
5 5 8

MODELTING THE CO}IFOR}'IATION OT MUCUS GLYCOPROTEINS IN SOLUTION
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rn our ear l ier  comunicat ion(1) a great ly  expanded spheroi-daI  nodel  for  the gross
confornat ion of  mucus glycoProteins in sol-ut ion was descr ibed.  This oodel  was based on
hydrodynanic evidence fron a variety of glycoproteins and further hydrodynamic and
electron microscopic data f rom a cyst ic  f ibrosis bronchial  gtycoprotein (CF pEI)  and a
rower molecular weight ovarian cyst glycoprotein. we noer develop this moder to see if
we can estabr ish soEe general  pr incip les for  the assenbry of  lxucus glycoproteins f ron a
fundaoental  subuni t ,  consistent  wi th the pr incipal  b io logicar ro le of  sucus to i t rnobi l -
ize water and form a space f i l l ing protect ive Iayer.

Ttre accePted prinary structure of a nucus grycoprotein consists of a Irclypeptide
chain surrounded by ser ine and threontne r inked oLigosacchar ides of  chain length ranging
froo 3 to 30 uni ts (2) .  Evidence based on the suscept ib i l i ty  of  mucus glycoprotej .ns to

Pronase at tack suggest  the Presence of  ungrycosylated f ree protein regions at  the ends of
the glycoporyPept ide chain (3)  and that  the centrar  grycosylated region is  h ighry coi led
(1) consistent  v ' r i th the hj -gh proport ion of  prol ine in the pept ide rnoiety.  The resul t ing
coi led doroain (Pig '1)  would have considerabre f rexib i l i ty  and an enormous capaci ty to
entra in solvent  in which i t  is  suspended. l t r is  st ructure is  thought to foro the
fundatrentar subunit of uw t6oo,0o0 fron which the higher mol.ecular weight nucins are
bui l t :  th io l  reduct ion of  rarge morecular  ,^ 'e i .ght  g lycoproteins ( ,mucins,)  proouces

rnoLecules of  comparable M. I* t .  to the 5OO,OOO ,subuni t , .

on th is noder therefore the cyst ic  f i -brot ic  a lycoprotein cF.pgr of  Mw r2.1 x 106
wouLd be thought to consi-st largely of 3-4 of such covalently linked subunits. Electron
microscopy of  unid i rect ional ly  netal  shadowed mater ia l  appears to conf i rn th is noder:
the largest  proport ion of  the oolecular  forms existed as ' t r iDers,  (pLate 1 of  ref  1;
see esp 1b) '  Because of  the di f f icul t ies in determining the ! tv , , ,s .  of  the , low prof i le
areas'  the assocj 'at ion observed could possib ly be a non-covarent  aggregat ion,  t .1. �e cross-
l ink ing being wi th in the low prof i le areas .

At  h igher concentrat ions fur ther images f roB electron microscopy

reveal  extensive rnorecular  overrap:  th is is  to be expected f ron the
s u c i n s  t o  g e 1  ( 4 ) .

(F i q .2 )  on  CF  p t s I

hj-gh tendency of

F i ^  I Hypo the t i ca l  ma in  subun l t  ( a f t e r  e i gman  (2 ) ) .  The  con t i nuous  I i ne  r ep resen t s
the porypept ide and the at tached chains the o]- igosacchar ides.  Not to scare.
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our thesis requires further testing by the e:(:nlqation usilg electton microscopy of

a wider variety of utrc.i.ns, prepa.red under both reducing and non-reducing conditions.
Ttre developEent of uethods wtticb preserve the 3 di-orensional order of the nornalry highly
solvated muclns rithout subjectiag them to concentrated glycerol oay be of qreat
v a l u e  ( 5 ) .

FLq' 2. Electlon oicrograph of unidirectional platinun shadowed cF pEr after air
drying a 0-l' ng,/rol solution ln distilled water onto freshly cleaved nica.
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