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1 Introductmn a

P “'I»'he RNA of mlmchonnnﬁl rjbosomes is coded for
- and syntaes:zed ‘within the mitochondsion, whwereﬁs

- the proteins of #the mitochondrial Tibosomes aze syn-

the:ﬂzed ‘and miost pmbab]y coded for outside the .

:rmtochondnon, i.e. at the cyroplasmic sibosomes and S
- mal suspensions s:mxﬂs;ﬁed with wequa] volumes of com-

© plete Freund’s adjuvant (Difco, Detioit, Michigan).
_* The 1zbbits reseived fonr sabcuianeous injections of
V3 g of pbcsomes at mie;rvsals of 1D days, AR

inthe nue]eu& Tespectively {for review see [1—3].
“The nuclear : genome: Iherefc € appears to include the
* information for the proteins of both n‘ﬂochonudnal
and cytoplasmm ribosomes,

The queshcan arises whei‘;er the protmm bel(mgmg -
_in the presence: of 1% Triton. X-100 and AMT (0.1 M

- NH,C1, 0.01 M MgCl3, 0.03 M Tris—HC1, nH 7.2)."
C [Inc.reasmg amcunts of annsemm Were. added toa: cxm- .

* stant emount of antigen {2 ODggq, - wnits). The reac-
_tion mixturss were incubated ai 7 C for 15 b, Afte:r

- 1o these two Kinds of nbasnmes art re}ate-d in there

ammo acié sequences. One possibil by 10 find an an<
- swer is 1o chesk the existence of se juance homologies
by immunological technignes: This was done with an-. -

 tisera against whole mﬂmc}axmdm] and cytonlasmlc n i
S ,¢centnfuvat.10n, tke prempﬂates werg washed: twate

. with, 1% Triton X-100 in AMT and dissolved in 0.2 ‘ml :
1% sc:dmm ﬁodenyl .swfaL D 1 ‘;’ 1ns~—HCl pH 'SJD

bnsome,
- Antisera agamst x:ytcpiasxmc IthmeBS ﬂnm nm

. react with ‘mltochondna] ribosomes, and antisera

against mjtochondna] riboscimes do not react thh r’y- g
~ toplasmic nbosomes “This mdzcates that %here areno -

Slgmﬁcant sequence homologles in ﬂae r:o.r_respcvndm;g
: R ta]uene~2

nbosomd protems S

S’f“ln tiflation ummier usmg buiy]-PBD ,scmn]iam:r (’6 g]

o Bulatlon Rlbnsnmas fmmE voli B were p:epaned
aecording to the methnd of S_pmn et al. [5]. For raﬂm- '
-~ mctive iabeimg, E coli evitares In the logant}mnc s
. growih phase were meubaieﬁ w:th 1 MC:LJ;mI LE’H Teu-.
- cine for3hr.

An*;tbodies agmnst mm)chonﬁﬂa] and cytoplasmw -
ribosemes were 1aised in rabbits by infecting ribnso- -

fil)u,mma\twu unmunbmempﬁahon ‘was; wcamegfl out

foz 15hr . .
“Ra: moachwty was determmeﬁ ina Pav:kard "I‘ ncarb

_oxyethanol 3 2 vjv}_
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‘Ribosomes from

:Anmsemm : _

7 i precipilated
Cv:l@p]asm PR Antic 098 o
B CAmimt o 16

. Qﬁjmmﬁ e :'7}_.157",,
‘Mi'mc?n-:mthia : Antit M8
: prepared mth,’ _ P Al 937 -
SET L Controd [ #TF
Mitochondia Anti 703
- prepared wilh Anti-m 182 .
SMT- - - C_Cﬁniroi . B0
£ wolf Antic e
i Antiam 0.3 .
' Comiral - A3

Fhe reaction f!:l.xxh}re cmmameﬂ 0.3 mi antiserum, 2 QD-;

77%0&‘ niﬁ@sﬁméﬁ =

L T

units of rat’.mamwe]}' Iabzled rbosmm &,, 1% Tm mnj AM'I ThP

: final volome was 1.5 ml

_RET:- 0, EERY SUCTeSE,

S T pH 72 ‘

SMT: D44 M sucrese, C'_D] M MgCIz G, fEJ] M Tris— H{II
- '_DH 7.2, '

- Antic: ﬁnmﬂmm against cy iaplasmlr: :r:bmsnmz-:s. :
Antim: aniiserom against mitochondrial sibosomes:
. Comml Serm fmm no:n-nmmumzeﬂ ralbbns.

.‘BD"’ T’&‘ EDTA, El UJ M T:IE—]HE’!

Cy‘i«nplasm £ nbosn':ses BTE ! nm p:rempﬁmraud by :azm- C

. serim against mitochondrial nbosomas. The minnte -

jn thig case {ea. 1%) ix the same as with control sera
- from non 1m.mumzed rabbits: On the othey hand, an-
diserum =gainst cymplasmm n‘basmmes pre cipitates &

aaall’ bui significant. amount of dbosbmes from a pre- -

;para‘tmn of mncmhondna] ribosomes {oa. 11% ) Alw.,
“with control sera an ‘apprecizble but lower amonnt of
mltcchendn:ﬂ ribosomes is precipitated (ca,
]atler eﬁ'eci B’ﬂﬁ ba explamed by the parhculaﬂy h:g.u
1enéﬁncy of ‘m::honﬂna] nbosaomes 10 agga-egai

) Thas :
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. profile of cytoplasmic ribosomes fmonumer 778) Tn-

on. w""nch H la'beled nbosomes wem can i1 ﬁsgegi "'Ifh'
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’ Flg. 1. ‘Qu;xnmahvr mmmvpmmpxwhon D! mﬁﬂ"hmnﬂﬂal
and z:y*npmsmji: riibozomes. A: \Ly‘iuplasmc nbmema' ) e
-B. Mﬂ@ehamﬂ:mal nbmmmes. iFe;ux xsbbm'matmm see tab1=> 3.2

*. - rihosomes were subjecied 1o density gradient canirk
- fagation. This procedure resolves Taitoghondaial ami
‘cytoplasmic ribusomes, because they have tﬂlffeleni
me ﬂmeniahm croefﬁmgms [71. This is shown in fig

) R o Fig. 2A represenis 2 gradient pIerﬂf: of mmchr:mf
- amount of ribosomes found in-the mamun@nrempntaie R

drial Fibesomes {monomer 738), hig. 2C a gradient

fig. 2B a mixinre of boik 1 iypEs of sibosomes 38 camn- -

- fuged. The shg,hﬂy faster moving z:ytov]asmzb rvb& £
- SOMISS Ars Secn as ‘shoulders'cn the m;mch-&mdna]
R monnmer and dimer peaks. .

. Pig, 3A shows 2 1adioac hwiy pro e]{::-f 2 @é&i’é




- tochondrial\ bosomes: abo ,_5% of cytupl:mmc -
bosomes are present, though the mitochondria were
washed three times with EDTA containing media be-
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Fig. 2 Dcns:ty gradient centrifugarion of mitochondrial and /V
cytoplasmic ribosomes. A: Mitochondrial ribosomes; B: Mito- g
chondriz 1 + cytoplasmic ribosomes; C: Cytoplasmic ribo- ¢

somes, Oradieni con rifugation was performed as described 5000 -
previousiy [4]. T ~mdients were pumped through a flow
cell and the absorr  nat 260 nm was recorded. e®
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.—itl(:aI densrty pmﬁle s;mﬂar ’m that in ﬁg. 'TVC 'vmh -a' o

i small shoulderin the ’?SS region. Annbo&les against cy' ‘

,mp]asmac ribosomes are ah}e to. p:ecl;;ﬁi ie 7{}—80%
-of 1he ribosomes from'such a preparation, vyhereas
. with antisera agamz.t maitochon drizl nbosomes ea. };5-

. 20% of the total ribosomes Are precipitatad {see table

“ 1), In agreement, the yield of sfhosomes {ralated to -

‘mitochondrial protein) is about 45 times higher from.

; zmtochonﬂna which were prepa:ed jrrthe presence Qf
Mg if compared to mitochondiia prepared in the -
presence of EDTA. These mbseWaﬁoqs demonstrate

that cytaplaannc nbosnmes tcontaminate mﬁochatn‘ S

‘drial fibosomes to a very high ﬁegxee if Mg is pre-
'-sen:r in the isolation medium for mitochondria.

- Table 1 inclndes: data on the reaction of i colf

: nbosmmes Awith antisera agamst nnmchﬁnﬂna] and’ cy-
'tcp]zsmxc nbosomes from Neurospora. Dbviously,
ﬁhere is no ¢ross reactmn bF‘iWE‘En lhese anmera anﬂ

E miz nb::somes ‘ SR :

D:scass:on

The determu:ahon cf 1mmune]fogmal cwss reac-

tion is a sensitive method 1o detect sequen ce homolo-
- giesn proteins. In the special case of ribosomal pro-

-teins this has been demonstrated with Eacieria [8—1 a}.
' Antﬁaoﬁxes apainst the individual ribosomal proteins -
- waiy e yafsed in Tabbns By inj e::trng n ho]e 'nbﬁ- :
“somes [11].° ‘ :
- The xesulis prese3 ted here sﬁow ﬂmt umzsen.

fragam; cytoplasmlc rbosomes 40 not cross react with -

mitoc 1endrial dbosonies and antisera against mito-

thmnﬂnal nboscmes Ao not cross eact with cvioplas-

“raic nbosomes This suggests that there-are no signk-

“ficant segquence homologies in the ribosomal proteins
" of the two types of rioosomes. This confirms and ex- .

' tenc'is earlier findings that the gel Blectmphoreﬂn _
o paﬁems of mﬁuchun dnaz and tympiasmm Tibusormal
“proteins | fmm varions Crganisms aie different T12-~

E co? -nbosomes Snnﬁaﬂy, 3t has be en shown

‘ ibani'er;él nbosames (f ax I8view’ see ¥ 3\1; »}‘he tCOﬁ"‘S*
“popding ; anSDm‘a] }?rotem aﬁparenﬂy do Tiot shar
- significant commMon Seguences. ﬁslbarg] ina and Sus-r -
~Kind Il?] have: repcrted that in Sumu e wdiffusion:

v _*es?:’s spur formation beiwean antizera 3.ainst ﬂyiﬁpl%
e nbnsoma} proteins of J’stsmpﬂm wnd . coli Ti-
. bosomial proteins cecurs. Hovrever, spnr f@rmatifm

- between antiserum agairsi £, 2ol ibossrial prmeins
- and Nmmspom ::ytnp;amc nbosoma} Pr o‘tem:s was -

. nof seen: The data in the report seem not. to be de- -

. tailed lenongh to allow the conclusion: that a CYOSS e ‘, :
-+ action takes ‘p}ﬁt” ‘Furtaer studies with mmm“zod:ffu- -

_sion 15315 aTE Tecessary. 10 clanfy this point. T

In «conrﬁumm Ee @agh ihe pm’tcms of both mito-

chondrial and cympidmuc riboscines are made.at’ the ,'
N nytop}ksmic nhssomas and are -probz‘b}y ended Forin
. ipe nuclear gwnnme, they appear not o be mgmfimﬁ- ’
Iy related in'structure. It cannot be decided whether
" the genes for mitochendrial and t}ﬂ’:nplasnnc nbms- o

mal proteins are derived from two different sets of

- -genes or have evo clved from a rhnigue set of genezina

way that no xnom tommmn sequsmes are }aﬁ

Agmmﬁe égf:n‘em‘.s

T.'m:: Eﬂl“ihDIs aIe gaieﬁl tm Dr. 8. ’S’skmﬁx for help

- and suggestions. This work wWas suppm'ted by the .
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