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

Interim progress report for period of 6/30/88-12131/88.
 

Dec. 31.1988.
 

Title: Isolation of a luteotropic substance produced by the blasotcyst
 

and early pregnancy diaganosis in cattle.
 

Objectives for second ci: months:
 

1. Purification 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 molecular weight fraction was further
 

anyalsed using reverse phase HPLC (acetonitrile:water gradient). It
 

was found that the elution of this substance at 45% acetonitrile
 

resulted in a 100 fold increase in lu'.eotrophic activty in the biossay
 

compared 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)
 

were heated to 97C for 5 min in 2 N acetic acid immediately after
 

collecting from the Percoll grandient. The granules lysate was
 

centrifuged at 100,000 g for 30 min at 4C and the supernatant was
 

lyophylized.
 

HPLC reverse phAse chroma~oqcaihi :
 

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% acetonitrite containing 0.1% trifluoracetic acid. 

Fractio,,3 of lml I h k~d InSg : lyophylized.2 7 9 8were collected and DEC 



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 protein 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 .7-20 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 chlo,-oform phase.
 

Objectives for the next six months:
 

1. Continued purification of the bCG.
 

2. Hybridization of the placental mRNA using cDNA probes for hCG.
 



c 
Mrx 10-3 a L 

D 

205-"s­

116 ­ : 

9 7- -. 

66 "-.'­

45--­

29..I.--

FI G. I1 



0 

C18 -H PLC 

340 

300 

~U200-

E 

140 

120 ­

-10 

0 5 10 15 20 25 30 0 
02 

FIG. 
Tube No.
 

-80 



--- -----------------------------------------------------------

Column 
 Progesterone
 

ng/gg 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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Progress Report
 

AID Grant No. 
DPE-5544-G-SS-6046-OC
 

June 30, 1988
 

Title: Isolation 
 of a luteotropic 
 substance produced by the
 

blastocyst and 
early pregnancy diagnosis 
in cattle.
 

Object-ive 
for the first six 
months:
 
I. To 
 partially purify bCG by ammonium sulfate precipitation and
 

colman chromatography.
 

2. To develop 
a new system based 
on isolation of 
granules 
to give
 

substances 
of higoh specific activity.
 

Summary of 
Results:
 

To determine if luteotrophic activity is present 
in 
the bovine
 
placental granules, 
 fetal cotyeldons from fetuses 
of 50-1C0 days

of gestation 
were 
 Ised. 
Enrichea granules were 
oreoa-pd using 
a
 
Fercoll 
gradient. 
 Active 
 substances 
were 
 obtained 
 from 
the
 
oranLles by 
 freeze-,thawin. 
 The e;tracts thus nbtained were then
 
eluted on 
a Sephac:rvl 
S-7O0 
column. 
 The resultant fractions were
 
then analysed 
by two metnods: 
 (1) a 
 radioreceptor 
assay for
 
hCG-like substances 
 and (2) a bioasssay 
 using progesterone
 
production by 
bovine 
 luteal 
cells. 
It was found that 
there were
 
two peaks of 
activity, 
one indicative of 
a 
high molecular weight
 
substance 
-nd the second of 
a low molecular weight substance.
 
Both peaks gave 
 positive results in the radioreceptor 
assay and
 

bioassay.
 

.kec'c ......, 3EP 6 8 



Description of Techniques:
 

Granule preparation 
Fetal cotyledons were removed from the cherion and tissue
 

was minced with scissors and oranules released by stirrin
 

in MEM (1:1 v/v). The material wasvigorousely for 2 h at 22C 


filtered fhrouh two layerC of gauze and centrifuThed at e5ri for
 
at 4350q for
f mn. The supernatant was further centrifuged 


15 min. The pellet was resuspended in a small volume of MEM and
 

loaded on a discontinuous percol iradient (s.mal , 1.04. 1.06,
 

1.06 	 g/ml . After 15 min centrifuation at 410, the 1.04 ,/mi 

densitv 	 laver, whiAoh contain end the or-anul was col ected.
 
and thawing and
Tne lranues were then 1,ysad by freeing 

membraneswere pc 1eeden by fentrif (10n'd[" atiation thwin 

40 C). Supernatant was collected and lyophilized. 

Gel fi itrltion 
Total granulee e: tracts were fractionated on a Sephacrvl 

S-300 col umn ' 00 " 2.5 cm: F'harmac i a. Uppsala. Sweden) and 
el uted. usi ng Tris buffered sali ne (0. 37M_-Tris-HC1 , 0.012 .. 

NaC 	 and C.005,M IC pH 7.4). Fractions of 4.,-m] were col lected 

and ] ,ophilin :1 d. 

Ac i' tv of the v,7-i oIU fract i on obta-i r throughout 

nurficat ion procedures was determined bv a radioreceotor assay 

(RRA! for hCG usi.ng rat testicular tissue, and I"" labelled 

hCG. hCG was radhc] abel]ed with 10"T b, the Iodo-en method. 
Bovinr-,e uteal cal were- di spersed wi th - -. enae. Tie 

tr'pan blue dye e:clInsin test indicated thiat 90% of all cells 

were viable. The cells (200.( OC 1n 0.5 ml MEM were inncubated in 

5 replicates with hCG h.p.l.c, or Sephacryl S-500 chromato­

araphed fractions. After a 2 h incubation at 770C. in the 

presence of 5t CO,, cell , were pelleted by centrifugation. and 

prooesturon- measured by RIP. 

Resul 	 t: 
The total nranules egtract of the oranules was fractionated 

on a Sephacrvl S-700D column. lvophlized and analysed for 

relative inhibitory binding of 2="l-labelled hCG in radio­

receptor assay. Two main peaks showed displacement of hCG: (a) 

Fractions 16-41 and (b) smaller molecular weight fractions 65-73. 

The first pea is equivalent to 110 ng hCG/ 20 l. protein. as 

and the low molecular weight pealk is equivalentdetected by RRA, 

to 55 ng hCG/20 wom protein. Chorionic ,onadotrophin activi ty of 

the major peal: was not stable after 2 days at -200C. On the other 

hand, the lower molecular weight peak was stable to freezing for 

at least I month. 
Luteal cel cultures were incubated with Senhacrvl S-300 

fractions and progesterone synthesis was measured by RiA. hCG (5 

ng/ml) increased progesterone synthesis by 65%' above cortrol. The 
increased progesterone
low molecular weight fractions (67-78) 


synthesis by 85%, and the higher molecular weioht peak (fractions 

45-50) increased it by 57%. 



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 HPLC (acetonitrile:
 

water gradient).
 

Lo1I/ ~ r-X rcyo( / 


