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A3 JTRACT

TIE BFFETTS OF A" Tlet JELLY LERUY
CN COLL"YIC Tr7F EG:5

by Gary Raymond Folrier

Treatins normal uterine frog er~3 with antieer-
Jelly zerum will reduce t-:e vercentare of er~s that
will cleave (“haver and Barch 15€60), This is
3irilar to the effects noted by Tyler and Bronkbhank
(125€) usinc sea urchin er~3 treated with a sermm
rade arainst fertilizin (the jelly coat),

The present experiments are cenncerned with the
effects on the fertilizability and cleavare of

rana pirdiens “chreber coelovie er~3 treated with

anti-er~ jJelly serum before the denositinn of the
Jelly cnat.

Apnropriate dn3es of pituttary glands were
Injeccted into feralez which previnusly had had ther
oviducts reroved, The cnelorlc er~3 thus obtatned
were treated with either e~ Jelly antiserur, none
jrmune rabbit zerur, or full strencth Holtfreter's
3nlution, The trecated er-3 were tran:ferred into

ovarectorized, pltuitary stirulated hnsts for tronse



Gary R, Foirier

port dovn the oviducts and the denosition of the
Jelly coat, The treated er—~3 were rernved end
inserinated, The results were rccorded a3 vercen=
tares of es~3 which cleaved,
The data sugrest an effect 1like that obtained
vhen norral uterine e~~3 were treated with err
Jelly antiscrurm, Thet 13, a sirnificantly lover
percentare of cleavare wa3l obtained from the coeloric
ecs3 when treﬁted with the antieer~ Jelly scrum than
with efther noneimrune zerum or full ztrenrth Voltfreter's

solution,
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GTRAPH

1.

Graph showing the percentare: of
cleavace of err3 3ubjected to
various treatments befnre the
édepnittiorn of the Jelly coat in
the ho3st animal.
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INTRADUCTINN

The Jelly coat arnind Amphibian e~~3 plays a
major role in the fertilization procesz, Jellyless
er~3, elther before the }Jelly coat has been put on
or after the Jelly hais been rermoved, elther by
cheriecal or rmechanical means, are incapable of
being fertilized (Bataillon, 19193 Ruch, 19353
Kacbara, 19533 Tchowelu and VYang, 195€),.

Fambara (1953), us’ing the toad BPufo vulporis

formo3ui, found that the second layer of Jelly
from the ecr surface, the C layer, 13 neces-ary for
fertilization, Glick and Shaver (1263) dermonstrated

in Rana piniens that the farther the er~ proceeds

down the oviduct, and thus the rore Jelly the eg-

ha3s collected, the more likely 1t i35 able to be
fertillizede They have Interoreted this result a3
indicating that speclez~specific components, nut down
in the lower oviduct, play a major role in the
fortilization reactlon,

However, Jellyle3s er~s will develop rartheno-
cenetically after inoculati~n with a cellular conttit-
uent (Batallllon, 19192) or by the introduction of a
pladtula nucleus ( "ubtelny and Bradt, 1261), The

later investisators observed that coclormic er~3 develomned

1.
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rore norrally, after the nuclear tranifer, when they
vere inserted into a jJelly envelone taken from a
uterine ez, Also, “hivers (personal corrunicatinn)
has deronstrated thot body cavity e~~3 of 2. pipien3s
can be fert1lized 1f insermtnated w'th a zperm suspEne
31on thot was in previous contact with normal 3ellled
e~"3, He obtained sbnut 20 percent cleavare,

Fambara (1953), working with B.ve. formoauz,
has 3ir~eszted thnt the cheriecal compositinn of the
Jelly ray not be an irmortant factory he claims
to have obtalned fertilization after inserinnting
dejellied err3 re-envelorped in a coatins of 6 percent
gelatin, indicating thet et least one of the functions
of the Jelly ray be tc act a3 & substrete for a
thicrotetice rezponze for the srerms There 13 no evidence
of thls in any other znecle3, Fatariri (perzonal
corrunication) ha23 not been able to repeat Farbara's
results even with t-e same apecies of toad, FHe has
however obta‘ned 3ome data Indicating that fertilization
13 pos:ible when only a srall arount of the Jelly conat
13 present around the ec-s,

Gond and Daniel (1927) obta®*ned a 3mall percenta-e
of cleavase when they treated Jellylezs newt (Toricha

toro3us) e~~3 with a very dence s3perm 3uipeniion.
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‘ore lnvestirators hove su-—e:sted the mo3-"hility
tiint there ray be interactin~ substances of e~ 3 and
sperm nccessary for fertilization, Tiler (1957)
ra3s 3u~ested models for the fertilizatison renction
involving cornlerentory zites on the rometes thnt
act ruch tre sere az antironenntibndy reactinnz,

It 3tould be noted thot any interlfercnce with these
"sctive 3ites™ or neirtbnrin- sttes would affect
fertilizatiern and / or develorrent,

Probably the first to sum-est th-t fertilizatinn
a3y be zimflar to a scrolns~ical interaction wez Lillle
(151S¢)e ©n the ba3is of hi3 spermea~~lutinntinn
experirents, he introduced the enncent of fertilizin
(of the e~~) and antifertilizin (of the srerrm)
interactin~- in fertilizatinn, Cther worlers have
stown slirilar results in :srvevies of the Phyla Annelida,
rolluzeca, and Chordata (¥etz 1957).

Gla:er (a3 cited 1n "haver and Darch 19C0)
reported a-~lutination of 7. pinfen3 smermatozoa in
e-r, water of the szarme zrneclcs, MWirer-23 atternts to
repeat th’3 were unisucce:ful (Bernstein, 17523
haver (personal cor—unication). Fovever Bernztein
(1.52) ha3s reported irrecver:ible a~~lutination of

Fena clnritons sperm ‘n ec~ weoter of the zare zrecies,




It 13 thoursht thot thiz 12 due to the fact that

Re clomitans Jelly 13 more soluble thoan Re piniens,
No arslutination wa: nnted hovever in "er~ water®
freor jellyless e~~3,. Thus 1t would seem thot the

ec-lutinmtins rolecule in E, clorttans 13 present in

the Jclly corponents, 1In sea urchina, the m'n
gource of fertilizin i3 the hi~hly 30luble jelly
ccat (Tyler, 1557). However, Yotorura (1950) s
deronsirated thot the er~ producoes some fertilizin,
vhich he calls c¢ytofertilizin,

It ha3 been deronstrated (Tyler end Bronkhank
125€) in the sea urchin that antizera produced arainst
fertilizin will inhibit fertilization and cleavare,
It pey be incorrect, however, to say that fertilizin
antibodles are Indeed bloceking specific sites
necessary for fertilization, They ray, in faet, be
attached to adjacent 3ite3 and be physically blochking
the operative oncs,

‘haver and Barch (12€0) noted similar effects
when they treated uterine es~s with antiejelly serunm
prior to fertilization, They vnostulated a barrier
to sperm penetratinn produced by the rezctinon between
the Jelly conat and the serum, Later ‘hivers and

Fetz (19€2) rendered the antibody univalent by trcatment
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with papain, which elirminated the precipitation
reaction on the Jelly coat noted by “haver and

Barch, However ralinc the entibody univalent did

not affect the inhibitory nrovertles of the antle
serunn, ~hiverz and ¥Yetz conclude that the inhibitinn
1s due to blnckins a receptor 3ite in or on the

Jelly, Vhether the blrcling 13 due to an irrulo~ically
specific antiren-antibody rcacticen 13 still a gueztinn,

The location of the prirery recerter site for
the :zperr, affected by the antiserurm, may be on
the outer layer of the Jelly., “hivers (19€2) has
shovn by fluorsscenteantibhody staining that cornonents
shared in corion with other species are located In
the innermost layer nf Jelly, and that the antisera
mo3t effective In Inhibitineg fertilization are the
species-3pecific ones rade a~ainst the outer layers
cf Jelly,

From later work by “heaver, Barech, and “hivers
(1962) there 413 sore evidence that at leart one
corponent found in the Jelly coat 4s similar to one
in the e~~e Also, it ammears thot cherically dejlellied,
fertilized e~—3 when treated with antijelly serum

vill cecse cleavare (Cerny, 1963). The question aroze
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whiether the treatuent of Z. pirlens eccs with antle

er~ Jelly serur, tefore the jelly coat is dero:ited
on ther, would inhibit Tfertilization and ecleavare,
elther by occupying a site on the e~~ zurface corrle-
mentary tn the antibndy directed aratn:t the erg
corponent of the Jlelly, or by reacting with sites

on the e~ 3urface complementary to Jelly confil—uration,
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Two teehniques hove been uszed to 277ect
Interfernle tran:fer of coelorle er~34 Lavin
(1763) injected into host forales vitally =ta’ned
cnelor'e e~ -3 wiich had been trented with vor!-u3
sora {eers antielar~e oncrte, non-i--une rabnhit
sermm, ctes) before bo'n: tran ferred,

The procedure uiel in this ~tudy was develoned
by Arnell and ‘haver (1262)e T213 teccohniciic conzicia
of 3tirmilatin~ an oviiuctectorized d-nnr Terale with
he coelnre,

he e~ 3 oblinined, and tran:ferr'n— thenm

(34
H
”
s
C—f.
fto
3
o
&

Into a hnst ovarectnrlized ferale,

Altha~n the techntone deviized by Arm~1la and
hover tales lon~er, due tn the surrery reo:fred,
and 13 a bt moare dAITTiecult, the merind of tive
vhteéh o7 3 are out:ide the bndy cavity of the anirnl
153 les: than in Lavin': technique, wifich recuire:s

3ta'n*ne and wa:hin~e of the er 3, The extro rmania
lationa, reaquired for the:e procedure:, are al-:o
clirinnted,

necirens of Pora ri=iens “chrcher obirined fron

dealers 1h Wiseonsin ond Verwont were u:ed,

7o
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To rerove the oviduct, the donars were ether
anethetized in a »int cannins Jare They wer
reroved wvhen movercnt ceacsedl and a 121ded watere
soarel parcr towelr, held in place with a rmbbher
band, wa: wrarned around their hind lers, This
was done to keen the fro-s irrecbllized since sore
recovered from the ether ciite rapidly, soretires
belfore the orerations were cnrpleted, A 3rall
inci:zi~n about 6 rrm in len~th was then made thr-uch
the :kin and the ruseculature dorsal to the forecarm
and posterior to the he-nd, he oviducet was prasped
with a pair of forceps and rently pulled throurh
he onenins, The anterinr endi, includincs the
o3tium, was pulled from 1t3s attachrent, the resentery
attaching the oviduct to the body wall and kidney
va3 cut alon~ the entire lenr:th, and the posterior
end wa3 sectioned in the rerion of the uterus. The
rudcle layers and skin were then separately sewvm
usine 5«0 si1l% sur~ical sutures, The procelure
wa3 repeated on the ornozite 3'de, Fovever, tefore
the second z!de waz sutured, whole Te pirieons

pitultary clands were introduced into the bady cavity
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to evoke ovulatisn, the nurber of £lands reing
varied according to the seasen, Thiree ~lands
were inJected per day for twn day3 dur'n~ the
winter ronths and two per day for twn days as
norral ovalation tire (sprin-) asmroached,

rorty eirhit hours later the d-nors were nrithed
and thelr body cavities ornened, In the rojority of
ferale: cloze to 1027 of the er~3 hrd been ovinlated,

The ho3tls were anethethized 1n the same manner
a3 the donors, An incision about 10 mr long was
rade cn the abdominal wall over the erea of the
ovaries but Just lateral of the median 1lilne, so as
not to injure the ventrazl abdorinal vein, Both
ovariei wvere then nulled throua~h the zare incizinng
blond vessels were tled off and cut distal to the
ligation,

Yo3t of the host ferales were prepared shortly
prior to the t'me of tranzfer, A few were prenared
two to three days in eadvance to deterrine if the
shock of having ovarectory at the time of transfer
inh1bited the transferred er~s from reachinc~ the
ovisacs,

The treated er~3 from the donor were then Injected

into the body cavity of the hnizt, throiurh the nare
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incisi~n from whiech the ovaries had been reroved,

with the a!'d of a 3yrin~e and a2 blunt murber 12
needle, Pltnitary slands were then adled, the nurber
varyine accordins to the season, to ztlirulate the
cilia of the coneloarie well and of the ovicducta to

rove the er~3 up to the os3tia ard dnwn the oviducti,
Twenty four hecurs later the ecn3 wvere strinned onto
plasz: slides end in2erinated .with a =2perr su2peniion
mede up of two recerated testes per 10 rl, of 0,17
Holf reter's sclution, The er~s were treated with the
spefm su:pension for 10 rinutes, after vhich 1t was
decantcl, The er~=3 were then placed Int»s larre finrer
bowls partly £:11ed with aerated tap water, The er-3
vere kept at room terperature and € to 12 hours after
fertilizatinn they were checled for the percentare of
cleavare,

After the en~3 were reroved, the hn3ts were
pithed and the body cavitiea were inivected Tor
rernnants of ovaries, Thery were found only once and
the reaults of that experiment were dlsenried,

Be GEVETAL TRNACTYIIRE VAT TUE TTAVTTRTR AMD
TRwATVDET

The actunl tranzfer procez- consi-ted of scooping
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the er~3 frorm the ernnzed body cavity of the donnr
and pPlacin~ ther in 7511 stren—th Foltlfreter's

solnut!an, 411 of the o~~2 wvere rerave’ cniclly

since, 1T talen a3 neeled they wovld be tranrel in
the drnar's chz vlotins hilnn~d, They were divided

Into three Ttatches, each of which received a d'fferent
treatrert and wes inlected into a Affferent hnzt,

The e~~1 were treated withy 1) full stren~th
Holtfreter'z 3nTntlsn, 2) non-irrure serurm, and 3)
en enttier »renared pontnat err Jjelly, Tn the

prelirinory evrerirents (Teble I) entleoviducet serur,

i3

ti-lower sviliict zoror, oand antl-aunper oviduct
sorarm were 2139 used, In 211 cazes the rera vere
diluted 1:1 with 1% Yeltfreter's soluiinn vrisr to use,

The e~~23 were left in the :zera, at pH T to
TeSy Tor £ to 10 rinutes, They were then wozhed elther
with fu11 stren~th Holtfreter's 3o0lutisn or 0,17
Holtfreter's selution and tranzferred, The controls,
tre~ted with Holtfreter's solution alone, were
handled as rany tirmes as the other twn croups,

The order of treztment: was varied tn minirtze an;
deletorious effects that ri~ht resnlt fror beln- in the
Holtfreter's solutinn for a prolonred verind of tire,
Lavin (19¢3) claira thnt body cavity e~~3 can be held
in thi3 woy for 1o to twelve hours with only rinor 1lore

of viability,



12,

Ce OTTTTAL TIOJIDITT PO TL Q0UTOOATD TRITARTIG
LRt SR St &

The entizermr was checkted for artibndies by
reen: of a2 rodtfied ~uchterlony double 4 £ :-%on
rethod (“hover, 19€1), The presence of three distinct
c~nititrents, a3 indlecated by precinitot’on lines
betve'n the entlee~~ Jelly :erur ond 1t: hormolorous
antizerum of the voual antibd-ady titres TFrocipitation
lines were abrent wihen the nonelrune serum wna
reccted arninat Jelly enti~ense Three lines vere
chinzern tn dercenztirate the activits of the Jelly antle
Jerum becanie there cre et leazt ¢t rany senarcte
cnrponents identif’otle in the Jelly tolken from ef-s

(“r=ver end Rarch, 19€2), ("eec Tlate T,)

The err=jJclly anti~en was nrenared Ty Llending

10 v, of 1yoprilized er- 3elly per rl of 0,757 Nacl,
brffered with Farmo, /¥, Pny pt pliT.2s Toen 1.5 nl,
of a2 rixture of the arti~en end Freund oljuvant wal

Injected Ainta reb™»its by the sub:ecarular route,

Three to four wer™s later the enimels were Rled for
antizerm~, A1)l zera vere froZen until needed after
betns dinlzred arn'nit Arphibilan caline (0,657) for

A2 honrs, Yoneirrime evnm was obitaned Tefore the

Irlectrion of the arti~en,
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The recults of the ermorirents are nrc.entod
In Tr¥les 7, TT, ard 77T, 2nd in 8rath I, Tabla 1
conte’n: the datr obta*ned from prelirinory exzori-
rents, In wlieh e~r3y fror one donor were tran:ferred

‘0 anly ane hn3t, after one of the ceven difTerent

trent-ents ermlayed, Theze re3ilts were not 3totiza

c’
»
Q
R
P
o ]
4
)

nalyzed, becernte 1t was Telt that individasl

4 -
o

veriatieny aon~ donors, a3 well a> arons host:,

wonld be ton grect for accurante anslr:is, Tuerefore,
tre noxt exrmerirent: were de:'-ned te elirinnte the
vertistions orone demor emc3 In Aany one experirent,
Thl3 war peenrnlizhed by subdividine the ecrs frorm

one dnnor irtn threc botches and subjectiing each batch
tn a different treatrent, and tron:fervin~ cach batceh
ta o ceparote ho2t, Table IT mresent: the result: of
211 ernerirents perfeorred in this ranter, ~f the

thirty el-ht exmerivrents perfarmed, the re:ults of only

3fxtesn ¢cnld hé uned for stetinticel analyoio

-
Lis
-
3
e}
0

In ten ecnse:, nn clecavare oceured in the ¢~~3 treated

¢ ther vith Unltifreter's z~lution or with noneir~une

A
- ®



3gur, ax3 In two

jout

ve caesd at leatt nnec o the threo
hozt: 3'ed tefrre the e~—3 eoulld he revovel, Toble IT
presenty the resnlt: of tre s'xtecen emerirzent: whilch
vere 3 hjected to en enalysis of variance, 1This wes
perfarred to Aeteoet hetera~enoity aranc the reanlts

of the varirus treatrentl:, The ztati:tic2l dozin

of the analysiz tnonlr Intn acenunt the variatt-n: in

the e 3. fry1 difTerort drnnr ., Veriotlen: hodwern
koz{ ferale: rcee'wvins cifwlcf the sere donor could
not be anayzed by thts procednre, The nrabablility
of »hy:*~la~tenl A'fferences arons the hasts having
strn’ficant efTects on the d-nor er~3 seors rother

z1irht, hovever, The F velue obta'ned frorm the

an~lysis wad 3,57 a3 tho table value (Table 10,540

7

in "nedeenr, 185C) for the amnropricte derrec: of

frecdom (2 and 30) was 3,32 et the 57 level, T11°s

‘e

Infieates thot there wos 2*rn'ficont heternrcnelty

1

dre to the effect: on the e~~3 of the three ¢ flferent
treatrents,

ITn an attorat ta "etercine vhiech difference wns
34mificont o ze0entinl € test wos: u ed, The actoel
12ferenco hetween the rerny of the effezts of the
1l stren~th Telifrcterts 3a1ntion and the mon-irrune

sermim wat £,8 (“ee eomentix) unit: less thnn the
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eormuted & {ference, T (D 13 the preduct of "x and

a foctor € taken from teoble 10,C.1 4n nedecor, 1CEG),
Thisz definitely shouz that there 43 no sirnificant
diffTerence tetween the e twn rrouns, The A!ffcrence

between the effactz of the oilier two nalrs of trealrenta

vere, hovever, 3 -niftcant (2e> armeniiz) ot the five

vercent level, The value calculated far the actucl

dtfference betreen the reans of the 2fTects of the

f:11 stren~th 'nltfrcter': coluti-n and the entieerr
Jelly zevum wns 1,20 units rore than the eorrezvonding
chrrmmite? D oand tho eetrel d*flerence belveen tiie none
Jrruane serum ard the orti-e~ Jelly serur wos 0,07 unit
TrTCq

In e~rnorine the percentrrer of cleaveo~e in Tables
T, IT, end 77T ( 2lzo czec Zrorh 1), 1t con be :tcen that
e. reneval trend occurz, That 13 thet, re-ardles  of
the tranafer nroceire u:ed (one 3~noreonc hn:t or one
donorathivee ho3t3), e~r3 treoted with non=iriune serunm
red h' her rerconta~es of cleavare than th~se treated
vitth the antleer~ Jelly a-rum, Tince the analy i3 of
varience detccted teternroncity arons treatnontls and
the €@ test zhoved thatl the &ifference: tetucon thn
eontrnl and the emmertirental pronns vwere @' nilicant,
the re ults derontrate that the antibndlc: prodiced

ara’nit er~ajeclly, in the concentrationi u:zed, hnd a

definlic effact 4n loverins the fertilizabllity of the
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treatod e~ 3 Iovin (1073) ahtco‘ned 30+ '1lar re . u1lls

ernlayine other Lrmes of ontlicra on coclaric er3,

21 - s Ve E - ~ Y o - N -4 3 Ly~ et
but the murTer of crmerimonts 1he rensried wos Gittle
LR K 4 N ey & By ~ - s - 4 = 2
§rell, end vy statt~tlesd onnlrols wos Andlcented In
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“hnetn~ the nurber of e~ -z

TA

(Data uzed 4in

JLE 111

atattstical anslysis)

treated the number clenved

and the nercento-e of cleavnse for each experirent
Each of the 16 rows revre-ent er-: taken from a

3'n~le dnnor

19.

™21]1 Ttren-th Tnlt, Tan-Imin, "€, Anti-T~~ Jelly ‘cr.
fe~~3  #01l, 7C1, ‘er~3 #Cl, "C1, Fe~~3 {#cCl, 7CT,
330 50 12,6 550 59 10,7 42" 4 0.8
170 ke mpup 102 16 1.7 67 5 7
21°? 1€3 Th o8 230 155 52,3 20 202 69.7
312 36 11.5 377 110 20 44 32 0 0
11 131 c2,9 €3 1 l.,2 152 0 0
307 211 553 1693 56 3341 313 0 0
216 z2 12,8 128 7 TeH 184 22 12.5
534 11 2.1 305 10 X 275 4 1.5
103 %) 21,9 330 €1 2h,6 272 2h £.8
ane 11 b3 55 r5 17.7 295 20 5.1
353 173 L9,0 375 216 57«6 344 143 41,6
360 55 15.0 507 205  AD.h 421 170 40,4
23 16 €6 349 184 52.7 167 554 2263
1790 39 17,6 562 115 20, 310 0 0
alky o 4,1 Goh L 4.2 _56 2 3.5

LT3 1555 LSTE 1263 4023 758

A

g}e%vg" 2349 2745 16.3
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The bas’c queztion thot arizes In constdering
the resn1is of thete ernerirents concerns the nature
cf tretinhibitars elfecty of the anti:era ured, on the
airface of er~~ Yefore jeolly ' deonited, The »urpose
of the treotrents ¢f Jellylezs o3 waz o determine

£ ontitndies e~oin-t

1%
ry
Q
O
1
3
Q
o]
0
3
F
»)
’._.l.
3
(p]
3
i
[ 3
o
[}
i
e
o
A
A
fon

inhiihit forlilizat’on and clenvare of trented o3y
aftor they hed »nured Aaym the oviduels of the host
eninrl, The ontizera ernloyed in theze te:is contaned
entibhniles 2irceted arn'nit cornenent:  identlienl with
erm raterial, £ vell 23 oratnct covroarents directed
eretn -t e~ jelly (zce Plate I1), 133 e nfivrs

tre nbservetien »f “hover, Noreh, and “hivers (19€2),
who heve dlsen-ed the ericin of the rateriol in cpge
Jel%y thot rencets vith ovarion e~ - matertal, Altiourh
it 15 ve3-tble thet erontorinaticon of the jelly roterlal
with e~ ecoarvonents, in the ~rocex: of reroving the
delly frer uter'ne e~~3, 13 the snrce of the e anti-ens,

this teerms vnlilely, in vicw of the care taken in the

dejellyins process and of the thoroush wo:hin~ of the
Jelly, Shaver, DRarch and hivers (1262) consider it
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i
.

i h R - A o . -
rore 1itely hot roteviol

P TR P, | al -
3 cxirsdel from Ul c_o

p

Into the Jelly, dur'n- the verind of hydratisn of the
Jelly cont, M3 esvlonation wor um-e Led by the

L - ] P v 1
ocureryotion thrt oo wrtop™(wotor n which Jellied

PO § - e T8 e Do - ! . . R
¢t hrove Leon standin~ fav sere tizme), vhen lrozhilized
reuoperdied, and rencicd wilth either anliajelly serun

cry v th anticovary tormim, wos found to ennte

[

[ sl L. 2T .. - S . N PR me - oyt -
enty Trom boath jelly ond from the e~y There ¥waL 3ore

d ~ - N
evidence [ron e te:t wmode by the ¢ inve tirctor:, thot
the srount of or reaterial In the Jelly esat and in "eoo
vwrter® rar vary vith e lon th of tire the eros hove
teea twrercedl dn wrbters i fecizr moy be the reason
VY vrecinitolion reactioni on el AAffuion rlates are

anite varieble, when nntleer~ jelly serim ond ovarian

ratertcl ore reactel,

- P
PESTC RN IR Y IR

lizetlon obicrved, iIn the
preient emmerirents, in e o3 trecoted with antlec~ Jelly
zerur btefere Jelly dererition could thu: be explalned

me bair ¢f the Llockare of 37te, on the

Yeuld be esrmlerontary to antibadies

in the antizernr d'recled ncain 't e e~rponuntse Thnt

s

g hroatheilts doed nat exnla’n the action of ontle

™

e~ 3elly sera on nter'ne (Jeliicd ) e~~s3, hovever,

7]

/
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‘néicated by iome obrervationi of “hivers (1961).
This invertirator noled thot antiee-~ Jelly :evun,
vten eb orbed wlth overlan material, nrior to
treating uterine e~z with it, 31111 reta’ned
Iniiibitory effects on fertllizatlion, Thus in
233itton tn the irnteroctlon between the 31623 on
the Jellyles: e zurfesce and antibodics directed
era’nt ers materinl, po:tulated cbove, whlch could
2lzn nerur at the curface of Jellicd c¢-»3, one

o 14 have to nnstulate Interactinns between compone

end antlibedies

L

ent: 1in the Jjelly coat of uterine e
dirccted against therm, such as wo 1ld have been
chnhiained in Liver's ansorbed anti:erun, Both tyne:s
of crrmonents would be contained in the entiees: Jelly
zera uied in the nre-ent exnerirents, and the que.tinn
erizea a3 to the role ol each of ther in the fertlliza-
tinsn of noral (Jellied) e~~3,

“ore obiervetion3 of Iuivers (personal cormrunicoe
ticn) ray ceontribute tn an understandine of this
rrodler, Ye obta'ned cleava~e of Jellyle., Ze pinicons
e 3 waich hed been in:eminnted with a Znerm suzpensisn
thrt hed previous contact with uterine enr3, This
gmeest s that the attachiment of the ;norwatnzﬁzu to

the er s'rface Involves a twoesten proce:is, The



Tir:t 2tem rar ho eon ‘nteraction betwesn the znecrm
nd the jelly to M"activoto® tre mole rorete, It
roy e ot thi: nntint v ere Ann'bition cceours whien
vterine (jellied) err3 cre treated with cnti-)clly

serm (Thever o0d Drveh 17€0) s The zeennd sien
ray iavelve the intersciinn of the
snerratono?n with ottes on the e~ curface, This
sten rar e the ecne affeccted when

react with avtlibndics in a tleer - jelly scrun
Mrocted n-atnst the ¢~ - material in the Jellye.
Addt4inrnal eviience thaot two or rore sites on tho

e turface or in the jelly conat sre invelved in the
fertilizatien rcaction, 13 the fact that antlovary
serain will sheow preclnitation 1lines when reacted
ereintt sperm antirens, wille Jelly antlserum does
not ( hever, Parch, and hiver:s, 10062). Assuning
that the 1lines letwern the ontlovory cerim and the
Jnerm renrerent eornonents involved in fertilizatiog,
ene enn tee thot in the fro~ two cevarate :ites, onc
on the jelly and one on the ¢~ surface, could be
o tulnted,

Tn the ea urehin, bazed on electron mlerolcone

3tudles shavin: thet the plasra rmenbrane of unfertile

1zed e~—3 exteonds throush tie vitelline rorbrare,



26,

Tyler (1963) sug-ests that the fertilizin molecules
of the Jelly are an extensinn of the plasma merbrane

fertilizin, A3 a component of the plasma membrane,
polyspermy after fertilization and removal of the
fertilization merbrene (Tyler, Yonroy, and Metz, 1956).
Tyler also atates that the vitelline merbrane does not
contain fert?lizin moleeules, It 13 poszible that

in fror eg~3 two sttes for the location of jJelly
molecules exiat suqh a3 anr-ested above for the

sea urchin e~~, one in the Jelly coat ard the other

at the err surface, ¥erp (195€), in an electron microe
scope study, has described, in developing Re. pipiens
oocytes, protoplaaric processes (microvilli) project=
ing through the zona radiata or vitelline membrane
Intertwinins with ricrovilli of follicular cells,
Wheter theze ercs cell proces-es in the frop contain
"fert111zin" like molecules 43 unknown, Unlike the
sea-urchin ecr~, however, where the source of the Jelly=
coat 13 3t11l in question (¥etz, 1957), all of the
Jelly layers afovnd fror er~s are secreted by oviducal
cells, Thus, analogous functions in fertilization of

sea urchin and frog ec~s, rmay be accorplished by



tubctences of CifTcrert orisin,
It 13 "novn o tihatl the o072 ol a voriet of

ancetcos ecan be ectivated narthenn-entically by

C—L
'

J
trerti ent with hynmertonte or hynotonie -&lt uwoter,

o
4
¥
0
1

soretire cheon oo, Ao
other prents (Trler, 1921Y, Tovl aaon (1555) cl~t-s

Tt . - ~ [ .
tiod, in en uverint, vnfort’

‘nt oof ‘he activeling rateriesl, called

R TR L

“neeten of cen vuretdin with atilera 37 ler 4o tlio e
uzed by Tovlrann, Ye tusce tod (1263) et the

!
chonrcs ebherved by Terlrann roy e due 1o citclrytle

2.

cctirn of the ertl icrne Vone of Ule phenorena

exrocioted with potlveolisn such ay the 1:lting of toe
viteiline reorbrate or extricisn of Lie Cecond roln
Eody vos n~tel In €002 -tady efthcr ofter tie o703
vere trected wiih erif cra, or helore they vert fortile
zcle Lovin (1803), usine cirht ¢iflerent antiera
cen Jellyles: fro- € vy, 2l .o ablerved no oruilierl
ctivelt on,

Ferlronn (195/) end Tyler and Droorhork (183€6)

de.eritved witn"linc, bliiterins, 2nd coytely:1- wihen

romal and deJellied sen urehin ey were treated with



trens ontt orn st fortilicty,  Corry (1073)
L

ctove that antiicre orn'nct fivicecr 20117, wien
coavliel Lo Jelcillol Tools
in the nocrent ermentooat
attor trenttnr seave hotehoe
wacd, "aitfreterts solution,  TLAS Soomosts
Lint roantaalallons ol o c5oea sed Lo ey telyLls
olnet the a Lr:art,

coselic chadt ror Lrwe In lovering
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' . g e LA
e [VEO WY S VST =)

ol clenve Ce
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reccon vy (tee Tenle T oueh o 10w peoreents o wol
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K} - - A - S e T . oy A ey N -
entibndles arnintt fert 142 n and € . col oondnts

effecety on sore internnl praces. 1Ay bitin: naclear

- s g 4 % - - [P - P
83 well a3 cytonlosnic 4°vi3f-ns, lowvever, louer,
» . ~ . 2 - - - .
finlinr thnl antiboallos a~“~"a:t Snleracl cosonnonis

AT the ceo tweltn e Ay mnt Clock develoy o nont, he

(Tyler, 1373) retateos his earlicr Liodrye ".l.0
1

40 not ranc-e th et irniile tie ¢7, or Uie eclls

oHoL. - - -~ Sy mm e R . ~ a LIS A wT
of e e brro, in zeca urcitini", Iliciincor atd cce

(1952) devanstroted thnt fro o ccll
4

rot roolfly mormesziie to antinollez, Thus, AT the

Py Y TP " . - ~ -~
arti et vore vead hieore

- e - e nl . oy ~ -~ 3. RV R L
b‘_'v" [dah@e kB g} !'!'T oL o8 o ooeeo1ic S viig LU ;x"".‘u:v.'l.‘-' - \i

¢

Q
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o on the e°7 surface and not be coxbining wiil

ET oy ot . Tl AN e e A R PR B R
shover and Uaveh (1200) obiervel o meci-itotion

rcacit

N a4

cnoen the Jedll:r cost wion utler

)

pintens were exmaied Lo fult oci
AR "

Leater Ufver3 and Tels 1002 0 roted Lhri, wiea e
Jelly artihndlics were nade univaleat 2o relicelicon in

the 2nhibitny cffcct was noted, cven thi~-h the

nreetitati n recetior wor no Iancer obacinals
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Perlren (1257) detcribes an anti-en "J" in thoe jelly

2 o~ B W . . . F AP PR S * T
coat of zea urehin:, antibadiens gra’nsl v lch are

resnon ' Hle Tor Lle preeinitotion reccil ne Altllouch

Y. o d c M . g T, - . . em Ao AL Y. -~ - . JE
e andiondlionr In thie nresent tudy verc thulw&lent,

no nreeiritotion on e e uifToce wos noled, It
rer be that the nurber of venciive iles ¢ -rlenceniary

Yo entlecrs Jelly ceur on the e suricee L3 too

e

o Pal -~ e - - K R R A - n oy b 3- ~Q
zrell Ter notlceohle vrecimitation or that the tiltre

Ead 4290 ne . . 2 - & - .y 4 2 . B P 2 .
of enltilcollier o inult tre en~ cyudete in Uie entiee o

1elly cerom wan InufMelont o caile an intcractlion,

exneeted thet oluving of antisciur teccled €l > would
cecair, 87 Irn Tecn.ureliin oot treated wilh entifcertililsing
Yovever no uch e€ifect wra noted,

It %3 al-o mes:itle thot mechonicenl tropning of
the ant ' bodles by attactrent to 22m7ler but not Ldentical
entiscns:, for-ing a erna-«linlred lottice arcnz adjocent
sltes, could e vlociing swermec’ -~ corloct, 1015
Do Ity eruld Liove bern te.ied Ly using univalent

antibody ( bivers end l'etz, 18C2)s There lecrc little

present Lnforrot on it coan rot be loicd vhether

the enti.e~~ Jcliy seran blocked a S'te on the ero
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APTENDIX

cummary of ¢ test

3 £-17.92

Treatments I % | ; |
4. 1 51,26 ’ 13400 3403
Full Ste .'kOlt. B e ‘ (12.07) i (lo..
Yon.Tnm ! a | P l
lerun I i - (18:03) |
t. @ fre : |
115 Temn | 17,29 |

( ) indicate calculated O values
d.,fe b23ed on error . term (30 d.fa)

_\/"T .T. GY.-'OI'
V no, of expe

3%
Corparisnn cf various treztrents
Q@ 2x  Df{cals) D(obtalned)
F U to AEJ: W48 | 34T | 32,07 | 13,34
FT3 to ARJ: 2,89 [ 3,47 | 10,02 10,689

Fsrto N3 (2429 | 3,47 | 9,89 3403

rrr=fll strencth Foltfreter's :nlut’on
'TJenon=4mrune serum

5 A - 5 b 1 -
AR zantiescrz Jolly serum

34

X-27,23

R ——1
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