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Summary 

The levels of activity of a new protemase, termed cathepsm T, m rat tissues 
were examined This enzyme had been previously reported to exist in rat liver 
on the basis of its catalysis of the conversion of multiple forms of  tyroslne 
ammotransferase (L-tyroslne 2-oxoglutarate ammotransferase, EC 2.6.1.5). 
Kidney was found to be the richest source of cathepsm T activity, exhibiting 
about 10-times as great a specific activity as found in liver. The order of 
cathepsln T activity in tissues was kidney > >  spleen > hver > small intestine 
lung. The protelnase activity was not  detectable m heart, skeletal muscle, brain 
and blood Kidney cathepsm T was punfmd about 1400-fold to homogeneity 
with a 20% ymld by the purification procedure similar to that  used for the 
hver enzyme (Gohda, E. and Pltot, H.C. (1980) J Biol. Chem 255, 
7371--7379) Cathepsln T purified from rat kidney was found to be a glyco- 
protein, the molecular weight of which was between 33 500 and 35 000. Pun- 
fred kidney cathepsm T converted Form I of tyroslne amlnotransferase in the 
same way as the hver protelnase, with concomitant  conversion of 52 500 dalton 
subunlts of the amlnotransferase to 48 000 dalton subunlts. Kidney cathepsln T 
showed the same specific actlvltms toward Form I of tyroslne ammotransferase, 
casein and acid-denatured hemoglobin as did the hver form of the enzyme. 
Many other charactenstms common to the protemases purlfmd both from rat 
kidney and hver were found. We have concluded that  kidney cathepsm T Ls the 
same enzyme as the hver protelnase 
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Introduction 

Prewous work [1,2] from thts laboratory has demonstrated that the purified 
convertase, which catalyzed the conversion of multiple forms of tyrosme 
amlnotransferase (D-tyroslne: 2-oxoglutarate ammotransferase, EC 2.6.1.5), 
was a new endopeptldase in rat liver lysosomes. The convertase is a sulfhydryl 
enzyme having a molecular weight of 33 500--35 000. This proteinase showed 
potent azocaseinolytm activity 6-times higher than cathepsm L (EC 3.4.22.15), 
a thiol endopeptidase in rat liver lysosomes. This new endopeptidase has been 
named cathepsin T [2]. 

During examination of the tissue distribution of cathepsm T activity m rat 
tissues, we found that kidney contmned a much higher specific activity of the 
protemase than liver. Since only a small amount of the purified cathepsm T was 
obtmned from rat liver [1], the presence of greater amounts of the enzyme in 
kidney provided an opportunity to obtain larger amounts of the enzyme for 
the further investigation of the properties and function of the protem. How- 
ever, there was the possibility that the kidney convertase is an enzyme different 
from liver cathepsm T. This report describes purlfmation and characterization 
of cathepsin T from rat kidney. No difference in the properties and character- 
istics of the protemases from rat liver and kidney was observed. 

Materials and Methods 

Matermls Crystalline bovine serum albumm, bovme hemoglobm (type II), a 
set of molecular weight marker protems for SDS-polyacrylamlde gel electro- 
phoresls, Mops and Mes were obtmned from Sigma. Casein (Hammersten grade) 
was purchased from Fluka. Hydroxyapatlte, SDS, acrylamlde and other electro- 
phoretm reagents were products of Blo-Rad. DEAE-cellulose (DE-52)and CM- 
cellulose (CM-52) were purchased from Whatman; Sephadex G-75 (superfme) 
from Pharmacia. Other compounds were obtained from commercial sources. 

Ammals Albmo male Holtzman rats (Madison, WI), weighing 200--250 g, 
were used m all experiments. 

Separation of multiple forms of tyrosme ammotransferase by hydroxy- 
apat~te chromatography. Hydroxyapatlte chromatography of the multiple 
forms of tyrosme aminotransferase using a hnear phosphate gradient or a step- 
wise elutlon was carned out as described previously [1] at 4°C except that 0.5 
M potassium phosphate buffer, pH 6.9, instead of 0.32 M buffer was used for 
the elutlon of Form III of the enzyme in the stepwlse elutlon procedure. 

Purzf~catmn and assay of tyrosme ammotransferase Purified and partially 
purified Form I of tyrosme amlnotransferase was prepared from rat liver as 
described previously [1]. The specific actlwties of the preparations were 729 
and 8.82 umts/mg protein, respectively. Tyrosme ammotransferase activity was 
assayed by the modification of Dlamondstone's method [3] described by 
Iwasakl and Pltot [4]. 1 unit of activity is defined as that amount of enzyme 
forming 1 pmol of p-hydroxyphenylpyruvate per mln at 37°C. A value of 
19 900 M -t • cm -1 was used for the molar extinction coefficient of p-hydroxy- 
phenylpyruvate [ 3]. 

Punf~catzon of cathepsm T from rat k~dney Cathepsm T from rat kidney 
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was purified by essenhally the same method as that  described previously for 
hver enzyme [1] with the following modlfmatlons. All steps, unless otherwise 
stated, were c a m e d  out  at 4°C. (a) The kidneys from 100 male rats which had 
been fasted overmght were rapidly removed, washed thoroughly with 0.25 M 
sucrose, and homogemzed m 4 vol. of  50 mM potassmm phosphate buffer,  pH 
6.5, contalnmg 12.5% glycerol and 1 mM dlthmthreltol  {buffer A) by means 
of  a Warmg blendor for six 30 s permds. To the homogenate  was added sohd 
KC1 to a final concentrat ion of 0.3 M and the mixture was further sttrred for 
15 h. It was then centrifuged at 105 000 X g for 60 mm, and the supernatant 
was saved for the next  step of  acetone fractmnatmn. (b) The supernatant from 
the step of  acid precipitation was diluted with 1.6 vol. of  10 mM potassmm 
acetate/50 mM potassmm phosphate buffer,  pH 4.0, contmnmg 12.5% glycerol 
and 1 mM dlthmthreltol  (buffer B). Diluted enzyme solution was apphed to a 
CM~ellulose column (3.4 X 24 cm) equilibrated with buffer  B contmnmg 0.115 
M KC1 at a f low rate of  2.5 ml/mln. After washing with 250 ml of  the same 
buffer, the column was developed w]th a hnear salt gradient (550 ml of buffer 
B contammg 0.115 M KC1 and 550 ml of  buffer B contmnlng 0.75 M KC1). The 
flow rate was 2.5 ml /mm and 15-ml fractions were collected. A single peak of  
cathepsln T actwlty was eluted m the range of  0.16 M and 0.32 M KC1 concen- 
tration. About  15 fractmns with act lwty higher than 9.0 unlts/ml were pooled 
for the next  step (c) The pooled actwe fractmns (24 ml) from the step of  
Sephadex G-75 gel filtration were diluted with 0.5 vol. of  12.5% glycerol con- 
tinning 1 mM dlthlothreltol,  and apphed to a DEAE-cellulose column (1 X 18 
cm) equilibrated with buffer  A. The column was washed with 50 ml of the 
same buffer.  The enzyme was then eluted with a hnear gradmnt of  0--0.3 M 
KC1 m buffer A (total gradient volume, 200 ml) at a flow rate of 0.4 ml /mm 
and 2.5-ml fractmns were collected The elutlon profile on a DEAE-cellulose 
column is shown m Fig. 1. Fractmns 22 to 32 were collected, concentrated by  
ultraffltratlon using a Dmflo PM10 membrane,  and dialyzed for 3 h agmnst 
buffer A containing 75 mM KC1. Dialyzed enzyme solutmn was stored at 
--70°C. 

Assay of cathepsm T actwtty Cathepsln T actwlty was determined by mea- 
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surmg the formatmn of Form III from Form I of  tyrosme ammotransferase as 
described prewously [ 1 ]. For the assay of cathepsm T act lwty durmg purffma- 
tmn or m crude preparatmns, partially punfmd Form I of tyrosme ammo- 
transferase (1.27 mg, 11.2 umts)  was used. 1 umt  of  cathepsm T act lwty is 
defined as that  amount  of  the enzyme forming 1 umt  of  Form III from par- 
tially purffmd Form I of  tyrosme ammotransferase per mm at 0°C. The act lwty 
of  punfmd cathepsm T was also assayed using punfmd Form I of  tyrosme 
ammotransferase (3.75/~g, 2.73 umts).  In both  systems, no conversmn of Form 
I of the ammotransferase to other  forms was observed during mcubatmn m the 
absence of a cathepsm T preparatmn. All assays were controlled by heating the 
reactmn mzxture for 10 mm at 65°C lmmedmtely after adding a protemase 
preparatmn and albumin solutmn. 

Gel electrophoreszs. Polyacrylamlde gel electrophoresls m the presence and 
absence of SDS was accomphshed by the method  of  Weber et al. [5] and a 
modffmatmn [6] of the method of  Daws [7],  respectively, as described pre- 
wously  [1 ]. Gels were stained for protein with Coomassm brllhant blue and for 
carbohydrate  by the permdm acld-Schfff procedure described by Zacharms et 
as. [81. 

Molecular weight determinations Molecular weight of  proteins was esti- 
mated by  gel filtration [9] and SDS-polyacrylamlde gel electrophoresls [5] as 
described prewously [ 1 ]. 

Assay o f  proteolysts o f  casein and acid-denatured hemoglobin by purified 
cathepsm T Casein or acid-denatured hemoglobin [10] was incubated at a 1% 
(w/v) concentratmn with punfmd cathepsm T m 300 tzl of  50 mM Mes buffer  
(pH 6.5 for casein and pH 5.8 for acid-denatured hemoglobin) for 10 mm at 
37°C After te rmmatmn of the reactmn with 0.9 ml of  6.67% tnchloroacetm 
acid and ffltratmn of the mixture at room temperature,  the clear filtrate was 
used for de termmatmn of released peptldes by  the method  of  Lowry et al 
[11] with shght modffmatmns [12].  The enzyme act lwty was expressed as mg 
tyrosme released during 10 mm mcubatmn.  

Protein determinations Protein was measured by  the method  of  Lowry et 
al. [11] usmg bovine serum albumin as standard. For  protein concentratmns 
lower than 200/~g/ml,  the method  of  Bensadoun and Wemstem was used [13].  

Results 

T~ssue dtstnbutmn o f  cathepsm T actwzty ~n rats Since only a small amount  
of  punfmd cathepsm T was obtamed from rat hver [ 1 ], the tissue distribution 
of  the protemase was examined m an a t tempt  to identify rmher sources of  the 
enzyme. As shown m Table I, kidney contamed a great amount  of  the enzyme 
activity. The speclfm activity m kidney was about  10 times higher than that  m 
rat hver and the total activity of  the enzyme m kidney was greater than that m 
hver. Spleen showed a shghtly higher speclfm activity of cathepsm T than hver. 
The concentrat ion of  the enzyme's  activity m small mtes tme and lung was the 
same as or lower than that m hver. Convertase act lwty was not  detectable m 
heart,  skeletal muscle, brmn, and blood.  

Purification o f  cathepsm T from rat kidney. Smce kidney contmned a much 
higher concentratmn of  cathepsm T act lwty than hver, we a t tempted to purify 
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T A B L E  I 

D I S T R I B U T I O N  OF C A T H E P S I N  T A C T I V I T I E S  IN D I F F E R E N T  R A T  T I S S U E S  

Rats  were  fed  ad  h b l t u m  on l a b o r a t o r y  c h o w  be fo re  all e x p e r i m e n t s  Ra t  t issues were  h o m o g e m z e d  m 7 
vol of  63 5 m M  po t a s s ium p h o s p h a t e  b u f f e r  (pH 6 0) ,  c o n t a l m n g  15 9% glycerol  an d  1 27 m M  d l t h m -  
th re l to l  w i th  P o l y t r o n  for  1 m m  at  m a x i m u m  in tens i ty  a nd  0°C Af t e r  a d d l h o n  of  0 1 vol of  5% Tr i ton  
X-100 con ta in ing  3 M KC1, h o m o g e n a t e s  were  k e p t  a t  0ÙC for  3--5 h w i th  occasmna l  sha lung A h q u o t s  
(less t h a n  0 30 m g  of p r o t e i n )  were  used  for  the  assay of  c a t h e p s m  T ac t iv i ty  e m p l o y i n g  par t ia l ly  pur i f ied  
F o r m  I of t y r o s m e  a m m o t r a n s f e r a s e  as subs t ra te  Values  are  expressed  as m e a n  + S D for  six ra ts  Act iv-  
i ty  was no t  d e t e c t e d  m hea r t ,  skeletal  musc le ,  b ra in  or  b l o o d  samples  

Tissue C a t h e p s m  T a c t l w t y  

( u m t s / g  t issue) ( m u m t s / m g  p ro t e in )  

Liver  7 9 4 +  0 4 4  49 1 +  1 6 
K idney  7 7 2  + 1 0 9  526  + 76 
Spleen 9 9 5 +  1 75 6 8 8 - +  1 1 1  
Lung  2 4 6 +  0 3 1  2 1 0 +  3 0  
S m a l l m t e s t m e  3 9 6 +  0 1 6  5 0 0 +  2 7  

the enzyme from rat kidney according to the method described in Materials 
and Methods. Table II shows a typmal result of  purification. Startmg with 166 
g of  kidney, we obtained 3.4 mg of the enzyme,  representing a 1420-fold purl- 
fmatlon and a 19.9% yield. 

Properties and characteristics of cathepsm T purified from rat k~dney 
(a) Polyacrylam~de gel electrophores~s. The final enzyme preparation gave a 

single protein band stained with Coomassle blue after electrophoresls of  the 
denatured enzyme m polyacrylamlde gels contmnlng 0.1% SDS (Fig. 2A).  This 
band was stmned by the perlodm acld-Schlff procedure (Fig. 2B), lndmatmg the 
presence of  carbohydrates. A single major protem band was also obtmned after 
electrophoresls In polyacrylamlde gels at pH 8.3; it also gave a posltxve perlodm 
acld-Schlff stain (Fig. 2C and D). In this case, however, care had to be taken to 
prepare the samples, otherwise, the original band was preceded by at least one 

T A B L E  II  

P U R I F I C A T I O N  OF C A T H E P S I N  T F R O M  R A T  K I D N E Y  

The da t a  p r e sen t ed  are the  resul ts  of a typ ica l  e x p e r i m e n t  s ta r t ing  wi th  166 g of  r a t  k i d n e y  

F rac t i on  To ta l  To ta l  Spemflc  Yield Pur i f ica t ion  
p r o t e i n  actavlty ac t iv i ty  (%) (-fold) 
(rag) ( u m t s )  (un i t s / rag)  

H o m o g e n a t e  24 300  11 700  0 481 1 0 0  1 00  
Kidney  ex t r ac t  11 800  10 300  0 .873  88 0 1 81 
A c e t o n e ,  45% p rempl t a t e  3 3 2 0  8 5 0 0  2 56 72 6 5 32 
A m d  s u p e r n a t a n t  1 2 8 0  6 4 3 0  5 02 55 0 10 4 
CM-cellulose 151 4 2 5 0  28 1 36 3 58 4 
H y d r o x y a p a t l t e  12 4 3300  266 28 2 553  
Sephadex  G-75 4 00  2880  720  24 6 1497  
D E A E ~ e l l u l o s e  3 .40  2 3 3 0  685 19 9 1420  
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Fig 2 P o l y a c r y l a m l d e  gel e l ec t rophores l s  of  c a t h e p s m  T pur i f ied  f r o m  ra t  k idney  In  gels A and  B, puxi- 
f led c a t h e p s m  T (30 #g of  p ro t e in )  was e l e c t r o p h o r e s e d  on  a 12 5% p o l y a c r y l a m l d e  gel m the  presence  of  
0 1% SDS In  gels C a n d  D, pur i f ied  c a t h e p s m  T (20 #g of  p ro t e in )  was  e l ec t ro p h o re sed  at  p H  8 3 and  0°C 
on a p o l y a c r y l a m l d e  gel Migra t ion  was  f r o m  the  c a thode  a t  the top  of  the  gels to  the  anode  a t  the  b o t -  
t o m .  Gels were  s ta ined for  p r o t e i n  wi th  Coomassm blue  (gels A an d  C) an d  for  c a r b o h y d r a t e  by  the  
per iod ic  amd-Schl f f  p r o c e d u r e  (gels B and  D) 

Fig 3 The  c o n v e r s m n  of 52 000  da l ton  s u b u m t s  of  t y r o s m e  a rnmot r ans f e r a se  to  48  0 0 0  da l ton  s u b u m t s  
by  cathepsLn T puxffled f r o m  ra t  hve r  or  k i d n e y  Pur i f ied F o r m  I of  t y r o s m e  a m m o t r a n s f e r a s e  (15 0 pg,  
10 9 u m t s )  was  i n c u b a t e d  wi th  ca thepmn  T (16 7 ng)  p u n h e d  f r o m  ra t  liver or  l~d_ney m 100/~1 of  50 m M  
Mops buf fe r ,  p H  7 0, con ta in ing  2 m M  chth lo thre l to l ,  at  0°C At  5 an d  30 m m  of i n c u b a t i o n ,  20 pl of the  
i n c u b a t i o n  m i x t u r e  was  t a k e n ,  p rocessed ,  a nd  e l e c t r o p h o r e s e d  on  a 7 5% p o l y a c r y l a m l d e  gel m the  pres-  
ence  of  0 .1% SDS A,  no  c a t h e p s m  T,  B, hve r  c a t h e p s m  T,  5 r m n ,  C, l iver  c a t h e p s m  T,  30 r a m ,  D, l~dney  
c a t h e p s m  T,  5 r a m ,  E,  lradney c a t h e p s m  T,  30 m m  

more band, as described previously in enzyme preparations from rat hver [1].  
Purified kidney cathepsln T showed the same moblh ty  as the liver enzyme on 
these polyacrylamlde gels in the presence and absence of SDS. 

(b) Molecular weight. The molecular weight of  the protemase was estimated 
by  SDS-polyacrylamlde gel electrophoresls and by Sephadex G-75 gel filtration 
On 12.5% polyacrylamlde gels in SDS, the molecular weight of kidney cathep- 
sin T was calculated as 35000 .  The protemase purified from rat kidney 
emerged at the same position as the enzyme from rat hver on Sephadex G-75 
gel filtration, corresponding to a molecular weight of  33 500. 

(c) Comparzson of propertzes of cathepsm T purzfzed from rat hver and 
kzdney Kidney cathepsm T converted Form I of  tyrosme ammotransferase to 
Forms II and III as the hver enzyme [1],  when judged by hydroxyapat l te  
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T A B L E  I I I  

C O M P A R I S O N  B E T W E E N  S P E C I F I C  A C T I V I T I E S  O F  P U R I F I E D  C A T H E P S I N  T F R O M  R A T  L I V E R  
A N D  K I D N E Y  A G A I N S T  V A R I O U S  P R O T E I N  S U B S T R A T E S  

DEAE-ce l lu lose  f r a c t i o n  of  c a t h e p s m  T p u r i f i e d  f r o m  ra t  l iver  or  k i d n e y  was  i n c u b a t e d  w i t h  the  s u b s t r a t e  
m c h c a t e d  The spec i f ic  a c t i v i t y  is e x p r e s s e d  m u m t s / m g  p r o t e i n  for  F o r m  I o f  t y r o s m e  a m m o t r a n s f e r a s e  
a n d  m g  t y r o s m e  r e l e a s e d / 1 0  m m  pe r  m g  p r o t e i n  for  the  o t h e r  t w o  s u b s t r a t e s  The  va lues  are  the  m e a n  + 
S D of  t h r ee  p u r i f i e d  e n z y m e  p r e p a r a t i o n s  Par t ia l ly  pu r i f i ed  F o r m  I o f  t y r o s m e  a m m o t r a n s f e r a s e  f r o m  
ra t  l iver  was  used  

Subs t r a t e  Spec i f ic  ac t iv i ty  of  p u r i f i e d  c a t h e p s m  T 

Liver  K i d n e y  

T y r o s m e  a m m o t r a n s f e r a s e ,  F o r m  I 686  + 35 680  -+ 56 

Casein 2 3 2  + 1 7 2 2 4  + 2 4  
A c i d - d e n a t u r e d  h e m o g l o b i n  6 87 +- 0 62 6 64 + 0 25 

chromatography employing hnear phosphate gradmnt elutmn (data not  shown) 
As shown m Fig 3, this conversmn of the mulhple forms of  the ammotrans- 
ferase catalyzed by both enzymes was accompanmd by an increase of  48 000 
dalton subumts of  the enzyme with a concomitant  decrease of  52 000 dalton 
subumts. There was no difference between the specffm actlvltms of  both pun- 
fled enzymes as measured by the conversmn of multiple forms of  tyrosme 
ammotransferase (Table III). Liver cathepsm T was reported to have potent  
azocasemolytm actlwty [1]. As presented m Table III, the kidney protemase 
demonstrated the same specffm actlwty as the hver enzyme m the hydrolysis of  
casem and acid-denatured hemoglobin. Conversmn of multiple forms of  tyro- 
sme ammotransferase by both enzymes was strongly inhibited by the presence 
of omdmed nbonuclease A (data not  shown), whmh had been shown to serve as 
substrate of  the protemase from rat hver [2] Actlwty of  the kidney enzyme 
was enhanced by sulfhydryl compounds  and inhibited by sulfhydryl reactive 
reagents (not shown) as with the hver protemase [2].  

Discussion 

The purification procedure of kidney cathepsm T described m this report  
was less comphcated than that of the hver enzyme described previously [1] 
The step of separation of  a mltochondnal-lysosomal fraction was not  neces- 
sary. This step lost 40% of the convertase achvlty during the purification of  
cathepsm T from rat hver. The recovery of  the protemase from rat kidney was 
mcreased compared with that of the hver enzyme [ 1 ]. 

Lysosomal protemases m rat kidney have not  been well characterized. 
Recently,  Strewler and Mangamello [14] have purified and charactenzed a 
thlol protemase from the lysosomal fraction of rat kidney cortex, whmh acti- 
vated cychc nucleotlde phosphodmsterase. The propertms of  this protemase 
closely resembled those of  cathepsm L from rat hver. They have also reported 
that  rat kidney cortex contamed lysosomal protemases analogous to cathepsms 
B1 and D of other rat tissues m addltmn to the cathepsm L-hke protemase. In 
this report,  we demonstrated that  rat kidney also contmned large amounts of 
the protemase which catalyzed the conversmn of multiple forms of tyrosme 
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ammotransferase. Several propertms and charactenstms of this protemase 
purlfmd from rat kidney are consistent with the interpretation that  the pro- 
temase is the same enzyme as cathepsm T purlfmd from rat hver [1].  (1) Both 
enzymes were punfmd to homogenei ty  by almost the same punfmat lon proce- 
dures. (2) Both protemases were not  able to be separated from each other on 
polyacrylamlde gel electrophoresls m the presence or absence of  SDS. (3) The 
molecular weights of  both  protemases were 33 500--35 000. (4) Both pro- 
temases converted Form I of tyrosme ammotransferase to  Forms II and III as 
judged by hydroxyapat l te  chromatography.  Both enzymes catalyzed the con- 
version of 52 000 dalton subumts  to 48 000 dalton subumts of  tyrosme ammo- 
transferase (Fig 3). (5) No differences were observed between the speclfm 
actlvltms of both  protemases toward various protein substrates, including Form 
I of  tyrosme ammotransferase (Table III). (6) The conversion of  multiple forms 
of  tyrosme ammotransferase by both  enzymes was strongly inhibited by oxi- 
dized nbonuclease A. (7) Activities of  both  enzymes were enhanced by sulf- 
hydryl  compounds  and inhibited by sulfhydryl reactive reagents. Typmal of 
many other  lysosomal proteins and enzymes, cathepsm T was a glycoprotem, as 
judged by  permdlc acld-Schfff stmnmg for carbohydrate  (Fig. 2). 

The specffm act lwty of  cathepsm T m rat kidney was 10 times higher than 
that m rat hver (Table I). Since the assay of  cathepsm T act lwty m rat tissues 
was performed using a t~ssue homogenate  as a protemase preparatmn, the pos- 
sibility is not  ruled out  that  protemases other  than cathepsm T are also respon- 
sible for the converting act lwty of tyrosme ammotransferase forms. In fact, as 
discussed prevmusly [ 1 ], hmlted proteolysls of  Form I of  tyrosme ammotrans- 
ferase by trypsin or chymot rypsm partmlly resembled the actmn of cathepsm 
T. However,  any peaks of  convertmg act lwty other than that of  cathepsm T 
were not  observed, using several methods  of  chromatography dunng punfma- 
tmn of the enzymes from rat kidney and hver, and ymld of  kidney cathepsm T 
was relatively high. Therefore, the assay method  used m this s tudy employing 
Form I of  tyrosme ammotransferase as substrate is hkely to be specffm for 
cathepsm T at least m rat hver and kidney. 

Our results on the tissue dlstr lbutmn of  cathepsm T act lwty were somewhat  
different from those of  Boctor  and Grossman [15].  They observed converting 
factor actlwty,  equivalent to that  m hver, m partmulate fractmns from rat kid- 
ney and no detectable act lwty m small intestine and lung They used par- 
tmulate fractmns from tissues as a preparatmn of convertmg factor, whereas we 
used tissue homogenates.  In addltmn, the methods of  assay for convertmg 
factor act lwty employed were different m their s tudy from those reported 
hereto. CM-Sephadex was used for the separatmn of the multiple forms of  
tyrosme ammotransferase m their s tudy [16] .  The act lwty of the converting 
factor was expressed as a decrease of substrate concentratmn,  Form I of tyro- 
sine ammotransferase [16],  thus reducing the senmtlwty of  the assay method.  

Lenney et al. [17] have demonstrated that  among rat tissues, kidney,  hver 
and spleen were by far the richest source of  proteolytm act lwty with s-N- 
benzoyl-D L-argmme-~-napthylamlde as substrate. The kidney contmned about  
three times as much act lwty per g as did hver or spleen, when rat tissues were 
autolyzed at pH 3.8. Our determmatmns showed that  the specffm act lwty of  
~-N-benzoyl-DL-argmme-~-napthylamlde hydrolase m rat kidney homogenate  
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was about 3 times higher than that in rat liver homogenate, whereas rat kidney 
contained 1.5--2 times as much acid hemoglobin hydrolyzmg actlwty per mg 
protein as rat liver (Gohda, E. and Pltot, H.C., unpubhshed data). Thus the 
ratm of  cathepsm T activity m kidney to that In hver was higher than that of  
other cathepsms common to these two tissues. The high ymld of  cathepsln T 
from rat kidney, reported in this study, should be helpful in the determination 
of  the speclfmlty of the peptlde bond cleaved and m structural studies of this 
new protelnase. 
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