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AID Grant No. DPE-5544-G-S5-6046-00.

Interim progress report for period of 6/30/86-12/31/88.
Dec. 31,1988.

Title: Isolation of a luteotropic substance produced by the blasotcyst

and early pregnancy diaganosis in cattle.

ObJjectives for second &ix months:
1. Purificatior. of bCG by eliminating higher molecular weight
substances using acidic extracts.

2. Analysis of the lower molecular weight fractions by using reverse

phase HPLC.

Summary:
To determine if luteotropic activity is present in the bovine

placental granules, fetal cotyledons from fetuses of 50-100 days of

gestation were used. Enriched granules were prepared using a Percoll
gradient. Active substances were obtianed from the granules by freeze-
thawing. The extracts thus obtained were then eluted on a Sephadex S-

300 Column. Higher molecular weight substances were eliminated by using
acidic extracts. The low moliecular weight fraction was further
anyvalsed using reverse phase HPFLC (acetonitrile:water gradient). It
wvas found thal the elution of this substance at 45% acetonitrile
resulted in a 100 fold increase in lu’eotrophic activty in the biossay
conpared to Sephacryl fraction. The small molecular weight substance
was heat stable and not extracted to the organic phase when partitioned

between ethanol:chloroform.

Methods:
Acidic extract: Granules (preparation described in previous report)
wvere heated to 97C for 5 min in 2 N acetic acid immediately after
collecting from the Percoll grandient. The granules lysate was
centrifuged at 160,000 g for 30 min at 4C and the supernatant was
lvophylized.
HPLC reverse phaise chroma'og.aphy:

The acidic granules extract was fractionated on a C-18 reverse phase
column (Econosphere. 5 micron, Alltech, Avondale,PA) with a linear
gradient of 0-80% acetonitrile containing 0.1% trifluoracetic acid.

Fractions of 1ml were collected and lyophylized.
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Results:
Fig.1. shows SDS polyacrylamide gel electrophoresis comparing cytosolic

extract, total granule extract (b) and the acid granule extract (c).
Different protein p.ofiles were obtained using these purification
steps. The total and acidic extracts both showed a larger variety of
low molecular weight proteins than did cytosol. In the total extract
there was an enrichment of the nrotein of Mr 29,000 and 35,000 whereas
the acidic extract exhibited proteins of Mr 31,000 and 32,000.

The acidic granules extrac. was fractionated using HPLC C-18 columns,
lyophized and analyzed in the bioassay, i.e., the enhancement of
progesterone production by dispersed bovine luteal cells as described
in the previous report. Fractions 17-20 enhanced progesterone
production to 3.4 times more than in the control (Fig.2). HCG by itself
increased progesterone secretion 3 fold.

As shown in table 1, the acidic granule extract was 10 times more
active than the total granule extract. The C-18 peak was 470 times
higher than that for the total granule extract.

The h.pl.c-active fractions were extracted by phase partition of
methanol:chloroform (2:1 v/v). No enhancement of progesterone

seecretion when cells were coincubated with the chloroform phase.

Objectives for the next six months:
1. Continued purification of the bCG.
2. Hybridization of the placental mRNA using cDNA probes for hCG.
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Column Progesterone

ng/pg granule protein/200000 cells/2h

Total granule 0.8

extract

Sephacryl S-300 high

molecular weight peak 3.84
Acidic granule extract 10.2

C-18 h.p.l.c.
(45% acetonitrile) 470

Table 1. Progesterone synthesis by bovine luteal cells in the

presence of granular fractionated extracts.
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Frogress Report
AID Grant No. DFE-5544~6-85-5044-00

Jurie I0, 1988

Title: Isolation of a luteotropic substance produced by the

blastocyst and early preanancy diagrosis in cattle,

Objective for the first six months:

1. To partially Purify hCG by ammonium sulfate Precipitation and
column chramatography.

2. To develap a new svstem based on izolation of aranules to give

substances of high specific activity,

Summaryv of Results;

To determine if luteotrophic activity jg Present in the bovine
Placental aranules, fata] cotveldons from fetuses of So-100 dave
of gestation wera  used, Enrichzg aranules were srepared using a
Fercall aradient, Active substances were cbtained from the

aranules by freeze-thawing. The evtracts thus obtained were then

eluted on a Sephacrvl §-700 columnm, The resultant fractions were
thern analvesed by  twao metnods: {1 a radioreceptor assay for
hCG-like substiances and (Z) 4 bipacssay Using progesterone

Production by bovipe luteal celle. 1t was found that there were
two peaks of activity, one indicative of a hiah molecular weiaght
substance snd the second of & low molecul ar weight substance.

Both pealks g9ave positive results in the radioreceptor acssay and

bioassay.



Description of Technigues:

Granule preparation

Fetal cotyledons were temoved from the chorion and tissue
was minced with ecissors and aranules released by stirring
vigorously for 2 h at 22°C in MEM (1:13 v/v). The material was
filtered throuah twe lavers of gaure and centrifuged at I50g for
5 min. The supernatant was further centrifuged at 43000 for
15 min. The pellet was resuspended in a small volume of MEM and
loaded on a discontinucus Fercoll aradient (1.0%, 1.04, 1.06,
After % min centrifugation at 4800g. the 1.04 a/ml

1,05 gsml) .,

densityv laver. which contained the aranules, was collected.
The aranul es were then lyszed by freecinag and thawing and

membranes were pelleted by centrifugation (100,000:a, 20 min at

4° C). Supernatant was collected and lveophilized.

)

fel filtration

Total granules euntracts were fractionated on a Sephacrvl
8-700 column (100 0 S cme Fharmacia, Uppsale., Sweden) and

luted. using Tris buffered saline (0. 0177 PM=Triz—-HCl, 0,012 11
NalCl and  0.00% M FCl: pH 7.4, Fractions of 4.7m]l wera collected

and lvophtilioesd.

Chorionic nonadatrophin~lilie activity

oty vty of the various fractionz obtainedl throuohout
purification proacedures was determined by & radioreceptor assayv
CREAY for  ROGB usimg rat testicular  tissue, and 1*®9 labelled
RCG. WCHA was radiclabelled with 129] by the Iodo-oen method.

Fovine jutesl cells were disperzed with collapenace. The
trypan blue dye erclusion test indicated that Q0% of all cells
were viable. The cells (Z00,000) in 0.5 ml MEM wers 1ncubated in
“ h.op.l.c. or Sephacryl S-=700 chromato-
araphed fraztions. After a 2 h incuheation at IZ7°C, in the
S0 Cl, cells were pelleted by cerntrifugation. and

S replicates with hCG,

precence of
progectorons measured by FIA.

The total ararulesz entract of the aranules was fractionated

on a Sephacrvl S~-Z00 cclumn, lvophvlized and &analyvsed for
relative 1mhabiitory bhinding of *22l-labelled hCG in radio-
receptor assayv. Tuo main peaks showed displacement of hCG: tad

Fractions T&-41 and (b) smaller molecular weight fractions &35-73.
The first peal is eguivalent to 110 ng hCG/ 20 pa protein, Y
detected by FRFRA, and the low molecular weight peal is equivalent
to S% ng hCG/20 pam protein. Chorionic gonadctrophin activity of
the major peak was not stable after & davs at DoC, On the other
hand. the lcower melecular weight peal was stable to freezina +or
at least 1 menth.

Luteal cell cultures were incubated with Sechacryl S-300
fractions and progesterone synthesis was measured by RIA. hCG (5
na/ml) increased progesterone synthesis by 53% above cortrol. The
low molecular weight fractions (&7-78) increased proaesterone
synthesis by 835%, and the higher molecular weight peak (fractions

45~-50) increacsed it by S7%.




Objective for next six months:

Higher molecular weight substances will be eliminated by using
acidic extracts. The low molecular weight fraction will be
further analysed using reverse phase HFLC (acetonitrile:

water gradient).
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