconstituted with 5 mL of water or phosphate
buffered saline (PBS). The mixture may be stirred gently with a plastic rod. To this
mixture, 1 N HCI may be added in an amount to reach a pH of about 2 to about 3. The
mixture may again be stirred with a plastic rod. The mixture may then be incubated at
room temperature for 15 minutes. Next, 1 N NaOH may be added to the mixture to obtain
a pH of from about 7 to about 8. The mixture may again be mixed with a plastic rod. If the
mixture has not already been reconstituted to its final concentration, it may be transferred
to a 10 mL volumetric flask and brought to its final reconstitution concentration with water
or PBS.
[00038] As another example, a liquid sample of milk, nutritional product, or raw protein
source may be activated by transferring 1 mL of the liquid sample into a 2 mL lo-bind test
tube. Concentrated HCl may be added to the sample to bring it to a pH of about 2 to
about 3. The sample may be vortexed to mix and then incubated about room temperature
for about 15 minutes. The sample may then be neutralized with 50% NaOH to reach a
final pH of about 7 to about 8. The sample may again be vortexed to mix. Other acids or

bases may be utilized in the activation step.
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[00039] In an embodiment, polypropylene test tubes and flasks may be used in the
invention because active TGF-f is highly hydrophobic and may stick to glass apparatus.
The acid and base used in the method of the invention may be any known in the art. In an
embodiment, the acid may be HCI and the base may be NaOH.
[00040] In the present invention, the sample is diluted using a buffer solution. Any
buffer solution known in the art may be utilized in this embodiment. Two buffer solutions
are provided by the Quantikine® kit (Cat. No. DB100B) for TGF-B1 quantification. The
buffer solutions comprise RD1-21, a buffered protein solution with preservatives, and
RD1-73, a buffered protein solution with preservatives. The inventors unexpectedly
discovered that RD1-73, and not RD1-21, demonstrated linearity with a maximal slope for
precise quantification of TGF-B1 and a wide concentration range to maximize the number
of sample dilutions. This effect was noted for samples of milk, nutritional products, and
raw protein sources. Thus, in an embodiment, the buffer solution used for dilution maybe
RD1-73.
[00041] With regard to TGF-B2, if using the Quantikine® kit (Cat. No. DB250) for TGF-
B2 quantification, assay diluent RD1-17 may be utilized.
[00042] Additionally, the inventors of the present invention have discovered that the
ratio of initial dilution of the samples depends on whether TGF-B1 or TGF-B2 is being
measured. Further, the initial dilution depends on whether the sample is milk, a nutritional
product, or a raw protein source.
[00043] For example, in an embodiment, the initial dilution of samples of milk may be
sample:diluent of from about 1:2 to about 1:5 for measurements of TGF-B1. In another
embodiment, the initial dilution of samples of milk may be sample:diluent of from about 1:2
to about 1:3 for measurements of TGF-B1. In yet another embodiment, the initial dilution
of samples of milk may be sample:diluent at least about 1:2 for measurements of TGF-p1.
In a particular embodiment, the initial dilution of samples of milk may be sample:diluent of
about 1.2 for measurements of TGF-31.
[00044] In an embodiment, no dilution is necessary for measurements of TGF-B2 in a
milk source. In another embodiment, the initial dilution of samples of milk may be
sample:diluent of at least about 1:2 for measurements of TGF-2.
[00045] In another embodiment, the initial dilution of samples of a nutritional product
may be sample:diluent of from about 1:3 to about 1:5 for measurements of TGF-B1. In yet
another embodiment, the initial dilution of samples of a nutritional product may be

sample:diluent of about 1:4 for measurements of TGF-B1. In still another embodiment, the
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initial dilution of samples of a nutritional product may be sample:diluent of at least about
1:4 for measurements of TGF-B1.
[00046] In another embodiment, the initial dilution of samples of a nutritional product
may be sample:diluent of from about 1:5 to about 1:10 for measurements of TGF-B2. In
another embodiment, the initial dilution of samples of a nutritional product may be
sample:diluent of from about 1:7 to about 1:9 for measurements of TGF-2. In yet another
embodiment, the initial dilution of samples of a nutritional product may be sample:diluent
of about 1:8 for measurements of TGF-B2. In still another embodiment, the initial dilution
of samples of a nutritional product may be sample:diluent of at least about 1:8 for
measurements of TGF-2.
[00047] In another embodiment, the initial dilution of samples of a raw protein source
may be sample:diluent of from about 1:1 to about 1:3 for measurements of TGF-B1. In yet
another embodiment, the initial dilution of samples of a raw protein source may be
sample:diluent of about 1:2 for measurements of TGF-B1. In still another embodiment, the
initial dilution of samples of a raw protein source may be sample:diluent of at least about
1:2 for measurements of TGF-31.
[00048] In another embodiment, the initial dilution of samples of a raw protein source
may be sample:diluent of from about 1:5 to about 1:10 for measurements of TGF-f2. In
another embodiment, the initial dilution of samples of a raw protein source may be
sample:diluent of from about 1:8 to about 1:10 for measurements of TGF-f2. In yet
another embodiment, the initial dilution of samples of a raw protein source may be
sample:diluent of about 1:9 for measurements of TGF-B2. In still another embodiment, the
initial dilution of samples of a raw protein source may be sample:diluent of at least about
1:9 for measurements of TGF-B2.
[00049] With the proper dilution ratio, the diluent may then be added to an assay well.
The standard, control, or activated sample may then be added to each well. The
microplate may then be tapped gently to mix, covered with an adhesive strip, and
incubated for approximately two hours at room temperature.
[00050] Each well may be aspirated and washed, repeating the process three times for
a total of four washes. The wells may be washed by filling each well with a buffer using a
squirt bottle, manifold dispenser, or autowasher. After the last wash, any remaining buffer
may be removed by aspirating or decanting. The plate may then be inverted and blotted

against clean paper towels.
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[00051] In an embodiment, a TGF-B1 or TGF-B2 conjugate may then be added to each
well containing a TGF-B1 or TGF-B2 sample, respectively. The wells may then be
covered with a new adhesive strip and incubated for about two hours at room
temperature. The aspiration/washing steps noted above may then be repeated.
[00052] A substrate solution (color reagent) may then be added to each well and
incubated for about 30 minutes at room temperature in a dark place. An acid stop
solution, such as H,SO4, may then be added to each well, tapping gently to ensure
thorough mixing.
[00053] The optical density of each well may be determined within about 30 minutes
using a microplate reader set to 450 nm. If wavelength correction is available, it may be
set to 540 nm or 570 nm. If wavelength correction is not available, readings at 540 nm or
570 nm should be subtracted from the readings at 450 nm. |
[00054] The user may then average duplicate readings for each standard, control, and
sample and subtract the average zero standard optical density. A standard curve may be
created by reducing the data using computer software capable of generating a four
parameter logistic curve-fit. As an alternative, a standard curve may be constructed by
plotting the mean absorbance for each standard on the y-axis against the concentration
on the x-axis and drawing a best-fit curve through the points on the graph. The data may
be linearized by plotting the log of the TGF-B1 concentrations versus the log of the O.D.
and the best-fit line can be determined by regression analysis. If the samples were diluted
in the activation step, the measured concentrations should be multiplied by the final
dilution factor.
[00055] The NIBSC/WHO reference parameters 89/518 (natural bovine) and 90/696
(recombinant human) have been evaluated using the method of the invention. The dose
response of the TGF-B1 and TGF-B2 methods parallels the Quantikine® standard cuNe.
The following equations have been determined for the conversion of sample values
obtained with the Quantikine® TGF-B2 kit equivalent to NIBSC units.
[00056] NIBSC (89/518) equivalent value (U/mL) = 0.0551 x Quantikine® TGF-B2 value

(pg/mL).
[00057] NIBSC (90/696) equivalent value (U/mL) = 0.0272 x Quantikine® TGF-B2
value (pg/mL).

[00058] The methods of the invention are beneficial in minimizing the matrix shift effect
observed in infant formula during the analytical recovery testing. Accordingly, the present

invention overcomes matrix shifts that contribute to an over- or under-estimation of the
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true TGF-B1 or TGF-B2 concentration in samples of milk, nutritional products, or raw
protein sources.
[00059] The present invention further includes a kit for determining the bioactivity of
TGF-B1 or TGF-B2 in human milk, nutritional products, or raw protein sources. The kit
may include the RD1-73 buffer and/or the assay diluent RD1-17 and a porcine TGF-B
standard. The kit may optionally further include one of more of a TGF-B conjugate, a
TGF-B microplate, a calibrator diluent, a color reagent, and/or a wash buffer concentrate.
Included with the kit are instructions to prepare the samples in accordance with the
method described herein.
[00060] The following examples describe various embodiments of the present
invention. Other embodiments within the scope of the claims herein will be apparent to
one skilled in the art from consideration of the specification or practice of the invention as
disclosed herein. It is intended that the specification, together with the examples, be
considered to be exemplary only, with the scope and spirit of the invention being indicated
by the claims which follow the examples. In the examples, all percentages are given on a
weight basis unless otherwise indicated.

Example 1
[00061] This example illustrates an embodiment of the present invention.
[00062] Equipments and Reagents
[00063] Tubes:
[00064] a. 50 mL polypropylene tubes
[00065] b. 10 ml volumetric flasks
[00066] c. 2 mL centrifuge tubes: (Protein LoBind 2.0 mL Tubes- Eppendorf
022431102)
[00067] Microplates and Accessories:
[00068] a. NUNC-Immuno MaxiSorp StarWell 96-Well Plates NUNC 441653
[00069] b. Sealing tape 96-well Pierce 15036
[00070] c. Reagent reservoir Pierce 15075
[00071] Microplate Reader and Accessories:
[00072] a. Microplate Washer Bio-Tek ELx405
[00073] b. Synergy™ HT Multi-Detection Microplate Reader Bio-Tek SIAFR
[00074] c. Gen5 Data Analysis Software Bio-Tek 594718
[00075] d. Microplate Shaker The Jitterbug Model 130000 (Boekel Scientific).
[00076] Pipettes: Single Channel:
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[00077] a. 0.5-10 uL Eppendorf 022471902, Tips Eppendorf 2249152-1
[00078] b.20-200 uL Eppendorf 022472054, Tips Eppendorf 2249154-7
[00079] c¢. 100-1000 uL Eppendorf 022472101, Tips Eppendorf 2249155-5
[00080] d. 0.5-5 mL Eppendorf 022472151, Tips Eppendorf 2249198-9
[00081] Multichannel:
[00082] a.20-300 pL Eppendorf 022461460, Tips Eppendorf 2249154-7
[00083] b. 50-1200 pL Eppendorf 022461478, Tips Eppendorf 2249196-2
[00084] Buffers:
[00085] a. BupH Phosphate Buffered Saline (PBS) Pierce 28372
[00086] b. BupH carbonate-bicarbonate buffer Pierce 28382
[00087] c. Surfact Amp 20 Pierce 28320
[00088] Antigen Standards:
[00089] a. Recombinant human TGF-B32 standard (R&D Systems 302-B2)
[00090] Blocking Buffer: SEA Block Pierce 37527
[00091] Antibodies:
[00092] a. Anti-TGF-B2; Purified Mouse Monoclonal lgG2B (R&D Systems MAB612)

[00093] b. Anti-TGF-B2; Biotinylated TGF-B2 Affinity Purified Goat IgG (R&D Systems
BAF302)

[00094] ELISA Detection Kit:

[00095] a. Immunopure ultra-sensitive ABC peroxidase (Pierce 32050)

[00096] b. 1-step ultra-TMB-ELISA Reagent (Pierce 34028)

[00097] Stop Solution:

[00098] a. 1M H2S0O4

[00099] Nanopure water

[000100] Buffer Preparation:

[000101] CBC Buffer

[000102] a. One packet of Pierce BupH carbonate-bicarbonate buffer was dissolved in
500 mL water.

[000103] b. The solution was stored at room temperature.

[000104] c. The solution was stable for a few months.

[000105] PBS

[000106] a. One packet of Pierce BupH Phosphate Buffered Saline was dissolved in 500
mL water. |
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[000107] b. The solution was stored at room temperature.
[000108] c. The solution was stable for a few months.
[000109] PBST
[000110] a. One vial (10 ml) of Pierce Surfact Amp 20 was added to 2L of PBS.
[000111] b. The solution was stored at room temperature.
[000112] c. The solution was stable for a few months.
[000113] Capture Antibodies: Anti-TGF-B2, Purified Mouse Monoclonal quZB

[000114] a. 2 pg/mL antibody in PBS was prepared fresh for each assay.

[000115] Antigen Standard: Recombinant human TGF-32 standard:

[000116] a. 0-4000 pg/mL in PBS was prepared fresh for each assay.

[000117] Detection antibody: Anti-TGF-B2; Biotinylated Affinity Purified Goat 19G:
[000118] a. 100 ng/ml antibody in PBS was prepared fresh for each assay.

[000119] Pierce ABC Reagent Solution:

[000120] a. For 10 mL PBS, 1 drop (45 pL) of reagent A was added to 1 drop (45 L)
reagent B.

[000121] b. The solution was prepared fresh and stored at 4°C until use.
[000122] Sample Preparation:
[000123] The following protocol was utilized for TGF-2 activation in a powdered sample

of a nutritional product.

[000124] 1. A 1 g sample was weighed and placed in a 50 ml tube.

[000125] 2. The sample was reconstituted with 5 ml of PBS.

[000126] 3. The sample was mixed gently with a plastic rod.

[000127] 4. 1N HCI was added to the sample to reach a pH of 2 to 3. The sample was
then mixed with a plastic rod.

[000128] 5. The sample was incubated at room temperature for 15 min.

[000129] 6. 1N NaOH was added to the sample to reach a pH of 7 to 8. The sample was
then mixed with a plastic rod.

[000130] 7. The sample was transferred to a 10ml| volumetric flask and brought to final
volume with PBS (Final concentration: 100 mg/ml).

[000131] The following protocol was utilized for TGF-B2 activation in liquid sample of
milk.

[000132] 1.1 mlof liquid sample was transferred into a 2 ml lo-bind tube.
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[000133] 2. Concentrated HCI was added to reach a pH of 2 to 3. The mixture was

vortexed to mix.

[000134] 3. The mixture was incubated at room temperature for 15 min.
[000135] 4. 50%/50% concentrated NaOH/HZO was added to reach a pH of 7 to 8. The

sample was vortexed to mix.
[000136] Table 1. Serial dilutions for standard

rhTGF-32
standard stock
concentration

(pg/mil)
2,000,000

Volume of stock/
previous dilution

(ul)

4 (stock)
1000
1000
1000
1000
1000
1000
1000

0

Buffer
(PBS)
(ul)

1996
1000
1000
1000
1000
1000
1000
1000
2000

Final
concentration

(pg/mil)

4000

2000
1000
500
250
125
62.5

31.25

0
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[000139] Procedure

[000140] 1. 100 pL of capture antibody solution was pipetted to each well and covered
with sealing tape.

[000141] 2. The sample was incubated overnight at 4°C.

[000142] 3. The plate was washed three times with PBST.

[000143] 4. 270 pL Blocking buffer was pipetted into the plate and the plate was covered
with sealing tape.

[000144] 5. The plate was incubated for 1 hour at room temperature (RT).

[000145] 6. The plate was then washed three times with PBST.

[000146] 7. 100 ul standard was pipetted into the samples, which were then covered
with sealing tape.

[000147] 8. The mixture was then incubated for 1 hour and 30 minutes at RT with
shaking.

[000148] 9. The plate was then washed three times with PBST.

[000149] 10. 100 pL of detection antibody was pipetted into the plate and the plate was
covered with sealing tape.

[000150] 11. The sample was incubated for 2 hours at RT with shaking.

[000151] 12. The plate was then washed three times with PBST.

[000152] 13. 100 yL ABC reagent was then pipetted into the sample and the sample was
covered with sealing tape.

[000153] 14. The sample was incubated for 1 hour at RT with shaking.

[000154] 15. The plate was then washed three times with PBST.

[000155] 16. 100 uL chromogen (Pierce Ultra-TMB) substrate was pipetted into the
sample and incubated for a few minutes at RT. The color developed within 5 minutes.
[000156] 17. 100 pL of 1M H,SO4 was added to the sample to stop the reaction and the

sample was measured (Ass0/Ass2 nm) using a microplate reader.

[000157] Table 4. Standard Curve

Curve Name | Curve Formula A B R R?

Curve Y = A*X+B 0.000349 | -0.0137 | 0.999 | 0.998

[000158] Figure 1 illustrates the standard curve.



H2 6250 0. 058 204.534 F1 3125 0.023 104.381 3 92.935 15.142 16. 293

01 3125 0.013 75.766 H1 3125 0.021
WO 2010/048479 PCT/US2009/061790

21
[000159] Table 5. Results

Blank Std
WellID | Name | Well Conc/Dil 450 Conc Count Mean Dev CV (%)
Sample Cé6 1.00E+05 | 0.907 | 2633.964 3 2572918 | 372.903 | 14.493

1

D6 1.00E+05 | 1.004 | 2911.532
E6 1.00E+05 | 0.746 | 2173.259
C5 50000 0.655 | 1912.861 3 1853.723 | 70.636 3.81
D5 50000 0.607 | 1775.508
ES 50000 0.641 1872.8

C4 25000 0.379 | 1123.082 3 1085.882 | 42.153 3.882
D4 25000 0.369 | 1094.467
E4 25000 0.35 1040.098
C3 12500 0.17 525.024 3 527.886 13.113 2.484
D3 12500 0.176 542,193
E3 12500 0.167 516.44

c2 6250 0.079 264.626 3 256,995 6.608 2.571
D2 6250 0.075 253.18
E2 6250 0.0756 253.18
C1 3125 0.039 150.165 3 121.55 24,946 | 20.523
D1 3125 0.023 104.381
E1 3125 0.025 110.104

Sargple F6 1.00E+05 | 0.605 | 1769.785 3 1807.939 | 116.388 | 6.438
G6 1.00E+05 | 0.586 | 1715.416
Hé 1.00E+05 | 0.664 | 1938.615

F5 50000 0.384 | 1137.389 3 1165.051 52.945 4.544
G5 50000 0.382 | 1131.666
H5 50000 0.415 | 1226.096
F4 25000 0.203 619.454 3 668.1 50.138 7.505
G4 25000 0.238 719.607
H4 25000 0.219 665.239
F3 12500 0.094 307.549 3 339.025 28.183 8.313
G3 12500 0.113 361.918
H3 12500 0.108 347.61

F2 6250 0.046 170.196 3 184.503 17.87 9.686
G2 6250 0.049 178.78
H2 6250 0.058 204.534
F1 3125 0.023 104.381 3 92.935 15.142 | 16.293
G1 3125 0.013 75.766

H1 3125 0.021 98.658
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Eqg. 1 Antigen Concentration (ppm) =

[000161] Table 6. Concentrations

(Measured conc. in pg/ml)

(Sample dilution in ug/ml)

% Average
Concentration | TGF-B2 cv TGFB2 | Change | TGF.B2
Sample | (ug/ml) (pgiml) | (%) | (pglug) | praam | (POu9)
Previous ppm
ppm conc.
Sample 1 1.00E+05 2572.918 | 14.493 0.0257
50000 1853.723 3.81 0.0371 | 144.09
25000 1085882 | 3.862 0.0434 | 117.16
12500 527.886 2.484 0.0422 | 97.23 | 0.0409
6250 256.995 2.571 0.0411 | 97.37
3125 121.55 20.523 0.0389 | 94.59
Sample 2 1.00E+05 1807.939 | 6.438 0.0181
50000 1165.0561 | 4.544 0.0233 | 128.88
25000 668.1 7.505 0.0267 | 114.69 | 0.0227
12500 339.025 8.313 0.0271 | 101.49
6250 184.503 9.686 0.0295 | 108.84
3125 92.935 16.293 0.0297 | 100.74

[000162] All references cited in this specification, including without limitation, all papers,
publications, patents, patent applications, presentations, texts, reports, manuscripts,
brochures, books, internet postings, journal articles, periodicals, and the like, are hereby
incorporated by reference into this specification in their entireties. The discussion of the
references herein is intended merely to summarize the assertions made by their authors
and no admission is made that any reference constitutes prior art. Applicants reserve the
right to challenge the accuracy and pertinence of the cited references.

[000163] Although preferred embodiments of the invention have been described using
specific terms, devices, and methods, such description is for illustrative purposes only.
The words used are words of description rather than of limitation. It is to be understood
that changes and variations may be made by those of ordinary skill in the art without
departing from the spirit or the scope of the present invention, which is set forth in the
following claims. In addition, it should be understood that aspects of the various
embodiments may be interchanged both in whole or in part. For example, while methods
for the production of a commercially sterile liquid nutritional supplement made according to

those methods have been exemplified, other uses are contemplated. Therefore, the spirit
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and scope of the appended claims should not be limited to the description of the preferred
versions contained therein.
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CLAIMS

WHAT IS CLAIMED 18:
1. A method for determining the level of TGF-1 in a sample of milk, the

method comprising:
a. centrifuging the sample for about 15 minutes at a centrifugal force of about
10,000 rpm;
b. collecting the agueous phase supernatant of the sample and repeating step
(a) using the supernatant of step (a);
c. collecting the aqueous phase supernatant of the sample from step (b) and
repeating step (a) using the supernatant of step (b);
d. activating the sample by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.2;
e. diluting the sample using a buffer solution at a ratio of at least about 1:2
(sample:buffer); and
f. determining the concentration of TGF-B1 in the sample comprising the steps:
i. immobilizing the sample having an unknown amount of TGF-31 on a
solid support;
ii. adding at least one detection antibody to form a complex with the
TGF-B1;
iii. adding at least one enzymatic substrate to produce a visible signal,
and
iv. detecting the visible signal to determine the amount of TGF-1 in the
sample.
2. A method for determining the level of TGF-82 in a sample of milk, the
method comprising:
a. centrifuging the sample for about 15 minutes at a centrifugal force of about
10,000 rpm;
b. collecting the aqueous phase supernatant of the sample and repeating step
(a) using the supernatant of step (a);
c. collecting the aqueous phase supernatant of the sample from step (b) and
repeating step (a) using the supernatant of step (b);
d. activating the sample by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.2; and
e. determining the concentration of TGF-B2 in the sample comprising the steps:
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mg/mL to about 170 mg/mL;
b. avoiding a centrifuging step;
c. activating the sample by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.2;
d. diluting the sample using a buffer solution at a ratio of at least about 1:4
(sample:buffer);
e. determining the concentration of TGF-1 in the sample comprising the steps:
i. immobilizing the sample having an unknown amount of TGF-B1 on a
solid support;
ii. adding at least one detection antibody to form a complex with the
TGF-1;
iii. adding at least one enzymatic substrate to produce a visible signal;
and
iv. detecting the visible signal to determine the amount of TGF-1 in the
sample.
4. The method of claim 3 wherein the nutritional product is reconstituted to a
concentration of about 166 mg/mL.
5. A method for determining the level of TGF-B2 in a sample of powdered nutritional
product, the method comprising:
a. reconstituting the nutritional product to a concentration of from about 160
mg/mL to about 170 mg/mL;
b. avoiding a centrifuging step;
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a. reconstituting the raw protein source to a concentration of from about 95
mg/mL to about 105 mg/mL;
b. avoiding a centrifuging step;
c. activating the sample by adding an acid and a base in a ratio of
sample:acid:base of about 1:0.2:0.225;
d. diluting the sample using a buffer solution at a ratio of at least about 1:2
(sample:buffer);
e. determining the concentration of TGF-B1 in the sample comprising the steps:
i. immobilizing the sample having an unknown amount of TGF-81 on a
solid support;
ii. adding at least one detection antibody to form a complex with the
TGF-B1;
iii. adding at least one enzymatic substrate to produce a visible signal;
and
iv. detecting the visible signal to determine the amount of TGF-1 in the

sample.



b. avoiding a centrifuging step; c. activating the sanple by adding an acid
and a base in a ratio of sanple:acid: base of about 1:0.2:0.2; d. diluting

t he sanplwousimgs&robuffer solution at a ratio of at | eaPCTAISeWY/041740
(sanple:buffer); e. determ ning the concentration of TG~ 131 in the sanple
conprising the steps: i. imobilizing the sanple having an unknown anount
of TGF-131 on a solid support; Il. addithg at |east one detection anti body

to forma gogpl ex Wt he JTGF-131: iii. adding at |east one enzynatic
substrate é%owpi‘? led 03Ciﬂ'@i7b‘f‘c'?§er§|”énglr?wQnge'f’\F.ogﬂ’@t'%quoﬁﬁt'tt’E’@ 9@si bl e si gnal
t o dete@neeniatidmeofaisountoorhg/MEE- 131 in the sanpl e. 4. The net hod of
claim3 erein the nutritional product is reconstituted to a concentration
of about IB6 H@ﬁtﬁ@e for e{e"@!mw W@ﬁ%\@g"%@’:ﬁt'@@rﬁam%ﬁH’@Nq%%FaVme’f@- 132
in a ssypte tid meewdedorshridigf | tional product, the nethod conprising: a.
reconstituting the nutritional product to a concentration of from about 160
ng/ nL to about 21 78CPRFHHIING e Rybprgtaiy sauree i # cppganigtien elfromagout 95

2010/ 048479PCT/ U%@Mﬁ!t@%%@ﬁé’@m@/m@ﬁi vating the sanple by adding an acid
and a base in a ratio of sanple:dcid:base of about 1:0.2:0.2; d. diluting

t he sanpl e usi Rg OiiTG @ perftilugindcierit a ratio of at |east about 1:8
(sanmpl e: buffer); ; Lo : : I : P in the sanple
conpri si ng thebétagggg%ﬁ{gﬁﬁlérgnﬁﬂgg% q%ﬁﬁigé'g%P%%%%i’%ggﬁéfnknovvn anount
of TGF-132 on a s@hpde:gcigpese of ahaut AH2:AP; at | east one detection anti body

to forma conpliexy =320 e in , t e.enzypatic
substrate to pbbgjﬁlg{éﬁé;th%i%gﬂh%;uéﬁéﬁé)lul;ffh%%(ggt?dvn.é{@gllagé?ﬁ%de%%eabgf@{ | e signal
to determ ne the samplmbuftdr; da@- 32 in the sanple. 6. The net hod of
claim5 wherein t nut.ritional praoduct - copnstituted to.a concentration
of “about 166 md eeriing bie el e Tk B2 R sheblercomitine BF Sieke! 131
in a sanple of powdér anmbbivzipg tecsamsio havieg ahhimkn®ih athobANSI TGFBd: onda
reconstituting the raWWEJOt ei g source to a concentration of from about 95
my/ nL to about 105 ngPMSSHPPChvoi ding a centrifuging step; c. activating
the sanpl e by addi nig addiagadieadtori MAS&ioNBNEbO@} foToRh aRMYIck Wit thebase of
about 1:0.2:0.225; d. gl | uting the sanple using a buffer solution at a
ratio of at |east abol Flg’% (sanple:buffer); e. determning the
concentration of TGE- Adgding Bt keBst mﬁmﬂgﬁﬁbﬁiﬁtd&%dﬁé@éﬁkiﬂle signal: .

i mobi | i zi ng the sanpl e having an unknown anount of TG--131 on a“solid

support; ii. adding a@"deast one detection antibody to forma conplex wth
the TG--131; iii. addypgc@q heandip ol b ! a
visible signal; and iv. 8etgecti ng th@n\%{%i I é@%ﬁgﬁﬁ%ﬁ]ﬁgtggfﬁ%%ﬁee

amount of TGF-131 in s#®pleanple. WD 2010/ 048479PCT/ US2009/ 061790

10. The method of claim 9 wherein the raw protein source is reconstituted to a
concentration of about 100 mg/mL.

11. The method of claim 1 wherein the sample is activated by acidification with an
acid to a pH of from about 2 to about 3.

12. The method of claim 1 wherein the sample is activated by neutralization with a
base to a pH of from about 7 to about 8.

13. The method of claim 1 wherein the sample is activated by acidification with an
acid to a pH of from about 2 to about 3 followed by neutralization with a base to a pH of from
about 7 to about 8.

14. The method of claim 1, further comprising a step of comparing the concentration
of TGF-B in a porcine standard to the concentration of TGF-B in the sample.

15. The method of claim 1 wherein the detection antibody comprises biotinylated
affinity purified goat I1gG.
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reconstituted to a concentration of about 100 ny/ni. 9. A nethod for
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solid support; f 'éQa Peast one detection antibody to forma conpl ex
with the TG+ 132 aTGFBﬁdddm at | east one enzymatic substrate to produce a
vi si bl e signal; gl detecting the visible signal to determ ne the
amount of TGF- £32 Wephe sanpl e. 10. The nethod of claim9 wherein the
raw protein sodr Gewhéh bgf&@nstituted to a concentration of about 100 ng/ni.
11. The method of claim 1 wherein the sanple is activated by acidification

with an acid t 8 Rt}33sbene eelpr tseant and o about 3. 12. The nethod of
claim1l whereip t\go5aBRti6H! S activated by neutralization with a base to a
pH of from about 7 to about 8. 13. The method of claim 1l wherein the

sanple is activated by acidification with an acid to a pH of from about 2
to about 3 followed by neutralization with a base to a pH of from about 7
to about 8. 14. The nmethod of claiml1, further conprising a step of
conparing the concentration of TG-f3 in a porcine standard to the
concentration of TGF-13 in the sanple. 15. The method of claiml
wherein the detection anti body conprises biotinylated affinity purified
goat 1gG WO 2010/ 048479PCT/ US2009/ 061790 28 16. A kit for measuring
TG--6 in mlk, nutritional products, or raw protein sources, the kit
conprising: a. a TG--13 conjugate; b. a TG~ 13 standard; c. a diluent; d. a
wash buffer; e. at |east one color reagent; and f. a stop solution.



