1). In matings with HfrH clone homo-
geneity increases with incubation time
from a value of about 50 percent to
100 percent in approximately 140 min-
utes or about four divisions of the recip-
ient parent. In view of the fact that 90
percent of the clones produced from
matings from the Cavalli strain are
homogeneous with no incubation, the
resolution of this type of experiment
is inadequate to study the kinetics of
segregation in this strain.

These two types of experiments sug-
gest that DNA synthesis is required
in the recipient parent if a multiplicity
of recombinant classes per zygote great-
er than two is found regardless of
whether recombination occurs via copy-
choice, break-and-reunion, or a combi-
nation of the two. The studies reported
here with HfrC indicate that generally
only one recombinant type is produced
per zygote, a result consistent with the
earlier studies of Lederberg (I) and of
Tomizawa (3). Less complete studies

with other Hfr strains (AB735, Hfrl,
and Ral) indicate that the segregation-
al pattern of the Cavalli strain is typi-
cal of these strains and that the Hayes
strain may be considered to have the
aberrant behavior.

TaoMAS H. Woop
Department of Physics, University
of Pennsylvania, Philadelphia
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Human Growth Hormone and Placental Lactogen:

Structural Similarity

Abstract. Sequential analysis of the first 17 amino acids from the amino-terminus
of human placental lactogen reveals similarity to the sequence of human growth
hormone, 11 of the residues being identical.

The similar immunologic and bio-
logic properties of human growth hor-
mone (HGH) and placental lactogen
(HPL) led us to look for structural
similarities. The molecular weight of
HGH is 21,500 (1), and the complete
amino acid sequence has been reported
(2).

A purified preparation of HPL for
structural analysis was isolated from
human term placentas by salt extrac-
tion, ethanol precipitation, gel filtra-
tion, isoelectric precipitation, and ion-
exchange chromatography (3); it was
homogeneous on gel filtration, disc elec-
trophoresis, and analytical ultracentrif-
ugation. The COOH-terminal amino
acid was phenylalanine, the NH,-termi-
nal sequence was H-Val-Gln-, and the
amino acid composition was similar to
that of HGH.

- The molecular weight of the hor-
mone, as determined by ultracentrifu-
gation, is reported to be 37,500 (4)
and 39,000 (3), whereas the minimum
molecular weight calculated from quan-
titative NH,-terminal data is 21,500 (3).
Ultracentrifugal studies of HPL have
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shown evidence of the presence of a
monomer having a molecular weight
of 18,600 (4).

These findings suggested that the
HPL molecule may be chemically re-
lated to HGH. To further examine this
possibility we have determined the se-
quence of the first 17 residues from
the NH,-terminus, using the protein se-
quenator of Edman and Begg (5). The
purified HPL (7 mg) was directly sub-
jected to degradation in the sequenator
by use of the technique described for
myoglobin (5).

Each degradation cycle produced one
main amino acid component and a very
faint second component. We present
the sequence of the major component,
with the NH,-terminal structure of
HGH (2) for comparison:

HPL: H-Val-GIn-Thr-Val-Pro-Leu-Ser-Arg-

HGH: H-Phe-Pro-Thr-Ile-Pro-Leu-Ser-Arg-
1 2 3 4 5 6 7 8
Leu-Phe-Asp-His-Ala-Met-Leu-Gln-Ala-
Leu-Phe-Asp-Asn-Ala-Met-Leu-Arg-Ile-
9 10 11 12 13 14 15 16 17

In this sequence of 17 amino acids

from the NH,-terminus of HPL, a total
of 11 are identical with those occupying
the same position in the HGH mole-
cule. Such extensive similarity between
the two hormones establishes beyond
doubt a structural relation providing a
basis for the well-documented immuno-
logic and biologic similarities of HGH
and HPL (6). Our results support the
proposal that the HPL monomer con-
sists of a single peptide chain with con-
siderable similarity to HGH.

The minor component of each cycle
had a sequence identical with that of
the main component, with the excep-
tion that the NH,-terminal sequence H-
Val-Gln- was missing. The presence of
such a “shortened” molecule in the
preparation is interesting in view of the
suggestion (7) that the two unidentical
chains of bovine growth hormone may
differ only by the absence of a small
NH,-terminal peptide.

Further sequence studies of HGH
and HPL should provide structural ex-
planations for the differences in po-
tency of the antigenic, lactogenic, and
somatotrophic properties that are shared
by these molecules. The production of
similar proteins by such diverse cells
as the pituitary acidophils and the pla-
cental syncytiotrophoblast (8) doubt-
less reflects a biochemical need analo-
gous to that which evokes the produc-
tion of chorionic gonadotrophin by the
placenta to maintain the corpus luteum
of pregnancy. However, since the func-
tion of HPL has not been fully eluci-
dated, the nature of this need remains
unapparent.
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