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Self-organization of the in vitro attached human
embryo

Alessia Deglincerti'*, Gist F. Croft'*, Lauren N. Pietila', Magdalena Zernicka-Goetz?, Eric D. Siggia® & Ali H. Brivanlou!
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Self-organization of the human embryo in the absence -
of maternal tissues

Marta N. Shahbazi'®, Agnieszka Jedrusik'”, Sanna Vuoristo'~, Gaelle Recher'®, Anna Hupalowska',
Virginia Bolton®, Norah M. E. Fogarty’, Alison Campbell’, Liani G. Devito’, Dusko Ilic’, Yakoub Khalaf’,
Kathy K. Niakan®, Simon Fishel’ and Magdalena Zernicka-Goetz'’
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372 NAT
of the year gave the same symptoms; (s) on L.
P cmpinellifali t were

% L. pimpinells the symp
identical both in the inoculation from the vine and
from diseased 1. holstand.

From J. holstani the igolate has eo far been trans-
mitted to tobacco (variotica White Burley and
Swmsun) and to Petunia, by sap and by Myzodss
persicae ; to Ni Tuaté Dt 2

E ril 1961

Vou. 190

the names mottled™s, brindled?, tortoiseshell®,
dappled®, and 28K * They have been thought to be
allelic with one another, but since no fortile mnles
can bo obtained from any oxcept, in rare ceses,
brindled, direct tests of allolism have usually not
been possible. In addition, n similar phenotype,
described as ‘variegated’, is seen in fernales hetero.
zygous for cont colour mutants translocsted on to the
X.oh 78

@ ra
l’iqna:ﬁmuiaandl.holdwaibyu&. Tho per
infoction in tho tr ission from thess species to the
sarné gpeciea or to the other spacies that gave positive
results in the inoculation from 1. haolstand, is higher
than in the t. ission from 1. holstans.

We are trying to transmit the isolates from the
herbacsous plante to grape vine, For this work we
wso Bymptomless grapoe vines, solocted during three
yeers and bolonging to varieties that appeared to be

very receptive to the ‘infectious degenoration’ in
previous experiments on transmission by grafling
from vine to vine,
Other work in progress s the identification o
the isolates.
No rod-shaped virus particles wore scen in & series
of obearvations, using the electron microscops, with)
d btained Joh ‘s mothod and wit
drope prepared with Brandes's dipping met
both with diseased g::i)e vinee (leaves, shoots
roots) snd with infected herbaceous plants.
E. Banvaccr
A. Avicr
P. Boxorna
E. Berro
G. Focuiant
K. REFATTI

Istituto di Patologia vegetule,
Universita di Milano.

* Amied, A, Baldocel. K., and Refattl, B, Ans. Foeold A grria Mo
(N3, 7, 41 (1053),

GENETICS

Gene Action in the X-chromosome

of the Mouse (Mus musculus L.)
Ohno and Heuschka® showed that in fomale mice
lone ck of v i calls and of
normal diploid colls of the ovary, mammary gland
and liver was heteropyknotic. They interproted this
. ) q

ns an an geated
[that the so.called sex chromatin was «:ompo::‘f of one
heteropyknotic X-chromosome. They laft open the
uestion whother the heteropyknosis was shown by

It iz here suggestod that this mosaio phenotype
is due to the inactivation of one or other X-chromo-
some early in embryonic development, If this is true,
pigment cells desconded from cells in which the
chromosome carrying the mutant gene was innctivated
will give rise to & normal-coloured patch and those in
which the chromosome careying the normal gene
was inactivated will give rise to a mutant.coloured
patch, There may bo patches of intermediate colour
due to cell-mingling in develop The stripes of
the coat of female mico heterozygous for the gene
tabby, T'a, which affocts hair structure, would have &
similar type of origin. Falconer® roported that the
black regions of the coat of heterozygotes had s hair
structure resembling that of the Ta hemizygotes and
homozygotes, while the agouti rogions had a normal
stracture.

Thus this hypothesis prediots that for all pax-linked
gones of the mouse in which the phenotype is due to
localized gene action the heterozygote will have o
mossic appearance, and that there will be a similar
effect when autosomal gones are teanslocated to the
X-chromosome. When the phenotypoe is not due to
localized gene action various types of result are
possiblo. Unloss the gene action is restricted to the
descendants of & very small number of cella at the time
of insotivation, these original cells will, oxcept in
vory rare instances, include both types. Therefore,
the phenotype may be intermodiate between the
normal and hemizygote types. or the prosence of any
norroal cells may be enough to ensure & normsl
phenotype, or the observod oxpression may vary a8
the proportion of normal and mutant cells varies,
loading to i 1 P .

Qa D P in £
The geno bent-tail, Br 19, may fit into this category,
having 95 per cent p and variable exprossi
in heterozygotes. Jimpy, jp, is recessive, suggesting
that the presemeo of some normal colls is enough to
ensure a normal phenotype, but Phillips'!
one anomalous femalo which showed the junpy
pheaotype. Sinco it showed the haterozygous pheno-
type for Ta this animal cannot be interprated 83
an XO fernale ; it is possible that it reprosents an

le of tho rare i when by oh all the

puternal X.chromosome only, or the
from either parent indifferently.
The presont communication sug that the
evidence of mouse gonetics indicates: (1) that the
It pyknotic X-ch can be either 1

colls reeponsible for the jimpy phenotype had the
normal gene inactivated.

The gonetic evidence does not indicate at what
stage of embryonic dovolopment the inactivation of
one X-ch occurs. In embryos of the cat,

or matarnal in origin, in different colls of the same
mnimal; (2) that it is gonetically inactivated,

‘T'he avidenee has two main parts. First, the normal
phenotype of X0 females in the mouse® shows thuﬁ

monkey and man sex-chromatin is first found in
nuclei of the late blastocyst stage'* %, Inactivation
of ono X at s similar of the mouse embryo
would be compatible with the observations. Since an

affocting cont colour cause & ‘mottled’ or ‘dappled’
phenotype, with patches of land t colour,
in females heterozygous for them. At least six muta-
tions to gones of Jdn type have been reported, under

only one active X.ch i v for X0 faroalo is normally fortile it is not nocosanry o
development, including sexual develog The p late that both X-chromosomes remain func-
second piece of ovidence concerns the mosaio o0- tional until the formation of the gonads. .

typnoffcmdenﬁcehmomymformm-' The k tin is th ht to bo _from
mutants.  All sex-linked mutants so far known one X .chromosome also in the rat, Ramn i,

and in the opossum, Didelphis virginiana's, 1f this
should prove to be the caso in all mammals. then all
female mammals heterozygous for sex-linked mutant
genes would be expoctad to show the same phenomena

as those in the monss. The coat of the tortoiseshell
cat, being & mosaic of the black and yellow colours of
the two homozygous types, fulfils this expectation.
Medical Research Council Mamy F. Lvox
Radiobiological Ressarch Unit,
Harwell, Dideot.

TOhno, 5, and Hamschks, T, S, Cencer Rex., 20, 541 (1060).
Y Welshons, W. J., and Rwssell, L. B, Pror, I8, Nat, doad. Sei.,

* Fraser, Sobey, &, and Sploir, C. C., J. Gener.. B1. 217 (1963)

! Lyom, J. Hered., 81, 116 (19¢0),

 Dviekie, M. M., J. Hered., 48, 108 {1904).

“ Phillips, B. J. 5., Genet. Rea. (In the press),

TRuwsell, Lo B, and Baogham, J. W., Gewetice, #4392 (1900),

* Ruesell, 1, B, and Basgham, J. W, Genetics, 45, 1006 (1060),

Y Faloooer, D, 8., Z. indwkt, Abstomm, v, Fererbleloe, 86, 210 (1053),

" Garter, K. D, Prec. U8, Not. Acad, Sri,, 88, 876 (1952).

OPhllipe, R, .8, Z. indwki. Abstomm, n. Vererbleire, §8, 322 (1054).

" Awstin, C. B, sl Amoeoso, B, C., Eip. Celi Res,, 18, 419 (1957).

S Park, Wo WL, L Anac, 81, 568 (1957),

" l‘nu'm‘.\:.. Kaplan, W. D, and Kinoeita, I, Ezp, Call Hes. 18, 415
.

i N
oo, 8., Kaplan, W. D, asd Kincsito, B, Eap, Cell Nes,, 19, 417
(1900).
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Two Inbred Lines of Chickens

lonst in part, to & proliferation of cells derived from
he injected blood's. Cock and Simonsen® have
own that virtually no splenic enlargement oceurs
when the blood-donor and embryonic recipionts are
iembers of the same inbred line of chitkens, The
phenomenon  of splenic enlargement seens o be
fund 1ly logical in nature, and due 1o
donor cells proliferating in response to thoee host
lantigens which differ from any in the donor.

[t should be poesible, by injecting blood from adult
birds from one parental line into Fygeneration and
fback-cross embryos between two inbred lines, to
analyes the antigenic difference of the other parental
line. Assuming that the antigens of the parental
lines are domineatly determined and that they
& in crogses between the lines in & Mendelian
then a proportion of F,.generation embryos,
and of embryos of the back.cross to the parent of the
blood.donating line, will be expected to lack those
genes which determine antigens ocowrring exclusively
in the non-blood.donating line. The proportion of
embryos which lack these genes will be ()~ in the
Fygeneration and (4) in the back.cross, where » ix
the number of pairs of genes involved. Since spleno.
megaly will oceur only when the recipient embryo
posseasos antigens foreign to the donor cells, these
are also the proportions of embryos in the respective
erosses which will show no splenic enlargsment.  All
F, hybreids and embryos of the back.cross to the
parent of the non.blood.donsting Tmo will recoive
the genes which determine antigens peculiar to the
non-blood-donating Jine and ell these embryos will
therefore show lenic  enlargement. Thus, an
vatimate of the value of n can be obtained by observing
the proportion of F, and back-cross embryos which
show no splenic enlargement. The genetic basis for
this method is eesentially similar to that wsad in
analysing histo-compatibility differences  botween
inbred strains of mice using tumour transplantation?,
and skin transplantation®,

Fashi

373

The method outlined above has heen uesd to
observe antigenie differences botween the Rosssheath
- and [-inbred lines of White Leghoms®. Both
linss have been brother-sister mated anmuslly for
more than twenty generations, Chick embryos wers
injected intravenously st 15 days of incubation with
0-1 ml. of citrated blood from J-line cocks, and killed
4 days later and their sploens weighed. The embryos
injected were : (-line embryos, J.line embrycs, the
Fygemeration (OF » CI and O » I1C), and tho
bock-crosses (€1 and € x 1, 1 x O and
I < 7€), In designating the erosses, the malo paront
in stated first, Two I-lina cocka were umd as blood.
donors to the ¥, and back.croas embryos and oxpori-
ments with each donor were performed twice. Only
& small number of ¢ embryos were available for
injection, but the marked splenic enlarguments
obtained indicato that € tissues are aatigenic to [
colls. A small number of [.line embryos injected
with [.blood showed no splenomegaly. So far, wo
have had no ¥,-hybrids to test, but Cock and Simon-
=en? have obtainod splenic enlargement after injocting
7-blood into newly hatehed € 1 chicks, The
patterns of spleen weights obtained after injocting
/-blood into F'; and back-cross embryos were sirilar
in each of the four experiments, and the results have
beea pooled in Fig, 1. The proportions of sploens in
the different crosses showing no enlargement are
shown in Table 1, and these results are compared
with the theoretical frequencies expected for 1, 2 and
3 pairs of domi gones  determini antigend
peculiar to the C-line. The proportions best fic the
expectancy for one pair of genes, and the results
suggest, therofore, that the C-line carries ons antigen

pable of stimulating splenic enl ) which ix
absont from the [-line. The results also fit the
expectancy if the C-lino possesses one dominantly
determined antigen and one recessively determined
antigen foreign to the I-cells. In this case, the
proportion of unenlarged splesns in the F.generation
would be 18:75 per cent (the proportion fulls in &
series (1)% > (1%, whero i, is the number of pairs of
recepsive genes snd no s the number of pairs of
dominant genes).  The proportion of unenlarged
spleens in the back.cl would i 3 d
However, until we have other aevidence for the

No., of spheens

.
° _hM%
o 20 40 60 SO 100 120 140 140 180 200 20

Splenbe waight (s )

Fig, 1. Distribution of spieen weights obtained anter injecting
Tl cork-blood into P-grmerstion bnek-rroa  enmbryos.

Salid aquares., make 5 open squares, feiile e
) U ox O wd C % IO embeyos; (0) T« €7 nmd £ » 1€
embeyos : (o) CF x OF and €1« 10 embeyos
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Current Biology
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