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aaawazy of t&e s&ija f iadtrsss waa

at the I., .iua aa Lens Uel^bollfln isi l:l«ilatioa to

Ostaraot, CUi'oxd^ 21 - 3S L



An account of the gcnerc.1 of this

In given in Bart I. Thss otperl:-.iont;a work - .a based em the

in Bart II.

udT scsae coast! tuenty cyf U^a .1x-ns ia

in the next two sections j Bii*t HI cont;;:,;ms tbc

oo^^oonte* *%a?t 17 Is oooowned with

in Furt Y.
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Table 6.

ia lens 

In

of lew

of

of Xsaa eatroet

in tiio ixlcntiflissitian of new

IJEI

of Wf

boaio ia:^ neutral

fcr
10* !fet

f

Straraary of lens frt .otioii.,,;.lo:ia



Jttctie acM G-laoi^il aoctic aoid

&H& Cfi£ijdJU&e<l

M aid ait Mtar &S3d ££dlii^lar coneentr-tions 

if 

18, solution .&m<m£& solution ep, ^c*. 0*1

wDRv iiOifi CBBHBtli'^^ Ji^l'il *^t ^i^?i|jS

water

/Jl tesseratures a ̂  in 

as

;:vM>rcvii-;tloria b--wc been need 

1% i» aaounad that eH ^33^ in 

i;: iiot





a uni;ue It Is

one sells whl&h. lie cm

cf the lM»ff fetn&atlft ihc leas As ^ic cells

eells

ttay are ^A 

not

tbo oen^no <^ tte 3*n»*

lorn

In

leas a ctrtwlww aiedlur l»

(Pig a* 1). ability ̂  the X&as to a

ita

3^

A IQPGB

a 

at t

can be -'^

/*

bat It .1$ of

the

v4'U,ali o 

then in

-f tht .;r Is so'

micl to

as diabetes

«f ocsrtajbtt

to wlmt

to

of

occur » if



CHOROID

ANTERIOR 
" CHAMBER

SCLE,**

LENS
CORTil

EPITHELIUM

LENS 
EQUATOR

ANTERIOR 
CAPSULE

LENS 
NUCLEUS ERIOR 

CAPSULE

Figure 1. Anatomy of the eye and the lens.

Uppers Diagram of the human eye. The aqueous humour 

occupies the posterior and anterior chambera 

Lowers Diagram of the dog lens.
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find «Bpi flf $zev&ftt&g t&@&* Sia^s senile ^tt&mot is

£ ite ogfcae p^osus, s«& alifeggeft aajr tbtw 

on -cing prooesscs In ®BJW a.

lift 3asa* ia east hpoosnaooutt t& ^rnnsg ^imls ua& &* 

of ^st»^ 3«a» 1» «ae fesis f^aa ?4ilcsh t» atafl^r etbaagoe

ideat norm 1 ran^oi lenses ;4^e not available for 

detailed

for tlild «ir®im teemi^ of tM^* and

An aireraa® Q®^ T&&& ««Mtai *boo* 1 &* 9 a oo» 3«iss about 2 ^* ant an, 

adult htajtoa lens about 0*2 g*

Sue unicue fe^tur® @f tt*» Icn0 10 Its laok of blood 

'2ic leas is dependant upo« a ^a^rjily of nut tente ,.M r' iomxl of 

material throu^i tlie a -vieom* tajmrn,ir i'or it® ^'jetebollcr-i 

In tuasQ Is d®p®n3^^ tteso^i ttio ^Hiaxjr bo^jr upon tbe

fe.vtifrcs o^rje^-ved In febe leris

be a romslt of tMs of nutrition. 

fbo work 4eaerib«d In this theaift tea eoi384©t©& «f th» 

c^ 2u» sioksoila^^^i^it uorgaado oonatit- • "-.,0 of 

the ^i,:.riicterii:atlon of a raicOHsr of Utesc. Identif ie^tloa

to peptidcs, e^ino-aeids, ..nd r^l^tea ^abstajso^a* ithin 

Jmt oentrod upon

as tissue vomtoiiMmBJtoi «sad tspoa tlses® oot reoe^ilsi^ as 

the*

a

eooposltioa milch are relevant to tiw> e^Xirlment,a -^ori^ decserlb; ci 

la later



bets long been aa « ooa**itue it of tba lena. Outafthioae

distributed in sattaas* In a:laalg it is within

ti*«ie oell* uad l&r«Bl/ absent iVos fcs% fluMa, It is i'ouad i

blood, but not in , lasatw C^nly t^-aoes cau be ckitoctcd la tiie

Is,

in lena*
of -'.n is bly

than in ^ otJiar tiaaue. Mutiioda awilublc for it® cctia^tloa

in their Th« laost for lens

•*«§* «« s'^t uoi^fct i'or cow 

for oalf (Long 1$#1).

g.

, one is at

mist be

pert^nt for oorreot r3felat#s»i*3e of lorei since its

on

deteotx-ble before

of oatMpMit* fliis conse.

ore oi" <;;lu~

Ims been utmliad in rabuit Icna by of £K;;

tisw eatimted

four

of is -,d by

of &SH lit the o t

It* 

t*w

only reoentiy been r*$agni*ed a« & tissue 001*3 titiicnt.

ia law ^id falls wittii* tlac v,ri&ticfi (r.bout (^ •) from 

of values obtained for Gau '.UiOL-liiU. and ri



«stia@.teft &ta$«tbloae in Icna before and after electrolytic rod-uotiffl 

found an &n@fmee of about 3 atlviMNaS to the aidetlsea fora.

is in u£reoj»sfe with tto vtOisis of 2 - 5 abteiiied for brain 
ffcrtin 4k HcH**ia i$5«?) by re&ietton of &DT& with yaant & 

mi© first JiaturaU? oceans. ^ai«im of i 

l^as calf Ions (i^3jcyt -:g56t deetro.^oresis

of

acid was shown to be H»t

-li&aod by eloctropliorctio

tto IMP nethod» sun! to be
oi* at fH 4

than the

and by X-ra^r euad

peptldc «aj

found to bes

aotloa of on

1S8S9)

owild be fa«iea in lertn a

a tlilrd

but an € 

in lens,

.c. ..tor

Irr intetftotlon of OS3& aad*"

that it la

are to ^utatrAJLoao by

x is an 1}
«aft£pm In vbdtah from ite



Table 1

ygyfcAdea ia oalf lens

COCII
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oonoezxtr&tioa

- COC®
L-

COOH
- casu— ca*- co—la- CK— GO—MI- 0%-

<• ff <fc
300

I_w*2 ""2

COCK 
,—CH—C

I J 
ffe

X^
glycinj
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01*0*3 to .inooxyMfri tlm apps-o.iHa** Mttlft iff a J-ato 
position to f«»« the other pepti<tee (011IT» a Itolcy 1953 )• 
was also obtaiised for the inoorporatlon of tlara«ata» but ttm

of tlils gm*|> of oo«^omaS« «a» fceXi©v®& to exist 2
A nunber of otii • y~ a pe^titai 

identified. £11 occur in j^li»&$» &udt wit!t oat
to glutothltme oaly b^ ^^»

. : on

in onioa ^irtaaea 41 Mat4kl-:ala 19^ ). 
of t.io p^l^i ia&e IM^H ooiu'3j-ml by choB^Hu 
of a«®e oi' the otisftr p»|Jtidte0 r* st aaiEOy on o

maabor 0!" ^imttttftl a^ja^-aolds presen-t is interesting.
•

ooaicm to tlw oo tamooe of those plant ^<^:. 
is t!mt t: «2y are f o-aafi atilaly in 2*a|i£i2y develo^-Ias or in 
t'.^incD. Swsgr tiff these » ouch &a tfe» M^ ^n-1 oaion, have a 
straoture* y&lutaaoft peptl^a disaj^Nyr 4® the ploats reach 

ro beliwwd to plsj an iaport ,mt ,.>art i& rdtro^n jaet-ibcl 
oonoentratJUsn of y-ctote^il pej^tisles in "o-c-lo^n:: ,n.-nt tissue is 

to the hl^h ooaeeMfcrfttlon of -Itit.'.thlonc observed iri UK
•otivoly at- " : " • v." F-^t of the lonst ^*e oortaau

of

aeportio ac^, believed to bo of 
origin, haw b**m ifsol'.tcd from uriiie. ;3t» It&s the

as slioaa by ao^arls^a with ffiystthetio «<» Rafl. /5-liiilccd



in plants

~aie Bush

« A.^»its

Befferoqee

1

2

2

s
4* 5

bidlb®

2* * VSrtoaea A

1933

19S1

S. IGUM&U d JGiUl



<gftjd®9fe» 41 AiiMtroas 1961). TLJLi jpep**** «i«l* wiae ip 
tlnn of oarao&tne* 'J3MS otl^ra, la ala&ato, t&© »t\iru of the 

^o not *«?«%•&, ore Mp«rty!l£lyv>iiift aat

only uttim pcptidfl kaoim to be 

p-%'JLanyililstitLi:ic. X«&4a€ (19J6) initiated the eeppci- aalt of

fran several tlss^oand b^vljic e;v̂ a uati .^omludc'd tiiut Its 

in lens is 5^ ^ftfef ««t wei^st* Ho cvidbwioe «a« olKttlacHl isor 
pr&usax a? anati^Lnc, p~fxL.i. y/l-j 'mtlylliijttfl 1 nafe* Canaocloe 
stariaes are i'ound in xii«be«t aaneeawpfttlon in '

feM^p jp^pfUlft cf this type, 

Hiroimta. 1|^)« Hig' prcsiei^ce oi* tiiese ,pcpt.i,''.es in

rred frtaa 

A

hlstidine) lias bo«R l»olat«d tmm extn'>.otu of

1960 )*

oph.ldino ajod a JKWfi>er al* ouhe- ^3 - -:.l .v/1 - s 

oa» be synth©Gi»ed f rota ^iuo-aoJUia by an 

ohc

A baeie trtpeptldt, I«aic^iareli^ll®iMi»et baa be^:ai isolated

by

of fitt;all pqrtitei fptaa anlttal t.i,,sLu,G ..my be

real. Until natatly, ihofie uhieh r^ad b$en r«e^ptiUM§



either «f numMil ooonrye?1^ or at a high, concentration in 

opeoific tisaue* This is yiadlar to the situation in plr-\- 

of the {«»g!la£aMjyl peptldea ^ppesesr a hi^h proporti!.- •..•-. t
S&A.v-'stffe dffiMlili MiiittL'f^i * • jBtt?^;-?'* ';1 ' ' •" ^"' *^ (ip'i:f4 &de V ̂  ^s 4S1* ^f1^ £&^f **** ~^ r-^ (T^V T'* ^S •^^9u i^B ^9Htt^E^R£^L 4.^^^ tS2fcEjtit<3!i. -\\ / i- >JJ-^L ?jffi ^Juk ^^«4»*iw&'wft*^ ^^<*s»- T«**J* v-i%«* viJ

u: tMtegr?i»ed pspti^fs, &s in the stud lea
^ __ A ,,j.rii IM ,A*5.**Jt*i *ti *in /Taas

rise to

1'ree and bmjyrsd s^ilno •• olds

j.4 I - -A.

with iihcaol^Bifctc^ 1 ija the first direction 

M 3 net- lut 1 .- . • ijs tlic i.:osc3ad» A coopr-etans! ̂  iaweatigfi 

c^peuwla (Dent 1%0] was. c.;t,en U3«d a« a basis .'or tat 

of spost* oa cd^raatatOjfierwM* 3il» eamblaat&oa a*' 

net cfsfelrGly aatlcfaetoary aM a xttnbfsr of otljor af®bi&:,

sa^®r disa^m«ita|p» of ti*l& «stb©d far the 

is 

to

., ; .,-.

only lie-

olts aso lois^sr tet^rf^s with the elutioa

til® o»© 01- nt^i,V*r laod fMfcllllit «aft ^^i*ers» the :

.ij a .peak in the aeb^drln colour stsaetlon at & «pecil'i0 

v*L?«i»* v3o»nkitativB results ar^ ©b -a.;!. -ie--I. iHx- colijoa ci



t*c&atga» haa be«ft applied aainly to *t*a&i*e «? known (mostly 

protein) aminp-aoid*. ffeaka in ftdrilfelnn to th**@ giwwa by known OQB- 

have often been observed and, in &&B& oases, inteta-noes

01' t&e -core and Stein Lse'.,hod 10 ;mch th^it It id vory

an uni^ntified araino-acid would be elut«i at tsm a&m 

&ft one already rcoogniwxi. Results 6b iaed are 

reliable um& tiioixs b&sed OB

Betli aefchoda ^av» be«n ^splctyed la tue »tu4y of aalno-r^cido in

of' the eye a«i t.«j re aolta will be eonsi ered aepar**tc

he phenol- aoLlidinc

was uaed by Walker (1^?£} for a coBpsrativc study o£ tiftsues of ti» co»* 

sere euajaiaed bei'or* aad a:'ter bytirolyslft, cum oftf^r p&rex&le 

^lutnt^tinft aad pi«»phoryl«tti»iJola; >iae were v/t dcueotcd 

la blood plo&m t?ot »«rw pr«s^tt In all ctfecrr tlsmi

protein aaiDO-aaiaa with tbo e::ae jtion 01' c^d-nlne.40r *» -™. ^

were found ia all tissues* . l^aaa aleo

(ai'ter «x^«l^»n),P ^ .. ::.. ,-i uaaatwitiified apot

@oidt y- raino-n-uutyi-io aoid and 

r««ttlt» are •itaismtlfllly in ^(^x;c ^at with an earHer, leas

, ,rlatr<3« ^ Stag» 1S^1) .^iioii alao .il^^d that little 

cLiifcrenoe <atiatji be^voss tissues of call' esbryo and oow.

was employed for t:^ first

atudy 01 33* t4aVM» telatcstA ^§2}« In tais a^^Mt of paper's, which 

onigr publiobed work on ^i« aaijxo-aoidB ox' t..c lens, tiic



of bovine whole blood am aoiqpafwd with the lens aai the 

aqueous *ad vitsw* lmr*3r»* Obfortaaately, &8 in the paper by

(1f>2) t ti*fc csrientatloa of t-ic two acjlvcmt sjmtcsa aa^M to ,i^ve 

tr nsposusd on the ;ubllnb<!*l

aoit boi'orc

blood ? v. 1th mf rwsr

of the difSftttenesea are

of unidentif&id opota cm

apot identified

tl maes wltii 1O * tri:

the extracts. Uic composition of

, grecs with t^0 ftolln:^ o/ talker* 

:;- bly expli-aule by the pnsaetioe of a 

lizts^&tOjp^m {mbUahed by '-lal^tasta* 

(obsrrved by •/aikfr only tw'ter

asp rtio

(tr oe),

is an

on

faa« iili.x>st tiie

tlma tlae

in the

is

.josl Lion tm tiie imp.

but lesa

constituent and Ute 3,/ot, which 

to be due to lutmtldone

lens c - 

tlie a iw>ows,

were a.rg,ln;lnc\, ^ric

It

(trace)

riot p«e«ib3Us ti>

w; s

eaouata of BfttortaX

in the

llore rc^ocntly, a 

bc«n aade

of

butiinaL~acetic

with blood 

ca 19^0)* 'Il-ie solvent eys terns 

by phoool-water.



ill, the oaiiK^aaida* «NN0I o^-aiainobu'^'A'io old, detected by 

were ideatified tegefcfear with

attfchloaiue, ^yrw3jo»t hiHi*£Mi and oysteie acid (tout ,10 .

swsr* a^^MHUi^ ao* rua. ai*l in Uii~ o&obiautio^ of aolv^. ...to 

of tyro^iix: aud

was clij^iti./ -Ui,-her in acru;,i Umii in

eeapouitlon or iflfcerstitlul 11 : uiti ;ln tlie oorfseo, won 

c-xaninod arid rc^cnblotl tm 

but a hi ;htx ^oaticntratlon of

retina Is ratable for its hi^h ocmteat o. .

(Kubloek & Dolcncte 1S^S). O^t^U of tam^ij^e fco uiie extent o^' 1.27

dry isrtji^t oi" tisffxe lia'iw been iaolata4«

by ono-dliaeiiiilcaial ciarotaiito,:^'s=:-pi^r IrtiioutcAl uic prtjiicitue 01' &II 

(except : ;Iutoiainc, ftjpny»|^iet 

acid and tamofis of ondtlfiiae

io ,old ^*&® n~m mafc

by uiic ^-ooiti and ^tein i:ic thoci (v/ooi-ton.
^" ~ ff

Williams 19^4)- Positive identli^icutioa wa« m^ by 00-0111-00 .-ooumpby 

coai:)««ftB. ^JLl tiie pratela ••.u:ilno«acids

« <§?

the aaoimt of cirginiae vi^risd aoooapftiag t© a^iiitisms &s®3L0paSi for 

i^parotoinlsatiatt* 2t was hl^gwt item ^s» «rtapM% wa« ia oo&toot 

wltli trioiuoraoetlo asld for titt Ahorteet tisae, toirlm aM v^ea were
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detoofced and a mfeer of uaifionUf Issd i**» IMM* also promt 

of tft»0e may oo attrilnited to csystoia setd

Ion-exchange ;?^o3»to$tf&phar Ma also b««j# uiwsd la m s$u*3y 

rabbit aqueous, viti«<»«i and pla«sa

I* »fttttoug. 'Jliis aiTforer^e IB Inl - --M a0 @P .inu j cation of

by intraocular tiBB=«5e, The scHaoesstr-i 

the ;.i^aeeii» appe^ir^d to be hi^ier th, -n in 

f era of c^otit^ tr&n&|j€rt across tlic
far bo \rlne «^^ are nat «nfflft|j&ntly $&&<&M to f^v* ft- def lalto

but a^e in mttml. agriie^fcfit wltii ui^is f lnM^g* A
of oaUmlififlft jpo^» w«rc observed in t^e aaiiBo*acie elut Ion puttcrn.

in

for tho vit^ooiM and acpemm htt..;oi.u.^ :.-.-vo iO??c? 
set of r«sultB been imbllalicd -a?.id the@^ t^@ not

in K itaaaa5 by i^8^j^?is«® with «|na«feitatlve data for 

HO Ini'oriBation iu aviiilfiblc about ^aluo^^sMe

oon|>oslt.lon of c^li' tisouee iMic^t^i -t^at 

<- - -5-ve diffowraooa oaai&wd witli isdislt eg*

Oortaia grattps of o^bar lew

ia tills @©oti«m* 2s a study ®€ oorapoiaida present is the 
fractloii of tMyvlao -o^e tlaouoa^ Krausc (19 7) idolatod tte
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aalnco, spermine and »per»34ia0 $ an phosph&tco. Spttmft&aft wus de­ 
tected only la tiw iris* but ^.umribMt tK*a dlntsrlbtitaft u.^our£ioiit all

tissues c-Xiindned. Goao«3itratioi:i of 0pcxT,iine in le&s m,® 

wet wcii?ht.

gives a we^c nJjili^ria reaati«». sad wyr bs detected 

i^mi^r* BENiks . .. c , pj^pcdu-fce elation 

in ^u otadles os b'-- •!»€; vitreoua (l, cotton ct ul 

rabbit aqucoue i^nd vitixjouy (ix-di^ et ,1 I9'o1) rci'eryed to in uho 
vioua scoticsi. Uroa in bovine lojiy iii,o bcc?a ^6t;'m,,ted v,It,h 

SaLlt 1931) ftt a ooooon^ratioQ ^* 39 

reatlnej («^-met^lt?ojanido)-acjetio e^oid, and 

been estiamted oiittaia«Li.jLy IA ^^ and oolf lens (Pirie^ van

Xens i^ree aiad 19

IB. aalf (7^ Kg and J8-

M. :aaaber Oi' other i^^n*niioioo-;idc- ,,,*«>» >h;vtca ;:v r/c been 

in trlel&ar&orcio doia oxtr-.ute c^' aalf &^d os/ ..ieiiii (v-n l 

Pixifi f^S}« Ivicmtj.ty wao €'ati:L>Xi3.hed by

with ei'itbeatic eso;. rounds. 

, and a grcwp ®f

tive ? rtl liberat^l etfejasolfciriine <m Ii -urolyeia. wic- ji-o^.acc of 

leaa IK** aonfir^id* A aysber of iniel^otiilcs ware clso i:icatia*
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Huqr ilwaplioruo-oontaiai^i **&*&&* tern also %e«ft 

by ;"na*feaUow of oolf leas la & aftdiuft ftetttelning ^ ? &M 3Cpar..ti»n of 

the vetdloaotiv* pliospJiatse ^-xis^Tit in % p- rciaoric '.old leas extrs-ot by

Ibe lens «? Hi* «$fe la a uni^i*; -la;:,^. It is

froa a single type of eyithf,liji-l coll -.r^, sjjioe ao 

ewlBta of oeUs at all atepa® of devclo^.-c,^;^ H^ 

blood sttp^ly aiscl depen-'1 * for ita t^etabolism upon nutrients 

plweaa through, tern »qp»eoaD Inuicar. ^e dlatri^aticm of

the leus*

of :;' lone is p^ete^il^ ih©

obse ved in finy tls uc, I/crxs ali:-o contains a oloaely related 

c^ peptl4ea bcised -em the 

teat with the slrle-ohaiii t:.-iial rctdiascd bj »thcr

-cUiyl, ^ie ilintrib.it ion of froe ai;;i^©«*seMs Is 

but t ^ general, oompfiraa^i ^eaer-t in pl,;.u^. re -iso 

ia tike aviueous .^- iB tlie Icna, po^aildy at 

of

in o,y;.x detail but d:^e® -ot cL. .. ,/ i^rc^ tlmt of otiicr tio*juca» 

oetlicr small orgimie sw3Ueoulea have ^^sa MMeted* ^Ehe ©aly nitro-



XI
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Thi» fart la concerned with two min topics: the 

of l*ma exfcr*6i» use& for tte

in Barta XXX and I?f aat to rmalytiaal techniques

In theac

All , in to those Itsi&d In T-ble I,

ted bcoa d»t«ot«d in ts&ohlcroaeetio acid eactraotB o " <• -li* l©us (

T;-is

fro other oaidlc elootro-

pH 4* 3!he first ob,1ect of ;: ,c ?ro«* ft0»?jribi3d in this

of the aww pcptite f*«» c .. . • ooas ". j of the lens 

l?y its Ifeitificatios (acsorlbed in I%ort in).

of

lens C3t ruots was on the Icncwn proper1. lea of the pc;-';ldc» 

nit contain tho pcptidte w««^ i^ad sitev. . ,tly for the 

of ott»r (»»Bta) r.i^Y'r'n-L^Blti^o o'^?apounrl3 in the

in Bart IV). Sfrteila «f t-m i*ra«ti0natio!i» tire# 

n in thia section on aimlytioal

1ari

. e^tz^cta were .p:^_-;,or(,-4 with 

by f?xt:, '

(itiiflhtff A JlUJUasson 1951 \ 

is tefted on the root that pi«Ptition of f,;he anlne salt is greatly in

In

oi* tiac- cfle*g&nio base. An 6dv&rvta^e «f thlG rmtlK^ is that
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extracted by 

in the aqueous layer* 

*a& with $tee& «t*

de-prot€iniiied vith

in Bart I? (p. 112 }*

leases which wer* u^d at -13°

from stored a?jd iVoa

boon ooapaivd (p. 113 } 

by the w*e oi' «t0¥«d tissue*

f IDS c^ur,*o tion p rooectee 

tot^l amount- of

in Uu^ ubaeacse

0,05 of thiit

to

exist a that &

Xoe't;

these an H®B®

loss ima

4932)-* file

la which 0:mH . olecalea

is unpractical ..'or 
oik

f«xr rtj.

n«t tlie priae-

at ^e . -: of t):ie .lie ritm

(if }

pH 4* Se^ira^lon oiT a large vol;iae 

ot* a. contlmao^ia «I»otvopiM»reAJUi

w«ji pesaiblc

, wltli on

3



cd lector-, whlcJi could &e run for 72 tio^rs* The teohnJUiue

tl» method has feeea applied to tbe sepaj?s;tion of aalj]0**aGt5*

ia a ^ret&tii feydrol^tK*te ? it Aoc* net sffoar te

but r-osolu-vloa into 

could -i^t be obtained -ith a sinle rim for

of the ao6t .ffi«&ila- 3pe«l&& r.lgi-aucd off tiio aides oiJ t. ,e p^^r and

second i'raotioimS4a» (2?) was perfsroed by 

hOT* B&oauae ptwifiofttion of an aeiflio cosspound

ourfc oa a s^ron-^ 

ret&iius dost of the i*oMlc aoskjc?ia^lc but no

this method lm» b?,,cn r^ed iTOTrlGusl for Gli-ill,.r

p»i||l ) -oys tc-liyl lye inc (Tirtanim a ?^tHckala 1^>0) were bel^i laol ted 

elation "rosi Donees; 1 (3Ol;iai^B ? wiiJO,'; rie^^c.-^tion of ll-acctylaa^rtic 

t roa brain e^trr^its ^0 riofcUwd on ^@ ver^/' sJ^Uar I^omvx 2 

Moore a Stela ifp^}* '"rie oystesi norHja,.My used, for

(laere A fJteia 1951} m$&G^& the ^»«M^r aaicils

tl» fMotlflo* f Ivrt obtained

later, it w&& eas^atlal to dew-iop the coli^in viitli voi
-9f *»

iMBtf^Cf^B* PtHC* "fcJUSfiB £#&&tlOSI^ltidld j "tWCJ|)y2*id,''"'K'*™"^"'fKTf^i't^ ^t3Sf^^P8

evajoration -^i" , ~. .l..L._.^ .~j-~ . .... in th
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first i*rootioaatieo VRMNI to ia

<*Ja© oi; ticni i-w che

buffer*, vedifttdltai fgrrMln* w&n ua*& in ptas© of

gyridine in &&» iiope- that fewer n<Ht-vol. -t-J.c ticii would

afede witii

the sob Ilifcy oi5 o >o to on

tcmi to

a,' u-,,* IK: libor. .ted from

the or

, It

by oa<j use 01' i

uia be-

-rose

oi1 cose ^,, t«.;r-.,a c-n

wua akl^itly

bubbles v, h :.oh by

oi IB

la ttM tlxirdl

onto or rd, . um^

before

au

r>o wan by -•1'H'Oa-ito,;-.-; -

separated, 

the f ir«t v«rtt for aoet of* ti-»

Aftaari2ia& In^pBdNW^w* *BP^^^^^^* '^^^•^ iv,



a* tcol^d jcs

relia been ;>laoed t

and i4«nfeif ieettioa of compounds em pager rvftear 

and ohrflHatoflmh* This Is reflected in tlm nua&or «if solvents and

loo it Ion

of

described, 

tl»

been access, ry of the

in 1mm ffcsettom,

which

to Isolate i/JQPc solids. For etl^r coKpouada, mae c^f t!«se

diot^tcd b/ ti'jc tdiae otl^relae ineoessar:/ to obtfita ooci,J,c te 

of ^j^lvidtial aufbataiTcos frwt tiae

bees of inset

for

ooltkjved bctwccsn lie t i'/hlch all T^ip*^te to one

Ion,

c

cientre.

by this

on tslio

evi eiase for a new b?,al© p^jtlde In lens

vith strong and idtb we«k fitoid ^roaps

pH; for oan

of

cop&agrod in the e«B«i»Rtion of orude c;-tra.otG fror, lc!i» oa a sin 

by cleo',ropho2^Bis in tlic ' i dlrcot on aM otsrcim:: .

(see Part IV)*

Many of the basic oasiwaciclij aan bo ftOj^aratod at r*H $*

bittaaol-aoetic



- 19-

groups of ooogttundA tape well diotrifcutod on the

with low By wens «•$ d on fust paper to gtt» a long 

solvent run. Good separation o tirae* aubateaecB is also obtained 

in bustanoil-coctio aold-W'-^^r^^rli3ttii»» "To solvrmt ms entirely sati/3 

faotory **ox oteoHfctoiGrapfcgr <^ organic acids, dUMtarent sets of ooids 

were B«^^tted in tlie systarm used. float of t to solventa arc vol 

ttiid did tiot intcri'ero with loeul:ion i*cuâ iit«.

of o^jjQuodjt • n gxiper. Invefitlf^tloaa herw sminl^ 

oBVoanda mm aii^lrin lias been Uie oto«t iisci'-a rca^ant* 

oolo cr» ore g^nm by nirt^teln-oob ,lt f^iloridc (^ 'I; ;i:iu a 

Wlllinaa W2). this had to be repl&ced by ^c.Jd rdnl^tlri& ciftsr

in alkaline buffcr* SpWKlfi« ^rmipfl :ia th# 

detected by atiier rea:;ent« who«e 3pe .iflftity is i&vcn in the

scot-Ion. Of thc;:^ re^®eat», ctfOy the atLly aaid 

wcsre aa aetislti^e as niaiiylrin. Loo-ttion of 

by the inaction of amino-a-lds with tJie

A fa^i^er of i^ultiple-^-lip «e^psne^» were in?©8tl§atfcdt 

l»se »ensitlve than rom^ot^ appliisd sin "ly,, and none T;ac

run r/licn imlorti tiow W-B required from two

of . -f/ . 

with mrkera c4' iotn?n 3tr»ath nm

catiim*«fl &re aocsuraue to- tib "at 2^ . In oortain

oolo sr.
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B;ytja wove reaevad at

to th» laboratory, and tb* lenses reiswret witMn two hour* of death, 

£**&«* bod been stored at -15° far about 4^ years,

Bufferg* ';^ridine*aoet.:',tc» pli 4 waa die st<;tnd{-ird b-ii'fcr (p. 27 )*

sf |® 5»5* SedJjBtllled p^Mlne (01E33L) 

21*2 ial-3 SiZutod fdUbii wa%ea? (I© t 1)*

JfO^ 4^*4 Si) Sll.Ut€sd Wlljtl fS.it^3E* (t0 1 X}*

had been rodlstillc*! i"rosj bi-<^i»e»

for iOtl**03tS3l^S|J;|8 OJ5BP8SKitJC^g3E^ljpfc3f W©X*®

l-m^Ovil..^!,/

^lj5J^t.,.ĉ ?T--£M* CrjL^ l©»s^^ (3D6«4 s)» -I'so^Med in 

ice~oold 7 C/v) i-idciiioroucetio og£& (800 ril),

90 secoivle irtth a t^^lri^e i»0^^it€r (ikmnson ^ Iferoer, tt(U 9

in chiTl€«l ap^^ratus, '.lie susr^^ion v, -s Ici't at 4° for JQ

(scntrlfu/icd for 1^ sins* at 10. GOG rcv/'^i- --^ 0 (1»S«E» 

l'u0ii)» SttiB» .-mtcnsl remiatft oa tl.ie suKi^o^ af 

«900Rantaxit. 3» UUmdbt was dDoaoteci* atirved with a few

and oentarlfu§@d again urv:lc:r ;;lic n^^

li a^^atant W^B stirred with dl..

(Cetlite ;','35» &• I*i^it A C^*) arsd filtered under snetlcm,

Mictic uoid wua t«®owod fro@ the resaltant clear nolutloa



- 21 -

with VHWtbyi di«3^tyl«Baiitt (60 i&, British l

In olilarisforBi (1800 B&) in tm-ee ^ortio-s (1050, 525, a;-4 315 £&)

turbid a^iieous lo^er !»&& pR 5»5 * £ (itsHoator paper ̂  &odf after treat 

taent with QeUte* gave a e&eur solution (620- ml)* Tals a...® 

(to 2CK) al) by cv^x>orat|«l bcutov 4^* fĉ  stored at

&;& ,^,lf by

with watar imS tbe wasiilri: js (total 70 si)

olear ablxitliia (720 sal) fsrai 107»5 g l-..nae»9

was stojwjd <msr a i^Nter^ «t »15° before oonoeiitxi^tica bolov

struct woa fjm^tis^mted in bcULwe bycxncry^Ti wu» iroOT&oqKiea in ACULYUS «y xraareK^aQZLaa i^arejeHejir^.

extroetiMi ^rooeduve also oarried out with

ti«l saft with no *&BWW. ¥*& final eolutlem naa drind

disaolfiod in water (SO ul ) ar^ ejou^ined lay elcctanopbcffefiift end

-iy. At leoet 4 nin^/clr.'n-^sltive o«3^ea8d« mm jreeent 

at least two we*e stroii^ly aoidie* ni*^ pre-seat at a

the total conce 'trrvhion w- s estismtet

thim 0.05

of

a)* 00^4^^^- ̂ ^J^^UliSS^* ^* (^^3.® 3)*

in a BeoUnon oeatijKMMfr'^lov' paper^eleotropliearesift

pH &> and tit oMotant

. She pote^timl fell f!roa 390r to 3^r over the course of tlie
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Ifee separata* WMI c.;uilibrc.tca for 5 hours then the leas 

(100 al) , ".led to the centre of the ^aper curtain at approxi­ 

mately 1»V sal/hr, Colleotlon ctf fraction* was started 3 'iours later, 

whiaa mtorial had alssoat xvaeheft the bottom of the |»p&r« The fraction 

oolleotor ctea^od at latervaLe of 1.2 haur& ;*nd 6 oetc of 32 fraotloiMi

collected* Fr&otioa« w«r« aaribera ^raa 0&tho<Sc (1) to aaode (32)* 

the end of the r«a» tav %&$& carti:-.^ •• r> ror-^o^-.^ ,iiu *i©i«sloped with 

n (Figaro 2)» I^slticias of b;y*3a ^n w.... ,,.,.»\, -In do not isatoh 

the fr ... ., in vhioh ^itei-iul ¥*as o«lleoted« ffeft band *t

50 ^^ 31 wag initially fBaum* fN«3e faint "bunds of basis 

ran oTf t" ,e ".d£^ -of tiic pu^r»

Sro^s of «ash fei&e la the first set of ffcaetiane were 

00 paper aM tsmted with mjete^vlM* fracsl^i»is 10, 19# 30 t 2^ 

4»vc the ctnowgeat ooloxu^, weafcers c,oio\irs were* obt&i;«;d v/ltli 

£, 7> 23, 26 and 2?* 'he el-ith cct of .: r- otioiis waa exaciliied In 

aaas way. T%sk ooloure had -ic7»d tow-r : -• the ar^tl€ by one 

fraction i?5 iastc-4 of %) siijd ®oa^ aolo^fs *3*2re £;;,voa by 

29 aad 3^« ?ra...-tion« •.«»« eaaaiaed by eteotyopbaresift 

ftoet&t«) ard cm-aM-.to^ra^v Oi.c.-.oa- ' --nia)t pool-.. . .icording t© 

e.r;-flteAf oosKsmiteited by «vapdarutlon ^n '^^^ ** r>jnt*t 4^> eaad stored 

at *15°.

-^Jqg Jxr* Tbc threes fr&ct
.igiiiiBmMfc*- ' •• • ...... . >.<mlfi»

(2F, ^? W) ^^re perfortaad oa the s:v:ie uoltasn of 3c&?ex 1

Iii5ked 3 300-4^0 nse^s) prepared as follor**'s* Dos?as 1 chloride (about

120 sil) was stirred with mtssr (100 aa) and allowed to ac-ttl*»



/ " -%
ORIGIN

t

BASIC NEUTRAL .ACIDIC

Figure 2. Fractionation (1F) of lens extract "by continuous ele^tro- 
phoresis in pyridine-acetate "buffer pH V at constant current 
Paper curtain developed with ninhydrin.
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«H*iloiu

to

fate® by waafetag

The rc'ul 

a coluian said

and ooawrtod to tlie 

(§00 a&) and vrntcsr (200 &&)

to re .o^c C02?

:<ith w«,ter ol at

S 2$+$ OB* long ae 1*2 oao*

QU . tubt,.

tltuti^g the buffer

®^gM , belay 35 to a pale jttUav solatium (20*2 sOL}»

of

uzrtll tlic;

a slight

blm (pli 3.2 }» 

tt tttti ItanA «Bfee iUie 

(iS ml) oo-U^oted (4*^7

t the t« of t was

ihro i' ̂ i uhc col am. i;iiir.,tc wMali be on -ollccied vs, 

(2?1). Slutlfltt was te^m with iMt«- fca* 1§ ti»ur» at 

ad 4 hour* at abcsil: 10 aCL/br* to ^Ive Use sooond i*rftotion

sy^> Was saie to 0*5 M 

(aF3) collected for 1.5 iiogrs «I:^n it

f^atior* oolloc^or wi-,s

tt*§

judged

ov-eunrcd .nyriac; tbe ni the bed
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scsall volxaas «f cauftte ma 

fourth fraction (284) wa« ooll-cixjd rmHe l>ut»blos of

with a piece of wir^ without too EKK& distottfmnQ* sf the

was eoafeiniagsd wtffe nmSe bttfAsr for 31 fractions* fee clause t*

!! buiTcr >;..;; ^uo and .. ,. -,,.v.:.- 7;: : - .."'^o:^ (-v,i^crs 52 - 104) oolleoted

Tyon oddp^uabcrerd rr':-,,ct:i<Hi3 «w»w dried <sn paper oa& 

i5j^3rljj* ::'e^: oolcr^ns isesr® «Ms&5i*od «±th 

7, 5j 11, 45 and 47* 55« br«akt^'t£-h of ti-sc 

42 wns ; •;,» iiKjr©a&»» in b -^wmd

ted by ctofflsat^rapi^r (pteaoil'^oacioBiA)* After 

was rasuaad «l'tdi a bulfer for 36 fractiom (nastops :05

of wliioh i^actieA T5fith itlid^lriu« ::.'rr/': tlons were peeled,

42 to "̂

ble 5) • ®Mes veain ira,0 r©£p®iimt®d la tha

f oi?a by washing «rith | M softltaa aoctr.te (400 m at 10 nL^ir) .,nd v/ , 

(100 ni}» '3*B band of r&n'n •. tlv ; -.^nrbea "jidloetcr was aoro.pcd off 

the <H^L\.a»8i ^^ disoarded* fjeas csiamct (100 al) w«ts «ona«HBtfAted 

vg.Ha tx;lo» 40° i« 25 alf stcired ^t 4° for owe Uour, aM «elid (6»

t, a ftaall Bu=..- .-i,;.-1 Jl' ..J. .d fe*o Oroa oT

added to giv* a bltM; ac -n, n in ti:c nottate _ , 

a slurry i^ .--tea? w,i3 &i:lded* TJ» ftot-ition beoctae «re«i (fi about 4*5) 

and indlce-tor «i« adaorlwd ea tlte resia^ Jia Ucfiir l&ter. t.hp. 

for JO ttUutea* . .. & lot of ^& v/us cvolvod*
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of xeaiti (2 off.) waa sdAod and der^si 

-'*• "out of t?*e extraBt wa» doofitntesd c.n3 the res

ft sX\33?iy In the ?.*eoa:lndef$ a&*e£tfUy pltveccl us n baM on the u^ of 

c^taon (fiml heiabt 29 TO). **» Hj:sl: •«--. ^--ahed with witar {^5 tfL)

1^® first bulk ft?notlon (5H) w-s odlcc •:•••:.•! 

foll«aod by tbe s- ' TS», *«« floMBft r " '" • •:> the

with water* ?^hen the rat© of elittien hod boen iidjuste£, tho 

fetation (3F^) wan ooHeoted (30 HcMtrs at 11.2 nl/fcr}* 1h»

0*3 ;^ -.uite mis mde && the tlilxd fr . ; j; coUeotcd

- --ty e •- 1 fs*D® tht oolimm (4*5
T*^f* i-^% ft p- T1fl^t'*V%fl *°^H f*ll^ yVK£"t' ^ A •••""••/! r>1**4^J| '.•»% w • • F* " '- •. ^.-^ ^
•^.i. > • -^fi..* ^--r J-.TV5 V>«t 'M%* •--*# V*.*^* **T^ «J v-*-. * ^V- *wi V

and c . '..c>n o^ritimi^d for

el • ' ' • otcd 1th M ; ' -^fGrrsste for k& ftecttatt (notiboni 

*%)* Sj^ottt «sf edft-maAMMA ISpoctioaa oa |^p^ «oce dcnpelosed with 

ColiMini mwi <Mttia«d with ftsiotlaaa 5 - 9 S 13 - J1» 43

ncl |»..s.lb3j $3 ~ 79» ^i^ peciks at 7, 

-r »a» continued for a fiirt&er $3 ffeetloiiB (1<^ * 187) but

^» ' * ; . . , 

the depth s^* ©olo5-^ Inewwwdag with toe cjxtent of c

.<:- as i

of wal^p a?ii c^* 0»5 

aod for elation than la 3?*
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Far fimOl-aoale l8ol&tioaf the solutS«» us*

spet «t one end a© & 0aia*5 to tb& po&iUxui oa Km of the

Mo« 5^ aar mn ttsed as it a?«iaaiim

rim at ^DO volte, tt»&* (S v/-ti, } 

tL. . ._.U a txwi&idraesr (Looartft Cb* IiorAoa}* Tho 

;d with tbe r- : a «C tl«s popor ^M wltii tlMi buffer^

3 terns i with ?^>* 1 tmper^ J»5 hour* w^.» oaually 
> of the m,.- ,- . „... ., . ,;

(15 ^.)? f^€^%i® aeifil (30 sl}» &tA water (2*5 l). |3» 4»
the Cfc,. .... .; f or in t&e a«»li!® ^ f!.j0 pftper i

._.__. , t JU H|S (TA) cicc-tio a^M Is water* 
t tins ;i

(375 s3.^ dllui^I i/liii ifeitor (to 2«S l)» pH 1»&« ^isr)2^® ftppllod at

0) ^ Tra^r (11). pB 9-

*t th« oat&ocio i*«r pbofl^hflrua ocapoundft* u-id at tbo ar«
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0,05 S atd&Bi

vt t;.'C c:t-.t

la water, 98

resolution. *M-a aeeftaA, the* faster

^o* 3 and* in <WB CJ"".-!- .5 of c;.v and

for o

on th» starting lino*

&»??- 10: r

on

run

JD oeu «.*nd

to rua

r

«'4tli the faster

i ns the

was ia

the d
"led

a

to

the *:rt

, and the Xoster w 

Solvent was always

n QA

i'wr

the 

the

et the b-^vtoa, of the task* 

of Itouro to e... ' ..• ;« Ixsi'ore

taak wus aaed f<xr the first tlae. Fsrtimslar y^ji with

.320 loner , tbe

frooh aolvezst used to -e cba-..

1957)
as



* piak oolour demised. Le^er phases 0*jU f'/v) IE. solution.

AnelaB p

the

Is e*~.. •.*.—,.,!, sttowlae

375).

C7HI2, • ,1*.), «• fcs? STOJJB of .

of 4 (2

with

';! (v^att 1951). tfe^r 

(te 50 ad). 

H§1)« 

Sf

.r i

Buffer pH £+ Baiter 1*

0*1from 0*1 U p'.-:t: eDl-j Vw? c;i ^st^a^ta (50 al) 

(45.45 nX) 411y(t«d with T.-atcj? (to 100 EST,- _Jo loner

be ffSftod in buffer ersft dried . . ...-.; • . .•• «BC*

the o

in a 

. the ^fs c£ thsrcc
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The paper ma oi^ped, <Iri0d in & hot i'or

ul

(1 g) la (5

in

is aothotxil (to fOO

o--l ia a hot

(/r) i>ota,s»iiji5 iodide

in imter* 

b). 
"t»e

(*/V)

y bofor© uae ia the rutio 1 v«l*

feo 10 vols* osi&@ Bis

water, 

!>}* 

is & 

a)* 10,^

(1 g) in mter 

solution at 4°* 

aoajjun

mm (10

Jio

4 at 4 *

(t . ocL;Vao i^li^ (1 to (2 vola)

;> nlnates* '3ie paper »as

give red or o&asgB mp©!ts ©a a pale 

oarsiot l^ tiaocl ai'tcr 4;4»
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acseto3« (100 a&) to *?'-.!. --h to vHe<3 \3rea (0.1 ^} in w&tcr

(0,2

In te («0 ad).

in .T

"b ), nofio-irab at I tii t

i a)

-a en a

a la inr«5r*5^T»

"Wily effective w'-,(«n J^12,«w In oolmsr* '^^asitivlty

aiily w-*ft»d <^*?w 

«Bclf?a (t vol^ tosshty rje^;m 

t* a 7sH0* colop-af in ab-^>,t

^AAsd, fco

nnd la

tho -rirti

.-. rcaa i, 

diluted wltli

?ual volim oi* 

- -.ted

wag di

cs*

than

ood^irs oa ^

but

to aataionltim

w.lth aoetone (to
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Figure 3. Calibration curv- for quantitative estimation of 
glycine. Maximum optical density of ninhydrin snots v^ R 
measured on paper.
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PYRIWNE-ACETATE
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Figure 4. Separation of new acidic compounds in 
lens and related substances by electrophoresis at 
pH 4. followed by chromatography. The method is 
explained on p. 65. Relative positions of compounds 
are shown. AB: new amino-acid, Pep: new peptide, 
GXJ positions after oxidation.
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Figure 5« Refractionation of fraction 1F7 "b" r continuous electronhores^s 
in dilute pyridine-acetate "buffer at constant current (^OmA). Paper 
curtain developed with ninhydrin. Fuchsin visible before curtain was 
developed.
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isl^n&ed faster -^lan ^luto: -do .us id : t pH 4 

and was attributed fco IffiP-aiMiMdB afttd daoe it oaa is tfee saa& positi 

at a oarker. T5» «^igi$itrati<m v£ free ^^stfB^ a»

bnt Ainity«2llM99L&tl4A wm rso% e«splete* ^yolne aisa tte

- ' • •;• Soao locie of ^mtc 1^1 <x; :ivn.i*€d during dl; iltro 

l>eoaii»e; tlie *i>ota ob^fsrved. on proper w€^@ less l^ttsae© thsn

(1 i^3i«) ^as taroatoft with

1 vd*) arsa f^mi® a^ll {^1f 1 if@l*} fear I^JD ?ilattte3 s taken to

A

BO interi^sael^ »pots* *2he hQfflti^t^aate *^as aim2^©d with 

on paper anS oen-.einBd /," e, gH^taade aeitf as^irtis oold, and a 

, the* unlrlen 'if 'kid :-,Hlno-ac-id noiaiaany ppjijilBt^ in hyO

%e &&& com.-'Oiind travelled fyrtncr than the origin, a 

rsn eletttrophovBttiJii at |)B 4 a^. was sli^tlj Ia0s !3o3»il« 

.'told* ft aepftrrttcd f!rwi o^»fe©ia aoift ©^ cihrcsR&tc ..:

Oxidation pffcdts&ts ?3*fe also ^si^^^d tir®etl^r» On 

la _.„ ;la»"«8®«&t*itg* thft poptidp ©pot iljsppoas^d ea£ 

<*ll« frat^ ria? i*niotiomlly slower than jgttit&ttilam c aphonia 

ob ained. toparii® a^M ma m»IT^ot«a b oxicuati -.u

in 10!,'» ^etlo aoid a3S?w» a l^wisfc p^tt«gm of aia 

Tbo poptldft a^i:i diaappo^red but tvm ,cw oom^ous^ifl i^erc- foria»d* One



lut .thl:>nc Sfulphordo aoid, tins

«fcKl ;rv -o a spot bctm@n tiic first aa& ti*e jpoptide

*uyb*$aaaa sftM&ai from

less

were ala« - le-csctcd bj

cm

f 0.16 id). to

poartias (0.2 eO.)

as a teat € oa. 

(2.7

co-itainlng eeca oi* the 

the

vcro out

. oh water*

*) aoid t* A portion 

in

ol\iat« 4;aw a 

sold.
was trf,L oly^ d, I; -•• c

..ro-mto..;ra !:-/ la 

colour with

to It

aJi

ft sot oi' spots a 

:-ta«i0 a0id (traoc) 

A siollar pattiam 

•octio add, tb» uafclefi&ified 00= ..;amx

th,:.n

in

to i^utral

with i,ho

«sf OSO.R in 10

- te tlie



of tise ®0e« c

b) ; 'OTO ..cM Q2cid,,tlon _rt3d-ict, fla

the aafflc aoblllty as &30-H in 10, ' ecstic &$j&« Hie 3«a.ukid» was dt~«?
One portlaa g»v» a yvliw spat whioh *®f*iaed

la

to be pret^ezit l>ut tJte ar^sints were too sraall for- ; ositlv«

ilmoticM®. {^afele 4)

by cloatropijortisis im. pyridliie*a^e utc* Spots la

In i'»©lsije«j| Ml anl 2F9f 

also ooatalocd as^mrtlo icld* ^r-.ictlcii 2?7 tms -<lri©d ^r|gs^|^ to a

diwwilircd in wiUKf (1.0 ai) ^ul •- -co.rcd au « , 

acid were t^-tcatcd oil elJBtttittpfoaareais* ^@ Idcrrf; : ty of 

Bsatcrlal wars *-^ec!aed fe^ la^tirol jsis , 

obtained was i?1«8atio^ wit& tfeunt

to 43lefiWi the

peoted thioethrar liiAagp % the aatlfm of S5ets*l salts (Peters a . 

a ty, • .oat, ^^0 fraction (50 f*X) — ———————

S8& 0.2 M ftl29nop ^gfa?a*» (30 pi) were left i-Na* k toum in

is

with 0.02 H iwttMJlmn lodid* 3® i)* Urn e^ta^a <^f thi^ n

1.7 u,._-
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hftd travelled •;." ,-.«• in tho . -.-jafte. Bs»!-. - of s^ots In

&ft$-tlMl atfelXity tfas-iiffoc'ceft by I - ' ' 3 in the ;;"' .",cn« 

of fT'^tloo j@?f pwsfe tine ^aiao-^oififi in n-job, the ii--.s ^ 

as ha4 been ofese-i^T^Dd prevloiialy* "?<^ fVsctlon ST^ tl

' " jo ittt* ' ' ' . ^-xitor r ' . ;•• to the

On the basis of thMM flJEicygat • • '" "' '• 5^0 »ac uood for 

&:psvteK&« / ^'Irtilysat® of ffei®%lc^B ^7 was also tyaalysedl 
oa Ho* .32 ps^Gp by ei«otero..hor^3i« in ;;/yr4tlsift*tto«tEtte fb? 5 hour* iti 

firet dijpscttoi foilowad by ohirai&tac , r la l)'.:':---;a-c^c;tio

witli ^raoes of alaniae n 

;iot ^rw f«r la butanol-- .io aold b»it wows . .'. ':...d

m^rtara ^Laoc^l csi tlm |»per nffcer e

?1.th Jfe r^vkc*L. l^elij^iiSBEy eaqpei'inenta with

3 inOioated that fbmnti^n nf 

1} ocs^I^l bo %®liiem-;4 ila aboot 3S(j . ' 'by .. ... ... :..

-of t^ds tiiioeffciicr through a Baaey nioJki&I m «nr;-r 48

Los* of aaterlal by

( .boot tsrl /u$ welgiit of t;

Frmotlon J?9 ^^ '^*» i^eaaiudop of 2fr. . 7 ( - 3.3

0 to a *
. A col^jianj 6 .n higli X 2*5 itr., 

- 25 og) ^« ^Pt^«*e& in tte ^p«p4i|g po; .: of a Bas^tea*
***:

solatioa Wi« left oa the c " ' '"'. ' ^
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I* tt* Pfl0t&*» had bcon cstr^blirhcd ( • ).

:;:."',n t\'Kle 6). Elutica vlth

«s* ooatfcftttA ilonflsw? than in rraotioimtion j£? to 

«jWfK*Hids witl* ^fia-tro lioretdo ^ability of tin* p©j?tMi* --t

furthje* tlMta the oe^.XKiBft to £ra«tl<ni

but eosfol^i I'^ictlons wmiM .gt^n a

%iT •!«» s«f*fefcf»& a tanae! of' c^^ft naft. TMMafblsf uapcsrtici

5 ^* 18& «f S«s''V,tic vthloae cc«i

os* tJs& c^^SRMSKt in 41?* abcwt 19ott» 

tl^n tlmt in I^J^? ^[* Idftntloal oolo^irs with . 

s^^i •»%Mri«l, in frmetlcns 5P7 ^^ ftJT*

mctlona 4^7 , «^4 4» ^M® 'was oarrl^d out Isgr,

1 ' i nitiir 1 Gemr?itirm (?lgyi»c4 ). ^aw^tt^ of

oa. f roia one end at^ 10 ota, frtm one aM@ &f & sheet of 

©sa* X && ®a» "2l0Gtro^j^eil'^i0 in t^ridiiM>^&eta^ was 

«*r» la the fii^t dimotioiii tit* f*f@r «ui tiicr* 

ed^ ed, aad ola^mt^®^^ In •) '.. .:icl-acctlc

at ri^-aagiad p^Coittdl far 16 iiom-s* iolve t ran off

and idPt^r oKlcl if &M t,je n^i suits a^e oott^^.rc'd in tvirn,

a ismspe colour.

aft In B^t in fraction 4?9 ws@. also rmuvc « ;mfir£0» at £Mrat bu.t 

to a aormi wd acl0or* m& eoo^ounA had the ^sa» ««teili% la



-66-

that in *fjr

rsain

enA mm ebon* 30

in ,

the oanemn^r&tieet of

In -

th

of

in 10'

t iqa» Ti,ltt^e

in

wa*

!»A the sasm

in
4F9f the f " ' -sofa ji^p^Me we^i si* 

in gyridinp-'-acotate but cm.,y separated from 

In

in 417*

frs.ot l- with the

In acA vfEiofe swase spc*fc with

in 'jJ1^ was UBille but the too "*

S0 J!J!

rd.

not

r>a two n-lnl^ri

fecnoe of oystairs

the aufefttaiw* but

ia f r

y aOi>a

to t-be position of

wan tsxrc aoidio ti

ffiSOJI



if£ ^*

"

y

VT|

try

mm.

g 01'

us?

i 9*w jjjft

«ao

(I 2) TJ)H



c-.' " m tl»

of the «tt la

tlut of 080
(*r-.i« -^t (21.0 rfl. ncye to OJ5 tsCU

of

for 3»5 l 

iaala

of the

(0*6

(30

A

g&)* She

iii

acidt

oa !l&* 3 pipet* by 

.1^ IB b 

sot ^^.s

to

wa»

1 aeotlo iioid for

whioii w.i«

-ao-M,

«wj -as^d for taesls of othwr

ia

to

dHuted witit

a.id

c^/c-rr,,'. ht was

aaft u»od fcw» ec«i^«rl«3xi Kith snthetic

2, :'odcl

oa

• V£Vw

and in the

fnm ti»



ftttc

the

JO ?:

in w; 

vftili

to pH ? lij

to

c

( o

ar

n etl^aol.

(5*81 mg) ia 0*5 N Ht 
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.3

in tO|i a M was rather
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•* 7® -* 

te tti £ig

to aaleie acM 57*05 w;; la

(1.5 s£) ana the Buqpnsiaa w&wd at SO0 for 5 ninatej to ,:> 

& dear ssltition vhlbh was 20ft at SO® for 2§ !iow$« A sonpdo (5 

mcaiaiiied l^ ©leo^npliomsis in ^Alijs^-^setiife ^y airifcQf&rltt o 

one tMdn spot irhloli w-a© ,,t^>lnf f&cliag to «kdt attributed to S«

witli 0*3 f oop::.x>r acetate (%6>5 v *l) ani diluted 

oil aeporated B&lAh nicely soliAlf led* llila wae*-' 1BF

50^ (^A) cthc*nol (anfcU t!» wa^siags cream oolourl&ss)

la f^ri&ls0-*aQetate s ^v« & slae!U> with

the ^^>par salt ( 131-7 ^fi)» msBpa^M 4a waiter (7*5
O.ffS CA) 8*^2etw^iTiiia3felSii© in oldborofora (12 r. 5 nfll

« » ooijyea* salt sl«f2^r ti@»oli?©t @^l left an o

to

(B % 5 sd portlooa) untH the oblorefont layer n

|N33?tion

(0*3 rl), "Sic cQab.1,ne5d ^asmsa soimtlcas mm c^r®&tQ& with 

( 5 X 5 «&) ^^ **» all^ife3y ^ollmr

isltiUMi (JH«3 rag) i» M^trn* (0»1 til) «&» treated

(1,1 ml in p<rti^is)» Aft oil • ' " ' " '*

only



Reaction 

prepares! .'von i'rosh UOrall atook aolutlon* pii 7* On© aixfeure

t&thioae (0.5 al) -;--nd i\i«ax-afce (0*3 rsl), the ot^ea1 giuU-tiiioiie (0*5 

nolei^te (0*5 s3.}» Both wore left at .20^ .®aS ^eiffiiaed ^7 elao-tro"

iiiid --'-7*5 &ot&»»

aoetlo aold). 

60 Booh

treated witii

detocled iik tli0 solution

etaletite as in that oontalninr ftesumte. In

, the aiiwvt r^n^aciitcd abort 3Q- <tf total s •. '

4

22*5

sol tioa ooa allied .^bout tiir-r ma saioh -.

r oli:tion. 

47*5

little further was in oltiv-i' allure

ITS two had

tho fic^i rsobillty in tvo ^;l.cvatr«f3lio3.v>tiQ

by deiwe^dsition of tlie 

eluded fraa ,->aper

a;. It; tmt IVosi IUm ie

tical

clL-otr^-./ho3P«iSis im

observed by ole«1apeffc»«&»ia

ia

0m how?,

buffer pli 7-4 (1*0 nl) cert :,a;UiiJtig 

* Alipots (0.1 r.-l) ^orc t«^@i^at at 

with rater (0.9 al) ard ;;;tored, at ^°*
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a soiuti^4f -(^.p -cniMJlMj t..yl)-o§»t€iiiK- (11.57

0 A) With 0.01 II sodfc» feyteoodAft, usir^ Ixa^aiMprol blue as

Hfc> **ef*fle Utoe, 1*76 aOU ittiittftta^ * n*a*ttg*r cl^ht of 2i>4 titrating

a* a dlbaoi* acid (ro rulrecl 257)*

210

(O.1 s&) wa« treated with ^ (/V) 2 t ^dli^ltx^^eu^l^li-'jaim la 

2 H H ci* '4ic yello« pre^|p||»%e w^a oolloctiid anft - ricd (0.6

was «a@mliied 'by ^le<;troplioresis (ir/r:^-ne-acctk-v^e) 

all tlm ajaijao- old. A pcrticm of ooIUl (0«1 .;%} in ethyl

aoetate (i^O ^1) ipkir© a ain^o j^llc^ 3l>ot w!d.o!i

in biifeswaea-e thanol. XlMs solid

. 121-122° i<leatioal with that oT so-' tor»

by tha e^se Bi^thod -rid edso >iot r<& ;r ct

(214-4 ^} **&& addad. to qpvteiB* (a3D*^| rag) in water

10ft at 20° ov-errdi^it tiicn lacated br.Uj'ly at 60° to 

the re - ftfflwstie aoM* A,/ter a £\srther

(0*7*£? sil) **^» ««c^dt ^^ ^ reaaLtii.^t ;.rello»f solution diXtitad with

«fte$aae* Uie oary«tallIiK; solid m& colieotcd, ««ch@A with uc)©to®e f ssft

(Pi «^)* ^e filtrate 

aalt v/as r^ayfltftliiae^ £rom water by aMltiori of aoetenc u.rd

U.P. 1^3-119° v.'hioli v^s riot altered 

•aleio



11) groi tsaeio aslA. Basic eeid (302*45 mg) **• 4iisa«i*«4 ia

(5 al) oant&ialne; oys-jeij» by roo&as*ldft (5%. tag)*

(2 ol) W--G uO&ed c.nd laaaluble &alae hsy^rooblcMride {552 qg)

filtrate deposited -*3rr; ;:-o!M tshlesh '"sm ^dsearded. AiiOthor

c

lilt; Oo ;..

3Q3.M

uried. -he iie@S3as wci*o t^ox^rt^Iliaed iVt^a w.^vr by dliutior* »Ith

M.P* 11*^* fhe Sflfm-wd. a;3eoti?UBa in riie?m la F:!$UBF* 7* 

H 5«B» H 6«4t !••» <» *ylQ6 j£J£^^o at ^0° 15* f-*

7»7* H 9*7» W 6*$+ losis «i^ dr^Iaff 9*7?%

of watca* c^ otyatalj.i^:»ti«gt fewfc this 

th& lima in *«lrir% <m dryiri|?, and

f loss tsf i.^'ne • r»u v^ell as 

A soliitl^i of t?,sc salt (2*9 rig) in w^ter

in |^rMii»-e«ietate «tad o^ 

the sa^t p&per» S^er^-i o 

Idsfi s<xiutioa «ss j^-jitoxl for a

is tff&K^ aolvdble in

to git® ea acid aolMtiaa t/H iibeat 2). A ao^utloa*. ft&JusMt te plf 8 

with H sediua ^- .. . aafi. ootttai^iiA-:; a ^P0|^ ci' clilcsrofcfim

by rlf^tro ozt;iila ill 

^ 1th tiie
<$ w* Mi^riUldftidhiftilflMl^^aflft4l^ttfl& tt &^k ^^'••^frdh^l ttb^*.Xo. ^ n IHB J1 illlll III I 11 III IB'TlT inlT- n i^yDvXTaty
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Solutions of th« pcptlde usd of tfcs aad»*~&0M

ots on

oailour*

In 10 .; aootio <M»iA9 ' ' -m^L. s^t 

ef total flul^tair i-«- ,i;jau^iO-ljd}f m& a

Forraatlon of oystlae w a o

positive apot in the pc«It!o-n of 

(»cc fee low) coul aot be' dctc^tea, en

with aertdine, ahrc^'iatOf^a^l^r -in b-i .vjiol-uoetlc uc.: d shewed

5-10' of <^s^U» terfe ..o -,lariiiie

-t 110°, V ,K;

one ftor 40 hoiara. !l» crobxtiesi of 30

bad on &B&*s*eaa& £lo«% odc/oi^ Ik

and Ijy aiaw&^«r«$^» ^w«t 1Q^ of thi

U'tcr 40 hours ooi a * \J3PUBsr tQ ^ Oi aijfl^ydr/.JV'^^^i^lvC' ; ,t t-eri .1 

in tb» pj^-tJUwa of nea^w^, fi^U«ww^» f?as a^tewted la p2^^^^; * 

C««P» acidic t&ea ti^ m*dj»^acid, eaaaray pmi & nook a 

colour with nii%uria* 'ZttLz mlt&te&m® w..s ^.rob
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tfi» 40
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B< r-feorisi uti^ not so;;. t-^e s

/ai attesst to

, "item n znm

of in t&e
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tcr-igri&ine for 16 hours mi TJo* k paper* In 

the letter solvc.it, tbe pcyUOe Just oopajrfttcd £ r«n 

pfcania aoid and «&• well separated from S58& »n&

of lens ana of oyn^ietle peptid* were 

aaalymed by oIectrt>phQr»«i» in i^rl&kMMec^te* cind by 

grfcpfcjy JUi butanol-aoctlo acid for 16 hours on Ho, 4 P&$«&* 

nere rua sepsratel^r and oi^crinposcd on oaoii i 

by aopeyiia^0nl«c fmrkoi- ;;alviticttw of 

acid, oyttiee, aa& /^(^p -dlo rboa^etiiyl)~Qy»^iae* 

A portion (^Ou.1) of flraetion 4Ff waa «dAi«ed idth 

sold and oirlMgftd cmt&rlcd r/a knitted to eloatroplio^'c;,.la in 10^1 ace tic 

««UU A «ii«l^rii>-,>OGitlYc r>pot In the posit;km st* the 

tide «aa obtained »hioh wc^ net aang%t@dl i'roa a

of fractious frcm the leaa e>: i^&ots trerc

and

m ld«nt&fS«A in ftpaotioaa t37 

in b-jtanol-aocftift aoM on ^# % ;,S.VJXJP i'or f7 boon* T;:iC 

In f raotiima 2PS and 2f^j the .'•iKino-a.cid tms fciWM.1 

Fjpfe&tloi-iS 5FB ant 4F8 

to the? r^mltitsis af the

of both eoaiwwixia in Jf r ot4«» fpft «ae «feeim by
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ond cacanthii Uioti of ocFiaiacd rx-icrlul in 10 ' a&etio acid.

(p 63)* £*c ^latcris! obtained 

at -15° a«d ate-csaiiiaod w;iOii tliC iRilpbur 

been , Led. ,bo»jt 4Q of tte mterlal **£& ,-eactcd 

mith Etinoy iilokaL* iJoro^hthalnio aojyd and alasdne ^CJTC 5 Mfied

in pyridiic-acetate and io 10,, aootie oaMt &^d by

ttf Alftning -«e« oboot aat-^jrter that of iMaw-kOnio ooM 

bsy tte» ocifti& oi' ooloui* with ^l

uold ,,--^ loc. uod .^cii &c ^. It was aoi; 

i'r?ja aoroA4tt;ha,>aio acid by ^It-otro^lioroiiis ii' 

aoM travellnd to a aioilur :.ofiltioa cm ohT9«^to^«gpu^r in 

.'luiic -old swid «ucciai- ticiu tf€rc .fi^pi^Mt in b ; 

acetic acid, Bio mllft aaicl IM ^ctetttftd in «iie re- . : s.

aad ejcamlaed by «lfictro . In 

la ooafiwm, ration o^ ^aino-^ld or d

witii the st^wa^b of niHh drlii colwn' /-i^yea t>y r-tuti&a* solutions of

in 5 - , M 7 (!pMf» u*^a) 1^0 aided to funorute



**»

SB 7 (l^>Ui, 0.5 J?a) and

ft, ocartolnofl mter (0*3

(l^Osll, 0*5 al).

as a control* 3teo other mixtures «eve

in jluoc of aa\&&4fejiWM*» ^e selirJLoL-,; -ere lei't - 20' 

(S itl) cxtirilrjed -rftcjr 1 hour by aloouro^orcala in 

4

°

for a ^la* 4 were

v/i ih ;

CMWprfclt ioa sal: at, loa ossteliKed only

-i'tci* 1 aou^.^ ..nile tim ,j :^ rol

l oi'

result wua CH; Jjaed by ,aro 0T in

.bii clsJULy l^sr

of B-o^

solu :,

tbe ©ositamt about

i but, ,.

a&iuat ia tltloa

w ,a tam* lit 

(about ^^ oC tot^l). ,•}-

loa



-82

ii) I*m3 «K -.oat, ^resh oa&T Xens (1.0^ g) v: ,3 gMHiMilt la *

with & little sand v ' » & solution «f ^t^liaaloiidLd 

water (1 si) tor 10 minutes. Prsfceia mm pr**li4t&t®& by addition 

(W/V) P&8HBO& (1 >£t) aM cMU&rlftgeft tom« tho clear e

was «oi^3»»tc^ wltlt oaior«ften (1*§* 1*0 and 0*5 -il w»c-x-

ia^^sr «&» ailed In 

JMwtfciMl by 

spcta »eiti cfefeiaed uitli alafegriida. and

and

in

(14-1 -g) --- di^: olred

-;,c. Six

to r&ewtal fts;*i

ci1

Qoe poi'tlon of re, Idue (tqulvcaerit to 35 

total) wixs C'xunined on II© . 3 paper b/ elooti-oj^'ioresis ill 

for 4. hours in the first dlrcotiojis f oilorfed by oliroraat«^ap% la

with

dii-ecuion _',,r

the i'ollcssing

Vgl^ Oa^ (c.bout §^ M* total

;^l jt.-.:thioisg» Ax»- her portion mui es^alned on Ho* 3 pa^rjp 

elec,ropiiO2«sis In rc^iio-o^ t.'js .eld for 3*5 lioiofs tlsen o^pcBmtqgr 

iii butaool-acstic ^tdd for 16 hc-n-s. The x:t]icr i^& dewlopsd with

raid the rv JCKD sra-les of ocm£>m»}ds was idteRtlftnd, T!\r, total

of as



a* 4fe&t of 

ggoocitoo •. " " ' 'lens (see » 20 ) - lee-cold 7"
pMi - -w ittMHilBm'^rMff.ijaBB^ai*- *. * » i limn* % » ^ "^ ^ ' w -

ic acid (4$ al) was added to g^itafciiiaae (JQ«7 ^g) raid

aeid (3^ s*s) Ss waiter (10 ^l) at &?« l^s© sduj^Lon u;,s left

f«r 4*3 li«az» tlsmi eacteusted with l^n^tlv/l aio- . aia* (4*5 ^1

ml) in tiattte psa?tiom (£2*5, 26*35, and 15*75 sal)

a^uaoua layer W&M stirrod sfith Gelite- .'^icl f iltand* A 

oi" aolu tion waa asriMI etew» th» water ,:;L^P. Hlw clear 

filtrate (43 sil) l^ad ^ 2.5 (ia£.- .or pa^er) and was stored at 4,° 

6Hmra^ijtit> it sma oonoenti^tcd (to 2*1 r-a) bj laniigagiitiiii below 

la Yaouo ruad eaKurdjaod by e.Ieotx'Ophorceis ir* ; ,ydillrie-CiOGtato.

were obtMi::i-::>d, end idiwrfeif ?jod as 0- 'H,

o.^^e.-ra'^-uicaa csl* tte last, 

1 H, ro^woauBtoa *teeut Z •• of tl^- tooaX

i-ct.ctlon

first «** a e^satac^L and eontained 

cystei^o (I50sl'.: » 1 ol) ct pH 7» ^'ith «rr \tcar (l ril). 

& ffceah oali* l<aic la p3U-^5e of v&tar* ffe© tM 

•an-uftiiHd a £VG%& m£? lens in «&%er (t ial)* At tiac 0# fmarate w-*» 

added 4iM the lenses we«« ipns^aft la glass Essrtaru fciih ti>e s.pp*op> late 

.,ion ifor 5 iiiiauwcs in or*ier to dlsiafce^^..te the

t 5?° i*or 2 lioura* ^iM2 shffee nirkirc^ v?«j^e ©aeti

with 9Qr" f*y%) piMmaL (5 si) *i^d «.atrif^ed f®r 15

had ^«ea fi^®a- to the ol



WSM a ©ofitrosl for the uscteat of fraction after iaou -.ticm. 

(5 1*1) of &tah sixfeix1* nw$ pSjaestd o» paper 10 minutes later aad tb* fourth 

solution lta& t'.ec been ®$asc#l for ^5 miimtes* lectrophorefjia ^mo pc * 

f«OT«s<l in t .;ivt;,_ so-^c«tute and tim p&pqr aewidgcd witli

fourtii «oii.itioa c. :aed abcMt S^ a^ 3«(^p^lS0i.4

,-.a Oi, tec ted b€tW2t n Uit. aisctuffe with Uic Icrio
oi'

of B ;'._lca on 

to tta* «niM*eioid

be doto»%G.. ia t-.e nl^^jro wldch ooaudasd ©sly lene 

A dlalJUr ejqjspiiai'-it w;.»s perf *or etl with

iiliitlDiU3 w'f^e -iio-ai>u.U;u. for 4 hmir© bxi-oaiiiic the addition 

ia alo^cr tlit.a with o;/steii»» Hie incub- tcttl

(abo'f it 2^\ of

of total) • 5h» taixtum

h.;;ijogemtt€ ^oiitaiiicd oiily about wV/o-tlUa- 3 of 

of ^Lututkiixici ^WQaeint in tbe oontrol.t and S^

.oao •K®i®®.®@afa&& ^bout f/S «C total nialiy^J^pooltlve tutorial* 

fourth ^:i^timj eontaiaed -a tjm-i&e of n&iwfe (about 1 . of



o,

ur-

00^, ti|oasj,

J®

8ttpcn;tnift>« o^t^ffoe



itert

Otto? eoaatituMatta of tfco



Thla Pr^-t Is concerned with the idmtSXicaticm

aolc^alar-'v.el.iit 0oart.ltuDn£a of tJa* lens, SSsfcte are 

and aotno* . 'n but aoltite « few n 

deoci-ibe4 laoro steosaod ivror.i a ritudy of 

of the nevf ecidic o«ip<aisid& i'ron 

in F-irt HI (ace 01,10 - blc 1 1 end csf linii&)* It 

clc r t...t & oQHi&BX raijtSure of substanoe« m# i)rejJGnt in the e 

St^uf&tloa and «K^2^rsim «f indivMitfil fvMsttoxm wi»a <jalte a Ikm 

oca* Mid stf&kPcd mter&& in ^^MitiM^l wl^h n^® not

M& la titc ^g|r ^ l^Mte 

for analysis ^ iijscti/a&tn <st* s^ngte lsn,:>oa In caller to obtain

The f ollovdi^ netl'eod Is ea. 4o ed for ,>rc'seatiiti<>a csf this Part, 

which :uiy be p£t5Vlo;.;3ly urvbd^uMflAi titiaii ooaatlt . . -. 

in the f Irst section: tbsae a.2« a basio

to be an anlne, and & cwp?aa4 «&lcli oon

ctotioa is i^^^tisi wi^i a?^lyol!3 of v. 

f lens. HMt>. ,< *ion of a-ae aamponais pr-eaeut In 

is described la detaii in the f insl

for eiujh aeatlon ia tarn ia



•r-

of ualteiti*lad 3ubata&oes wrc detected dusrfbag 

liu&liiijBi 3&f* tlis 

tfceae »ub»tanooa w^» pr»»e««t in tmoo /a-ir 3 and oaly 3

la titls ocotion, vcwe etn^ed in 

& ohftractoriatijc oloctrt>phoretiG ^billty at pi! 4 'wiiloh .

il«wB B(Hft^PwiB3yBflB^ ipJn^l' il^^^yf^^f

the

c!mra«ter of tMs o<^«y»i us

its eleotgty.^haa^tie nubility. A peptide s^tK^sawi «&• Utoely

aa iiio^ea;;^ i-i •i^ii 

of aaiao "ftti^liti INr pi'^piHitlrin oi'! the peptic , «in»te^» WUB t^sen of 

the e^^ratlon ??:• ,10h can be p^ihieved l.y

this 

aoid* IMa netJiod also

i>oa G trips or ptiper uf ter oleotro-

of tfec

the

riot enll^eay siuaocasTxil, P-a'tl.y be<kmse uf t •- 11

wltli a .sEa^sa* ia
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n*t dotaafced. It

to a,

net be with d '

area cm t&* paper, *»&» 1 an iadle: tor, la

on tho bftaifft ei*

t© indicate the TI-tcnlnal

-3d on

to 5

Iflftwisfcion on

tho

0€*iM

\rs ft

on 

ae thod

*o lens to %e a

f nlth

that on^y two

would :,-o by

results. In the sr

l>ond

of tiy^iin. tbc latter, ^oth fcuaio

to fiem

trna

and tlsc

for 

s^taiaet %gr

a

to

by t-c;Ir

t rocsa

and tlse vwotloei Tins ^*:ii*oroed on a



vith portions off the • Ixt^rc in nicro-p**t«Jii* 

poraticn at variant

with Oigsatlen was curried

at

tfljIlilBtllliii Of

t3ae results wests

Bhunaltd ftrt»a

er in different

net

th&t the

an - & peptldo. It ir, tentatively 

blcr st^joturo of Ut-. lemj trie ̂ is a.

that no dcrr^x.ation of the pept5.&o OOQAXTS In 

below), the oonocritration In Ic-iis ai>,^n?» to be about O«CKW nr

vmi^it, TJKD qaoanKtaee of thla i>eptlde; is flif5«fO8»ed lu '-irt 7.

cr wa0 firnt 3>"vted b-oo'-roac- a^ Ite

Jt- in biitano Slacw ita 'mobility

, it that an aoldlo

t. tflisd^fstftaftftd

by 2\::iotion 

wiiiah was slrdXar ta that 

by

, and by ths «leoir

the bnalc ajatoe>-fU}iS -. .

ia

of

Bteuse 193? 5 ât tr ̂ veiled oaly "9®^ slc&rl^ «aa

of bioiojioal a©inc0 by 

(Msu 1961 ). ftras data pppgcrtteft them, It is

in butL^Ka-i'icotlxj ^o
that tte 

with
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haw high I» v&luod but these

in ikjngtl* of the

was not .in the eaftnuyt

in absence of tiacoe (p, 21), 90 doea not appcs^r to be >-n

a

set

cent

ti«s

to

by It actfia possible 'jljt*t

. It

id

0*f1 in bu aaMt cad ^rcm tlws . . . of Blsm It

oootadna 10s@ ttas
this tgrpo l^

B^aotloa 

is ^?fer to

by

6? }• A 

the

in

after

cieteotcc.

ia H| noetic : 

oi'' „;: .:^ .. .:, sot ^* CsilT uar I

t;aaoe in ^ra

vc

po&itive s^'.^tion for

to

witlt

tte «• ., .aoe by c

in

-T ty wiiich wesx- aep:.^ttc-d .In

\gy this

./ith

of

violet
H and at



nttertal were •*!** on fr/ a» ouch lees 

than the OTaimt of iiJrootiarus dcteot^l it

Hue , of nftttsrial *sa» hv'raaLtraafl to so? whether It

a me" ' " b-aa©» IMer the < . •' '. " •:* .-& r\\

o ^lc»M purtnc tMa* (/- ••• r,'Lr» and

* a

fuaft insi^iniQ rAmnfteite (see dtaepiff A Ife^ldnoix 19', J for &

was i<? :1 in tlse bydxtil. " the is 

product -iia« not

on ar/ *.&*

of itftouLe exferaots
_-————.————^——,——._— ,,, i rani^ni^i in- .•..ililaili.'-——••-•- '•»in^ii-r«

of Icntt «EliP®@%8 (l'*^-^ 11} 

In (tafliliiiAB no* raadJB available te«fc a t .

ia *' ' " ' -h e-

first t-l:

le@tro;;lior^siii In 

«t rsS 1*€ in the - 'i

:<n of

-liioi of a F' ^ fi sino^ a
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«* laar«B wcO Stained by than by

in the wo-toos Isms ffe&efcUni twtdbS t© 

itfffetmfc legion «f the paper, It massed Utosly that il^ aotbod co Id

be caetisaftDd t© aml^sia of nnf raotlo; :. ^ lens extracts* A coafe' '

e" •

<£

a® slnoo - lens

si.

in the

off tbe ptij;.«r aad ;lo znsrt f.. •'."'capo 

2hlB c.voids the sses&s&ltj caf dcce^Ltln^ the extrooit 

t'^^s c. re^roduoible pnttora mrier stcmdbrft

nlldht Trirlc-tlcm in \xMdtiaa TIOS afesor^od, ii 

.! :*.an ^ ohre1 - ,/ 5 fclsc pattcra was aonsl^nt^ whleli 

on c^ eoritpoiis^* ^.--ptcphan, whioh fliK>: -ccacd uu

¥lelet lir.5tt t 

A

is cibt

them in

be internal t 

of /a

She patera la in

a not •-:;,:.!< -ved

bat tills 1» <xmf l o &oae of the

tte

the parser, "xxy of the coE^unds

:scsr the apex of 

in l©as f: • ' ,3

analols v/:j? thc.ip
here

liatr»en 13 *,YPCS of XQaS^

A tri e



CALF LENS EXTRACT.

• FORMIC ACID —ACETIC ACID ORIGIN

o»
c

n

o
> o
o

•*_

8. Separation of trichloroacetic acid extract of 
calf lens by electrophoresis at pH 1.6 followed by

-hv The method is explained on p.110, markers 
he e^;e,e right. Paper was developed with nin- 
and contains half of the extract from a single lens. 

Fntest spots do not show clearly. A key is given on foUaTm



+) ORIGIN

Digram of ninhydrin-^ositivc s~ots in figure C. Size 
of soots is*not" indicative of intensity of colour. I: 
di^-ot-'on of electrophorecjis. II: direction of chroina- 
to^-F^y- Dotted line indicates apex of paper. A 
vev to" the nunbers is Given on the next page.



ft

5* Cystine

0*

f *
10.

12*

14* Glycina 
« Scrine

17. Throoanla
18« Glutaaio

20 .

. Itt&iae

25. <*-/
27. Tyvooine

34* 
J|* 
36.

37*

4.1*
42. a --:;G

48. Unidentified 
49*

51

57*

If

.-o,

^(Mds.^rbo^ t%l)--lutti thio^e

otif S«d

in 

ailaa i*««

of

coast>ound streaking over the apex of tSas paper



of stored an& «f ?*atffr&a*ft tflteuae inactions front c,te^jts of 

2&n& w<ax sallied o^^inaXX;/* Oa* aurpartUiiag feature was the 

losiv In T?eI4̂ it of arts cm ^k^ry^p** M itanfljti tiic aoatainer iHd not aeon 

to haw lost wolsJxt, :.ho Itmecja in it bad a deh^T^ratcd a^aaraaoc 

IMf-ToaaSed by & oa^j of ioc • "..:. A stored Xeiss was 

tisea a *33eaii lens ana £**» a lii/v.icr proportion ol* -olid on 

« Ttiese d^cawatiewi mi^cst th^it, over . -,

of tiae at low tc^pt ,ve ; & ci^'JOGO occurs,, ;^iniXar to

•:•' th IfestMHIgla and water ra.ujli'.yjo rro.n tLc Icr^ ur-dei4 tlse

to be a dbcatiade in ecssecntKitlc:, of ^- 1 ,1 pcptidcs on stamps bufe

did i-ast seaa to be a-.' -id- Use cccxcntr^tios

:.:.-n tl^t of -

in stcsTod lonsf widle tho po^tldc t/;.;s the ..lore

in tl*5 cxtrrAot e£ f»®rti loaa p^i^a^^i in tlie 

(p* 82) • J*>

t 57° ^«** a few he«r&* BroakSoBra on otara^ na^ be :. 

csf oells a «rhioh Is kao&m to oc«sur- OK

oc .. ../ 2«?rsi«t0 in v^; urao ftfecred at loysr t

for otav^e* in inall ^ rXavoiar wiiafih tate

are

to iaft^tivate the cas^BBt fee^Gre f*e^sis^* Other 

of »vce*«0s ^rcrc the di£j . .100 of i

eod



of £nufti oelf lung p^epssi^t ait& 

fto latter extract ooi3ted»a a fiU^itly hl/^..r a^iccstetim of 

coal?',- - - - •-..-. • 7 3W«W©& iVc.r* U*e trlci&owuxjt&c 

extract ds^li^ t: ' ' : : !-H:r.%'2.' " " " . in

extracts of ocwr ^^1 oi' oaju* leas wcrts

Qua?. .. -ive ctudioa ifiS^B not pafiliBsc^,* 1 

wm^Id prdUJb^y be obtained if the sxae ^ . " .ts o 

to- essa jjje^^r rattier t&£a a «?;ri:-.-l.: :it 

Im^es wltiGh as^ not <^* uniConit

patteara c€ r-",.. . , :ria«^sit5^e spots is 

fter ^.-ro^iB ("" :^e 9} -iiia a^st of the uaxtSt?

it is uB$.3ki3 **w* ^-®^3l fll»a0B» In 

on 

A mntocr of coc^OOBfio **«re iilo-o ©be-crfs^l In

o rci.;ijK*tfl. In a 

to *KJ psr^s^at in 

:3Q below).

t^m T/-S little c^' uo

oalf 20ns e^lam^^* ^ir. oonceatratiou of rxirg1 

to !» unafftocteA "b:/ h^lrolTr^.,, , . .. ; h mi,.. ^ tk;t

a ^^ &r® reset in rieptide© at cthor thrji ^ezy ICNT cone*. " " .»T

ocna?ouna« ®sre Meatii'i^d in iraUYMwCL f



r HYDROLYSATE OF 

CALF LENS EXTRACT

(—FORMIC ACID—ACETIC ACID —= (GIN

o
T>o

o 
o

Figure 9- Separation of hydrolysate of tr'chloroacetic c.cid 
extract from stored calf lens. Obtained in the same vr?y as 
•^jp-ure 8 with half of the extract from a single lens. Peper 
was developed with ninhydrin. A key is ^iven on the following
pages.
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19

.46

Diagram of ninh-^in-positive s-oots in Fi^re 9- . 
of <™ts ±3 not indicative of their intensity. Spo

Cize
of S'lots ±3 not indicative 01 i;ne:<.r uiuensi^-. pot 
below no. 24 was absent from I'resh lens and is omitted. 
I- direction of electrophoresis, II: direction of 
chromato/-r::^!r . Dotted lin- indicates apex of paper. 
A key to the numbers is given on the next page.



15.

3D, 
II.

J1 »

tor t* fjHNi 9

1.
2* -J

5- Cyatine 
6*
7.
8.
f.

10, 
11* 
12*

acid

29- ^.

45. nidentified



20m- I:.:

in
ftettntl ftnft ths

iod in ,.o,;

tc 

is 

335ar

t&at; the

thaa the if

IB re^omLl

for c «hioh n o (pJ.12)

is ossly tentative f cap

In detracts :«d

^s%* of tlie 

in 2^22® and

kncnn to s

c'-;^'/.:?,'s:'5 in .'etn. 

entirely by l<xxiticia 

I* lislted l«Pgily to a

of Usla

In oi-/'or t* -

J 1 tlia peptidcs whieih 

ccctr.'v-otft*

in i f oant • '

from Itma aaa

in <sOUf leao

la jmnaall^^ (letootsoa. In wl

, EG- in

V' :,hc

0f oamoslae (Srauae cvlttooo

as yot

in

it sesesas lUsel^r tlv.t t.

but t^i

.^ uill s*
,ioo§

.4

(x>,

In l@iss di 

of tfca r

this



.". .h wmCLcl be 3cctiX(sy«A by 

aoft detected by JtojvVjrno aaa& Kircten (

i^itilaffltio^fii c* o" -ts£ calf lona ei^raets "by *•

GST OQB1SB9EI C'. - , w i__ •. f /»

"• -^ r t *' * 't* • -JEi- r x tT/«^*6?"»* "?*v\^k•*>_—• C«.tv v*.,a® ' i, iJ"Oli. vjj££

Identlf iod, ami atiSjeh

ttioa of f ruction 11%, Bss® a»3.H» without

or tytoj^.^ c. . to

;>(•<; P- ,' '-)-caM*ito§ ««& oyutat" A muster

'to l:-c clutcd

&ad Si«in aim^-Tsis vhleh J^Ami tteir identlficr:>tiaa an the

elutlon iifefefasru rather fiiiTlcult ^ • _• —2* ^ I3aas 

, -1 fey SMteae -r ' ben c.

ClfcntHiws 345 ^ob::.l3ly nlao pi\. :.. but It ti ~ to 

^0 r^^MiaMn A-F -lirtav Inn . A



obtained w^fch Both r4 and

This oottgHXHiS la norarCLly ppeaexifc in lens at 

font 3eooa. >oscs dti it

a ni&ity£rln ia not ( 

fc Imrulinlo

iew

a RJMp4M»*pe£iti*« «rtHJact f oanaod by Ig^bw^s • ^ . c:. 'tr cts 

psTssent ia protein l^lr.-: • ^s (ssoohForlua A " ' / 1p62). l^e

t» nini3rin on t«a? varies £ron 5,'- to

on two-ttsat of aeM*

has

position -of asooaHble

with a

'iltrs-.iriolot and by

5 by

isllirer

, in colours

witfe idd0h it wouM rwt Va «xi«oted to r^ot* It ic tartroy^&d

2ft oxtpaots «r

ftlm.w3iy laaown to

loaa extracts were, «lt!i

in lcn»* Hhewic iKs^oyatls -ire

» an!

Identified in

uad

wn

uiso teen tjenfc, .tl

Tho

wltfa



and reoo a / r«*0Mfc* Its position oo

of wrlicdo eixte-iotii ifmti Vicm ^dtioc-;i '.Yon fchaae mstf*ati0£i9 v 

*a* M«e$i?i*ft in fWMtfcUttis of atoarad Jooe with ttie feid «? * aaitar

osw^iljl^' poneMM^t att ^ wi^lsf!y tti^f BfifiiJisi'iifeivAS.tHSi In 

it*

fed <"3-G9V0thlaneinE> ^*d s^roe deteotaKLe mt&&. ' " ' - • in tlie s?

it was thofite^t t.lut thla igltfsfc t»e ftie ,o blood

in the tiaa »» Ih© mowemm* Df crgathloacijrsc is cll^oiJina^d ,1& "•'-i"t T 

It is pQttflMto tiv t erne of the ' ' . : 5^uly»positive c <ti ̂ xsuixla in

s, ^or^t of

oaly In tr&ec 

by h^rrol ,TJlfl. 9?tti%0«t €3Ctr&et* also aon:-.aln a

beVuioes, A lor^r mater of trr>ne 

to be juaiftir in t!ie fraet, osio o^. *,c^o eztraatfi > studied 

It Is dif!£lcK£Lt to &aci&l» t® wlmt exfe®Bt tbea» bfffw 

tl»

boc -.-3 feJiej are artlftMVtt £•" ' " J -^go» 32ft gwwr*lj It 

found that tjnor.™ of -;v)id«at|^l0d aotoat&aoeo o,,:i ,-Jl,,'.;/^ be 

the lladts etf dulujtlon .. .1 wi ^Mi9^vtR.» no mittct* to v^at



Lta
Dilute

pared t^ <m«fcirsg sfcoek 4 (1 im3.) witfe water {1

were «»ed.

tor proparstioa of orudt lens exftraotft, fresh lasses 

]md bem stored, at <*jf £«r uot isore thca one we«k in

was an o :orc,d in

Iwttle and used while pi?a«ti«»a.lly colourloos*

lot

Solutions, to Uie ezutysK?, wesxs prepared in 0,00111

tested with d.U;/sine

fcefore use . Activity of the

as substrate

and

eup liosi by Ua% S*0»

iir,a^c

supplied I>y Dr. It* ma 

^lethods n$p@ lesorlfecd in r^rt IT (

1?3 (Table 3) was 

(OJ^ «!)• ^articMaii «^>U«d to 

cl«otro0iiorctti» in

of t

f or 3»5

apet

uaJUic . 104

of neutral az& of

oa aadl



** 100 -

tins osamft* «f riDutraL and of jiigfij •Mtoji iilnfta i®«NM*6d 
If 5 *&* «j^o fwmlaftd ^%er «@faMt£«a oi'

(p. 110) told tte aiafcyvlrin 390* atteto*ted to i,m ani4eiitifiad

o, V>) m® 3d Is^Hr fmrnffe aTt^ hj^xayr.io^ _,:iarc,^oa in

uftcr Ir.^roly^ie and a iRaabci* o^' ui'ddc ~..>d 

in the fmcsJUm dlaapgjcared. Xlie r,c¥? 0^atea0» t^t ac-iiered to be a 

on this ©vltioiio©. Its ooi^cutratlor, in iV-^-tion 1F3 

of slxnxt; OdOSbAI is

Initial studies wo?^ r^i-forncd on

by eloQtrOi.-feoi'eslsu In & tyj?ical/:5ef> ŝ a ..ortion 01 fraction

1P3 (0.13 ml) wus appllaA as & band (4 cm) to o. J paper aijd suboitted 

t» c^Mdaro^horoaia in pysrtdi3ap*s«etatie i'or 5 luyuni* ^^e strip (1*4 OKI* 

wide) wiiicli oon-Uiinod the yepti&e, locate-.: by ;:lc-^ao^I^ a ne^Htar s,/ot 

of une fraction run on - i*e sae^ papf,;r v/itii riiiiii^Irin, was cut out and 

aatcriul elated with t'l { A) aofttla aoid .o gl^e» a oolo ericas £>olution 

(0.16 ^J. :Jatc^Eiol ds'fef^iaed lity this natliod uaimi^ contained 

of p-^Umiae <ar Y-o,;;dnoba^«*iii ueM a» ahfl«a by 

jgrrldine-accitatc.

by

butanol-aoctio a&M and tlr« imper dev0ia|^)d with ninb^dr jja. 

pep tide, ./iilvai b ; :ovi-:a IVoii tiie origin disuppe Ted srvl Uunec mala 

•j?nta &iiiw,,xod 4 too of v/Iiich were in t. ,e pooition of baslo
^^^^^F^R^W ^^a^^^f^^ *^

the petition €^ the otJi^, pdwWtty $&®±ae* ae«Md to

liu«> *' -s identified .--luh Ujc uakii/

t»



te for 3 iwum. A 

of smtao^aMa iitafftted mas

a*siiiinft, and gteteud*

of ;JjE» to

by QOG 

on the

by «3*0tv«9fefie*ai» in

*s*taitim of the

risen -Ith ; \rkcrs

(p* 33)*

as 1 I 2.2 j

tbo «f colour jtam by

ao

A portion of la

rt

for on

80. 3 wore of'

the to the? position of » aurtowr of

by •oom.,:;,rifi®n with

oolo iriscxi b;

obtained 

in sad son aluecl iMtth

In

o.i neutvol aalno-ecli;l»«

is fraatissi 2F1# It stas ^^02:^^^ flroB otter oosiatituonta of

fraotionc %• ooat:laoim.i8 <^®@%^lw*iii^ (Table f), Fi^ffldbaB

^enown trao@0 of ;;olid, ooiablrioi v/ltlj fraotlon 

with eater (to 1H ial}« ^roaioorodol pacple (ubout 0,2 r

Uie s«a.yttian %a.Jost0d to M 4*5 with 1 uoatio -old O&out 2

was ^pfewwfi in the Beskssa. apparatuts with dilute ;:ryridijie- 

* ea& at ooo«fc«at c^^ssnt (l^^i}« The ^otcntiul roll froa



0*0

iro

o*c

C*o
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iro

ro

(TOi
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515 * to 465 ir during tins ojqperianKt. 2bo o$£K4rt- .,.- ., joillbyatod 

then the aenpla »^$Uted boHtoeqr *®my&& tfeo a^ede side of the paper at 

0*5 tflA»* wMaii wan iiKarctiaed t® o«£«MlM*o3ar 0*65 nl/ iaoar far too 

2a*t 7 hfsura* fb» fy» did not lafltomte tt» positimi of aaterial on

the Gtsarfe-ia v®z^ «atdo£n»torll7 mid mm eultasted in fraetloss ^»29t 

2? mad 20. GoUootiaa of f^iotloas was bc^^an $ boars offer

of the og«p|0f i^«d eoatimied for 42 l 

ow^r 12 lM9nni and 3.5 -ets @f fraotlons were collec^d. 

Spots of oaoh set cixied en -nti developed -..Itii aiicwod til: t

the dution pattern

to aaoio» , ooled 

is

by eleetro-

off

in poeittd

atoi^cd at -13'

m® paper

by evtipor. -ti<m 

of noblle

44°

, ,

6-9 witti

by cleotrt3_.-»hore»ic in

of l>isla cM3ina»®@|io* in

; te

of j-siilsobutr/rlo aid P-' 

(1*3

A portion (0*1§ l) of tiie rrt,otion was elided ia ^ftoup^ the

in
*!*».• 

with aoid

for* 4 acoa?» mid ti* 

T-JTOC spoto «crv ^served ai^. attributed

ratiicx- pi^k colmir w,-s

© -aid 1/
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«a& lysine &#& asperated ua&r Uma condit irrn T

on a (iiiplic -to paper developed with taa

of toe i'raotl^n (0,2 ml)
YU< w,i<m 

to but,:«:iol--Gt)tIo said on 110* 5 paper i'or

was out Xen|d;tejLB© tn> aUUjif E jLofi^6^P t.kMs oi*

by

clid dl,:dtropherio 

arid

with

with

by rs on tlie

of £~ *
to thai of tl^Q ptipticU-; %'et^ also

In

(WMr) . ensile in 0. .01

ohan^es oi' Q«(X)1 II in' order to 

ftssotion (0,2 l) «M ^ried in

final 

S

a

Oiaaolwd in. 0*2 11 ^ot&aoiua . : -ou 

tr:/psin (3D ^l) to ;dve a Bli^^tiy brcnim a^luticaa 

- oi ^nz:/rac. Om; i>ortion of Golutlcai

at
37°

a

wit^ solu

tloo
a «<»ifcrol , or dilation ctf 'toe eas^ae*

by

(3 /*-!}

na S0ttt*&@li£r ant B^ai .^* 2-43 ^ F^:^ * o
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developed . :th di%ffrtii» UreaJalcwn of the easyae eoaasmd on

*nd apot* apioBKiad ia the positions of ore; .-..- -:*1 J^c^*,„ 

13» peptldft had pcirtly 4«ec^po«ed aM glyatoe, argii-diie ai^d lyaine WCKJ 

tftetitif lod with ^p^9la®o0@ft »^%er». :,^e ^ro inoubated solutioas wore

cacaainod after 40 h^ra % c^otMgtaweai* ^er 4 hmsc^ in co :iiu- b orate 

end spots TiaR3fcM*eS with acid aSjai^.'iria* -ftse pepti-,,c ...dscew®

/«• ti» origiii to the jpeidLtian c^'1 n 

ft spot* -also a£;)«l9 ftt t&e- ^>ositioiui of

si tit tryt>s.la W4U5 ulso ^ri orisod

eascntiiaiy La© imi» w&»ults* Gae

far JO limira, &aa e^amiaed 1^- obroaatOG-' -%" ia 

;>c:bd ,IB tU5<yve, Eaggree conocint^ation ^an 1 j a^l this 

but Icsi3 "bro -Joio»n of

oT ^ilyoine, t:rr,, nisie aad ||^te- «f^ai^ to l:^ liber^^d. In

left at at for 2fc. l 

in ridj,iuo-£wict:./3e for % houra. A p'^er* ^.juveloped with

niai^ydrin, uTiumiHl Itef 4*fe0ut hsli' of tiic p« , ^ad Imen ^g^t-^led with

oi' baeio ;aud of laeuti^ol an

and Y-aairH>but ,T!O acid pr«B€Ol -- ^o ^iAi»gtta ia .e iV- .';tlc^i ,-,id 

incrcaoe iii corK>critr-..,tio:'u -C^e oyot w,,« obsci-^ed at t^ origin 

attributea t0 £a w&m «M tt lar^e peptides f oratt IT 

ti^c ei-i^yfflB. LIborsiiiaa oi ,a>gininti w^a clea&i^truted b^r

with
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a W2 fjsvo a sda^® aiafty :ria-i>ositlv®- spot la the 

of te*ia niitflittiiiiigyiri ©a tfl^traphorasis la 

£ or 3*5 &oor»* A i&al^Sffln

ta |^i

spot pas net observwt

(in bvitanft * ^acg-tic &©M) of the exteict prcp^rc-d without 

e (p* 21; 5 and was £.ss;r:x<d to indi»4tfee & s^r oo^miml. p^s&nt la

qf

v. :,c ror 2.:> nours

The seif (KJiapcan'J was , iot ^•;;cc'ted ^hoa ;,ortioa£, ol* 

with ^^pHM stsa^etttt, . uuly, or

la kilaa^l-eaetia ^©M» It/^a^ajsi.tc,,:;, of 

2 con-.,-."^ed tM^ ocopo-intl at u^wtoa^d c-onomt^itid!! on 

ia the s-toe

ba^sic natui-e of tte imt^eatii'ifid awbstanoc wsta eO.«&

catod by its on It ion in fractions 6btalr;cd by 

Berdc . aino-uoi^is ^ro dctec-^ca -dtli

in

detected in f!motttefli 2f 1 ^r cl^nes^tor^H.% la taft«r«d«iecitio «&*&»

in fasmetl^a J ?̂1 % v^rc.-. r&ptgr l«i pheneli^sa!iioKil&« I/IMB tMse

to o€®*l«KW«ai eloo6rg|»lujOTH-ls (p.101). ;;,, '.jaknosa wa* 

1^: the fgaetiaaft oe;i6aini«s basio ftnluo^olda a» detected

by eleotropliO^Dals in pjTijaiae^aeetate and In sofilue borate,



» tog

in t&ft e^aoentrated fractions (7-Me 9) 

in fcp in tattarxftiHtfa*** &eid (0*80)*

loes la the ahxxtiaatag^^ilc Bolviait 

s buftaaefe-ooetie Aeid O.fO and &«ta?si&-fieetlc acid

0*39* Further studios were perfocuied c- " .-ly witii

tlto cos^oifijO. w«s JHtsed em

^ (0*5 

to *te» 3 pap^" and ti« pope?

for S INK*** ^li@ oon o^tzid

with v/ator f^cim a strip 4.3 <^* «Icie» 1«Kite i^« G'->ne<5^ tinted 

to 0.2 s^» Stfbr^qiidat Mparu-timia w©r© p«rf)Bm»& si .. ,/ "kit 

out with ^

positive spot on c!ircKrLatogr-:^p^f in butuuol-t-icet io acid

is £7fi4ine**aetato for S«5 hour* tlie 

further than l^aine hut w«^4 not

•tpsrated if the s^ots fond t>«en ^pH^apMed* A
4V

dM net rsil^rate as fer ^s lysA^e w«4i dbtaiaod 

in 10

fre® spansiB®* «M^i barely • . ! fi:1^ tlse c^i^iSp !>gr 

in butMMiSr^c^tiie nfild* Dodeo3<Uwaiii& ted «& E^ 0»f 1 5a Uiis solvent.

(0.1 at) ma treated with
®(15 •*!) and lelt at 4* «» ^e^L«r ca?^stcOs neve «Lod in
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to tii<:,t af HffiJUjiiliiiiiliiHii ^tavte obt:,is*f>:l for ooaporldon but bias c

n«ge ftttr^wML t0 the pta«*te ioat pal so i» useful o :iar,OHf dona

ir-v.im r,bont the* jmt«pc of th«* %i«a9*

An attempt w^s cjade to Isol;-,^ .,o;,ic of tikt feaa® as a l^^ro-

t?x» solid wa« too fcatureieae to

mm treated f^ar « idjwtefl wttti 

i §1 f1/^) sodti® ,vdtrtt« (0-Q5 l 

sact II i)Q/^roo!iX<sr!4} aoSA (0*1 ad), tlaesa driod Ift....^^^* 25fe» r ^ was

dvMfrto^irttidqr ^ IwtaaoaNwsckto ^oM &z& ooBpajMd with 

«f ^sjastretitod «O&iat&v ^'^ fl^mgyi of colour with

ia tim nitrous

th« base in Lena appe^^ to bo abc\;t 0 W^:)M J$l$id by 'i of ooloir 

with nia&^cbrin.

a blue n\ior<,;ao^iioc In ultraviolet light 

in W> acrtia aoid.

of S-ara . \ovjc. Its

pooltlon i»rUeat©-d a aqp&lve ate-ye^B st BK a»3 %$ Qan&sriam with 

on t&$

slth tMe feagnsl tmt L;uvc a posltlw i^wrtlaR f er

fr®sti4ms
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pyridlne~ac*t&te asd 0n» m'apot, with the

.ty &» glxit&tbiane* whlofe qpenolied ultraviolet 11 

with ?*££&&*&* bat oot with afaty&rtiu A cos^otfiad fc'lth the sstoe

•fita»i6«i«3Pi«l!tai dM net isi^ate as ftir an glstosis ^0id on clootrc$to»re*l» 

Is eoditta bor,,Q for 2*5 iiooc-s* A

after

iras ej -o d0te6-tet by itc 

10, . ,,...tio acM la f^r&atlocui fl^t 1I?S H6,

a scxac l^idtloas SE^ affected liy 

It v;.,o : ,loo Set^otad bfi & saa^>lc of 

wttli perfowdA aoid« ^^^tloa® ^S and IF?

j^i

hioh aovad to a >or1 5,t'roii ra^'^r S»-milp^Qw;?ltstatIdoa& toad

a M«a- flxxmtMNMN* to ultx^vlolet ll^bft* Sila oo^t/oana v^.^ no 

after fegf. ; '-3lft«

y.^« A pcsa*tloa of ly^otlon. 41^1 (o»2 sOt)

s & band (4 cm* wide) to !!&« 3 .ip r ,nrl as^^ittoa ^o clcc 

la K^i- a»iM« ao:ld« 2h» &$&$&&&& w^ 4te% 

slated fSPoa e- -'.•-*> (2 UK* wi<20) Blth *;;-tor .-o give a 

(0*4 ad)* ^tsa stri^ wsoi jjot fii^rose^at after olutlotx, A par** 

elur ' • • '"luafi after eJ*ofcs*;&ttres.l» ia 

and 3 $***> Mi»<^;ntaiatoi ^H^» »*s^ a^N^beft wifcii 

«ui noaar ^be pJiftHun of ^ut&thion*, 02^ soar 3



(5® pi)* as & bout (2*^ m. subolt-:**! to
in

#c0Mue

ffir oae hour*

opot

from

W,.G oluftca ^itfe

to

in M acid

- '•*•• \t.-& e:* ^i»d tj o 

f«r 21 hoard «n& gatf* a Kbio

d ^:^i 100 

ia

to aolveat

run

i

with

wltJb r On

at tbe- position of

ailror

Fresh oc-Oi" lr::^ (0*9^

« little C'A)

(t ral) for 10 BimfcB* to diciatogr® 

with w^tcjr

tiasw;

to



*t
with JtaaotbyOAic- *Etae {0*15 «a) la* o!&«r«f«r» (j al) la

lets (2.1 aH# 1»05 jal) «uid o«eifeKiJ?u^dl slater eaeH «.- " ' ",-.a to
tJsfir 2js0"®^*®« 1^'is: aXstir i^pKioyHi fti&fsi%feffi {2^ 3* iJsdSc.'^vor 

to &xyn&&& In is®c!iio* Q{i£ thR E^B^ffi^ Cl3-*9 '^) Is
water (0.2 nl) extv^oitad a tMs«€ time with

to1 ciaowje^ero (0*2 ^l) aat oentrifte3pi for 15 obiilts «t 5,000

A tir^e of insolxibl* materia v*®6&m& at tbo isjfcejtf^oe &C t&* t»o

The

iaimter 3^«*1) to gif® a r

of

OO9 lens

and an o^rfcra

g, te/10e t ̂ m 

tion with

of t^idfluloroewjetJM* a.oM was

.'.\dlwfelon (3*13

, al^mt 15*5

In oac in«tans«» protein vr s

ocw Ions

oir; ;: a .-.-. 

v

(1 l) :uid t;,kfm to

ia mter (0*^. rl) was (2 X 0«% sal)

cjf

in

of Il»* 3 jm|«r» 4j om* X 25 on* 

in the first (short) for



applied rjo&r oJao ®i$0te on t3*e line of olcotr

*M earrlait cmt in tte soaoad (loon;) Ataoofcion i'.-.-r -"I

tb* ^olT^ent y&a off * Us® fepKp w&» td*i?eiod In :3ltravielet
tlsea

whlsti

paper 'tea&ed t-o ®treak In *. l^^fipe on 

cUffJk^ty in iOes^lf ioatioa oi* si>ats* 
ertraota ?/«r«i iiotloeably w-csi^i tmn tricl:ilor«»ftoetlo &©M ss*r*OfcS in

,en <&Qn&&iae& dcxir s^t€apfel (raa&1iiiag at the

but teiasled to &f® «or«

residue* oiv oaltf lens .in 3D 1 ;ater and of vsffl XeJis in '^0 ^.1 v- -,t;Gr5

solid on & ste&fr* pt^or. ^s«sa^e the 

varied fra® |japar feo pap^r, no c

tor «^c^i of

to •!!€ (10^1 ms&i sisaept f%> 35^.1} -^nd tmdr

(30 i*l) aM JM (10^.1)* Fr^M®^ 3^2 m$& J^ §^B(e the 

as :;'r^e::

of • "-'.

(sea &e$$ te ftfttttai S and

the pnttams .^>-t»ln?:,-d r/i/fch

Goswitt^a is tfc©n® (?K " i 5 ^Icw), ©n tl»
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and oa ti^^temlongO. patterns otrta 

nftt&od w^.m v... • . B&jef«3J3PG@ of the ^olio.."iag 

IilfftldiSD, earetdafe, c&ii&jje, glutaiaine, sta^js©..

tauriac- »

AJJ. these

ru» as

of itu blue-

, i or ull extracts

in a tri-

acid la

the

OJQ

atslno-aoidc

in
te bo v,'Ith a ata&er ot*

on

on one pa#ca*

IB only
a ,. •^.'•- :-,•::• ' ' - ,t

solvent f

end

ia seotioo 1

to

®3tfcract «f oaXf lens

tho to
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eonoeatrutlatt of acidic aoapattBds mi the rig$it of tfae &p«K ef 

Q£* '..'..l-,.;i ore it. . ' 1 and wsre no

aosre altrgff.fcri.ng of spots su^xd to oe.;ur in

in pre^utioii cf c.^r

for .. .... tij0 others;,, ~,. _ are ck&sci.... ,„ ISfoe !$• „ .- »c of thff

fiMiifiSl taBteWsdr aljko z^is^felsd that UptaEt a trljd^loil^0£y^t-:ije r^cid cztrcfit 

but g^ve oore dl i\iae @p$ta«

(0*53 s) ^^ iKMm ttlmft at -15° for 6*

It- was jis^jLer than a . . U leas €nsa. lookt-d r:ja«h leac ;;oiot» 

tl» baais rsf e ^ea^a ¥a2A«j of 1^*5 HC solM/e f3>;s!i wi,^^ lom y the 

solid obt^irc^ 12*$ ;liidl«jtefeed a loa» ija t«»t cm tvt

c."'.,r->ot was tb& a^^^c^t u«ass»^^ In 

^& AedaoN^l^B^ e*g* tbo ocaaa^t 

tbat of mUm* >b^t ^ -y^ s^^taaa^j v^r® s£ttn«^l at

of c«o2iif^*ac&t mKt em (

Attain to. be feauai in peptJJbn* *8ae aaooai& of cQrvt^OQ* far 

ms fswutear tlma that c-f t$P68tei* :3hc caaftcMtepatlcai
w '-w^ 'ij'^

^1^ z®®®®®- to be u:i •.£• Sb© spot ir- 

to i-ci»opiM*alaift aoSA aees^: to be ii^a^aged in
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of
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oxfcmst* ' .-..• •, - ^ unidentified co^p0ynS»

and a Iocs oaa^aas *te£ture of ;iinlv/': 

is obtained* As «ttfe fresh lent, toe oo^outratioti «f aost of the

la largely uj^iV by tu:.t
ere

(3

peptides* Of the 8 unidentnfos- 1

eltb

be

in tMa aiauaatt>,

are ^^&bJ not

t»o

be

The atttcr-

extract bc-.f <^e

c

'..y tbs oru&ft

,• ; • arc 8) bot .... .., •. «9 ot.

aspesrtio ac'ld, a«^atrar ;,nc ? and pei>tl£cs»

only irlsll*le b^^^ifcc tts© &^«at oi1 »olid WWB

Is tlsa ea^SPllaRKSfe M&tti ft^Xl* 10:03*

after

to th&t

PL. .....

identified

of i^

'inoo to be 11 .tie

tha

Uov used la initial

calf &nd

th XOG.:--i&on ro-:ioeAt» o'u

to the

of the rao*T 

** §!••»

li.int of in

All papers wore; viewed under uliaravlolc sn& 10
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undcar

(27) ft

c,v.. l._ of 1 

oor 

oea;
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(23),
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a
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rmT"-. corjpourtds re-'tote^j ^;st r,. ; -:• r- ^ a,.'
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the rwigwa^ wss 5s - -ed Isy &0c^%- 

3fe all, &&&&& 

the
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*"**" "wwWr^* ^Wf^^^P^t^^^^^^B^^' ^JpW^WW^^w^HWPBIWWH^WPr •tf&WWfft JMVI^P™^BP^IIfHMr ^BiWBj|j^BIHpSp||jjHp ^wKr^lnHPWRMVMF

n»t

^IpUKfiMBWlMHfc^^^^^'^

detected In £rs«t&otift

I:.,

a of

tso

JCH

bir™V

srith aoid idffll^trin, 

with geat

, sad

of tbe pyger . 'ouib 

M (50)

the asw aoidio

tc

. le in

in

to wer© <2cfi\;.

t^ in

(p*99 )*

with a m

sodi^ss for 4 ' ••£&

8*;; lieu^ii v^

!«psi



in

r IS;; -n of

b^ate, also

tic

Basic

in
'••5 ! vtl*3n

"by c*^?

on »%, 3 paper for Jj6*S

or

.."js

el^ctrt^areslsr i

in ^

the r-

If?

also with

in r'

«xadJMh>acic!0) 9 itt W^ acetic acid ('2^-Hio ;v^

in.

a

Macs In taltr«0i|l*t All

•/* t-^M>H*. ^.v

v;ith

han os *J6* 4 :SK

OB was

7t

for

, in



«&£» HMtt t ? the ug&at !;.- • • 'lac «al t^nraol-^ :.- od

v/lth S^ac-jr-hl r*Mi&& and tr

.i^-o^a (63). 

by i^ffcwayrds ,

anlao-f>A;liis ^,its rr

4 h-rtttr»? spots «f sr^sim siaft 

the e.oldts wiswt dif f<snmtslbtod by Sfikogueid res 

?eaw only milj)"ii(iii' «a*totft,;' torily by ^- 

V*t aaua < ' tts ItestifiM lar ctetjwtitofsjpiil. of 5'
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n and id not reoot t ItH

•Afth by €&<ietw tarsia ia
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$£• cwazapouiia •«; 3 not detected in fz^tttiflns of

by r<eona of

flinaefrnfl ^atravialet ligfet soft «*v* a ninh^ Lrin oolcs^ oi4 rou^O^r the

•aa* intttwitrtr &s a <y?m anfiaetg ef ^IwfcajBdbB aoicu ...'. x. oolo;n: uith

la iJiitlaU^ purple Imt &UMr3jr ohcuigBa 't» a nortaal ooloia**

acid vr;aa also dr; tooted ith cOkalim silw* »&4fcgcut B ftcr

in butfinol-aoctlo i^ld* cu;.rker8 of u.';:-cc^bio acid
*

r*nl rmttt«A irltfet aiMWU'!^ and

but r^o , . . ,,.i /.cia riini^li*la*

in this oolvfyit is v»-r atoidilay to tJmn of ^-asi.nobuti'io -old

of

aarkcrs on the d«anp p^pr« :."- .caitol 

tlie 'b- aia ol' Uscir 

of ^rk«r» on
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with oolyfcdate ymigMJ ia f raotion 1?B rl'ter 

In ^rriiline-acot'ite .nd art«p (^-omtagWM?^ in butaa

was present IB fiction 11^., It w&s i^es^tlf ted by
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of «a fiaemipi or oanui^a^Ntd wltb l%s^^ reagent. It dM

with at^pfefi^* a^M^e-i^ : M ,3 n®t lt« us far 

aald ©n ele • lioaroaLB iu foKr4gmcM>cti6 ao*,^ aJid fiud a 

ili^ to thftt of . " • ' oio a«sil <s» • ato/^r&pl in 

eeetio acid. A spot, In & position cmisist-*it ^ith tL^e
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a
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af

, the 

HI aaft Tf

V
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It la <tf

la tine &!itttiAo&fet«i of c.uaeio aeM? tho eff la*40asv **f Jdtesy

to Grifter tissue* it*' birkLufc; : . .. -Itli :..u.ol rou>s is

nore

hna dooa ^Ultathli^Q (p« 43) »

vhioh. sy^&ets that ti*o 

from p&ss&B (sec fgiiiiiii

c.

to be -unique -- —• ' — • In 

•0 la

uiilikc *Aaki--.i3 */ljlcli need a niimb^^r oi' 'es^avial 1 uml^y-^a&iula* For 

«al«^U$ oect^bi na*r4*iflnal am-pifnuiiiBtii «tt»fc tfeawtfterc; be 

in the 4Sst £34id tite .-.^w boliizj »-5* uismio® is 

in. . " '•• a

,,* ,i, .:.- ,!- 

( Table 2) are tiaovi^it to

i-oic in nl^ra^m oeu,iboll&;;.. but it is o&t

la ^Is© ts^y® csi* ^; y- .1 p^>t4J^ itt lana. It

by t..io &at» rcaito
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or *l*ytda*r «hqr -re aemly *ft ^«t is»b iscrrod ia otto* &**••** 
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Sit • :i 13 OQBI^r?. ^ iQf the V^X^1 «KMll --juoj: ^ of ', •;*.?*,- :vi.V.."ic 'tl-
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oonbi ^>d ill

In ertttiMrta «T grftas (%»§EJ ^ oed 1^, -
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1S@7)* ^S^
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000*702100 c& iiiis J^v,-dl^ v/ii..;ia one

,

to be ^m3«a*» *1^ ^ p»s««» «T a ^swap ef -

& I0POUP O» tJ—

Jt.-.—. -, rffc*^^h\in
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