British Sociely for Developmenial Biology

LIVERPOOL MEETING 4th-5th SEPTEMBER, 1975

The 30th Meeting of the Society will be held in the Department of Zoology, University of Liverpool, on

4th-5th September, 1975.

Accommodation will be in one of the University Halls of Residence on the Carnatic Site. The Halls
will provide bed, breakfast and evening meal. The Conference DBinner will be on Thursday, 4th September,

at the Halls of Residence, and will be preceded by an informai Sherry Reception.

Lectures will be held in the Department of Zoology, University of Liverpool. Morning Coffee and
Afternoon Tea will be served in the Zoology Department, and Buffet Lunch will be available in the Students’

Union, on the main campus.

Car parking facilities are available at the Halls of Residence and the University campus. There is no
convenient public transport between Halls and campus, but it might be possible to arrange for a private
bus to take members between the Halls and University, if a sufficient number of members indicate that they

would use this service.

Members are reminded that the Annual General Meeting of the Society will take place during the
meeting and that resolutions and nominations should be sent to the Secretary of the Society, Dr. John

McKenzie, before 22nd July, 1975.

Please return completed booking forms as soon as possible but not later than 23rd July, 1975, to

Dr. Martin Stanisstreet,
Department of Zoology,
Brownlow Street,
University of Liverpool,
P.O. Box 147,

Liverpool.

(Telephone 051-709-6022) .
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Chairman : J. R. HINCHLIFFE

M. STANISSTREET and J. L. SMITH (Liverpool).
Studies on the re-aggregation of dissociated cells on Xenopus laevis early embryos.

J. C. OSBORN and M. STANISSTREET (Liverpool).
Types of RNA and protein in abnormal embryos of Xenopus laevis.

COFFEE.

W. A. HEMMINGS and C. WOOD (Bangor).
The enhancement of protein absorption through the small intestine of the suckling rat.

E. W. WILLIAMS (Bangor).
Protein transport across the ileum of the suckling and adult rat studied by direct deposition EM
autoradiography.

LUNCH

Chairman : M. STANISSTREET

R. G. HARRISON (Liverpool).
Presomite development of the human embryo.

R. C. CONNOLLY and P. H. DANGERFIELD (Liverpool).
Postnatal development of skeletal symmetry.

J. WILKINSON (Liverpool).
Abnormal bulboventricular septation in the human heart.

TEA

Chairman : J. McKENZIE

V. E. PAPAIOANNOU, M. McBURNEY, R. L. GARDNER (Oxford) and M. J. EVANS (University College,
London).
The fate of teratocarcinoma cells injected into early mouse embryos.

J. GIBSON (Aberdeen).
The malformed foetus, a natural tool in developmental biology.
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—Invertase activity during the development of secondary roots of Vicia faba L.

H. A. COLLIN (Liverpool).
Morphogenesis and secondary product formation in tissue cultures of celery (Apium graveolens).

COFFEE

Chairman : M. ABERCROMBIE

J. COHEN, P. DYER and K. TYLER (Birmingham).
Failure of sperms in female mammals.

ANNUAL GENERAL MEETING.

LUNCH

B. SEDDON (Aberdeen).
Studies on the control of cell differentiation in prokaryotic systems. The function of peptide anti-
biotics in the producer organism, Bacillus brevis.

J. E. AARON and F. G. E. PAUTARD (Leeds).
The Golgi apparatus and mineral development in Spirostomium and the osteocyte.

R. ANDERSON (Brompton).
Normal and abnormal development of conducting tissue in the human heart.

TEA
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ABSTRACTS

M. STANISSTREET and J. L. SMITH (Liverpool)
Studies on the re-aggregation of dissociated cells of Xenopus
laevis early embryos.. :
Early embryos of Xenopus laevis have been dissociated with
E.D.T.A., and the cells allowed to re-aggregate. The structure
of the aggregates has been studied by light- and electron-
nicroscopy, and the effects of various substances on re-
aggregation have been determined. : o

J. C. OSBORN and IM. STANISSTREET (Liverpool)
Types of RNA and Protein in Abnormal Embryos of Xenopus laevis.
Exposure of early embryos of Xenopus laecvis to Lithiun chloride
produces characteristic abnormalities which fail to form neural
structures. We have found that such abnormal -enbryos show
reduced cell nunbers, decreased Thynidine incorporation and
increased Uridine incorporation.
The types of RNA and Proteins synthesised in these abnormal
enbryos have now been compared with those synthesised in
nornal ernbryos.

W, A. HEMMINGS and C. WOOD (Bangor)
The enhancenent of protein absorption through the small intestine
of the suckling rat.
The nmechanisn of protein absorption through the small intestine
of the suckling rat is dual. The duodenun transports nore native
protein, is more selective, and possibly less degradation occurs
there. The ileun transports at least an' equal anount of
protein, but less selectively and with ruch nore proteolysis:
the typical protein absorbed is high nolecular weight break down
products (BDP's) which have a very short lifec in the circulation.
(1) This second mechanisn is not subject to the closure at 21
days of age which affects the entry of native protein, but con-
tinués unabated into adult life. (2) Tn. the adult ret HStihas
been shown that a prelininary oral dose of antigen affects the
subsequent absorption of a later test dose, reducing the uptake.
(3) The present cxperinents were intended to test for a sinilar
effect in the suckling. It was in fact found that a preliminary
dose of bovine IgG at 1 and 5 days old led to increased absorp-
tion at 15 days, not only of the test protein but of homologous
IgG fed simultancously. (4) i

(1; Hennings, W..A..1975 a T R C.S Med Sci.f3:216
(2) Hemnnmings, W. A. 1975 b I'R € S Med Sci.!3 262
(3) Andre et al (1974) Eur J. Inmunol. 4 701

(4) Hemmings, W. A. and Wood, C. 1975. IR0
Med Sci (in press). ;

E. W. WILLIAVS (Bangor)
Protein transport across the ileun of the suckling and adult rat
studied by direct deposition El autoradiography.
Ferritin has been observed to pass the ileal epitheliun of the
suckling rat, and has been denonstrated passing from the cells
into the inter-cellular spaces (1) It has been followed by
trace-labelling experiments, and the entry through the ileun
has been found to be substantial. The protein has been
denonstrated in the liver and tissues of the young rat recipient,
as well as in the blood. (2) However, ferritin may possibly be
toxic to the cells and it was felt desirable to confirm the above
findings using normal narmalian IgG's labelled with radioisotopes.
Their presence in the epithelial cells and intercellular spaces
of the ileun are denonstrated by direct deposition autoradiography
in the present studics.



(k) Williamsqu:mW} IRCS Med Sci 2.1341 1974
(2) Williams, E. W. Thesis. Inst. Biol. 1975

R. G. HARRISON (Liverpool) o
Presonite developnent of the hunan enbryo.
Presonite human cmbryos of sinilar ages and of the sane
Horizon often show considerable variation of histological
characteristics. The features of four such enbryos, dis-
covered and oxanined in Liverpool, will be reported and the
presence of abnornal pathological features described.

R. C. CONNOLLY ‘and P. H. DANGERFIELD (Livorpool)
Postnatal development of skeletal symnctry
Failure to naintain bilateral symmetry during postnatal develop-
nent in Man is not an unconmon situation. It is, however,
usually self-liniting and self-correcting. Sone cases in

- ‘which syrnetry is not maintaincd result in gross skeletal,

. puscular and visceral defornity.
Detailed studics of growth patterns in these children indicate
not only widecspread disorders of growth.in the long bones but
a nuch nore generalised abnormality of overall developnient
related to the peripheral cnd--organ responses to central control
of growth and failure of any lateral tgtandstill" or "catch-up"
nechanisns to nmaintain bilateral symmetry.

J. WILKINSON (Liverpool) .
Abnornal bulboventricular septation in the human heart.
Developnent of the inter-ventricular septun depends upon the
sinultaneous growth and correct spatial alignnent of several
septal structures including the left bulboventricular ridge,
the conal ridges and the posterior inter-ventricular ridge.
Additional processes which contribute to normal bulboventricular
septation include regression of the right bulboventricular
ridge and conal absorption. Abnormnal orientation of the conal
ridges and inappropriatc conal absorption are seen in a spectrun
of abnornalities including Fallots' tctralogy, double outlet
right ventricle and transposition of the great arteries. More
bizarre anonalies including "P" Transpecition and double outlet
left ventriclc also show abnornalities of conal septal orienta-
tion and conal absorption. Univentricular hearts, with and
without outlet chambers and tricuspid atresia show abnornmalities
which appear to inply faulty developnent of the posterior inter-
ventricular ridge and persistence of the right bulboventricular
ridge. i .

)

V. E, PAPATOANNOU, M. McBURNEY, R. L. GARDNER (0xford) and

M, J. BVANS (University College, London)
The fate of teratocarcinona cells injected into ecarly nouse
cnbryos. i :
Results of injection of teratocarcinona cells fron cell lines
derived from several tunours into nouse blastocysts indicate
that these cells are capable of colonizing the host cmbryo
and giving rise to a varicty of normal cell and tissue types.
In sonc cases the cells give rise to tumours in the newborn
which resemble the original embryonal carcinona. The
relevance of the karyotype and other conditions leading to
these diffcrent paths of differentiation or malignancy as well
as the developnental capacity of the different cell lines
will be discussed.



_J. I. GIBSON (Aberdeen) = / :
The malforned: foetus - a natural tool in developnmentgl
biologys:: Fas y : s
The interdependence of vgrious disciplines are necessary to
solve the problems concerned with perinatal nortality.

This paper attenpts to illustrate by exanple of infants and
foetuses coning .undexr the Pathologist's knife, the need for
a developnental biologist as part of the tean. d

D. FRANCIS and R. D. MacLEOD -(Newcastle-upon-Tyne)
Invertase activity-during the development of secondary

2 roots of Vicia faba L. . ;

“+Specific activity of the enzyme invertase has been determinecd
in'darge’ prinordia (LP), lateral roots which have just

« energed through-the-tissues of the prinary (JE) and secondary
roots of various lengths in Vicia faba. Invertase activity
was high in LP and JE, declined to comparatively low levels
in the apical neristens of 1-4 nm long lateral roots, but
increased again in the apices of 5 mm, 1 .cm.and 4 cn long

~roots., “lMoreover, in the longest roots investigated, a
second peak of invertase activity was found 4-5 nn distal
to the apex. These changes in enzyne activity will be
discussed with respect to the organisation of the lateral
root apical neristen and the onset of differentiation in
developing secondary roots. . . . =

H. A, COLLIN (Liverpool)
Morphogenesis and secondary product formation in tissue
cultures of celery (Apiun ﬁraveolens).
Tissue cultures of celery have been derived fron petiole
Ssections of the mature plant and fron gerninating seedlings.
Callus and cell suspension cultures can be induced o © .
differentiate to form embryos and finally snall plants which
in turn can be grown to maturity. The development of the
pattern of secondary compounds characteristic ‘of the mature
plant is being exanined at all stages of differentiation
using histological, TLC and GLC nethods.

J. COHEN, P. DYER 2nd K. TYLER (Birminghan)
Pailure of sperms in-female narmals. '
Redundancy of ganetes, especially sperns,. is comnonly observed.
It has clasBieally been attributed to the design of the female,
The altcrnative explanation-is-that during the process of
ganetogenesis cvents occur which result in-ganctes which are
nornally ‘incapable of reaching fertilisation. A correlation

. between spern redundancy and chiasna frequency has been
denonstrated., This idea appears to link several obscrvations
such as the nunber of sperns inseninated, .cocyte atresia and
nany of the apparently contradictory immunological results,
,but several recent findings are difficult to explain, We
~are gt present investigating the distribution of 3H—thynidine
and “H-arginine labelled sperms in the fomale tract and during
gonetogenesis by autoradiography. Attachnent of immuno-
globulins to spermatozoa is being exanined, using irmuno-
fluorescence and other techniques, to reveal the node of
attachnent of these molecules and any differences in the
antigenicity of sperms from different regions of the female
tract. The results will be used to test selection of sperns
by the fenale mamnal,



h

B. SEDDON (Aberdeen) - Bl
Studies on the control of cell differentiation in prokaryotic
systens. The function of peptide antibiotics in the
producer orgenisn, Bacillus brevis.

Sporulation in bacilli offcrs a nodel systen for‘the s?udy of
cell differentiation. Recent investigations using this
developnental prograrme have indicated that ecarly cvents
relevant to the process of cndospore formation nay play
regulatory roles controlling the subsequent appearance of

the ordered, temporal sequence of events leading to the
production of the nmature endospore, e.g. serine protease
production, modification of DNA - dependent RNA polymerase
cte. ; s s &
Antibiotic production is also one of the very carly evcnt§
associated with sporulation in bagilli and rccent suggestions
inply that these nolccules nay play an inportant regulatory
role in sporulation. The current situation concerning this
topic will be discussed together with prelininary findings
nade in this laboratory using Bacillus brevis which produees
peptide antibiotics early in the sporulation process.

J. E. AARON and F. G, E. PAUTARD (Leeds)
The Golgi apparatus and nineral development in Spirostorfan
and the osteocyte.

SEE PAGE 5

R. ANDERSON (Bronpton)
Normal and abnornal developrment of conducting tissue in the
hunan heart.
Both phylogenetic and ontogenetic studies support the concept
that the cardiac specialized tissues originate fron the junc-
tional areas of the prinitive heart tube. Thus in early stages
sinuatrial, atrioventricular, bulboventricular and bulbotruncal
rings of conducting tissue are recognizable. The looping
process together with the formation of the posterior inter-
ventricular septun bring the sinwatrial, atrioventricular and
bulboventricular rings into apposition, thus rernitting the
fornation of the atrioventricular junctional area and the
ventricular specialized tissues. The node and atrio-
ventricular bundle are forned astride the developing septun
and therefore naintain a position astride this structure !
following naldevelopment of the septun. Should the posterior
septun not be developed as in univentricular hearts or be
incorrectly aligned with the atrial septun as in cléssic:lly
corrected transposition, then the normal node snd bundle will
not be forned. Instead an anterior expansion of the atrio-
ventricular ring, present in nornal hearts, establishes con-
tact wi{h thz vingricular specialized tissues and forms an
unusua situated conducting systen of i i
significgnce. g sy of considerable surgical
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A current view that the inorganic substance of bones and teeth
is the result of extracellular events is exanined in the light
of observations of calciun phosphate deposition in the protozoan
Spirostonun ambiguun and in the osteocyte of the developing
nouse calvariun, Correlated optical and electron nicroscope
studies suggest that the mineral that appears at the calcifica-
tion front in bone comriences in the golgi apparatus of the
osteocyte as part of a conplex cycle of cell activity. The
characteristic clusters of nineralized filaments within the
osteocyte closely resenble those in Spirostorumn, The histo-
chenical identification of particles of calciunm phosphate in
soft tissues indicates that a connon nechanisn of mineral
fabrication nay be a fundanental feature of most, if not alls
cells, Bone nay therefore be recgarded as a tissue in which

the normal intracellular cycle of calciun phosphate formstion
has been extended to create, by organised extrusion of nineral
structures, a specialized extracellular environment. The
relationships between the cell and its nineral products are

such that they provide a flexible support as well as a netabolic
reserve which can be repositioned or resorbed in response to
external stinuli,



