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1. ]mhoﬂu}cﬁ@n

Well known enzymological techniques used in pur-
ifying aminoacy-tRNA synthetases, especially of
plant origin, have often failed. Therefore, new meth-
“ods based on affinity chromatography have beea in- -
troduced to overcome these difficulties and to im-
prove enzyme preparations. So far some of the above
mentioned enzymes have been purified on modified
Sepharose to which either amino acids [1—3] or
tRNA’ [4—6] were attached covalently. :
; Du:rmg the adaptation of one of these methods it
has been observed unexpea:ied]y that the modified
Sepharose containing aminoalkyl residues alone is
‘able to bind aminoacyl-tRNA synthetases with a dif-
ferent mechanism from that of the ordinary ion ex-
changers. The binding of enzymes to :minoalkyl- .~
‘Sepharose chiefly depends on the length of the alkyl
chain as well as on ionic strength and kind of buffer,

“and differs for varions synthetases. In the present re-

port the purification of some aminoacyl-iRNA syn-

thetases from yellow Iupin sezds on ammmhexyl— [

'Sephamse is described,”

Since this work was under mveshgatmn, we bava S

learned that Er-el et al. [7] and Shaltiel and Er-el ﬂB] o

‘’bave observed the same phenomenon and utilized -

those Sephadex derivatives as well as alkyleepha'oses S
*.." mide according to Cuameeasas 11 1]
S -.f'f'pex ml of 'Ihe packed geﬂ was used The a;,nvated e
protein bmé:’umtr 1o Sephamse vdenvaimes carrying hy— R Sepharosg ‘was' (;oup]gd with 2 :mmo] Df diamine Pf’l' S

“drophobic groups. The term ‘hydrophobic ch‘romatsog—‘; :

to isolate two enzymes of glycogen metabolism. Smnw-
larly, Yoo 9] and Hofstee 01 have | mvestzgated

;raphy has ubeen in: tro duced fm th:s kmd of proiemr

ml of the gel. Modified gels” 'm'e siored in 0.
o dium samﬁe solhution at 4°C. .

drophobic forces between the 'at'lkyﬁl residues of absor-
bent and hydrophobic pockets of protein molecules.

2 ]Expenmenia]

'2.1. Maverials

~ Sepharose 4B was Pumhasedﬁam Pharmacia
Uppsala, Sweden. Cyanogen bromide was from Fluka

_AG Switzerland: ATP was a product of Reneal

Budapest, Hungary and 2-mercaptoethanol of Loba-
Chemie ernnFnschaznend Ausiria. Teir@meﬂnyﬂendl-

~amine and hexameﬂlylm&mmme were products of

Merck Darmstadt, West Germany and Rechim .
Moscow, USSR, respectively. Radioactive aminoacids:
L[U'-MC]valme L-[0-14C}tyrosine and L-[U- 1“41,] ser-

ine were obtained from the Institute for Research,

Production and Application of Radicisotopes Pragm.e,

“Czechoslovakia, and L-]1#C-methylene]tryptophan -
- 1-[2,3-3H]valine and DL-[G-3H]phenylalanine from
. The Radiochemical Centre Amersham, England. The’
- .other. xeagems werue fmm PO]SklE Odczynmkx «thme
- _Po]anﬂ o o :

2 2 Prepammn i’)f amzn@aﬁgﬂ demames of
~Sepharose 4B . .
Sephamse 4B was activated Wlﬂl &:yan@gen bm- S
S0 mp CNB: o

‘02;% so—; ;
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1 _'; 2.3, Purrfz,azmn of ammozzg:l-zRNA :sym’ve?ases

V'EE . % | - 5”"”“ NE@Q\NH‘ D ’A—"',_ ; o7 Meal of yellow lupin seeds {160 g) was extractes i

s R I gl R ST ‘fm 30 min at 4°C with 500 ml of }l@mM potdssiims .
=3 RN @ - - phosphzte buffer, pH 6.8, conlaining 1mM 2-marcap-
R B ) toethanol and 10% (v/v) of glycerol {buffer A). Ths -

 extract was pas;ed through miracloth 2nd ceririfuged '
for 30 min at 15 000 g. The supernatant was frac- -

tionated with arnmoninm sulphate. Fracticus precini-
tated between 35—50% and 50--70% ammoninm sul-

~ phate satuzation were collected separately, dissolved
in small volumes of 60 mM potassivm phosphate buff-

&1, pH 6.85, containing 1 mM 2-mercapto=thancl and
10% {v{v) of glycerol {buffer B) and dialysed over- -

- Frastion pumber. ‘ night agginst two changes of this buffer. Then the
— - fractions wese applied to the aminoalkyl-Sepharose

P : . ‘ B 1 columns 1.5 X 30 em equilibrated with {buf"1 B).

% pn{finmm Nﬁﬁi‘}’@ NH}, - T 4 1 !

B e T e 3 - 'The columns were washed with the same buffer to 1e-
33 ¥ ] move unadsorbed proteins and then eluted in linear
3% ' E ~ 0-0.3 M KCl gradient in buffer B 300 ml. 6 mi Frac-

3 : tions were collected and the absorbance at 280 am
Iz and aminoacyl-{RNA synthetase activities were deter-
- S mined.
2 X ,
B - : - o
E a3 2.4. Assay of enzymatic activiiies ,
4 .2 " The reaction mixture contained in a total volume
: » of 56 pl: 5 pmol of Tris—HCl buffer, pH B.05, 250
Iy - 3 S A e nmol MgClz, 50 nmol ATP, 50 nmol 2-mercapioeth-
i L U anol, 400 ug of hupin RNA, 2-5 X 10-° M ¥C.or
Fraction numbgr , 3H-labelled amino acid and enzyme fraction (130
e : ; pg of protein or 10 pl of chmmamgmp‘bic fraction).
2 3ld %—r - Bapharose NHIEH),NH, i ¢ sl Samaples wers incnbated for 10 min at 36°C sngd then
eolpg rg - : - 3 S 3D 1 aliquots were withdiawn and pipetted on 3 b
35[0 + ik ZETY  Whatman filter paper discs 2.2 em in diameter. The B
2 ERY ! - dises were washed three times in 5% trichloroacetic
31 4 s acid; once in ethanol—ether 1:1 mixture ang finally
S ad Ty ;’ : in ether, then air-dried. They were counted in the .
S| = Packard Tri-Carb scintillation counter with the effi-:
it ";; Ly :cmem:) of 55% fo:r I8¢ and of 5% fm 3H '
: 2;\ 4 @5 oz
R+ SR - s
o X BN 3 cﬁlumms 4(1 x 18 cm) cguhfbraﬁaﬁ nfevxm.s!y mm buffe: :B ;a&
AR i Frastion pumber S ;xnad;am in buttss B {100 mb) was appixeﬂ and 3 irﬂ-:fra@:hons :
. Fg l Chxomaiogaphy nf ammaacyfl»tRNA symheiases DR nwere m}lecieﬂ The @bsorbane, at 'JBD mgn {—=) ;and the syn-

~modified Sepha:oses containing: A) w-amnnoeihyl- : B)w- o - thetase activities for va‘]meg — ), lzucine. (@—-—o——s}, :
mmnob%.tyl- and.C) wanmoha*iyl groups. 60 mg mf.pmiem T .,uymmhan (&—_ﬁ-—-&)u phgny]ﬂa:mne {—nr— o) 3 :
. 30-50% ammoniim sulphate satoration frzefion 1y 3 mi of i termined in each: 3@ .ul f'raLtlon- i———} lﬁxcaa.,s 1k lmEax =
. ‘boffer B was appheﬁ oneach of three mnﬁﬁ“ eﬂ oephamse e *mg{:} gradze:ﬁt, i LR
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'FJg 2. DJstnbmmn of ammmcyﬂ-iRNA synﬂnemses chroma-

tographed on an aminchexyl-Sepharose column; -A) 700 mg

of protein of 30—50% ammoniom sulphate xsatmanon fraction

“was applied on 1.5 X 30 cm colomn and washed with 850 ml:

-ear 0—0.3 M KC] gradient in buffer B, Fmally 1he columnn was

.washed with 150 ml of .3MK Cjunbuﬂ'exB 75m1:f:mc- S

-tions were collecied. Symbnls ns in ng_ 12 BY. .mo g of | szo-
~ieint of 50-70% ammonivm sujphate satnration fraction Was. .
._apphed on 1.5 %, 30 om columin ‘and: washed with 30() ml of -

- buffer B, Adsorbéd proteins wore eluted in 0=0.6 M XClin -

“buffer B 300 ml of 10 m! fractions wereizoﬂetteﬁ u(A—’A—-A); —‘1—;'{' o
_-) tymsyl acnw.nes e

Indicates 5ery]~synﬂ1e1:ase and r-——-w. -
-"‘Oiher :symbols asin fig | :

BResu}tsand m\‘seag;mﬁ: o
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o Specific: acﬁvmes nmnl rcvf ammo aczd]mg

o Sigi’;’ . :.:' _zofpmmm]wmm

Trp- " Phe Sez Vaﬂ L'eu TYI

wextracl @%@W _i':ﬂ,SBV 261114

2 Ammqmum :

. “sulphate

- fraction . T '
35-50% . D65 02 0 — 7 B3 —
SO-T0% o~ oo 2 == 2

3. Aminohexyl

Sepharose - O 26 185 106 2 2

the conditions used. Sepharose—NH(CH,),NH, binds
- thoseenzymes, if at all, very weakly. Oa the other -

hand- synthetases are retained on Sepha*@se— R

- NH{CH,)sNH, column (fig. 1.

‘The «,,hmmamgraphmc pmpernes of the. lasi adsm-

" bent enable us to purify several aminoacyl-tRNA syn-
thetases fmm yellow Iupm seeds (Lupinus iureus)ina
. simple manmer. For this purposs the protein fraction
* precipitated at 35—50% satnrated of aTnmonivm sul-

phate and ﬁcomammg valine, leumne Tnypwphan anrd
-~ phenylalanine activating. enzymea, was pomeﬂ into an
aminchexyl-Sepharose acclnnm (1.5 %30 cm) and
- washed with buffer B to remove ummmbe'd proteins.

of buffer B.'Adsorbed proteins were then cluted in 350 ml in- - Enzyme activities were then eluted in 0-0.3 MXCI

gradient in the same buffer. In a simifar manner: seryl»

and tyrosyl- 1RNA synﬂaeiases were prrified from |

L 50--70% ammonium sn!phme saturation fraction in a
o -;gradlen’t from 0—0.6M KCE {ﬁg 2) The :rersults of the -
o ,punﬁca‘mn proceﬂum are given in 1able 1. o

'ﬂae chroma’tographm meﬂmd wgzﬁwr mﬂn Iihe




K pr dependence of- ﬂaB mﬂmg m‘ walyl-‘!RNA «ynﬂaeiase 'm _ -

mmohexyl—Sep}xar.ose..., T

e 585535 795

S oS "".@».15557' 0a4s

: '_x Sirsngih of bmd;mg is rexpmsseﬁ in ierms Df ﬂns :mm-c s ‘
sireng%h at w]nch 'Ihe ":ynﬂamase is elmeﬁ

: nnpm'tam faci is Ihat by i}ns mﬂﬁ‘hoa some @'f ﬁae '

synthetase preparations gonld be obtained free of at:; |

. tivities of other synthetases. Thus, valine, serine, and -

- phenylaflamm achvahng EnZY me pxenaxah@ns free of :

. other syntheiase activities were prepared. -
‘Considering the_mechanism of synthetase bmdmg

to modified Sephm«obe a question has been raised .

whether aminoalkyl groups attached to Sepharose ma-

trix do not imitate amino acid moieties. It is well
known that the amino group of an amino acid doss

contribute 1o the binding of the amino acid with its

- synthetase. On the contrary, the carboxyl group of
amino acid seems to be less essential o the binding
[12]. In thai case the retention of aminoacyl-iRNA
synthetases on amincalkyl-Sepharose columns could
be considered as a kind of affinity @hmmat@grﬁphy.

" To examine this suggestion 1wo new Sepharose de'm-
aiives were symhm:zeﬁ by the memmem of amino- -

, hexyl-Sephamse wﬁh mimus acid or wﬁh adlmeﬁ_hy
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F:lg 4, Fractionation of aminoacyFtRNA synthetases ona

*buiywSep}Jmose column. Conditions and symbols as in fig, 3.

sulphate. The former derivative, deprived of primary

‘amino groups, has preserved the binding ability of

aminoacyl-tRNA synthetases although their binding
capacity is weaker than that observed for aminohexyl-

Sepharose column as s indicated by the lower ionic

strength required for their elution. The chromato-
graphic resolution of the deaminated derivative is also

~ worse than that of the unchanged adsorbent {fig. 3).
. On the other hand methylated amm@mxy%—uephamsa

shows andlogous chmmat@graphm properties as does. -
the unmethylated ]pmdm,t {not shown here). These
experiments establish that hydmph@bm forces are the
major ones which are responsible for the binding prop- -
erties of afmmoalkyﬂ-’sgphnmse This conclusion was

_ reinforced by the observation that butyﬂ»Sephmme _

which G0es not contain pm':axy amine groups is also .

* . able to bind the enzymes mentioned above (fig. 4).

Tt seems reasonable to assume that the specificity

. of amm@ac)”-iRNA synthe:ases bmdmg in -the hydro-
i .phobzc @hmnﬁa‘iogmphy method may. rdepend ai | lbast )
- -in prrt, on their complex structire, when the occnr-
© zence of hydrophobic pockeis is more frequent in en--

: o ZYIme moi‘scn]es, imdeed, enzymes with more coi- :
e plexsimf'mm and higher molecular ‘weights are cluted

stfengﬂ: i”:mm n.hB modlﬁeu Sephamse e
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: hexyl—Sep‘harose nolumn at O 1M KC] whe:reas ﬁypto- o

" phan enzyme (mol. wt. about 2801 QD()) is not m]eased
‘untillat 0.2MKCL

The data presented in this Ie;port mdmate ﬂnai hyw . v.
drophobn" chromatography offers new possibilities i in

xhe ;pnnﬁz:atmn of :ammoacyl—iRNA syniheiases. :
] Atknmwﬂeﬂge—nems
Thms wDrk was :smpponed by the Pohsh Academy

of Sclences wathm Prvojem 09.3.1.
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