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1 A PROCESS FOR THE EXTRACTI ON. PURIFICATICN AND

ENZYMATI C MODI FI CATI ON OF SOY 7S GLOBULI

SUBUNI T FOR USE AS HYPOCHOLESTEROLEM ZI NG A mmﬂmﬂﬂmlllﬂflll
present invention relates to a process for t

extraction, purification andjenzymatic nodificatisasn:

of P-conglycinin a subunit. According to the

A i PROCESS (lﬂonongmm nlmxrg%emrw% e'wmﬁ;ggiﬂ'm AND
rom groun ef a SO0V,

ENZERATIC Wi mmmlewam‘ CELOBELIN ALPHA’

ractron Is en subnj

suﬁnmmmwm WBYPO fs@f‘EB@ﬂﬁh\Hizggd %GENT
al n subuni 'S

chyrmtryp3| n t hen subj ected to a further affinity
chr onat ography step to recover the am no-term nal

I eqiEpAsehb iyt ofPRIMA e %0 (a'\ﬁ%%gsé)ﬁﬂ R extfctidM ,rification
BACK: ND 10 The known chol esterol | owering

driryend fica¥ioA Wt BLRbhy¥RidiNGESe’ kiBasR! are rel ated
an \%lrth thtg@?oﬁlent Pnnjljfs%f ag?nés (Px(l rk et al., 1998)

and\ddbrdRiPtEithe 1ﬁ$‘éiﬂ%r§%1c%h lﬁ!mml?sggélec@%l EQISERE from
P8RS P

mai nl y consi st of glycinins fraction)

groeadgdyfattednsoyl, theh r}:ﬁ*@él‘p‘i’t’ﬂ)ed ngréaQHcﬁrt v@i‘i’ﬁ%c@%bﬁg effanol; the

t hree subunits, naned 5 and (3 (Than

enrishetiaftadtion wman sﬁb}é‘élt&ﬁtdl Méﬂammﬂlw@m@mﬁégfaeihpS(MAC)
have established that the 7S fraction (Lovati

in dedturah® Bonditians iteubletaly thé e asubskiBlUTHe [dveRZRNirefled with
al, 1998) is capable of activating LDL receptor and iIs

chyhfutrgfsing thée swbjectedspons ifbtthes carfﬁhh? chestdhidbtaphy step to
chol esterol plasnma levels. In fact reat ment of" ah
rechvarahe anciglo-tdritiaalvtdgion Sf ghtskpdlygeplﬁdel ‘(MSWEZS Q0D PE).
20 degradation of the a and a units and
st MRCHNDE AR BACKERODUNDacti vity, whereas f3
subunits are not degraded and the receptor is not
acfliheatkmdwn cholesterol lowering properties of soy and derivatives

thereof are related with the content in isoflavones (Kirk et al., 1998) and in
proteins (Anderson et. al, 1995).

Soy proteins mainly consist of glycinins (11S fraction) and p-
conglycinins (7S fraction), the latter consisting of three subunits, named a, o'
and B (Thanh and Shibasaki, 1976). Studies carried out on soy proteins have
established that the 7S fraction (Lovati et. al, 1992, 1996), particularly the o'
subunit (Manzoni et. al, 1998) is capable of activating LDL receptor and is
therefore the main responsible for the reduction of cholesterol plasma levels,
In fact, treatment of an hepatic cell line with 7S globulin induces extensive
degradation of the o and a' subunits and stimulation of LDL receptor activity,
whereas B subunits are not degraded and the receptor is not activated.
Moreover, soy mutants in which 7S fraction lacks o' subunit are not able to-
modify the receptor activity, even at high concentrations.

As a consequence of these experimental observations, methods are
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Moreover, soy nutants in which 7S fraction | acks a'
subunit are not able to nodify the receptor activity,
even at high concentrations. As a consequence of these
experi nmental observations, nethods are 2 needed to
obtain P-conglycinin in the pie form as well as

e e O seaRbli ‘é‘e&héﬂ%é’é‘rs Jr a&w&lﬁ%%?%&ng and
oty o, SHEEE 4, S0 Bt i BN Seticgés could
suBoquisnil: b2 Rotsihed 8 SeTAliRaR: Leathenlo gl Makiggquse of

Li-.CcON ¢inins based on their different solubilities
pcgbdaisglpgl}%shst. pH, however, cross-contamnation is
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yi eﬁ%%u PRRLE lﬂ‘l?bbﬁ el H@&Hboélis apggétilggu o, separating

St Nsati's ac Sy onglycrnin
gl YIS OBEF conglycinins on a pilot-plant scale. Glycinins are precipitated by

two subsequent aqueous extractions at pH 8.5, followed by treatment of the
supernatant with a 0.98 g/L bisulfite solution, while conglycinins are
precipitated by adding 0.25 M NaCl to the mother liquors from the glycinins
precipitation, then adjusting pH to 4.8. The process allows to treat high
amounts of starting material and also provides high yields in protein, but the
fractions purity is still unsatisfactory; B-conglycinin, in particular, undergoes
degradation, apparently during diafiltration with water, which is a treatment
necessary to reduce the bisulfite ions excess and to remove salts.

The above cited methods not only do not yield pure B-conglycinin, but
above all do not envisage separation and purification of the o’ subunit.

According to the invention, a solid fraction enriched in B-cdnglycim’n is
prepared by extracting a defattedground soy in an aqueous medium according
to conventional procedures and subsequently precipitating the supernatant

with aqueous ethanol; the resulting fraction is then purified by Metal Affinity
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degradation, apparently during diafiltration with
water, which is a treatnent necessary to reduce the
bisulfite ions excess and to renove salts. The above

cited methods not only do not yield pure
f3-conglycinin, but above all 3do not envisage
separation and purification of the a' subunit. 25

Chiosmitognghyq M2EC) fy 8BhhRRanfeiilitidnt "té‘?iti%lgntg%rﬁﬁ&h&dsubunit,

in O-conglycininis prepared by extrac

wiilehastadgequadoseizymatie BAUEALS TRl g@ﬁ%ﬁ@;ﬁéiﬂ% %ﬁbain the

conventi onal procedures an ubsequen prtati

ih6- a it Rna 0 lyi ot uktdng

LRI R RN e AT LD et
hy ( MAC) in denaturant conditions to

actﬁﬁéel ?ﬁ?%ﬂ’re a' subunit, which is subjected to

SUMMARY OF THEIRVENTION Chymot rypsin to obtain the
am no-term nal region which has apparently the highest

LDL receptor- activating activity. 5 SUMVARY OF THE
I NVENTI ON 10 15 The present invention provides a )
pr obltss pressat tinvensione providesera paosesorior ther seleatvei entraction,
d.enz tic nodification of soy_ P-congl yoi n,i na' .
pu wat}ﬂntq‘\{lﬁamzmatlsrlae@?@at@@mr@ffi so¥sPeanglyeiniava ngpbamnitp svhich
a) extraction @ a. defatted ground soy with a sodium
proggsgﬁpmppéesd@ﬁgg QWINZSIERS: on at slightly acidic pH to

COR A0 B O L TR scucous
1) MR Sty R B bt S Shphe
by Met alsoluble protein fraction;
b) precipitation of the B-conglycinin fraction from step a) by treatment
with ethanol;
c) purification of the precipitated fraction from step b) by Metal
Affinity Chromatography (MAC) under denaturant conditions, to
isolate the o’ subunit; and

d) precipitation of the o’ subunit with organic solvents.

The process further comprising a step of enzymatic treatment of the o’
subunit with a proteolytic enzyme and further = purification by MAC

chromatography, wherein the said step is carried out after step d).

The present invention also provides polypeptide fragments of soy PB-
conglycinin o subunit obtainable with the process of the present invention. The
soy B-conglycinin o’ subunit may be for use as a medicament. The present
invention also provides amino-terminal polypeptide fragment obtainable
according to process of the present invention. The amino-terminal polypeptide

fragment may be for use as a medicament.



10

15

20

Affinity Chromatography (MAC) under denat urant

conditions, to isolate the a' subunit; and d)

precipitation of the a' subunit with organic solvents.

The process further conprising a step of enzymatic

treatment of the a' 20 subunit with a proteolytic

enzynme and further purification by MAC

chromat ogr aphy, wherein the sai4d step is carried out

after step d). 25 The present invention also provides

pol ypepti de fragments of soy (3- conglycinin a

subuhhe psesentrianeation tprovidespa vsesaf awe polyppptiderfragments of

i nvention, The soy 3-conglycinin a subunit may be
thefp-conglyginia o apbenit fromTsay forcdenpreparation pbmedisament for

| 1110x i nal eptide fragnent .
R e TP e el P BEGenl iy gty tsermrovides a use of
thepdl i
PR e HagnidicTor Ut BlckaraRtt) SR Dmeh i PRIFHRE reatment
of hyperlipodemiagvi des a use of the pol ypeptide fragments
of the P-conglycinin a subunit fromsoy for the
preparation of medi cament for the treatnent of
The present invention also provides a

h | i pi denj,as.
ugge@?a{rﬁ{%gwﬁ@ﬁ@mq%ﬁms{ eqpitaining die palypgpéde fagments of the
' ts, for the t t af h lipi denias, |
peaert BN BRI Blordl b of, PORBIFE . it (lhreapBYS dagesisats, in
adnii@FWith %it&ﬂlﬁcgn?Le?§ rovigt f on, ~al one or in

conbination wt er tive Ingredients, in
adm xture with suitable carriers is provided.

The present invention provides supplements or alimentary products

containing the polypeptide fragments of the invention.

The present invention also provides B-conglycinin -enriched fraction and

a’ subunit from soy obtainable with the process of the present invention.
BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows a process flow of B-conglycinin enrichment.

Figure 2 shows a process flow of o’ subunit precipitation.
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The present invention provides supplements or
alinentary products containing the polypeptide
fragnents of the invention. The present |nvent|op al so
provi des P-conglycinin -enriched fraction and a
subunit from soy obtainable wth the process of the
present invention. BRI EF DESCRI PTI ON OF DRAW NGS
Figure 1 shows a process flow gf 13-conegC|n|q
enrichment. Figure 2 shows a process flow of a
subunit precipitation. 20 5 DETAI LED DI SCLOSURE OF THE

| NVEETANLED INSCED SURE O FOTHE I RVEBNII GNP 0Ccess

for the selective extraction, purification and

enz et presemdinviendionorelatessRY aFpreRRes Y6t The Rlective extraction,
subunit, which process conprises the follow ng steps:

ufifehtiont aadt émiyroitia MRdMItEGoR" OENSyWRBoRg BRI MM’ subunit,
P bi sﬁlfite aqu?c?us solution at sli gh?llyl/3 ac’?%lsg pH to

whidh protess Roatifesthsifa] loavihigtdtess: sol ubl e protein
fraction; b) precipitation of the P-conglycinin

a) f r acitraotidrt o5l 3 efefadtedy GreRidewith W SBdaiMAMRbuIRE aqueous
c) purification of the preéecipitated fraction fromstep

b) smiutibhaht Alfghily Yaci@ly Rt a9réttasn (M)

_ ' cdi%‘l’ﬁéinjn zenriched
denaturant conditions, to'isolate the a'~ subunit; d)

enzsolab]j foteiat fieotiopf the a' subunit from step p)
with a S?Z)teol ytic enzynme and further purification by

b) MAGrebipitaiong ofipthe; pldomglypirdai frbblbh Oftof] stéi® & by treatment
subunit with organic solvents. P-Conglycininis”
enrwithedhamolshown in Figure 1. The starting materi al

c) ' purification of the precipitated fraction from step b) by Metal Affinity
Chromatography (MAC) under denaturant conditions, to isolate the a’
subunit; |

d) enzymatic treatment of the o’ subunit from step c) with a proteolytic
enzyme and further purification by MAC chromatography;

e) precipitation of the a’ subunit with organic solvents.

B-Conglycinin is enriched as shown in Figure 1. The starting material is
soy flour, defatted by removing the lipid fraction with solvents. The material
is extracted with a sodium bisulfite aqueous solution at slightly acidic pH. A
solution volume ranging from 14 to 16 times the weight of the starting
material, preferably from 14.5 to 15.5 times, is used. The bisulfite
concentration ranges from 0.80 to 1.20 g/L, preferably from 0.90 to 1.10 g/L,
most preferably from 0.95 to 1.05 g/L. The extraction is carried out for a time
ranging between 14 and 18 hours at a temperature ranging from -2 to 8°C.

According to a preferred embodiment of the invention, the extraction is
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soy flour, defatted by renoving the lipid fraction
with solvents. The material is extracted with a

sodi um bi sul f at e agueous solution at slightly acidic
pH. A solution volunme ranging from14 to 16 tines the
wei ght of the starting 20 matefial, preferably from

carfiSd bulttol 16 uBi' £5 ¥3ffines P 4 4,58 /1) Fisulfite sqlutipp at pH
6.4y rlpilods tadfintl drom BAF4E 1 S0 For B time |
b 58 s SR e BRI i i vr
o AR e P o S P . i
o3 SRy b, RO R P
T B R KA AP ko v,
Bl ST o116 2 SSHBR) § RERRPA 27c
Tt SO A PN, T R o
con?fl%@’lgﬁl, RE eh%reﬁgldi‘tiéa&. gy Igasgﬁgrfrét#é\%de?SQ sx%g;?%t,ed to the

ernatant is centrifuged e precipl

j £Sh of 3- conglycinin, is freeze-dri ed.
RGN SEE Shie)

resu er is subjected to the 10

- ; hais .

Lo Rt Ay g U 5 LB of ac
A | » . r «

(O ST IS 3 b AT s s

v A0 N5 3, RS LA coRMILAR e o

sghl® (M SSTSBLE T Y i1, 12 880 o,

theA midakriix €6Mjeigatéd Ghith zinc or nickel, preferably zinc, is used.
According to a preferred embodiment of the invention, the matrix consists of
iminodiacetic acid-agarose. The freeze-dried protein material is suspended in
a denaturing buffer consisting of 50 mM Tris, 0.5 M NaCl, pH 7.2 and
containing 5 to 8 M urea, preferably 5 M. In these conditions, the o’ subunit
selectively binds to the matrix, and the o and B subunits can be removed by
elution with the above buffer; the o’ subunit is subsequently eluted with 0.1 M
imidazole in the same buffer or in distilled water.

The protein fraction enriched in o’ subunit is collected and treated with
organic solvents which precipitate the proteins, preferably with cold acetone.
Acetone is used in a volume ranging from 2 to 5 times 'the fraction volume,
preferably 3 to 4 volumes, at a temperature ranging between -10 and -30°C,

preferably between -15 and -25°C. According to a preferred embodiment of

the invention, 3 volumes of acetone at -20°C are used. The resulting
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mat eri al
consi sting of 50

condi ti ons,
matri X,

I s suspended in

the a'

d- agar ose.
a denat ur
mM Tri s,

0.5 M NaCl,
containing 5 to 8 Murea, preferably 5 M
subunit 20 7sel ectively binds to the
and the a and (3 subunits can be renoved by

The freeze-dried protein

i ng buffer
pH 7.2 and
In these
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pref acet one. etone 1s us

the@éﬁ@a@?&%ﬂg from2 to 5 tines the fraction vol uneg,

prefe to 4 volunes, at aterrperatureranglng

bet f y:..bat
‘ ZSTC\:m%ccor ﬁr}gt}t‘n%%gitrarog o‘?l ?f%hls i é’& yc%?nazﬁngi a’ subunit
from¥&PFlogp, 3 volunmes of acetone at -20C are used. The

resdlting 7 precipitate is separated by
cenfgpfeupat i on, resuspended in ethanol, preferably

95% et hanol further centrifuged and freeze dried. The
a-As—949% of prot and_is

Pr %‘"}f Faionor o ol STarkEE matemal & g Btractiomaield (b by weight)

[ar[[ﬂ
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rapte I § T IId.L,“LluuStating
o’ gh?’%‘ﬁlftal Extractlgoé '%lliy&"(% by wei ght) 11.0

}gﬁm I Cl ni nDeTiy 187 CC
o« gu unlt)F/’-CongI yal nla‘%%f% cc' SubunjtDefatted 12r]our2. 1

Pol ypepti de fragnents of the a sSubunit are prepared
by Polppeptidegragigents of the o' subunit are prepared by subjecting the

lyophilizate from the previous step to enzymatic treatment with a proteolytic

enzyme. the

According to a preferred embodiment of the invention,
proteolytic enzyme is chymotrypsin and the resulting fragment mainly consists
of the amino-terminal region having MW 28,000 Da.

The procedure is as follows: the lyophilizate from the previous step is
dissolved at a concentration of 5 mg/ml in 0.2 M NH4HCO; containing 1.6 M
urea at pH ranging from 7.5 to 8.5. Chymotrypsin is added in a 1:10 to 1:50
ratio, preferably 1:25 w/w to the substrate, incubating at 37°C with stirring for
24 hours. A step on.MAC is subsequently carried out, as described above.
| eluted with

The material imidazole contains

three polypeptide
fragments, the main having MW 28,000 Da, and constituting the N-terminal
region of the o’ subunit.

The administration of the o’ subunit and of chymotrypsin fragment to
rats (table 2) proved that both are capable of remarkably decreasing

cholesterol and total triglycerids plasma levels. In particular, the chymotrypsin
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10 lyophilizate fromthe previous step to enzymatic
treatnent with a proteolytic enzyne. According to a
preferred enbodi nent of the invention, the.
proteolytic enzyne is chynotrypsin and the resulting
fragnent mainly consists of the am no-term nal region
havi ng MNéS, 000 Da. The rogédure is as follows: the
fragmenti proygdenat only: morgrefieciive thasthe other 9y sempanents, but
at,,a cqngentration,of 5 ng/m in 0.2 M NH4HCO3
alsothag Cﬁpﬁgrmemedﬂ@ag sholesterol develss padhivatforded comparable
notrypsin s added in a 1:10 to 1:50 ratio,
feﬁ%f@r cgrids. \ww to the substrate, incubating at

37'§;vvith ]Sti rr'h_lnglgfi)r . 24 hours. A step on MAC i s
subdBgUEseity of theikiglogical gxperimentation suggest thaé the products
terial elééj,ted wi.th imdazol e contains three '
Obggv%%eche ingotor thegpeeness afitberpresemtinviegtion; 48, waticular the
,Da,, and constityting the N-termnal region of the a
oSSR  and thsol agraents: thereef, cas ke ysedines medicgments, in
h trypsin fragnent to rats (table 2) proved that
Pa‘%k%‘ﬂgrafép ¢he dmatment rofrthesshpathedegisaswhich cequisetlomaring of
halnd t of al }ri lg}ceri,gs Iasmi l evel s. In particular,
cholgstezel andiopaiglyeerids plasme lsvelseSaidt compounds ewill be used,
effective than the other soy conpopents, but A al so

alofig 0r i sombigation, W‘ﬁb&’lﬁ}é‘?rnﬁc%%llﬁé‘tcéplﬂs and; dnsadminfure with
suildhlf) b&isT, Hor b RUFRAAOIp e PoArmeren ealg goetpasitions, in
partifGI B db trealutiic i RYROTHRIATE s U e rmprbs dhsgipan also be
oo AT e D B R e
to YERGRER th ifip BT mehvloned e dilioaipounds w 11 be

us or in conbination with other active
prﬁ%ﬂ%ﬂ@g% in adm xture wth

First step: Purification of 7S globulin from soy

The starting material was ground soy, defatted according to the Soxhlet
method, using pentane as solvent.

Proteins were extracted with a 0.98 g/L NaHSOQ; solution in amounts 15
times the volume of the defatted ground soy, for 16 hours at temperatures
ranging from 0 to 4°C, keeping pH at 6.4, After centrifugation, the supernatant
was treated with 40% ethanol (vol/vol) at room temperature. The resulting
precipitate, enriched in B-conglycinin and containing the o’ subunit at a
double concentration than the starting material, was freeze-dried.

Second step: Purification of the &’ subunit

The B-conglycinin enriched fraction was resuspended in denaturing
buffer (50 mM Tris, 0.5 M NaCl, pH 7.2) containing 5 M urea and purified by
MAC on an agarose-iminodiacetic acid matrix (Sigma) conjugated with zinc.

The unbound protein material was eluted with the same buffer as above,
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10 suitable carriers, for the preparation of

phar maceuti cal conpositions, in particular for the
treatment of hyperlipidem as. Furthernore, they can
al so be wused for the preparation of supplenents or
food products for dietary regigrens to be followed in
t he above nentioned conditions. EXAMPLES 15 First

whetegs: theubound protein efateéfial)l mbinlyrednsistirgowf The o’ subunit, was
starting material was ground soy, defatted according

eluted with 8dxM Bhidazeiedtheusime bpéfervrdnatisskd Siter.
Proteins were extracted with a 0.98 g/L NaHSG3
sol Thé aw’ isnbemibuensichbd fractisnd veer¢ofremedotyith -4 vo]umes of
defatted ground soy, for 16 hours at tenperatures 20

acetemgiah g20F Gmthe tresulingkpripigateHvas sGspend¥d ¢h 40% ethanol at
centrifugation, the supernatant was treated with 40%

rooge Hemylergtuoe/ t/}tdn) cantrifogedt end i edzer driedh T Heessdulliing powder
precipitate, enriched in P-conglycinin and containing

conthinsH4 %l pioteias and WoLtienexomoeaienaiched ih@Nsabnit than the
starting material, was freeze-dried. Second step:

stagting madetialon of the a' subunit 25 The (3-congl ycinin
enriched fraction was resuspended in denaturing
buf Fleird (ssep :nfinZermatic Gréatvt e @, thety Tsi2hugint ai ning 5 M
urea and purified by MAC on an agarose-im nodi acetic
aci therbtaphilizae frem thergbhoyatstep washdizsolved atheconedt@ion of
protein material was eluted with the sanme buffer as

5 mgimldn G2 Mki&HehE@heObWMgpt Gt &4 mremataelpl-hkang‘mgnﬁrwm 7.5 to
COI’]SI sting of the a' subunit, was eluted with
5; khgasadntion wahshemtneabed Weth chyimotrypsialines 1\@5 aww rat:o to
The " subunit- enriched fractions were treated with
thegpr@tq,lm sHhstrals andciscohetest at 306C with stistihg ifiog 24 hours, then

tx | pitate was suspended in 40% ethanol at 5 room
pury é?fgbVaMﬁG ast deserihedt abovrycbhamateriabretaiméddy fHeeresin and

elute‘"glsulthI 8 q O\{\g%azole contains three polypeptide fragments, the major
one having molecular weight 28,000 Da and consisting of the N-terminal
region of the a’ subunit.

BIOLOGICAL EXPERIMENTATION

Animals

Male rats CD SPF/VAF, weighing 75-100 g, were used. The animals
were housed in makrolon cages (4-5 animals per cage) in environment with
automatic control of light (12 hour light/ 12 hour darkness cycles),
temperature (21 + 1°C) and humidity (60 £ 5%).

Experimental protocol

After 7 day housing, the animals were randomly divided into seven
groups of 20 rats each (Table 2). During 28 days, one group was fed with
normal diet (cod. 014RF25C; Mucedola S.r.l., Settimo Milanese, MI, Italy),
whereas the others were fed with hypercholesterolemic diet consisting of 1%

cholesterol, 0.5% cholic acid and 25% hydrogenated coconut oil (batch
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contains 94% of proteins and is 10 tinmes nore enriched
in a subunit than the starting material. Third step:
Enzymatic treatnent of the a'subunit The |yophilizate
fromthe above step was dissolved at a concentration

of 10 5 ny/ni |n 0.2 MNI—I4I—|Cdﬁconta|n|ng 1.6 M urea,

H rangi ng f to 8.5. The.solution was then
33300 eesparatioR i 1%92& nLaleratqu@ amnr? i¢ciond Gleﬁ%ate MI,
otei.n substrate and i ncubate wth stirrin
Ital%f wilh RggRss, tor waﬁer pdrdigitegy. Bhe et aéanglsvm dedy (40, 09.00
(ei The materi al retalned by, the resin and el uted
dhe UMGORSHEISS) AmOuRt A asWhighed. ddegimaent was carried out as
fragments, the major 15 one having nol ecul ar wei ght
fol -%OO Da and consisting of the N-terminal region of

e 1 Gan G ek e T Bioond e sl o 28 days

The animals 20Q_were housed in makro|lon cages (4-5
ani mal s per c‘é@@)aprﬁ Z’rﬁﬂrggﬁthP “%ﬁ?t%ilp@
control of light ( h ight/ 12_ hour darkness
Gr‘?ﬂ&?es) temlﬁrfﬂf ﬂltk gmerai@lffﬁﬁﬁt odemye (@it angd treated
Experi nmental proiocol t r 7 d hou ing, the animals
wer e randomn yg’iﬂ?{)i des 3§e\‘?‘€ é%&agb%ym@th}dpgllulose

each (Table 2 Durl ng 28 days, one group was fed with
norrral diet ( JYt084 4RF25C, Mucedola S.r.l., Settino

, lLtal th th re.fed
GrafiR & by per c USRI bfedhvith; BYpeiSReRetET e%ﬁ‘c diet and treated

chol esterol, % aci d.an 5% o enat e

coconut oi | (‘B@i fof?r;éggﬁ)%thﬁ §e 22&)@18/]%

Labg,ratorio Dot.t or,i Fi
Group 4: animals fe

wi(%ﬂl hypercﬁaiestcrolemlc diet and treated
orally for 28 days with the soy total protein extract (TPE)
at a dose of 200 mg/kg.

Group 5: animals fed with hypercholesterolemic diet and treated
orally for 28 days with B-conglycinin at a dose of 50
mg/kg.

Group 6: animals fed with hypercholesterolemic diet and treated
orally for 28 days with the o’ subunit at a dose of 10
mg/kg.

Group 7: animals fed with hypercholesterolemic diet and treated
orally for 28 days with the o’ subunit chymotrypsin
fragment at a dose of 1 mg/kg.

Total cholesterol and triglycerids plasma levels were measured at the
end of the 28 day treatment and after 16 hour fasting. The animals were
anaesthetized with ethyl ether and blood was drawn from the inferior vena

cava in tubes containing EDTA (1 mg/ml). After centrifugation for 15 min at

4°C at 3000 rpm, plasma was recovered, frozen and stored at -20°C until



Italy), with access to water ad libitum The diet was
given daily (40 g, 09.00 a.m) and the unconsumed
anount was wei ghed. Treatnent was carried out as
follows. 5 Goup I (control): animals fed with nornal
diet and treated orally for 28 days wth a 0.5%
carboxynethylcellu | ose solution. Goup 2: animals fed
wi t h hyperchol esterol em c dietlland treated orally for
28 days with a 0.5% carboxynet hyl cel | ul ose sol ution.
me;a% garoulg 3: animals fed wth hyperchol esterol em c diet
i ttsed orally for 28 days with clofibrate at a
dos f. 200 [kg. G au anijals fed with, i
nypd oo PSR and e csridS{ pBamey cOnsPyatiens feeported in
tht e _soy,total ein extract (TPE) K at a
TafRLD) Yk dstirpringa 's2SraiBh o sonuRhiianel ewaymabtin assays.
hypirl‘\klighester olemic diet and treated orally for 28
day P-conglycinin at a dose of 50 ng/kg. G oup
animals fed wth hypercholesterolem c diet and

TRE%&TMEN’I&' ' VTWQ% g-ﬁg;g;%l )Q""‘gmﬂil 'qtgiu&vv@heralhs {mg/dL)

nlr\r‘r\ r\f

hy@RlOlUBIleste ol enic d59t4¢gnd treategl oral Ipps, 95:7%8

nnrmn Q

(éb W lII thercc——stubuni—t L,II IIULI‘)"J:; ) H-agH

QJIP12 ny/ kg. Tot284. tholest erol 4nd tri gazysc@m ;@5

pI mg el s WET € neasured atthe—125—end—of—the—28
a@ﬁ t and af 481.218 &Qur fasti ng. ThE3di 8.8

st h=t| zed h et hyl _ethen and brood—was

gﬁ%&?@?%ﬁ]the [ nferﬁé )é 176.9 £ 8.1
GROUP 5 196.4 + 7.6 146.7 £ 5.9
GROUP 6 182.2+12.1 150.1 £9.8
GROUP 7 175.8 £ 7.9 140.3 + 7.4
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cava in tubes containing EDTA (I nmg/m). After
centrifugation for 15 mn at 4'C at 3000 rpm plasma
was recovered, frozen and stored at -20'C until 11
measurenents. Total cholesterol and triglycerids
pl asma concentrations (reported in Table 2) were
determ ned according to conven&' onal enzymatic assays.
Table 2 5 TREATMENTTot al chol estTerol (ng/dL) Tot al
triglycerids (ng/dL) GROUPI55.43105.17. 2 GROUP2284. 1
REFERENCESL2. 6 GROUP3191.2 8.0139.1 5.8 GROUP4236. 1
10.2176.9 8.1 GROUP5196.4 7.6146.7 5.9 GROUP6182. 2
Ant2rsoirb0.W ., 9B By 8RB/ 1C608-NewdU (MBE7, 1993 V.RERERENCESZd. 333,
Anderson J. W, Bryan MJ., Cook-Newall ME., 1995 N.
27682, J. Med. 333, 276-282. Kirk E. A, Sutherland P.,
Wang S. A, Chait A, LeBoeuf R C, 1998 Journal of 5
KituErAt, iSartherd @8d POSWaag0S. Ao Chiaiit M ,FL¢BdunzR0C.,A998 Journal of
Corsini A, Ganata A, Frattini R, Fumagalli R,
Nus@ritiver 128 954-959.J. Nutr. 122, 1971-1978. Lovati MR,
Manzoni C., Corsini A, Ganata A, Fumagalli R,
LosatitMr R..QManzoni C., Corsini A., Granata A., Frattini R., Fumagalli R.,

Sirtori C., 1992 J. Nutr. 122, 1971-1978.

Lovati M.R., Manzoni C., Corsini A., Granata A., Fumagalli R., Sirtori C.,
1996 J. Nutr. 126, 2831-2842,

Manzoni C., Lovati M.R., Gianazza E., Morita Y., Sirtori C., 1998 J. Agric.
Food. Chem. 46, 2481-2484,

Nagano T., Hirotsuka M., Mori H., Kohyama K., Nishinari K., 1992 J. Agric.
Food Chem. 40, 941-944.

- O'Keefe S.F., Wilson L.A., Resurreccion A.P., Murphy P.A., 1991 J. Agric.

Food. Chem. 39, 1022-1027.

Ostrove S., Weiss S., 1990 Methods in Enzimology 182, 371-379.

Thanh V.H., Okubo K., Shibasaki K., 1975 Plant Physiol. 56:19-22.

Thanh V.H., Shibasaki K., 1976 J. Agric. Food. Chem. 24, 1117-1121.

Thanh V.H., Shibasaki K., 1978 J.Agric. Food Chem. 26, 695-698.

Wu S., Murphy P.A., Johnson L.A., Fratzke A.R., Reuber M.A. 1999 J4OCS
76, 285-293.
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1996 J. Nutr. 126, 2831-2842. 10 Manzoni C., Lovati
MR, Ganazza E., Mrita Y., Sirtori C., 1998 J.
Agric. Food. Chem 46, 2481-2484. Nagano T.,
Hi rotsuka M, Mri H , Kohyama K., Nishinari K., 1992
J. Agric. Food Chem 40, 941r944. O Keefe S.F.,
Wlson L. A, Resurreccion A P., Murphy P.A , 1991 J.
mg 15 Food. Chem 39, 1022-1027. Ostrove S.,
i ., 1990 Met hods in Enzinol ogy 182, 371-379.
Thanh V. H., GCkubo K., Shibasaki K., 1975 Pl ant .
Physi Al .proéess9-fa. the Trsaletive HextrBHionas phrifigation ozgl Jenzymatic
Agric. Food. Chem 24, 1117-1121. Thanh V.H.,

v s 0f{ickron S Ay B G FoinfiP 4 SR, o ReedsRFopgises the
M A 1999 JACCS 76, 285-293. 13 CLAIMS 1. A process

for tfodlosdhgstepye extraction, purification and
enzymatic nodification of soy P-conglyoinin a

subunjy, WBLERHRINOGES geeiffa&%’ kSRl ithod 6dYuRY biueMe aqueous

5 a) extraction of a atted ground soy with a sodi um

bi sul fite aqueous solution at sli ghbl y acidic pH.to )
obtain a Pselytignyati slightly casidisrid tosebtap @ Braonglysinin -enriched
fraction; b) precipitation of the 3-conglycinin

fraction fcombid siotcin fldgtibh;eat ment  wi th ethanol; 10
c) purification of the precipitated fraction from step

b) by Metal Affinit t h C d
d)ena%/b} anijl pgqg:,i‘[@jﬁqltinolgn%f: ﬂ?@&?—ggné)gcru?i% f\éac(t{\(/)}?i orlﬂnstglg a) by treatment

with ethanol;

c) purification of the precipitated fraction from step b) by Metal
Affinity Chromatography (MAC) under denaturant conditions, to
isolate the o’ subunit; and

d) precipitation of the o> subunit with organic solvents.

2. The process as claimed in claim 1, the process further comprising a step of
enzymatic treatment of the o’ subunit with a proteolytic enzyme and further
purification by MAC chromatography, wherein the said step is carried out
after step d).

3. A process as claimed in any one of claims 1 or 2 wherein the extraction is
carried out with 15 volumes of a 0.98 g/L sodium bisulfite solution at pH

6.4.
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isolate the a' subunit; and d) precipitation of the a
subunit with organic solvents. 2. The process as
claimed in claim1, the process further conprising a
step of 15 enzymatic treatnment of the a' subunit with
a proteolytic enzyne and furtper purification by MAC
chr omat ogr aphy, wherein the said step is carried out

fter ,step d). 3, .A process as ¢lai.ned,inany one of . . .
3 o o s agsiaimell BLERERRF of R L O EPheBR sfecipitation
with 15 volumes of a 0.98 g/L sodiumbisulfite
sol ut bbsteptb)id carbied.out with 40% gthanokess as clainmed in
any one of claims 1 to 3 wherein precipitation of step

B) i SACﬁ'forcE?sdasoHltairi’i@4 ﬂéﬁgﬁ/ ‘9@& '%?{Egiiﬁls\?%tﬁ RVR&GEHSMIRC in step ¢)

clained” i n any one o erein MAC in

step ¢) is_carried out on,a matri x conjugated wth

zi nc Hreagrigd opt on a@atﬁlxpﬁ@dﬂ!&@eé@”@ @P%’dnl"ﬁfegl aim5
wherein the matrix is conjugated with =zinc. 7. A

ar Oceﬂspﬁfceﬁd a4 BRAmed iarolaine Gfhegdial thie Mmatrix s \@bgﬁ%atbd with
the matrix consists of agarose-im nodi acetic acid. 8.

A process as clained in any one of clains 1 to 7
wher e he 10 denaturating agent used in MAC of step

c) is urea. 9. A process as clained in any one of

Gl ai nR\ Proces8 ashelapnhed tiheanypont @dl glaims Snay ibe wherein ithe matrix
enzymatic treatment is chynotrypsin. 10. A process as

cl ai [ . ' 0 9 wherein

pr ecrgg?%gkls%g%g%éﬁ%'glﬁ%n%fig‘ircgﬁ%émg‘ subunit in step d)

is acetone. 15 11. A process as clained_ in any one of

&. ai mA 1progessD ashetaimed: i@ any one of claims 1 to 7 wherein the

denaturating agent used in MAC of step c) is urea.

9. A process as claimed in any one of claims 2 to 8 wherein the
proteolytic enzyme for the enzymatic treatment is chymotrypsin.

10. A process as claimed in any one of claims 1 to 9 wherein precipitating
solvent for the o’ subunit in step d) is acetone.

11. A process as claimed in any one of claims 1 to 10 wherein the B-
conglycinin -enriched fraction and the o’ subunit are stabilized by freeze-
drying.

12.  Polypeptide fragments of soy B-conglycinin o’ subunit obtainable with the
process of claims 1-11.

13.  Amino-terminal polypeptide fragment obtainable according to process of

claim 9.
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conglycinin -enriched fraction and the a' subunit are
stabilized by freeze- drying. 12. Pol ypeptide
fragnents of soy P-conglycinin a subunit obtainable
with the process of clainms 1-11. 20 13.

Am no-term nal pol ypeptide fragnment obtainable
according to process of claim9. 15 14. Pol ypeptide

1" Bolpeptigeritapmanbue! S5 B oghelBeen by ppubi(of tisim 12 for

pol ypeptide fragnent of claim 13 for use as
medi casens a thed@ambne. use of the pol ypeptide fragnents
of the P-conglycinin a subunit fromsoy of claim12

f,Qr the _preparatjon hca r eat
38" ny pp e RRThAC "oy pBREUE ST, SECHpho T e r use s
fragment of claim 13 for the preparation of
medi camslicameént. t he treat nent of hyperli pi dem as. 10
18. Pharmaceutical conpositions containing the

lyp [ c I N
38,00 A8kl 6% b REERIBAkiqertAbRleqPine B-oBh@8ith & ubuni
adm xture with suitable carriers. 19. Suppl errents or
al i neftamysey fuslaint ol foni thg mn@qzs@tlsmegf.raédlcament for the
fragments of clainms 12 or 13. 15 20. P-conglycinin
-enri %ﬁngﬁ@@fh@brﬁ?%é}hia‘gybuni t from soy obtainable
vvith a process he sel ective extraction,
rification d enzymat.i.c . nodification of .so .
A/congihgohss of the PRUPERIES faaraentlotlads Lhigh fheckreppgation of

foI | om ng steps:
medicaments for the treatment of hyperlipidemias.

18. Pharmaceutical compositions containing the polypeptide fragments of
claims 12 or 13, alone or in combination with other active ingredients, in
admixture with suitable carriers.

19.  Supplements or alimentary products containing the polypeptide fragments

of claims 12 or 13.

20. B-conglycinin -enriched fraction and o’ subunit from soy obtainable with a
process for the selective extraction, purification and enzymatic
modification of soy B-conglyoinin o’ subunit, which process comprises the
following steps:

a) extraction Qf a defatted ground soy with a sodium bisulfite aqueous
solution at slightly acidic pH to obtain a B-conglycinin -enriched soluble

protein fraction;
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a) extraction of a defatted ground soy with a sodi um

bi sul fite aqueous 20 solution at slightly acidic pH

to obtain a P-conglycinin -enriched soluble protein
fraction; 16 b) precipitation of the P-conglycinin
fraction fromstep a) by treajgent with ethanol; c)
purification of the precipitated fraction fromstep b)

by Metal Affinit r omat qgr.aphy (MAC) under .
Gonat b dEcipuRtod p6ie PEBnelEtnRy Hedids Tot S altmtreatment with
d) enzymatic treatnent of the cc' subunit fromstep c)
with a petharol;ytic enzyne and further purification by
MAC chr omat ogr aphy. e) precipitation of the a' subunit

0 L 8 A ey WL

wherein the process further conprises a step of

enzymat i Chroreatogeaphy dMAKY undit dendsurant conditions, to isolate the o’
proteol ytic enzyne and further purification by MAC

chromat o 3y, wherein the said step is carried out

after step c) 'and before step d); or after step d).

22. The P-conglycinin -enriched fraction and W subunit )
accor @) renzymat restment of ther ot |subwnip framn esten €) twigh a proteolytic
extraction is carried out wwth 15 volunmes of a 0.98

B congly rhe #id i laficcton®y VAR ctofidtoptifhy.

according to any one of clainmg 20 tgo 22 wherein

preci §) tRresipitatign af the o subunit withjasganjgsolyents.  40%

ethanol . 17 24. The P-conglycinin -enriched fraction

aNd aThaRUhElyemsP Lirel Frafi¥n 9AE o’ subunit according to claim 20,
wherein the process further comprises a step of enzymatic treatment of the
o’ subunit with a proteolytic enzyme and further purification by MAC
chromatography, wherein the said step is carried out after step c¢) and before
step d); or after step d).

22.  The B-conglycinin -enriched fraction and o’ subunit according to claim 20
or claim 21 wherein the extraction is carried out with 15 volumes of a 0.98
g/L sodium bisulfite solution at pH 6.4

23.  The B-conglycinin -enriched fraction and o’ subunit according to any one

of claims 20 to 22 wherein precipitation of step b) is carried out with

40% ethanol.
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of clains 20 to 23 wherein MAC in step c) is carried
out on a matrix conjugated with zinc or nickel. 25.
The P-conglycinin -enriched fraction and W subunit
according to claim?24 5 wherein the matrix is
conjugated with zinc. 26. Thejf-conglycinin -enriched
fraction and a' subunit according to claim24 or

Yiar 0a0% (eRheb Rinit Feier eSS S o syt acoqrding to any one

-enriched fraction and a' subunit according to any one
of cl afrdainfs 20 tB62veliereim MeCdmnsteprat isncareigd ndutusre@d matrix
in MAC of step 10 c) is urea. 28. The P-conglycinin

-enri bOn . X1 subunit according to any

one opﬁggg?@g@%@%%g’ei n the proteolytic enzyne

for the enzymatic treatnent is chynotrypsin. 29. The

R3¢ ondihedi-eonglyeinin e¢rwichedaftadtion anddr’asubsmifiatcording to claim 24
according to any one 15 of clains 20 to 28 wherein

preci R ' s nit in step d)
i's acﬁ%%éf.nn%iﬁﬁ%%@gﬁ%ﬁa?ﬁ ﬁliltr?si-igg'ri ched fraction
and a' subunit according to any one of clainms 20 to

26. whdei firconglypinia nepyeliedi fractionrand e dsubuaitt aosarding to claim 24

the a' subunit are stabilized by freeze-drying.
or claim 25 wherein the matrix consists of agarose-iminodiacetic acid.

27. The B-conglycinin -enriched fraction and o’ subunit according to any one
of claims 20 to 26 wherein the denaturating agent used in MAC of step
¢) is urea.

28.  The B-conglycinin -enriched fraction and o’ subunit according to any one
of claims 21 to 27 wherein the proteolytic enzyme for the enzymatic
treatment is chymotrypsin.

29. The B-conglycinin -enriched fraction and o’ subunit according to any one
of claims 20 to 28 wherein precipitating solvent for the o’ subunit in
step d) is acetone.

30. The B-conglycinin -enriched fraction and o’ subunit according to any one

of claims 20 to 29 wherein the B-conglycinin -enriched fraction and the o’

subunit are stabilized by freeze-drying,



