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_ The present fnvestigation on "Studies on
the PMhysicoeChenical Proverties of Sosame
wam} Ssed Uroteins® has baen carried out am

]

follows. Ye have consantoatsd our stuldy on the
major protein fmetion owglobulin.sl sesane ssed,
41ts faolation, detoraination of sowes of its chomie
eal and physicowchenical properties snd studies on
the assoel stion~dissociation ond dsuaturation phee
nomena under various solution conditions, e.4.
aold, alkali, eloctrolydes, urea, OuiCl and 808
which hawve been presented heve. Those studies on
the assoglation-dissociation and denaturation phoe
nomena under thoe nbove solution conditions have
beon helpful in understanding the stractural Ase
povte of the protein,

(1) ™e protein cdeglobulin isolated by the
procedures of Nath and Gfrd (19571} and Vontura
and Lime (1962) containe {pontasinations both low,
2% component and high molecular welight, 163 cow-
pomsat! — 135 and  25% respeetively as revealed
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by ssdimentation velooity superiments, The degloe
bulin isolated in the prosmmt investigotion was
homogenavus, > 95% by tho tachniques of gel flltrae
ticn, polyserylanide gol &xwmmmm, DEATwgel lie
lase ehromatograpiy |

and sedimentation velooity o
perisants, The yiold of deglobulin also ineressed
by the procedwe adonted heros

{2) ™ae motoin isolated was practically free
fronm nuolele anild and gw&mxyﬁmﬁw gontanintion as
reveslod by the low %@mm of vhosphorus and eor
. bohydrate,

(3) Amino noid amalysis of the progein dndi-
gaten that it is pieh in seidic, sulphin ountaduing
and aromtio asine seld restidoae.

{(h) The protain bas a molacular veight of
2430,000515,00) daltonsas determined from Archibald's
aporesch to sedimwmtation aquilibrium method,

{(8) It ie an oligomerie protein containing at
lenst 131 subunite.

(6) ™e value of intrinsie viscosity of 0,03
4l/gm indiontes the vrotein to ba globular.

(7Y Im seid solution, in the pHf ramge of 4,2«
1+5, the results of gol filtration, fluorescense and

viscosd ty masuresents indieate that oeglobulin
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dissocisten and denatures upte ol «— 3,

(8) The diffsrence spectrum in this range of

Pl 4s characterised by troughs at 2803, 297 and 292 nm

and arises from a combination of dissogiation, denae

turation and charge offect on the chromorhors,

{9) Tn still stronger acid solution (pli< 3
roaagsscciation of the dissoviated fraction talwe nlage
as indicated by difference spectra , fluorsscence

spoctra and sedimentation velocity measurewments,

(10) The temperature effect on the asscolan
tinnedissociation phenomenn of oeglobulin at pH 1,5
indicates that the remssociation of the dissceiated
comnonents takes nlage wmmmy by hydrophobice intere

action.

{11} Im alkaline solution, in the pil pange
Foet2y Owglobulin desooiates apround pil 8, nnd above
- ol 10, «t&m&mimmn and denaturation nrogcesd simule
tanecusly a8 have baen evidenged by sedimenteation
voloeity, fluoresgence spactra, ultraviolet speetral
changes, optical robation and viscosity nmessuremsnts,
(12) The change in the shape of tho ultra=

violet spectrun with pH in alkaline solution indi

cates that both tyrosyl fondeation and conformational

changss arse mmm plaos simultansously in the pmtaim
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The constancy of absorbance at 247 nm after tyrow
syl ionisation is complete, can be taken as an
gviﬁﬁama that no other reactlon which might resuld
from alkaline hydrolysis of disulfide groupas 1la

takine plaeo.

{13} T™he phenolis group in the protein i
abnormal (pxzmam.&), In 61 GWHCL tha Prae OF
tyroavl grouns (8 9.6 wvhioch is the expected value
for the yﬁmt of tyrosyl groups. The denaturation

in alkaline solution 12 irreversible,

ﬁ!!t} The ﬁMmtnﬂaMa pH values of trane
sition from 10.06e13.83 indicntes that the tranatition
of the protein invelves 2 single astep in mzmzm

\

solution,

{13) “fleets of various sodiws salts on the
assoot st ton-dissoois tion phonomena of degloulin
mw tha following effestivensss towards didscetia

tion of e mwotoini

ﬁ%"’% 1™ < " ¢ ﬁi@a“ < #0M™ ¢ 1T < ey coo”

3
the first tw meabdars vreduce the mmmﬂ of dissocin-
tion,. ﬁﬁlgﬁme hns boen found to he the most offegw
tive asongst the series in indue ing dissociation in

the protein,



{16) The cations Esi’", ﬁn’“’, £* ant ce” induoce
- asascolation, the effectiveness being

m@- - mﬁ > %* > M’&'

{17) Hinor Adisarepancy from the Hofweister
serios hms Been obsorved iwn the present fovestigne

tion.

{18) The low concentration of salis {anions)
nscessnry to induce disscciation does not involve

any detactable chmmge in protein conformation,

{19) e temperature offect on the uwﬂw
ation resction 785 — 118, indontes that the sube
units of c=globlilin are sescciated mredosinantly
by hydrophobis interastion.

(20) The disscoiating aeffect of the alactroe
lytaas may ba dus to s eosbination of favourable
snergetios of the chaotronio lons with the amide
divole noaioet o low positive unfavourable free
anargy of interaction of tha nonpular groups with

he same lous,

{21) deglobulin undergoes dissociation,
agaregation and denatoration in uren nsad GaiCl soluw
tions, The mrotain preeipitatos At lov conceniyne

tion of these reagents,
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{(22) The aggregation chenomenon is maximum st

& eritionl concentration ofelither of the denatucunts,

{23) ™e zmwm progisitated at Low conpone

trations of thess reagenis goes basek into solution at

higher reagent conmntration,

{24) The soluble agaregate: hwinz a sedisene

fation coafPioient of 1204 1s the procursor of this

- dmsolable agzregets,

{2%) Viscosity results indieate that the dow
naturation o £ the nrotein is complate at BM tren and
M Oulicl,.

{26} e d4ifforsuce spaetrum of the protein
is characterissd by troughs at 80, 287 and 293 ma
indieanting that both tryptophan and tycrosine groups
have Boon affectsd by the dematuarante. A red shift
at 300e303 ma is nlso observed in both the reagonts
and iz atiributed to tho denuturation of the protein
and amowalous tryptovhan absorption changs.

{27) Fluoresgense measureseuts indeste &
ved shift of the spectrum from 325 to 345 nm with
ing rensing consentration of the denaturants This ine
dientas that the tryptophasn flaocrophor is sxpariono-

M:g inevensing poler environmont with increasing cone

contration of ures and/or GuliCl. Tha fluorsscence
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transition i complets at & lesser concentration of
both ures and GuACL as compared to viscosity and die

ffovones spsotral reasul s,

{28) e simulteneous dissociation and aggre-
aation resctions have been explained by sonsidering
two types of subunits prosent in the protein molecule,
one leading to smaller sedimenting component (43) and
the other prodwing the aggregate { —1208),

{29) e awino eeid mimm of the aggresn-
ted frastion indicatas that £t 1s rich in alivhatie

asine asld residues,

{30) The endothermic nature of the aggrega=
tion woosss has bean sxplained as probably aplsing
from hydropheble intarsction of aliphatic aide chains
of the relevant subunits l.0. which are rich in alie
phatic amine acid residues. o

{31) deglommlin exists in a more denatured
atate in JuMCl them in ures golution. 7The axtent of
denaturation in thess solutions ufm‘ redused in the
presance of 0,354 ge1,

{92) deglobulin nadargoes stepwise ainmim
tdon initially and then denaturation in 808 solution.
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{33) Bel filtration, polyserylamide gel olsctro-
phorosis and ssdimmmtation velosity mesasurvenents indie
sats the dissceistion of the nroteln, The disscelation
ia complote ak ?x?@”’?«ﬂ ADR and four components are obw
asrved in the sedisentation velooity pattern with %&m* v
values of 28y 85, 75 and 118,

{34} ™he specifie rotation mensureacnts indMente
a gosperative transition betweaen 3&1&&“’3&! to anw“'l‘a daw

tergent consentration, suggesting conformational change,

(33) The differsnce spactra of tho mrotein is
shavactorised by blus shift with sroughs at 280, 287
and 292 nas indeating that both tryptovhan and tyvosine
groups have been affooted by the detorgent,

{36) The appeavence of a blue shift in the die
ffevsnes spactra of protein below Ix10™ M arises from
the binding of the detergent noar the tyrosine snd tryde
sophan chwomoshoras. Above Sx10° M 304, the conformae
tionmal clange econtributes to the obsayved hlue shife

in the W Mereonoe Bpoenlrn, ‘

{37) In the presence of detergont, the fluore-
soenoe intewsity deoveases ani & rod shift in the
fluerescence maximwm coours resaiting in nn 'isow
esisaive point' at 3535 mm, The red shift in the fluo-
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rescence moximum at the highest concentration of the
detergent used is J30=335 om. This red shift is less
as goncared to urea and GaflICl splutions vhers 1t 4s |
345 wa, |

{38) e binding studies of 375 to protein in-
dieates a steep binding ourve nbove 2,3x10°7M sna,
Amaliysis of the binding data in the rangs 1210™7 to
mm“%‘: WE dndientes the prosence of — 30 binding sites
in the prodein and a dbianding constant of 3;303,. |



