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ABSTRACT

Although mitochondria have their own genetic system,

their DNA codes for less than 10% of their protein mass. The
•

bulk of mitochondrial pTotein is coded for by the nMcleus,

..\
'.
"

(
,

synthesized in the cytoplasm and ~mported. Much attention

•r (~ •

has recently been focussed on the question of how these

proteins are specifically directed to the mitochondrion~

It has been found that ~any mitochondrial proteins
~ ~

are synthesized as higher molecular weight precursors~ which

might sugg~st a role in directing th~ir upt~ke by mitochondria

- th~s it was decided to de~ermine if rat liver mitochondrial

malate dehydrogenase (mMDH) 15 also first synthesized as a

higher molecular weight precursor ..--- ../' ,

.:, _~ '.. Rat liver mMDH was purified by a rapid procedure .
. -:;

'developed here and antibodies to the denatured rat liver and
\

beef .heart (commercial) enzyme were raised in white rabbits .
. ,

. ....

'"

These antisera were shown to cross-react with denatured

rat and beef mMDH and were highly specific for these antigens.

Total RNA and fr~'POlYSOrneS isolated from rat liver were

translated in a micrococcal nuclease-treated retic~locyte,

lysate cell 'free protein syntfiesizing system in the presence

'of [35s)~ethionine. The translation products weie denatured

and incubated with antiserum ~fter whiGh antigen-antibody

• iv

,



J ..

then examined b~ SDS F?lyaCrYlami~e gel electroph0~esis and
"

compl~xes were removed uS1ng Prqtein A S€pharo?e. The
I'

t'.)
~ complexes were subsequently stripped from -the Protein A. "

fluorograpl).y.
..

. i

: I
(

- t
, 1

• ,j., .
:1

I

l

It ~as found that a protein 1,500-2,000 dal~ons

t.
larger \han mature rat liver mMDH (34,500 d1Jtons) was'immuno-

precipitated using either ~ree po1ysome~ or total RNA to prime
, .

sis. Thf recQvery of, this pr,ote'in could be prevented by com'pe-

titionJwith excess unlabelled·mMDH. Th~s suggests that ~his
/

36,000 dalton pro~ein is a higher moleculaT weight.precursor

of rat liver mMDH. It was also found that ten times more of

synthe - ,.'..
..
"\
••

(

this protein could be immunopr~cipitated using free polysomes

rathe~ than total RNA suggesting that the free polysome fraction

is involved in the synthesis of this enzyme.
)
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I. INTRODUCTION

As knowledge of the intricate structure of eukaryotic

organelles h~s developed and the sit~s of synthesis of their

components were ,determined, a most intriguing aspect of

cellular bio~enesis became apparent: the sequestration of

proteins synthesized in the cytosol into many distinct sites

in the cell. In the large and va~ied vo1~me of intra-

cellular protein "traffic" many proteins must be localized

in a particular organelle. The challenge is to elucidate
.-",.-

how informcrtion' contained in the protein and the organelle

conveys this specificity.

The b io genes is ,of highly compa rtmen tal i zed orgsne lles

such as mitochondria and chloroplasts (Fig. 1) may be quite

complex. Some mitochondrial proteins must traverse up t~·

two membranes and some chloroplast proteins up to three

membranes before reaching their final destination (Chua and

Schmidt, 1979). There may be an ~symetrical integration

in~o one of the membrahes or transport may be completely

across, if the final residence is to be an intermembrane

or matrix space. This variety of destinations within a

single organelle serves to illustrate that many sep~rate

questIons can be raised if one is to adequately describe

the mechanism by which organelles import proteins: 1). in

what form do the newly synthesized proteins travel to the

1

,
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Fig. 1: Structure of mitochondria and chloroplasts.
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