
ISOLATION OF ANTITHYROID PHYTOPRECIPITIN 

BY PREPARATIVE ELECTROPHORESIS 

AND GEL-FILTRATION 

S. I. Artamonova, V. S. Tsvetkov, 
and L. B. Mekler 

UDC 615.252.44.012.8 : 543.545 

A method of isolat ing a phytoprecipi t in  r eac t ing  specif ical ly  with thyroglobulin f r o m  an ex-  
t r a c t  of P i sum sa t ivum is  desc r ibed .  The method is  based  on p r epa ra t i ve  e l e c t r o p h o r e s i s  
and subsequent  ge l - f i l t ra t ion .  The resu l t ing  spec imen  of phytoprecipi t in  was homogeneous  
when tes ted  by e l e c t r o p h o r e s i s  on cel lulose  aceta te  and by ge l - f i l t r a t ion  on Sephadex G-100. 
Its mobil i ty  in v e r o n a l - a c e t a t e  buffer  co r responded  to the mobil i ty  of human  blood s e r u m  
beta-globul in .  The molecu la r  weight of the phytoprecipi t in ,  de te rmined  by the ge l - f i l t r a t ion  
method,  was  approx imate ly  26,800 dal tons.  

The development  of methods for  isolat ing hemaglut inat ing and mitogenic  f rac t ions  f r o m  plant ex t r ac t s  
has  been  a subject  of num erous  invest igat ions.  Never the less ,  the poss ibi l i ty  of isolating phytoprec ip i t ins  
has  been  studied only in connection with the isolat ion of ant i -A lect in  f r o m  l ima  beans  [6] and of eoncanava-  
lin A f r o m  the seeds  of Canaval ia  gladiate  [4]. 

The object  of the p re sen t  invest igat ion was  to isola te  the ant i thyroid phytoprecipi t in  d i scove red  by  
one of us  (V. S. Ts.) f r o m  the seeds  of P i sum sa t ivum L. 

E X P E R I M E N T A L  M E T H O D  

The pea ex t rac t  and thyroid  gland ex t r ac t  were  p r e p a r e d  by methods  desc r ibed  p rev ious ly  [3]. 

The number  of pro te in  f rac t ions  of the ex t r ac t  was  de te rmined  by analyt ical  e l e c t r o p h o r e s i s  in agar  
[2] fo r  3h at a vol tage of 30 V, with a cu r r en t  of 22-26 mA. 

The f rac t ion  of the ex t r ac t  posses s ing  ant i thyroid act ivi ty was  isola ted by p r epa ra t i ve  e l e c t r o p h o r e s i s  
in agar  [2]. E l e c t r o p h o r e s i s  was  conducted for  6 h in ve rona l -med ina l  buffer ,  pH 8.6, p = 0.025, at a vol t -  
age of 120 V, cu r r en t  200 mA. After  the end of e l e c t r o p h o r e s i s  the agar  was  cut into s t r i p s  10 m m  wide 
(nine s t r ips  a l together) .  P ro te ins  we re  eluted f r o m  the agar  by f reez ing  it to - 2 0 ~  and subsequently cen-  
t r i fuging at 18 ~ (60 min at 5000 rpm) .  The resu l t ing  solution was  poured into cellophane bags ,  concent ra ted  
10 t imes  by evapora t ion  under  a fan at 4~ and then dialyzed for  24 h agains t  dis t i l led wa te r .  The pro te in  
concentra t ion  was  de te rmined  by the b iu re t  reac t ion ,  us ing Bened ic t ' s  reagent ,  and the subsequent  sp ec t ro -  
pho tomet r ic  m e a s u r e m e n t s  we re  made on a type SF-4A spec t ropho tomete r  at ~ = 330 rim. The sero logica l ly  
act ive f rac t ion  of the ex t rac t  was  lyophil ized.  

Gel - f i l t r a t ion  was  c a r r i e d  out on a Sephadex G-100 column (height 96 cm,  d i a m e t e r  1.5 cm),  equi-  
l ib ra ted  with 0.1 M sodium phosphate buffer ,  pH 7.5. The solution of phytoprecipi t in ,  in which the pro te in  
concentra t ion was  i4 .3  mg/ml ,  was  applied to the column in a volume of 1 ml .  Elution was  c a r r i e d  out with 
the same  buffer  at  the r a t e  of 25 ml /h ,  mainta ined by an LKB (Sweden) pe r i s t a l t i c  pump. The prote in  
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Fig. 1. Elec t rophores is  in agar  gel: 1) "crude" extract  
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f rom seeds; 2) phytoprecipitin isolated by preparat ive 
e lec t rophores is .  Shaded column shows fract ion possess -  
ing precipitating activity (here and in Fig. 3, t i ter  along 
ordinate on the right). 

Fig. 2. Gel-fi l t rat ion of phytoprecipitin on Sephadex G-100 
column. 
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Fig. 3. Rechromatography of 
phytoprecipit in on Sephadex 
G-100 column. Shaded column 
shows t i ter  in precipitation te st. 

concentrat ion in the eluted fract ions was determined by means of a 
Uvicord II (LKB, Sweden) continuous-flow ultraviolet  photometer or the 
optical density of the fract ions (10 ml) was measured  at 262 nm on the 
SF-4A spectrophotometer .  To determine the antithyroid activity, iden- 
t ical fract ions obtained in four paral lel  experiments  were pooled and 
concentrated 10-23 t imes,  depending on their  volume. 

Antithyroid activity of fract ions isolated by preparat ive e lec t ro-  
phores is  and gel-f i l t ra t ion were investigated by Ouchterlony's  double 
diffusion method in agar  in the micromodifieat ion of Gusev and Tsvetkov 
[1], using extract  f rom the thyroid gland diluted with 0.14 M NaCI solu- 
tion in the rat io of i : 64 as antigen. 

The sedimentation constant of the active fraction was determined 
by ul tracentr ifugat ion on a model E analytical ul t racentr i fuge (Beckman) 
at 60,000 rpm (solvent veronal -medinal  buffer, protein concentrat ion 
i4.3 mg/ml). 

The electrophoret ic  mobility of the component possess ing antithyroid activity was studied by mic ro -  
e lec t rophores is  on cellulose acetate s t r ips  in the Microphor electrophoret ie  apparatus (Boskamp). Samples 
measur ing  0.04 #1 were applied with a doser  to cellulose acetate str ips measur ing 25 • 145 mm. Elec t ro-  
phores is  was ca r r i ed  out in veronal -aceta te  buffer, pH 8.6, for 40 min at 250 V, current  16-25 mA. After 
the end of e lec t rophores is ,  the s tr ips  were stained for 4 rain with amidoblack 10B, washed three t imes,  in 
a mixture of methanol and acetic acid, spread out on slides, decolorized with dioxan and isobutanol, and 
dried in a drying cupboard at 90~ The result ing specimens were examined with an Opton (West Germany) 
integrating densi tometer .  

E X P E R I M E N T A L  R E S U L T S  

The pea extract  obtained by the previous method [3] contained 27.6 mg/ml protein, and had a t i ter  of 
1 �9 32 in the precipitation tes t  with thyroid extract  diluted 1 : 64. This extract  was f i r s t  subjected to an- 
alytical  e lec t rophores is  in agar  (Fig. 1). The initial extract  can be seen to contain at least  three different 
components.  Determination of the t i te rs  of the fract ions isolated by preparat ive  e lec t rophores is  in the 
precipitat ion test  showed that phytoprecipitin was contained only in the fract ion with least  mobility on elec-  
t rophores i s  in this par t icular  buffer solution. This f ract ion was present  in only 1 of the 9 zones of agar.  
For  subsequent use,  only the eluate of this zone was used and the remaining fract ions were discarded.  Af- 
ter  concentrat ion,  the volume of this eluate was 5 ml, its protein content 14.3 mg/ml,  and its t i ter  in the 
precipitat ion tes t  1 : 32. 
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The resul t ing  solution was  next subjected to ge l - f i l t ra t ion  on Sephadex G-100 (Fig. 2). The ma te r i a l  
of this  f rac t ion  can be seen to be he te rogeneous ,  and it separa ted  into at l eas t  five compounds on ge l - f i l -  
t ra t ion.  The r e su l t s  of de te rmina t ion  of the act ivi ty of these  components  af ter  the i r  concentra t ion showed 
that  phytoprecipi t in  was  p re sen t  in only one of them (Fig.  2 : 1). The volume of solution containing this 
component  af ter  concentra t ion was 2 ml, the prote in  concentra t ion was 9.9 mg/ml ,  and the t i t e r  of phyto- 
prec ip i t in  1 : 16. 

To de termine  the molecu la r  weight of the phytoprecipi t in  semiquanti ta t ively,  it was  again subjected 
to ge l - f i l t ra t ion  on the same column. The column was  f i r s t  ca l ibra ted ,  using t ryps in  (East  Germany) and 
human s e r u m  albumin (Hungary) as s tandards .  The r e s u l t s  of r ech romatography ,  with s imul taneous de t e r -  
minat ion of the t i t e r  of the cor responding  (concentra ted 33 times) f rac t ions  in the precipi ta t ion t e s t  a re  
shown in Fig. 3. The c l ea r  co r r e l a t i on  between the pro te in  concentrat ion and i ts  act ivi ty in the p rec ip i t a -  
tion t e s t  (Fig. 3) enabled the molecu la r  weight of the phytoprecipi t in  to be de te rmined  f r o m  the posit ion of 
the m a x i m u m  of the curve  re f lec t ing  the prote in  concentra t ion in the pa r t i cu la r  f ract ion.  To judge f r o m  
the r e su l t s  of ge l - f i l t r a t ion  of the phytoprecipi t in  through the ca l ib ra ted  G-100 column, its molecu la r  
weight  is 26,800 daltons.  This  f igure ag r ee s  with the sedimentat ion constant  of 2.6 S found for  the main  
f rac t ion  of the phytoprecipi t in  by analyt ical  u l t racentr i fugat ion.  

A sample  of phytoprecipi t in  which appeared  homogeneous  during r ech roma tog raphy  on the G-100 
columns (Fig. 3) was subjected t o e l e c t r o p h o r e s i s  on cel lulose aceta te  s t r ips .  The r e su l t s  showed that  this 
p repa ra t ion  was  also homogeneous  during e l ee t rophores i s .  I ts  mobil i ty  in this buffer  co r responded  to the 
mobil i ty  of human s e r u m  f~-globulin. 

The methods of isolat ion and purif icat ion of the serological ly  active f rac t ions  of ce r t a in  plant ex-  
t r a c t s  a re  based  on adsorpt ion and elution on Sephadex columns [4, 7]. It was  imposs ib le  to obtain purif ied 
phytoagglutinin f r o m  pea  seeds  by these  methods,  for  the ex t rac t  was  not adsorbed  on Sephadex [5]. The 
r e s u l t s  of the p resen t  invest igat ion indicate that  ge l - f i l t r a t ion  on Sephadex G-100 can be used to isolate  
ant i thyroid phytoprecipi t in  f r o m  pea  seeds .  
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