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A polyfuuctional amiuo acfd which is probably ths croaslLnk in alastin 

has recently been isolated from hydrolysates of purfflad boH.ue ligamantum 

nuchaa by Partridge et al. (1963). -- Further studies by Thomas et al. (1963) -- 
have resolved tvm atructuraltomsrswhichcoutaina pyrUfl&mringwithfour 

aids cl&us located at the 1, 3, 4, 5 positions (demosid) or at the 1, 2, 

3, 5 poaitfous ~isodeI3moainc). Each stiehainhasa ts&nal carboxyl and 

anwamino group Lnaicating thatallmay be tilved LpeptLdelfnkage in 

the protein. !flum, l ftber ieomar could serve as a link betman as many as 

four diffarent polypeptide ChaLna. Tba @&d-l fo=tb, ~~-+t5ofj~20, 

and +br structures auggeatcd thateithermoleculecouldba formed fromfour 

lyainercra5.a~s* Onelysinewouldprovida an~~nitrogeninthefonaation 

of thepyridlniumring,while threeotherlysfneswould contribuk tha 

remeinderof the&&g structure and atiechainstith the lose of their&-&no 

nitrogens during condansation. This report presents the results of twlo series 

of qriments des%gncd to investigate this possibility. 

Materials and Mathods. Fertflimd *gge and chic&ne of vaxyfng age vmre 

ob.ta%ned from a loeal hatchery. Fromsmbrpez&eeh%cks,approzdmately 3mof 

aeeukding aorta contaiuing the root8 of the ear&&d arteries uaa chosen for 

&Udp Prom larger cl&kens, 0.5 - 1.Q cr of asccnd%ng aorta was excfsed 

fraaanareaproxhal to th*pintof uitoftheoarotidartarfr~~ lWk~b 

aortas to k green 4 KBSM cultera mra azd.iaad With sterile -t-s, 
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attached to a MUlLpore filter by meana of a fibrin clot, and placed Wi~fdually 

in a 16 x 150 mm test tube. For each experhent, Z-50 aortas ware usad. 

Pour ml of a chemically defined IGaue culture medium <TC 199) containing 100 

units aach of Penicillin and Streptomycin sulfate was added to each tube, 

LpaMLczdc was added to the medim at a level of 0.1 or 0.5 &ml. The 

tubes were stoppered and placed in a rotating drum in an incubator at 37. C 

for periods up to 12 days. 'Ilm madium was changed evary two daya. 

Elastin waa isolated from the dry, fat&ree samples by extraction with 

0.1 IV NaOE at 9E* C for 1 hr acaording to the method of Laming, et al. 11952). -- 

Portions of the residue remain& afteralkaliextractfonwere hydrolyzed in 

a nftrogan alaoaphere ti a eealsd tnbe with approximately 1 ml of 6N HCl per 

mg of protein at 108. C for 72 hours. This period of hgdrolyrti was used 

routinely as deeroaina, isodemoeine and valine weana not eomplet*lp released 

from the protein at shorter timea, ApproprLate correction factors were 

employed In the fLra1 caJ.culationa for threonine, mrim, tyroaLne and pbenylaw 

lankewhi&hwere found tobe part%allydeetroyed durfngtbecourse ofhydrolyrxis. 

Amino acid analysee of the elastfn hydrolysates, equivalent to aboat lmg 

of protein, were performed on an automatic m&no acid analper as described 

by Piez andMorris (1960). Intbin syatm, dasmosine andFsodeamosfne 

ehramatograph aa two incompletely resolved peaks appearing betweenphenyalanine 

and hydroxyly6ine, Cwa are indebted to Dr. 8. I!& Partridge for aamplaa of 

deumosine and isodesmosine which were used to staudardise the analyear.) Aa 

both. iaomera exhibit identical color yields <3&S times laucine color yield) 

with t$a ninhydrin reagent, the total amount of the two isomers in any given 

hydrolysate could be easily oalculated. Radioactivity d6t633lill6tiOll6 Wua 

Fade on the arlso acids in the ela.aHn hydrolysates by contfnuo~ s&intflla- 

tion oounting ef the effluent from the auteaatic am&m acid analpar aa 

described by Pie% (1962). Snfffaient counta were obtafmd to give a Ward 

counting error leaa than 6%. 

Result& Tba amino acid @ompoeftimt sf the alastin isolated from the 
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aortas of chickens in six different ago groups is ahmn iu Table 1. The 

high content of nonpolar amino acids is characteriatir. of glastin prepared 

by alkali extractfon of various tissues and has baeu noted previously in tha 

cam of alaatin isolated fropl bovim ligamantm nuohae by Gotte et alt (1963), -- 

The amino aaid compositions of tba nawples were identj.cal except for lysins 

and a8sulosiae (incluaing isoaafaaosiIla)* DWsnoeiueplus isodosmosiue ara 

listed aa quarter residues to indicate their probable aquiyalanae to four 

lysfu4 residues. The two iscmmrs were present iu approrkakly equal auounts. 

Th.0 age-da+pm,dmt iucmaot inthe a3sount oforoaslinkingcmpouudwas 

accompauiad by an eqtivalant decrease in 1ysFna content, th* total remaL$&ng 

couatant at 10-U quarter rasiduas/1OOO tetal miaiduas. In the 12dapcold 

chick embryo approdmratsly 40% of the total was drsmoaiua aud isodesmosiue, 

while Ln the l-yam-old ch4zkm 85% was present as the two isomarsBo The 

observed change is probably less than the actual chauge sinoc it is likely that 

poorly crosalinked alastin (rich In lysfne) would be remmad by the alkalai 

extraction, 

Table 2 shows thm rasults of the expwiments in which smbryouj-o chfok 

aortaaware culturad iuamadiumoontaiufuglysfumGC14~ Inexp8rintrrt 1, 

aortas from 16daywld embryos wera cultured for 4 days or 8 days in tha 

presenoa of radioactive lpsinr. The nsults showad that there was synthasln 

of alastin throughout tha period studiad as LndFcated by the increase in 

lysine epscUic activ$%y, Thr signffiaant quantity of radioaotfYity found 

indesmoeb and faadslnosine shows thatlyati is a pruxrsor of the cro~a~ 

link and indicafes that tlu cresslink was ayntheaiaad at approximately half 

the rate at which lysine was LaEorporaW J.nto the proteln. Further results 

.(exparhent 2 in tb, table) revealed that if the aortas u&m eultur& for only 

one day in %n the presence of large smouuts of radioactivity, na Yaaurabt 

awunt of isotope was found iu tha crossly A orbs of pulse axperiments 

wara also prrformsd, two of whi& am ahown in t.be tabla, In experlplent 3, 

aortae from 16~day~old &bryoa wre eulturad for 1 day %n the preslaca of 
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Incorporation of Ly~~~i~to Lysfne DeamsinL and 
Isodeamosine in Elastln of Ch$ck EInbryo Aorta'in Tissue Culture 

LYSh, Quartnr~siuA,~ 
m* couIlts/cuols oo?lnta/~ls 

1 4 days with lysi~~&~ 
8 dayswithlysimC14 

8,600 4,200 
14,200 6,000 

2 ldaywf~lys~14 89,600 < 100 

3 1dayni~lysine414 
7t7ayl3Tdaout 24,300 17,600 

4 1 day with lysiaeLCL4 
11 daya uQhout 73,700 78,100 

ly8Lna*TkCt4 and allowed to grow in i&m same medium witbout rad$oactias lysine 

for thn stllwnqllent 7 days. Under these conditlw, the specific activLty of 

thn crosslink was 65% of that found for sh lysine. In axpeximmt 4 aortas 

feom 12wdaywld embryw mre allowed to grow for 1 day with radioactive 

lysineand 11 day8withouto In this case, the specific actMty of the cross- 

1$x& wee slightly higb4kr than that found in the lyaine. Only trace amounta 

of radioactivity were found in other &no acida. 

Tim m&no acid acmposltien of the elastin isolated from aortas after 

incubatLon was inentkal in all reapecta to that &en in Table 1 for aortas 

of *parable age, 

Discrue8ion. m obmmati.oo that tba a&m acid c-position of l lastin 

p-pared frcr&.waortabybot alkalr extractiondoesmteha~~~th 

increasing age emept for a progressive decrease in the lysine content and 

an aqaivalent inmeasa in the desaosi~e and isodemosfnr &tent, suggests 

thatlysine inpeptidelinkage in a-type of aprocursor is condensed to 
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forra Cr08slillk3. This ipterpretatiop is strongly supported by studies on 

the incorporation of lysine-ThC14 into alastfp. Badioactiyity is first 

fogllA in w lyaine and later in desmoaiae and iaodesmosine. Pulse experiments 

indicate the continued accumulatiop of radioact&%Lty in deamosine and iso* 

daf3moeh after the removal of free lysina-o*c14. Thsss expariraante a0 not 

rule out the particigatlon of other compounds in aaaitfoa to ly8i.m Ln the 

blosyat~aia of the crosslink but this aeems unlikely $n view of tbn structures 

of a6mmiLna andisodmmoei~~ 
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