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ABSTRACT

, "

Direct e.vidence 15 p'rovide4 for ovarian incorporation of p,lasma

prctetns other than v1tellogen.,n in winter flounder pseudopleuronectes

. anteric·llnus. Two'maj,or llo1ypePttde~ of molecular '~eights.]O K and 28 K

from Peak A protein(s) of the plasma were demonstrated to be tnccrpcre-

,' te'd into ova~1an pro~ins: Both .t he polypePtfd~s w~re stru~tllrallY " /

df,~fer~nt f~~ vitel.i~geni~ and w,.'''! fo;n~ to "lot," I, ~ the oocyte as ' '~'
polypeptide ~ragment~ of molecular weigh~s 28 K, 70;K.and 76 K. ,Vitel - . .

logenin was sh~n to occur as 96 K and 86 K fragmen~s i n the oocyte . '

The ovarian polypeptide~ ofmolecular weight 96 K'fragment frOm vttel­

logl!n~n, and 28 K,f ragment from Peak A prot~fn(s) appear to be com-

ptexed together and aTe classified here as lfpovitellin t and l1po-

----,----,-----;i1tl tet11~lns---slmnartoth~CuTai"O~at1On__:_o,ff vyoniiy, ""n---'­

Xenopus. l 'aevi ~ [Berri 'dge, M .v ,, ·and 'larie~ C..D. · ( 1976J;-ce~':!.-· _----­

283-297]. .ln addition, the, presence of ,the 70 K and'28 K' polypeptides

~; Peak 'A , p~otef n (~ ) in the testicular proteins has been. established.

'CarbohYdrate-poor ,pituitary proteins,' s tf tilloll at ed the ovarian tnccr-'

poration, of vitellogenin and the non-vitel1ogenin plasma proteins. P~ak

---- . ' "

A 'pro,te~n(~} and Peak E prctetnf s) , A btol~gioally a~th~'peptid~ (Rf

0.72 protein) was obtafned fr~m the CarbOhYdra~e-p,oor proteins; this - .- :

, ~ has a molecular wetght of 14,' ,3 K bypolyacrylamide gel'electrophoresis

, containing sodium dOde'Cy,;;sulphate and elutes .i n ' t he r~it~n . ·o! .28 Kon

" U\troget ~cA '44 together, ~ith pr,ol.acttn and, 9~owth hO~.~;~.i:;~ 'r~gUl a­

tory role of this gonadotrop1.a..fn the ovar!an uptake of ,p.4A.

pN)te1n(s) wasesta~l~shed . , l hese findfngs wer~ 1n agree~~t with the

,~arl1 er s.t.u'd.i es on ttie .dU,ali ,t.Y, of gon'adotropfns in manY s'p~des ,o,~

, t ,e,leosts, 'report ed from this laboratory (seeJ.dier and Ng; 19831.
'r' " . '- •
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CHAPl(R I

General I nt roduc tion

"
- Processes ·such as maturat~on and f~rtll 'zat1 0n . de pend ~n the

syn~hron 1 ,sed gro'lit h of the 'gamet es duri ng t.lle re produc tive phase • .

Schuetz (i985 l not ed in his recent review that th e fem~l e gamete is ,' t he

'pr imary 0; only ce'l1 uh~ l ~nlC betw~en th~ prese nt and.s uccess t ve. , .

gene r ati ons . The cetl ute r an~ ml?lecular events t hat 'occur withi n the

cyt opla smand nucleu~ of an oocy ~e dur t ~g tes development are o f funda- .

ment al int e r est and lmportanc"l! to developmental biology •

. In thi s thesis . 1 have :,.idr e ss ed the question of the functi onal

role of plasm a pr oteins in oocyt e grOwth 1n a"tel eost. Pseudo:-.

pleu r onecte s amerfca nus, with 'emphasis on non- vitellogen1rt pro~e 1ns .

The 'work, also deal~ wfth the gonadot ropi c regula tion of uptake of the s e

pl as ma protetns into the ova\)' duri ng the repro ducti ve cycle .

Rol e of plasma proteins Itn non-manrnalian verte br ate reproduction

.Effor t s ~unders~and the rol e of plasma pr oteins fn non- malimal t.e n

vertebrat e ovartangrow~n have been almost ent i rely concent~ated 01;1. .
vt t.ellogeni n •. etse known as the f emale- .spe clfi c plasma prot.e.~~.A~fda .!l

. 0111 • • 1973a}. The subject. of vf t e110gen1n and vttellogene sfs (hasbeen- ,
extensi vely reviewed 'fn non-manmal fln vertebrates wtth respec tto

OOCyt~ growt h (Wa l lace , 1978; 19651, expresatcn ot.,t he vtteUosenln .
- . . I ·

genes In eUkiryq~e orglnfs~ lnd the relatlons~ip between v1tell ogen1n

and egg yolk JItOtetns (lata l nd sml ~. i 979l . stages of "ovar1an growt h' .

I
,. " '. .

\
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{Wal lace and Se lman, 1981; Wiegand. l3.~2 J a.nd teleos t yolk -f onnatf o n"

and dffferentiati on (Ng and Idler , 19Q~1 . indu cibili ty of th is nee­
PhC!S~h091YCOp~otef n (ErrrnerSe~ and pete~s~~ 1976; Hor:f !!.!l. . 1979)

-WH it'estrogen treatlllent. ha's N!en well e stablished f n all the classes of

n~n-,fll~ITJT1~11 arlyer~ebrates . I t s chemical and l rrrrt1nOlogfc.al ctra rec­

terl ~tfc$ ,wft h r espect "t o yol k proteins have als o eeen we'll s t udie d

(see Ilal~ace. 1978).

The hfrtory of the role of circulati ng...p'1asma protefnsln the

.Sy n,thesf s of YOl." In ,,!on: rrtalllllal1.~n Yert.ebra tesd~tes back t o some ~O

ye ars ago. when Kl elllper er 0893) observed tha t.'ant1 body. 1f ke actfvf t )'. , \~"./ .
c ould be f ound f rryolk deriv ed f r omeggs of hens prevfl1ll s1y f lllllUnlzed

'wH h seectrtc antigens. IlllllunoJogfca l and bi ochemic al ~!mlla r1tles

bet ween. certain serum proteins of the 11lYfven and the hen ' s egg

yolk protei ~s have also l O~9 been recor ded (see Wallace, 1978) . l ater.

studi es on the i..solation of the yolk prctetns (Cook.. 1961 l ~ -and demon­

stratIon, of t he synthe sis' of someyolk. precut-see by liver s li ces (Heal d

and McLac hlan. 19651, rei nforced-the long st andIng convl~io.n among

workers 1n avian . reproduC~1ve _ b i O,1 0gy, tha t all macromol ecule materi a1s

of the devel opin g OIlGy t e , Incl uding th e ypl k pretetns , an de r ived f rom

tt'le mat e r nal -bloodstr eam (see Wall ace . 1978) ..

Earlier , laskows~i P9~ ) had obse~ed ' pla sma phosphoprotefn

~p~ear1ng during the bree ding sees en of a number of female oviparous 'f

vertebre tes , F~ ickfnger and Rounds {19561 reported ' t~e cros s reec­

tivf ty of an antibodY preparedagafnst a yol k component with female

~serlim ' ,;, s ;ell as with a variety -of oth e r ' eKtr acts. However . these

studies were either inc~mp'ete or not cons1s:tent {Wallace. 197 81 and,

moreoyer. ~aste r and Schechtman 11957) failed to obt ain evidence fo~

, . , " .• i·':
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. the transfer of fnjected prote~ to the ovary . later', Glass t1959)'

demonstrated that proteins from the mater,al -bloods tr eam. cou ld

apparently be fnc9rporated antfgen.1~a.l(y l'nt~ct fnt o developing

ampllfbfan cccytes • -In ad~1tfon. U1~fst and' SCN'efde (l!l61) , found that

componen~s with bi ochemical and ultracen'tr1fugal proper~les " ~ l l" l far tCl­

those of y.olk proteins ,appear e d t~ the ser~m. Outstan ding ! t lldles by

Wallace and c~-!"orkers Hrst with 'Xenopus and ecre recently with fish

p rovIded C:~C1Us1ve evidence o~ oocyte growth' in ,'re lat ton to Jlle plasma

I protein vitel10genfn and defined the' gOnadot.'"..p.pf~-~strogen r.e1atforiSh~P .

to vftel1ogent"n synthesf~. Its extstenee a.s llhosphOglycolfp·oprotetn..

fn circulation a nd l t s cpnvers10n to,yolk. proteins ', I1povitellf n and

phosvttf n .. has also been wen documented.

As in birds and amphlb1a~s. vi t eJ<!§eni n ! s very impor t ant in

teleost y ol k ~ynthes1s (see r.eviews· by ~allace an'd sel ma~: i981;

W1e9a

1d,
1982; Ng and I4,~r. 1983). Femal~ specific proterns have been

• d~te~}d in . teleosts . ~y IPmunO~Ogl Cal . ele ctrophoretic; chromatographic

or ul racentrifugal methods (see Wallace and Selman, ,1981; Idler!l

~• • 1979 ; so!!.!!• • 1984l.

A!ltoradiographic studies by Korfsmeler (1966) after injection of

tritf~te.d-amfnQ, acids in to adult female zebra {ish Brachy.dan1o~.

whIch breed continuously . indicated the transfer of 'prote in from the

blood to yolk spheres witht.n the oocyte. Korfsme1r (1966 ) de.JIlOnstrated

the appearance i f labelled protein first fn the Hver before fncorpora-

-- ~f on into yolk. ' Elec t r ophore t i c 'studi e s by ·t e jeesen and Engels (1973)

showed t.he 0~tOgene~1S of fe~ale .specifi c protefns in ih~ oVl.r1e5. 0;
the zebra f15h.

Apart from the foll owing indirect ' studies, one on Xenopus",nd two.
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others on teleosts, no other publfshe'd study exists concerning the
. ~ . ' I

spectetc role ..of other plasma proteins in ncn-naeaet ten reproduction •

. Wallace, and Jared (1969), in order , to provide proof for the, rol .e

of the o~"ry in removing vitel .logentn from t~ circulation , ' 1 n j ~cted

~q.ufyalent amounts of two serum protefn fractions 51 and Se and.

/' v1tell?gen1n: ap 1a~ell.e~ with 3H-leucfne, into thr~e groups of P
hU'!1an cbcrtcntc gonadotropfn treated Xenopus femal,es. From this

experfment . t\ey conClud~d that v1tellogen1n was,'"rapfdly removed fr om

the .~ f rcu l a·t 1 on a~~ beca~ asso'dated W~~h ovarian prctetn ; Whe~e.as ~he
other two. serumprote1 ~ fract1ori~, -d1d_so to a inlfch . 1 e~:er , ex.tent ; ~l $,o~

the fncorporatfon of vitellogen \n into evert an protein appeared' to tie

about 50 times more rapid thlln .~he 'f ncorpor, t f on of 'either of the other

seru~ p;'otefn fractions. They report ed tnat the process was selective

but the other serum pr'otet 'n's wer~ a1s0~ incorporated to II limfted

~x.terit. ' T~fs ~tudYOn x~~~;,~~ w~s .~~e ffrst ' ex~erf men ta l evidence ,' • ry

1ndica.tfng a ' poss1b.1e role "f ~th~r serum prctetns fn the ovarfan
' . p . - "

growth. However. based on quant1tative /'analyses performed with' the "

/ " • oocyte~ o! X''';PuS " "1aeVH. ~Wallac; "!l.!!: 1i972) ·r.por;.~ thit > 99.?f

the yolk protef~ ~as;:tl~rhed fF'om Vf~~lOgenfn.

I~ teteests, evf eence for VIe tncerpcret.tcn of non-vitellogenfn

macromolec~les by oocytes was 'shown by Wegmann j n'd Gott1ng ' Ugn) .

Through ultr-astructural studie~ on the swordtatl 'X'fphophores helleri,

they thowedthe '. tnc~!1'oratfon pf ,an electr'on~:~¢nse mo:lecule·i F\.t o the

yolk .bodfes ot'vftellogentc ·oocyt es .

'/ 'The remafntng -ev; dence ' ~ n 't el e'ost co'mes froll1 ~n fn vitro study~on
vtte~iOgen1n incorporatton b, ,~he ~varfa~ f0111Cl':s ~~r-alr.bow trout ,

Sa~1I'IO gafrdner1 ' (Campbel l and 'Jalabert, 19~9). 'The . a~thors ·report eci



that a protein froll! the ser~m of i. galrdner1. indw:ed by estrogen

treatment , was <lncorporat.ed into vitellogenic follicles to a gr~ter

extent t ,han other serum pro'tei~s of ~. gafrdneri or bovine serum

albumin ,IBSA1. w:h1ch ser " . as con,trols . They reached no, concl usi on

concerning the se n vttel l cqentc proteins as possible sources of ,

oocyte prote ns and suggested that·.a large proportion of the tncor- .
, ' , r

porated BSA. and other non-vttel toqentc proteins could be associated

w'ith ' .f~ lJ f c~l a r. tis!ues o~her i~a~· the ~ocytes . .

Yolk'pr ot et ns

. . '.
'Whet her ' i t t s vitellogenin or 'non:'vitelloge.nin proteins, their ,

( retevence to oocyte growth ~s mostly refle~~ed In terms of yolk pro-
.' • . ' .. · 1

tetns ," ,Mol ecula r organization of 'the yolk in oocyte becomes pertinent

v . nere . . In teleosts yolk occurs ,as f-1u1~-fpled spheres (G!odz1nski,

1954. 1973) ~ith'1n the- ~eripheral ooplasm i~.r~l"er ·and Roth. 1966;

Anderson, 1968; tJlr1Ch':1969 ; Gupta and Yamamoto, 1972;· Shackley and
.. \

. King. 1977), whereas in amphibi,pS or in other rion-m~lm1alf.an ver-te- :

. 'brat es . YOlk ' occurs as crystall~ne granules (see 'wa l 1aCe~8 1~' How­

ever, crystalline-' yolk has also been desc~f'be!Lin sp';;;al d1sta~tlY ' '~, ~.

relat~'d teleosts(y'amamoto~a~d cote , 1961; Gupta and Yamal!loto . 1972;

Riehl .. 1978,1 ,' ~~1Ch i'~dic.a1:es some bomology between tel~ost and

aniphibian yolk . ,Yol k spheres -fn teleosts .ar e know'!. to maintain · ~liet r ·

fntegrity thrOU'ghout' oocyte growth' (Yamamoto, 1957b,l or fuse ce~tri-, .
petallY ,to fonn a continuou~ . mass of fluid yo~k • ..-htch,confers on eggs

t~ei'r characte~1stic tran~~arency (Wa114ce an'llselman •. issn, .
I~ ,15 well established that the yolk prctetns of 0';1paro~s verte-



Ibrat~.s are ,composed 0'( lfPOYftell.1n · and PhOs~1ttn ' ( see ~ol1ett and

Redshaw, 1914. Ohlendorf .dil... 1975). A number of investigators have

attempted. to ''1sol ate f tpcvt tell tn-tne and phosv1tf:"-' ike yolk protei ns

from the o,variA""'of a variety of tel~os.t species (see Ngand ,Idl er ,

1983). In ' tel eos t s •. l1pov1tt1Hfns are 'frequently heterogenou 's, they

. contain :~ry. 10~' ~mounts' of proiefn·Ph6sph~rUs l$~e Wallace. 1978) and. '.

are soTuble tn solutions of .1~w tentc str~ngth , l.Jare d and Wallllce.

' 1968) ., The phosvft1ns are also " freqIJent1y heterogenous {Mana a~d

Lipmann', 1966 ·(I . • b; Jared and Wallace.• 1968), have lPwer 'molecular

. }wef9h~~ and c'on-tatn w~.~de.~ ,;. df,ver ,ge,"t a~untS Ofrote1n-phos?horus {see

ijallace. 19781" Phosvftfns .appear: to sometimes be complet~lY ab~ent

from yolk preparations in .some martne teleo,Sts (Jared and 'Wall ace ,. .
1968) .

Ltpovf te l Hn mo'!omer C.9l~co1fpophosphoprotefn) in amphibians has a

molecular weight . fn its native fonn,of about 200 K a~d is . ' ~omposed er :

20,., lipid end of about 0.5'1 protein .phosphorus (Wallac.e, 1~78). , un~er ;....

dena~urfng condttions , it cen be r &Solv ed furthe~ into two pe:ptides

w1th··a 1:1 ~la.r ratio and' mOlecular wei9~ts ·Of 31 K and 120 K

(Wallace, 19781. Onl~ the small't~ peptide is ~hO~PhOry"ated 'lBergi nk

and Walhce~ 197~). ~ On the' contrary, phosvitin has a moleCUlar weight .

of about 35 K • 40 K under both na.~ive and dEmitturing conditions with a

total pretetn-phespncrus 'Content' of 9.5" (Reds~aw and Follett ... 1971).

Different values of molecular weights for lfpovttellin have been'

reported among 't e l eos t sp~c;es~ A molecular ,,:ei~ht of 3QO 'K for·t~o.ut
(Hara, and Hirai, 1978; Ca'!1pbell and. ldl er , ·.19S(l) , SOO K for winter

flounder (H.g and Idler', , 1979) were I\oted. Ando; '096.5) .itldicated that

irout llpovitellin has a moleCUlar weight of 240 K in its naU 've form'

.. " .
"~" "' " ......,
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and h'llls two subuni ts. deVlalllfng ll. .!!: 0 9001 r eported two' subunits

for Hpovf.te l 1fn ,of goldfhh by sodfum dodt Cyl s~ 1fate pol)'fcryhllfde

gel e.lectrophores fs hlYt ~g mol,ecula .. weigh t s of 105 K ':'. 110 K and 19 Ie.

~ 25 't . resptcthely o' Pla ck Illd Fra~e~ 11970) .;:1afmed th.1! presence of

two types df lfpovftellf,n 1n the cod ovary .

_.On the othe r ha.nd, t he ~le_~l ar wei ght Of t root phosvttf ~.WU

r eported to be 43 K by Campbell and I"dle.r (1911)) and l.~ K by Schmfdt !!.

n. (19651 anlM' ;o Ind Yos hi da '(1969) ; Ng and Idler 1197.!JJ r eported I

';,fl ue 0' :30 K for wt~ter-·fi ounder. In general.'~leC~1·a~ weights of .
. I" . : . . '" . .• .

teleost ,phqsvfttns wer~ : repo~ted .t o be l ower than that of other . verj e- .

brate phosv1tt ns. (see Ng and Itl1er~ 1983) ;

Apart from t hu,e r-epor-ted major yolk protet n's. yolk components

~ttnct f rom lIPovttelltn :'~~d phosvtti n w~re also r eport ed i n the

teleost ovary (Jared and Wa,11ace. 1968). One of the\e, ' th e - .co",:," :

pone(lt- found tn Sll lDO~tds conta tne d .no lI pt d Dr pro t e.t nphosphorus and

was r1!ported ,t o have a IIlOl ecuh r w,etght .Of.,about ~ It ; t t ,WIS derhed .

, f roll the serum of, ~uuall y IlIt.ur t ng fellll es IM~rkert and' Ya~tone.

-1911; Campbell and Idler. 19E1l ); WIS utr,ctabl e wtth O. S MHaCl Isee. ' - ,
Hg and ' Idle r , 1983) • .Isolation of ltvett n. ,1nott!er .ou r ia n protetn WIS

report ed by Harkert and Vanstone 119681 and by Jared and w~1J ace.• .

A quoie frOllWallace ,( 978 ) is re .levant t o the present l.nvestt9 a.

tton : - In vfew of rece~t fnform.-t ton 'o n (1 ) the .~ atu re and ortgtn of. .
the s-c~~onent t n Sllmont ds . 12) th e. ext reme suscept t btl t ty of at

le ast one t eleost vt ~ell ogent.n to .pr oteol ysis (Htckey a~d wal lace . '

197,4) and (3) the derhatt on~of yOlk prot e""s fr6m vt te llogentn by pro- ._

teol ysh l~~rgtnk and, wal ia ce, ~974), tt see~s more r~&Sonabl e to

post ulite'at t his ttllll! that ,t~ l eost vt tellogentns are pr 9t eolylt eall y

r .: ': lo.:.__..



cleaved at 'alter'nate4lld/or more numerous sites dU~lng their c~nversfon

' t o yolk proteins ·.

"'\",

GonadQt~opic regulation 'of ova'rf~n growth ,

In non-marrrnalfan vertebr~tesJ' t~e major event dlU'"ing the process

-cf ova~fan growth ' is re'pres~nted_ by the massive syn~h,esis' of yolk by

the oocytes , which "15 'i ndi r ect ly controlled by 't he pftuitary h9nnones

(see Redshaw an~ -Follet; 1971). "As .1ndica~eef earlier. yolk ts syn~e­

s1ze"d bi fn~orporating the plasma protefn(s) ~ ' principally vftellogenfn

{see Wal'1a~e, ' 1978).• 'The honnona; control of o~arlan growth .t n "

teleosts hn, been addressed tn.several reviews (O~dd, 1972: Reinboth.

1.972: Donaldson, 1!173: ~eV1aming. 1974: fontaine . 1975; .Font ai ne-, 1976;

lam .!l!l.., 1978; Idler and Ng, 1983: Ng and Idler, 1983). Akin to

other non-malll'llillan vertebrates , tn teleosts, .gonadot ropi ns"were found

to enhance the transfer of v1.tellogeninlrom t~e blood,fnto vftetto­

genic.,(locy.tes (Campbel1.aJ1d Idler. 1976; Campbell. 1.978; N9 -and Idl~r.

1978a..b); apparently by stimulating mfcroplnocytotfc activity at the

oocyte Illembrllne (Droller and Roth. 1966: ' Anderson, 1968-;' Wegmann and

Gottfng, 1971 ;'~Uplldhyay ll!!." 1978).

The existence of two sepaf'ate gonadotropin.s .i n fish was a contro­

versial issue until 1975" Various reports on the isolation of gonado­

tropins from teleosts gave no i~'dicatfon of tlie presence of two bto-
, . ' .,

chemically distfnct types of gonlldotropins Isee Ng, 1980}, Stud'fes by.

Idler and co~worker_s (Idler !1~" 1975 a,b i Campbell and Idler. 1976.

1977; Ng and Idler. 1978 a.b, 1979: Idler and Ng; 1979; Idler and '

Hwang. 1978). f11ustrated the 'exis t ence of two distinct types of

',', "



I ..~ ..

gonadot ropi ns i n se~era l t e l eost seeet es , They cal~ ed th ese two

gonadot~pf ns Con AI gonadotr"Opfn (s ) which e~ht b1t no "af f i ni t y to con:

c'anava l1~ A, · ie- ClrbOh! dra .te:.poor -G.tH )~n All gonadot rop1nh ) .

which exhi b i t aff i nt ty to Con .... te carbOhydrate- ri ch GtH). The Con AI

GtH cant ro1s"ovart a n de~el o~nt by Stf lllLl 1a~g the 1nC0':Pora~Of

yolk 'precur sor from the bl oe:d and .th e .Con All \itt! sttmul ates ocityt e

N t ur at fon and ~yu1atfon (s ee Idl e r and Ng. 1983 : Ng and I dl~r . ;9 83) • ."- " . . .
J ' The possfbflt t:1 th~t ,tlch ,type" of gonadotropfn Nyhave othe r functt ons

1n re"gulatin g over -ten develapment 1s: not excluded.

St at ement on th e re sear Ch problem

~al 1ace and Ja red 0 9761' repor ted a v.ery hi gh spe: 1f fct ty 'Of

_incor porati on of y 1tellog~nt n by isola te d amphfb tan oocy~s. although

Wall ace and Selman (981) noted that the available evid ence' f or

tetecsts hi d1cau s a re duced spec:1f ! ctty (s ee Call1pbell and Jala ber t •

. 1979) . The eer t te r f tndl ngs on th-e tncol"por"ltion of no_nv t te1 1 09~n t ll

plasma prote ins wer e rat\er tndi rect evi:dence sin ce the exper i ment s

....e re. ·conduct ed to e stablt sh the spectftctty of vttell ogenfn upt.ake by

eecy tes , In addltfon.. t he serom p'ro tetn s t hat ....ere tes t ed IIIa.Y not be .__.-..,

the p..ctet n spectes requi re d by the oocytes. Fact or s 1t ke stage of

oocyte development.coul d be very (mpor t ant i n t he regulation of prot etn

uptak e . Fur t her , the stu~ conduct ed by Campbell and Ja.la ber t (l979)

....as 0(1 fsOlate~ ohr lan foll t c l e s_.!.!l.~ and this may not ~ef1 ec~ the
situati on !!!.~. ' Thus the ·ava.ilable. e vtdence either ~hi$ t zed the '

predo minant role of v t tel ; ogent ~ tn oocy t e grOW't h or provtde d t necn­

cl ush e evt dence for t he' possibl e partt ctpatton of other pl asma,
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proteins .

Hence. th ere Is II gap 1n our knowle~ge concerning the functional

selec tion of non. ;ttellogentn ·~s.ma 'prot ei ns tn ovipar ous vertebrates

during cccyte growth. Before this investigation was sta r t ed, -the pre­

l1 mfnllry experiment conducted in -this laboratory (Idler and SO .

pers onal comnunfcatfon) 1ndf ~ated. that at 1,east 'two plasma . p ro~e t n ( s ) • .

tn ' addition to vttellogeni"n"were al so taken up by flounder ovary • .. . .
Thefr ~iudy al so- fnd.fcated that the uptake · was , enhanc~d by the Con AI
fractton ~from the 'pi t ui t ary. These resu1t~ 'prbvtded the groundwork for

thts · s tu~ • .

The purpose of tht~ tnvest1ga~f On Jnf t1ai,ed i n 1984 was :

1. To answer the qu~stf'on : Is ,vt t ellogenfn the domi nant prctetn or do

other plasma protefns also play an impor t ant role fn teleost

oocyte development?

2. To elu cidate the structural . and functional rela t ednes s oj"

unr~latedness to vftellogeni n of the plasma protetas , whtch we~e

found ·t o be tak~n up by the oocyte s.. .

3. _~ te defi ne' more' cl ea~ l Y the fnfl uence of the car bohydr at e. poor

90nadotropf ~ fr .act fon on the uptake' of non-vttellogenfn pl asma
. ' .

prote in s and to compare the. uptakes at different t imes durtng the

r~prO.ducre cycle.

" .
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CHAPTt R II

: W I NT~R Fl OUNDER PLASMA ' PROTEINS

Introducti on

Although the stu dy of mamalfa n. and ~spec1a ll )' human, plassna has

been t ntense , l ess i nformati on is a'i'iltl able on the pla sma prot etns of

othe r verteb ra!e c l ~ .s~es . Recent ly the pfot efn moieties, of fIs h l.fpo.

. .prct e t ns have recetved Incree sed attent ion (McKay et ill ., 19B5h Uke

/

. ' . ~ose of ",,,,, ,is , f fs h·p'asm• .1tpoprote fos cont"n~;:terog;nous ·~Ol •

. _•• ' Jection of apoprotefns associated with partll:ular densi ty cla sses

(Nelson and Shor e , 1974; Cha pman !!.!!... 1978; Chapman, 19801. In

higher verteb!:ites . the p1as~a prote ins are best Ir. now~..J or the tran s:"

port . of .dte t ary and e~dogenouslY sy nthes iz ed li pids (McKay !! .!l.•

1985) and ca r'dtovascular diseases (Goldst ein lind Brown', 1971; Green in d

Gltckma-n; 1981) but 1110°9 th~ ovf paro us .ver t ebntes , t he' best .undes t ood

function"of one"of the pla sma lf poprotei ns. vt t ell ogent n. 15 its role .

fn t he synthe sts of y olk which 15 univers al ' among the ovt parous ve"rte ­

bra tes . The reports tndtcati ng"the uptake of othe r pl as1ll<ll "pr"ot ein s by

"the o~al"Y (Genenl ~ n t~duct10n ) ..,nd the ~re1fllt nlry stu dy conducted tn

" tht $ 1ab~ratory on t he ovar-1an upta ke of ot her" ltPop~oteins .left IIIny

evenues open to pU r"s~e ; . V t te ll09~ nt n havin g I defined functi onal re t e

in oocyte growth. th~ ,questi on of funct ional ~ nd structu ral re1ateane~s

of these non-v1t elloge'ntc pla smaprot~ins to vttell ogent n has been

' 4ddr eSSed i !\ th is ChIPte~ . This can "be done by complr.t.ng the po-lypep·

ti des . pr imary st ructure by peptide mappi ng, and the tnmunological

cros s · r-eact tv t t t es. Such an at tempt "u ".llIade In tht's p'ar"t of th e ..ork

ust ng ~tnter fl ounder, pseudopl eur"onect~s i~r"fclnus (W.lbIUIl) as t he '

expe rll nenU l . nt IN1:

\.\
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Mater1als and Methods

Isolation and analysis ·of w1nter flounder plasma prote1ns

Blood collect10n

Blood was collected ' from female and male w1nter flounder, '

Pseudopleuronectes~ at d1fferent t1mes of the year 1n 1

volume of fc~:cold PMSF sOl'utton [(SOl 0 .2 Mphosphat e bUff~r sal1ne,

pH 7.·d; 3 '':'" PHSF',. _DeVla mt ng !l..!!." 19oo) for ev:'y 4 'V~lU~S of ,

blood and c~~t.r1fuged at 8000·.g for 20 m1n 1n a Sorvall centr1fl,lge at·

otto obta1n plasma. The plasma was ilI'med1ately d11uted w1th an-equal '

v~l ume of ,vt t ellogen1n (Vg) buffer:- (1SO lI'M Irts-bese, pH 8.0 ; 0.5 ~

NaCl; ~o Ift\:EOTA ~ ,0 .251 PMSF) mod1f1ed from Idler !!.!l.. (1979) and

centrifuged aga1n at 8000 g for 20 /lin at 0 C. The supe,rnatant was

e1thl!r chromatographed or kept ' frozen at -80 C-until used .

Sephacryl S~lJO chromatography ,

An equivalent of 2.0 mL of the orig1nal plasma was chr omatographed

at 4 C w1th ascendfng elutfon on a 2.6 x 86 cm column of Sephacryl S­

JOO superffne (Pharmaclal which had b'een equ11fbrated w1th Vg buffer. '

The column~as eluted "It a flow rate' of 15 IlIL/hr and 1.4 ·mt/tube tree­

tfons were collected. The optical de'!sfty of the 'f r act fons 'was, read at

200 .nm tn a spectrophotometer and the readfngs were plo~,ted on graph

paper to_obtafn major peaks, desfgnated as: Peak A, Peak B + C. Peak O.

and Peak, E 'TFtg. n. The names A. B + C. O--and E for these peaks are :

· .....",:~



Fjgur~ 1. Chromatography of plasma f rom f emale fl ounder •. A

plasma equ iva lent of- 2.0 ml was chromatog rap hed on a 2. 6 x 86

cm Sephacryl S-~OO Superfine column. Fractions of 1.4 ml we re

collected at a flow ra t e of 15 ml/h r and prll t eil1 was ~nitored

at 00280.

p
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