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1. Introduction ) | |

Teenslocation of the growing pz ptiudé chain in the E

synthesis of preteins is-mediated to some extent by

certain novel acidic ribosomal prozeins [1—16]. These

proteins, designated L7 and L12 in Escherichia coli,
are logalized on the 50 S ribosomal subunit and differ
only in the acetylation state of the N-terminal serine

[2]. The existence of structural homologues to these

alanine rich, acidic proteins in most procaryotic and
eucaryotic celis has been suggested by recent immmno-

logical experiments by 1. G. Wool and G, Stoffler (per-

sondl sommunication).

Their ubjquity as ribosomal constituents indicate a
high degree of consarvation in these molecnies dunng
the gvolution of ihe riboseime. Herice, comparative
structural and fanctional analyses of these unusual
polypeptides conld reflect both the genetic modifi-

cations possiblz in the evolution of the ribosomal unit '
as wel] as yield some insight into the natare of the “ac-

tive sites” within the molecules. As a first p-ogression

in this direction we report herein the isclation. chemi-

cal charactsrization and N-terminal ssquence analysis

of an L7—L12 equivalent from B. stesrothermophilus, .
We campare the structuzal features with the E. coli -

polypsptides, a comparison that is of particular note
in view of the considerable miaxest in the strue ture,
function and evo]u’non of the gene*:u: 1rans]axmn

apparatus.

2. Matériais and ]ﬁethqﬂé "; MR e

73 Results and'discussion

] msaro?hermoph;?us mram HI! we:re p:epareﬁ as des

cribed prevmnsly [#7] and the acidic proteins selec-

tively extzacted by.the methods of Hamel, Koka and

Nakamota’ [23]. “The thres’ p]'mmns I[lb(-la-tEd by ﬂns

- prmedu‘e were ncuncentratbd by precipitation with "

2.25 vol. of —20°C acetone and the T7—L12 equiva-.
lents separated and purified as described for £ zoli by
Mboler et al. [1]. Their purity was wesi*abhshed by a 2-
dimensional acrylamide BlEC'tIDphDIBS!S method : Simi-
lar to that described by Kaltschinidt and Wittmana [18}
except that the first dimension dises, run at pH 8.6,

" werz 8% with zespect to acrylamide The homelogy

and identity of the L12—L7 squivalents from B. - "

_ sregrothermophilus was confirmed by the immuno- )

cheinical reactivity of the isclated pure sroteins to

- the antisera produced in New Zealand red zabbits
~ against purified £ coli L12 [15]). This was further

evidenced by amino zcid analysisina; Durrum D-300

' amino acid abalyser, following protein hydro‘iyms for

24 and 72 hr in 6 ™M FC1 a1 110°C, ;aswe]lasby

. - -sequence analys:s by antomatic Edmadn de; gradaimn
' [19} in & Beckinan Model 890 C Sequemen Fm =
- quence runs the. thmzo]mom ﬁenvahves were hy- .
; f’dxolyzed separately with 6 N HC1 and HL [20] at
L. 130° C foxr 221 hi; and the amine’ “acids jﬂrmed Were
L ana]yzed with: the amino acid ana]}:ze;r. Muolecnlar - .
- Weights were determined by the dodecyl sulfate gel
; "L.elset:imphore‘.tlc prﬁceﬂure Df Weber and Dsbom IQ]} :
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'im th? Ielﬂase t)f 2 ai:ldls‘.: prnir-ms A] and Ag, the 8es L

i

paration of W]m:b s dép}.cte nw fig- 3. The chemu:al

rmmﬂ::lrfry of the Ay pmtemSe 3y the- 112 moiem of R

£ coll is avmencaﬂ in table 1. W]nle beth sets are eia»' '
ning neh and 'Jack tymsme Aistidine: and cys‘teme,

‘the thexmophilic proteins contain myore lysine, fsolen-:: . oo A

: cme, g]utamm Bmﬂ and ﬂu@onma a:m:l Tless :serme, ala- v

~mine and. vzahnei rotem .Ag ig very mmﬂar 1f no‘t 1ﬂ=n-.1 -

" fical w Age :
- Structural hnmolr;gy 1o the £, ro!z jpmimrs is.

furiher evidenced by the nnmuno]agmﬂ reactivity of L

B sreamﬂzemmpm;m proteins A and Ay-to the an:

f:iusera 0.E, coli L12 shown in fig. 2. Both Ay and Az S

from B Srezrmﬁwmwphdus CrDss :reaci with annwE

eolf L1Z, As shiown bslow, Ay rcworresponds to the éqm-"

va]em .E' m]z pthm LI 2;and pre]m:rmary Tesulis in-

: fﬁ:cme that A, g Bike F.7 in E £oli may have a b]ot:ked

. N-iemnnus Proteins A, and A; from the ihermbphﬂg'
give molecnlar weights of 12000% Si}ﬁ on dodecyl

‘ su?lphate Je]mutmphmeszs which again asrees well with

* #he published valres for L7 and L12in E. coli ]—3}
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b= '—Aca Z'Vf".lDDL T

F}g, 1. DEA"E—«:E]JBQQSV c’l.@matngmphy of p:rmuams Bxiram:!:zi -

" from- Bueillus stearothermophiiug S0 Snbnsomes by 1 M

NH;E’I—S’W% 'eth:-mul See \ﬂethﬂds for de.tvn}a: S

- Tabla i :
Ammo ackd a:on'- pmmm: Df Bzzmﬂm :rearoﬂzsermop}zﬁus' a"sd:l&: pmmm TAo)

Amino acids Mole %8 Molar ratio? ﬁ'D}D@Sﬁﬁ . Resigues -

- ‘ . . S - residmes ﬂﬁ' F. L‘G]i ﬁ"ﬂ"‘g R
Aspariic acid | 584 - 7.0 g 7

- Thisonine _ “am2b : 5.86 & .3
Serime . . DAEP . . D3EE D1 LB
Gintamic acid 19.23 T 23.38 23 17
Proline S 2.15 - 2461 2~3 2
Glyeine . - 425 - -BRY .9 -8
Alamine: . -, 3818 0 - . 03201 22 2%
Valime® . - " D.B8T L1201 ke 6
Methionine - 144 - 133 0 o2 -3
Esolgucine . - Ba1® S R |- & -
Lencing . 6538 800 8 - 8

Fyrosine. - DOD - 0B0 [+ I .0

oo Phenylalgnine 0 Jia44 0 195 - 2

- Histidine - wos - LUK 16 D .0
Lysine 1395 B I 7T I | 2 st

ToArgimine . DB -0 0T D3RO T i R A R
“Fotal |- sl 8‘99.99 SR ]“I',Swé. 121 323 128

o ;‘ﬁ Mean &,ﬂmas of 24 and 72 hr hvﬁmlys;s.
R Enzapolamd Z8ro-iime ":a.!mlea ’
e :‘” 72-hr walee only.”

Oy TBS!dLe of monomethyhysine 15 included.

-+ 74 Each valoe is adjusied so hat &he malue fm— leucme is S.BI.D ' '
g Taken from the seguence data of Terhozrst et uil »(Em J‘ :B!m:hem Bi 135 .(19? 3)}

o g Ni:- tysten: amﬂ was ﬂEIECRﬁ after pe:fnnmc aczd ox:zﬂzmon aml hymolwsu. ) e
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_, ermorc, the mgiar ra!ms ob An; and Ag vary fmm
o one ‘batch of cellsto another depending apparenily on

~tha gmwth conditions. Similar variations have been

o :repﬂﬁeri tfor . coli 1.7 uantﬁ 132 {20] Similar to the.

- mobility Df E- m?z L7112, on two dimensicnal

L ﬁlectmphmﬁs.s pfmtems A, and A, from 5. stearo-

K _'..'Ihermaphv(m migrate 1o @ position shown in ﬁg. 3.

|t -Ata moleenlarlevsl, the acetylation state of the . .-

: -,;’N—iemnnal sesine in B, coli L7 and 112 has been
* sugpestad as gerentia) fm the proper functioning of

- ‘these proteins in EFG and EFT dependent GTPase
geact sions {2, 4, 10]. When ihe N-lenminal region of -

- the purified Ay proteins from B, sfeaothermophiius

e sequbmreﬁ the N-terminal residue was fnuznﬂ tobe

" methionine rather than serine. The. first 15 -residues:

 of the A, protein of B, srearothermophilus ate:

: Me*t-’i‘ha‘-Ly;:.-GIWG] n—Ee-Ba—Gm-A&:a "&’a] Ears- Asn—Me‘l— ,

. Ser-Val..

Fig. 2. Immunockemical ieativiy, of 5. sigarothermophilus . ‘The: absence of an M temmrﬁ serine anr‘l the pre-
roteins that correspond to L. eoli proteins L7, L1Z. Centre . ‘senge of - meth}{mme at ﬁrst smpnsmg, it not eolike

v.e]l contnined. Amnii £, colf 1.12.12) B. srmrm]zermnpkﬂus .
ol 1 = c E-Y
Az, 1 mgjml in ;phosp}mw bulfered saline pH 7.0 (1) 8:5% - ‘the ﬂata TEpOT: ed for the alcohol ds hyd;roremse from

safine. A slezm:: zermapimﬁs [23] where the as,m‘y]azed

P )

\/

-

-

el

roteins ind:caimg the pbsiiion of the *A” protein spot. |
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Fig. 4. Comparison of the M-ternined amine acikl seuences in L7-112 from E. colf and B. srecroclermopkils Ax proten. 'The
sequences ave aligned so that valine—-16 {zef. ]33 ) corresponds 1o ¥aline 15 in B. stemrethermpphilus A, . Residues encloscd by

doudle lines are identical. -

sexint is dlso replaced by a methionine. Furthermnore,
it is of interest that the dlanine rich acidic proteins
from the extreme hé]cphi}%*’-‘ bacterium, Halpharteriim
ertirubrum, also has 2 methionine V-terminal (O da 21
al. unpublished observations).
For the A proteins from £ coll and B, srearn-
thermophilus, it is possible io show homologies in the
“chains if the methionine N-terminal of the B. stearo-
thermophilns protein is aligned with the isolsucine-2
in the B coli L7 or 112 proteins fig. 47. If this is
done then 10 out of the first 16 residues {62.57%) are
jdentical in ths two chains. Tn those that differ, met
1, glu-4 and gin-B, covld have arisen by poin? muta-
tion and the first fwo are as well conservative changes.
Similar homologies have been shown Tor some 30 S
proteins [24]. However, the degree 1o which this ho-
mology is continued in the primary structure of the
Ay and A, proieins awaits further sequence analyses
of these pmiema in B, stearorhermophilus,
Tn view of the homologies in primary situcture and
- N-substitution it is possible that the N-terminal re-
- gion of these proteins has important functional roles.
Therefors in ordsr 1o elucidate the role of these poly- -
~pepiides in total nbbsomal fancion it is necessary
that the chemical pr-ape:r‘las of the amino terminus
be detenmined, Siich studies have now besn initiated
in our 1abcrgimyh : :
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