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Two Different Forms of Glutamic Pyruvic 
Transaminase in Rat Heart and their 

Intracellular Localization 

SEVERAL workers l - 4 have shown that there are two electro
phoretically and chromatographically separable forms of 
GOT*. These two forms are found at different sites in the 
cell and have different properties, and it has been shown 
that they are both isoenzymcs of GOT. While one 
isoenzyme is localized in mitochondria the other is 
localized in the cytoplasm, and moreover, unlike the latter, 
the mitochondrial enzyme is markedly inhibited by its 
reaction product OAA. 

The purpose ofthis report is to emphasize the similarities 
in localization and biochemical properties between GOT 
and GPT. An attempt was made to separate GPT 
isoenzymes both in watcr-soluble rat heart extract and in 
rat heart mitochondria by gradient elution chromato
graphy with DEAE--cellulose columns and an ascending 
sodium chloride gradient of up to O· 8 moles/I. in O· 05 molar 
trw-hydrochloric acid buffer (pH 8). The activity of GPT 
in each fraction collected was determined using the 
method of Karmens as well as that of Reitman and 
Frankel". The results are shown in Fig. 1. Different forms 
of G PT were found in both cell fractions investigated; the 
first passed through the column without adsorption, while 
the other was adsorbed by DEAE~cellulose and appeared 
in the eluate after treatment with sodium chloride. The 
enzyme which could not be adsorbed is mainly found in 
mitochondria whereas the other only appeared in the 
chromatogram of the cytoplasmic extract. Thus the 
chromatographic behaviour of these two GPT isoenzymes 
is related to their intracellular localization in a way which 
corresponds with that of the GOT isoenzymes. 

I was able to detect tho activity of the mitochondrial 
GPT only by the method of Karmen. This could possibly 
be explained by assuming that the mitochondrial GPT 
isoenzyme is strongly inhibited by its reaction product·
pyruvic acid-which accmnulates in the Reitman and 

• Abbreviations used: GPT, glutamic pyruvic transaminase; GOT 
glutamic oxalacetic transaminase; OAA, oxalacetic acid. 
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Fig. 1. a, Activities of GPT from isolated rat heart mitochondria after 
chromatographic separation on a DEAE-<;ellulose column. Th~ e.n~yme 
activities are expressed in Wroblewski ulllts/mi. eluate. b, ActIVIties of 
GPT in water soluble rat heart extract after chromatography on a D~AE
cellulose column. ---, JI1ethod of Karmen; ... , method of ReItman 

and Frankel. 

Frankel reaction mixture. This behaviour represents 
another similarity between GPT and GOT. The investi
gations are being continued. 
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Proteolytic Enzyme Control in Squash 
Cotyledons 

THE formation of IX-amylase in the endosperms of germin
ating barley seeds is controlled by endogenous gib?erellic 
acid from tho axial tissue!. Increases of soluble llltrogen 
in exoised barley endosperms have resulted from tho 
addition of gibberellic acid"-s. This communication shows 
that the proteolytic activity in seedlings, where the stored 
protein is in the cotyledons rather than in the endosperm, 
is influenced by growth regulators. 

Oucurbita maxima val'. 'Hubbard' was studied because 
its cotyledons are retained as functionallea:vos fo~ ?' CO~l
siderablo period of time, The proteolytIC actIVity In 

cotyledons (embryonic axi~l tissue removed before 
germination) was compared WIth that m cotyledons of tho 
intact seeds. After the seed coats were removed, the aXH; 
was excised from half of the seeds. Ten intact seeds, or ten 
cotyledons, were place~ in each. of several Petri d!sJ:es 
containing 12 rnl. of vaI'lOUS solutlOns (Ta:ble. 1) co~tamI~lg 
20 fLgfml. of streptomycin in ordor to mhiblt mICrobial 
growth. The cultures wore incuba~ed for 48 hat, 30° C. 
The enzyme preparation was obtamed by blendmg tJ:e 
cotyledons or the cotyledons from the mtact seeds III 
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