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SU_si_sIA RY

Am_s enzyme ivhio’i_s forn_ss n_set-i_sat_so! fron_s S-ae!t’m_sosylmc-tbuiou_siuoo’ is do’n_sonstrato’d to be

preset_st in a vario’ty of u_s_san_smaliai_s tissue’s. That one of tb_sepro_setucts is mo’ti_sanol _sva.sole-

tern_sined by tivo mc-au_ss: (a) crystallization as [-mmiethyljdinitrobet_szoate, ai_sd (b) sym_sthc-sis of

#{176}#{176}S-labeledoS-adc-r_sosylt_s_sc-tI_sioninc-am_setden_sonstration that- 35S is-as not inconporatei! im_sto tb_sc-

vobatile product. Higho’st levels of o’t_szyn_sc- activity are found jr_s ti_sc- pituutary am_sd! i_sypotioala-

mets. 0th_sen areas ivhich o’ot_staiu_s ti_sc- et_szymc- include brain, kidm_sc-y, liver, luimig, am_sit b_sc-art.

The o’r_szymo’ fro_sm_s_sbrain hoas a K,,, of 2.5 /2_sI for S-aetc-nosylmetiuiou_sit_so’. Et_szyn_so’ activity is

foui_sd predomiuuantly in the suipc-t’m_satau_st fractiotu of braiu_s i_so_smogc-muates.

INTRODUCTION

It_s ro’ceuut- yo’ars S-aelenosyln_sethionine 1_sas

bc-c-i_s si_sowu_s tc_s I_save a _svidc-sprc-ad role it_s

biological mo’thylating ro’actions. S-Aden-

osylmethiot_siu_se is kno_svmo to be the n_sethyl

donor in the synthesis (1) and n_setabolisn_s

(2) of mar_sy biogenic amines, and in the

synti_sesis of certain amino (3) and nucleic

acids (4). A variety of enzyn_so’s, grouped

under the general olassificatioui of methyl-

transferaso’s, catalyze ti_se donation of ti_se

methyl group from S-ao!o’u_sosylmeti_sionine to

the appropriate accepto_sr compou_su_sd.

This report enlargo’s upoi_s our earlio’r

studies dc-alii_sg isiti_s am_s o’t_szyme in rat braimi

which catalyzes ti_se trai_ssfc-r of the methyl

group from S-adenosylmethionine to _svater,

forming metb_sanol (5). This euuzymc- appears

to be similar to a nuc-thanol-forming eu_szyme

present in bovine pituitary, as described by

Axc-lrod and Daly (6).
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_sIATERtALS ANt) _smETIlol_ss

J?ea�,ents and cliemmi tcai.s. ()ngai_sio’ stolvo’m_sts

uso’d im_s ti_sc-so’stutdio’s sso’ro’ fletoorton_so’tnic

grado’, eobt aiu_so’e! fro_sn_s i\tat i_sc-s _sm_s, Co obo’muuami,

au_so! Bo’ll. Tb_sc-y _s_si’ni’ u_soot fum’ti_si’n petu-ifio’d

bc-fort’ uso’. a-Icc-to oglut ant’, f U mario’, muualic,

and succir_sic acids i_so’ro’ oobtaim_so’o! froon_s Sign_sa

Ci_semical Compau_sy, as _svas p-cl_sitoroon_so’rcutni-

bo’t_szoato’.

Prepam’at ion of enz gone J’m’omn tissue sani pies.

For rout-inc ai_sabysis of o’tozymuuo’ activity it_s

braito, wi_sole rat. braimos ivo’igi_sim_sg 1.5-2.0 g

i_sc-no’ b_somogeu_sized it_s o’qual vo_slun_ses oof iso)-

to_st_sicpotassium ci_slorieho’ at 0-4#{176}, etsing a

glass b_somogo’nizc-r am_sot a n_sato’d, o’losc-ly

fitting glass pestle. Al! h_som_s_siogc-nato’s _s_s-o’u’e

centrifuged at c-iti_ser30,000 c_sr 105,000 X g

for 1 I_sr at 0#{176}.Samples of tissue otb_ser ti_sat_s

brain i_s-c-re treated iu_s ti_so’ same n_sau_sner.

Assay for enzy-mne actii’ity. All assays svc-re

perforn_sc-d in 15-rn! sc-ness--top cot_sic-al glass

cei_strifutgc- tubes cot_staining 100 /2n_soles of

pi_sospi_sate buffer (pH 8.0), 2-5 u_sn_soles of

S-(mnethyl-m4Cjadc-nosylmc-ti_siot_sine (nueti_syl-
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t4C, 55 n_sCi/mmobc-, Ness- Et_sglam_sd Nuclear),

at_s(! 50 /21 i_sf ti_so’ o’o’u_strifugo’ol superi_satant

fluiid it_s a fim_sal rcaetiot_s volume of 200 /21.

Un lo’ss 0 oti_so’r_svisi’ iu_selioato’e! , t I_sc- supo’ruuat-ant-

fractiot_s i_s-as used as o’tozyn_sc- source through-

out- thi’s(’ steudies.

Tutbo’s i_s’c-re cappo’i! am_sd iu_scubatc-d at 37#{176}

for 30 mit_s. Tb_se reactiom_s ivas terminated by

ti_so’ aildit-iot_s o)f 0.5 n_si of borato’ buffer, 0.5 _si,

PH 10. Ti_so’ radioactivo’ n_so’tb_sanol _svas cx-
t-rao’tc-d ii_st(_s 5 ml of toluet_so’. Ti_so’ samples

wo’ro’ si_saket_s vigoro_susby for I 5 so’c amid cet_stri-

futgo’d at- loss’ spo’ed fion S n_sit_s. Foeur milliliters

of ti_so’ orgau_sic pb_saso’ is-ero’ _s_sit-i_sdraivu_s au_sd

diviebo’d iu_st(o t-_svo_s 2-rn! alieiuots. Too otie

aliquooot, 10 ml of Bray’s so)buotion (7) _ssi’rc-

addo’eb, am_set the sample i_s-as coouim_st-ed it_s a
liquid scit_stillation coumitc-r. Ti_se si’com_sd ali-

qu_sot is-a.sevaporato’d to dryu_so’ss it_s a stream

of iva.rn_s air. 1olbo_s_sviu_sgi’vaporatieomo, coum_st-ing

solett-ior_si_s’as added and ti_sero’n_sait_singradio-

activity ivas measured. Tho’ radioactivity

lost durii_sg ti_se coetnse of evapo_sratiom_s _svas

tako’m_sas a n_so’a.suro’ o_sfti_si’vo_slatili’l)rcoelutct

foorn_so’d, at_sit was o’xpno’sso’d as cit_sits of

n_sot i_sat_sob sym_sti_so’sizi’d. Omit’ ut_sit o’quals 1

mimi_sole of n_so’thau_sol formeel ier hour. Ap-

pno_spm’iato’ iou_st-rob tube’s, cot_staining o’iti_sc-r
boilo’ol (‘m_szymi_so’ (3-s n_sin) or 1_s(_sei_szyn_se’, _s_so’rc-

rum_s it_s parallo’b is-itt_s the o’nzyn_so’ sampbo’s.

I(/entljicat ion of radioacl ire rolat lie p i’omd_smct

as _snethanol. Ti_sc- o’m_szyn_satio’ally foormo’oI n_sa-

tc-ria-l was to’motativo’iy idc-i_st-ifio’ol as n_so’ti_sau_sol

by o’stc-rifyim_sg ti_so’ produuct i_siti_s 3 , 5-di-

m_sit-m’oobei_szoylo’i_slo_snido’.It_s this ro’actioom_s,tho’

vooiatile alto oiuool is o’om_svi’nto’el too ti_sc- t_so_st_s-

volatilo’ ester, rno’thyl 3 , 5-dinit-robo’i_szoat-c-.

Sc-venal _ssiuoobo’ rat hraiu_ss were pooled, at_sit

ti_so’ supo’rm_sat at_st fract-io 01_s ivas pro’parc-d as

dc-so’nibo’d o’arlio’r. Port-it otis oof ti_sis supo’r-

u_satam_st frao’t�O on s_sort’ iu_sc-ubatc-d wit i_s the

appnopriato’ ro’ago’tots. rJ1� 0 ir_so’no’ast’ ti_so’

an_sount oof naotioao’t ivit-y ft onn_so’d, _sS’-[methyl-

#{176}Hja!i’i_soosyin_so’tiuiomoimuo’ (4.2 Ci/nimi_sole, Nut-
o’bo’a-n-Chicagoo) is-as used as substrate. Fol-

Ioi_svim_sg im_sottbatioomo, t he [3H]n_sc-t-hatoool is-as

c-xtnact-ed imotoo 5 n_si oof eti_sy! aco’tato’. Ti_sis

solvent isas uso’ot ho’t’ause it gavo’ higi_sen

yio’lois o)f {mmietloyi]dim_sitroobo’mozooato’. Ti_so’ o’thyi

art ‘tat 0’ p1_sn-so’ is-as s_sitb_sotrawm o, at uI 50 /21 of

unlabeled mi_so’ti_saioool amoo! 0.4 g of 3 , ;5-oii-

moit noobc-m_szeoyl o’i_sloonioho’ i_sent’ aitdto’d. �Fi_se re-

ao’tioom_s i_st_s-s auto_s_soot too proc-root at u’ooton_s tt’n_s-

po’raturo’ fo)r so’veral hours. TI_se’ prc-cipitato’

ivhich formed on coolimug ti_se solution it_s an

ice bath_s i_s’as filtered, ivasi_sed with 2 %

sodium o’arbou_sat-e, and ro’crystalbized to o’on-

stant specific activity. The i’rystaLs ob-

tamed is-c-re tak(’uI UI) it_s a small volume of

toluene and appbit’d to a thin-layer chroma-

tography plate (250 �, silica gel).

Asceu_sding chromato_sgraphy ivas carried

out iii 1-butau_soil-acetic acid-water (4: 1 : 1)
and in 2-propanol-5 Yc ammonia (S : 2). Au-

t-hent-ic radioactive methyl diuiit-robet_szooate,

formed by carrying [m4C]met.hanol (5 mCi!
mmole, Neiv Eu_sgbau_sd Nuclear) through the
esterificatiou_s procedure , ivas chron_sato-

graphed or_s ti_si’ same plato’ as the o’nzymat-i-

c-ally formed material. Strips 2 X 1 cm i_s’ere

chipped fron_s ti_so’ plato’, o’lut-ed imi 0.5 ml of

_svater, ar_sd co’ntnifugc-d. Following co’ntrif-

ugatiou_s, tho’ soluttiou_s was decanted al_sdb its

nadioao’t ivit-v s_s-as el i’to ‘nn_siu_so’d.

Syn tites is o�/ � [macI/i yljadenosyimethio-

nine. 358-{met/o-yi]Ado’u_soosylmet-hioninc- was

syi_stb_sc-sizc-eI fri_sm {3�S]L-n_setb_sionine (118

n_sCi1/mmolc-, An_so’rsb_san_s) au_sd ATP by u_sc-u-
batiot_s _s_sith ti_so’ I)artiablY purifit’d rabbit

liver o’u_szymo’ deso’ribo’d by Cau_stou_si at_sd
1)uro’ll (5). After iu_scutbatiom_s ft_sr 2 i_sr at 37#{176},
ti_so’ ro’aotiouo was stoppo’el by ti_se additiou_s oif

5 ml of 10 � pc-no’i_sbonio’ acid, au_sd the proteii_s

ivas Foro’cipitato’d! by o’o’iutrifugatio_su_s. Tb_so’ rOll
c_sf ti_so’ solut-ioom_s was adjusted to_s 7.0 wit-i_s 5 N

lcoH; ti_so’ KCIO4 i_src-o’ipitate i_s-as ren_sovo’d

by t’o’m_stnifugatiootu. Tho� material ivas then

pUnifit’d by n_so_sdifio’atioom_ss of ti_sc- meti_sod of
So’hlc-nk ar_sd 1)o’ Pabma (9). Ti_so’ supert_satant

soliititom_s i_sas applied to a Do_s_s-c-x 50-X8

(W) cobum_s_si_s (3.0 X 0.7 cn_s) ivi_sicb_s i_sael

bc-c-i_s wasi_sed ivith 6 N and 1 N HC1 ut_stil the

absorbam_sco’ at 256 iun_s _svas less thai_s 0.02.

}ollo_svim_sg applic-atioou_s eof ti_so’ mato’rial, the

colurnm_s ivas i_sashed witl_s 1 N HCI. Sc-vo’i_stc-c-n

m_s_sl.lnmictiom_ss_svo’u’e collo’cted, and ti_so’ absorb-

am_set’ at 256 mini is-as mi_stom_sitore’d. Washim_sg ivas

cot_stiu_seoc-e! until ti_so’ absorbai_soo’ at 256 u_sn_s

ivas loss ti_sam_s 0.02; appnoxin_satc-ly 1500 ml
i_so’ro’ ro’qetiro’el. ‘iFho’ :o:,�_ [macI/i yllao!i’i_sosy 1-

n_so’tioiooioiu_so’i_sas o’luto’(tisiti_s6 N HC1; o’lutio_sn -

bt’gau_s ain_soost in_srno’diato’ly am_sib is-as o’oom-

1)bO’teafto’r S5 nil o_sf arid.
TI_so’ first ti_sro’i’ fnao’tioons o’oou_staino’eI the

bulk oof ti_so’radiooao’tivo’ material absorbii_sg

at 2.56 i_sn_s. Those i_sort’ pooled, givitug a
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vobumo’ (_sf ap�)rOXimato’by 60 ml. To this

55’115 added 0.5 /2fl_sOlO’ of 1_sigi_sly petrified Un-
labeled S-ademoosylmo’th_siom_sim_se. TI_sot_s 1 n_sb of
a 20 % solution of pi_so)sphotungstio’ acid! ivas

sbo_svly added, isiti_s gc-t_stlc- n_so’chanicm_sl
stirrit_sg. Tb_se mato’rial _ssi_ss allowed to stamod

for 5 hr at 0#{176}.Afto’r this time tue pro’(’ipitato’

was collecto’d by o’o’t_strifugatiom_s and i_sasi_so’d

_s_s-ith 2 volumo’s of aco’tom_se-_svat-c-r (1: 1). Ti_so’

acc-tot_se-watc-r pt_sn-so’_svas ti_so’m_so’xtrao’to‘oh

with_s 4 voluimo’s iof is(_san_syl alcooi_so_s!-i’ti_so’n

(1: 1). After so’panatioti oof ti_so’ layo’ns, tioo’
organic pb_saso’ ivas removed by aspiratioio,

and ti_se extraction proc-i’s-s was ro’pO’att’(l foun

times with 2 violuin_ses of ti_so’isooat_s_sylali’eoi_so_sl-

ether. Residual aoo’totio’ at_set isoan_syl alco_si_sol

were removed froom ti_sc- wato’r phaso’ by
sevo’ral t’xtrao’t-iom_ss iu_stoo 5 voluimes eof an-

b_sydrous o’ti_so’n. Ti_so’ _svatc-r 1)hast’ was con-

cem_stratei! by (‘vapo)rati000I under vacuum.

This was them_s applied to a Dois-o’x 1-HCO_s

column. Th_sis stop ro’mo_svo’s S-adlc-i000sylhon_so-
cysto’ine, i_s-i_silo’ S-adet_sosyin_set-i_sionim_se passes

through ti_so’ column. Ti_so’ o’ffluo’u_st _svas col-

lected and (‘ombim_se’d witi_s 2 n_si oof the ‘water
with_s _s_s-hich ti_so’ colun_st_s i_sad bc-en washed.

Ti_se puriflo’iI mato’niai i_sad a flu_sal concen-

tration of 33.9 /1_si, au_sd hail a specific ac-
tivity of 10.2 rnCi/mmole. T ho’ n_saterial was

acidifio’d to pH 4 ivith H_sSO_s and stored

frozen until use.

RESULTS

Ierijication of enzy-maticaiiy formed product

as methanol. The autho’ntic [-met/i yl-14C]di-
nitrobenzoate wa.s recrystallized to o’onstant
specific activity and melting poitot. Ti_se

melting poit_st range of ti_sc- purified crystals
wa�s 106-108#{176}. This agro’ed ivith published

valuto’s (10) of 107#{176}and justified ti_so’ use oof
this mato’rial as a stamodard of con_sparisoti.

Ti_so’se crystals wo’re compared ci_sromato-
graphically iviti_s ti_se est-o’r synthesized fni)n_s
tb_se em_szymatically formed [3H]n_seti_satuol. Ti_sc-

results of ti_se chromatography in 1-butau_sol---

acetic acid-isater (Fig. 1) shoowe’et ti_so’ radio-

active peaks to be supo’rimposabbo’. Similar
results were obtained it_s 2-propam_sol-5 %

ammom_sia. Ti_so’so’ data strom_sgly suggested

ti_sat- the tivo_s compoiuu_sds _svere ido’i_stical and

that mo’th_sam_sol is’as im_sdo’ed a pro)duct of the
eu_szymatic ro’action. TI_se over-all recovo’ry

5 ‘0

STRIP NUMBER

Ito;. 1 . (‘/oi-oniatoqi-ap/o!/ #{176}fo,iilheiotio- [iii(tlo!/l-’#{176}(�J

(Ii ii itiobeoo Z(OUtC (sta 10(1(1 id ) aiod (/ot oste 0’ foi-miio-d b!/

iea-ct IOfl of (00 Z/]?iiO I ica II!, fui-mmied 111] on el/i a not mci//i

3,5-din i/iobo-nzoyl c/i lam-ide (s-a nip/c)

Choron_satogrm_sph_sic noo’th_soilsare oiescribed tLmother

MATERIALS A NI) METIIO)t)5.

of tb_se authet_stic [tlC}n_seti_sanol used to)

syu_sti_sesizc- tho’ [nmet/o yl- ‘4C]dit_sit-robenzoate
i_sas about 10 %. Ti_sis _s_s-a�sbo_sv, butt somewhat
mile!er coi_selitiomis wero’ used to) forn_s ti_se
ester tI_san _svould usually be o’n_spboyc-d. TI_sc-

recovery of the eu_szymaticably forn_seel [�HJ

n_sethat_sol ti_srougb_s all ti_sc- procedures of

o’sterificatiom_s ivas about S #{176}�. Ti_sc-sc- results

suuggc-st ti_sat-most at_sd probably all of ti_se

c-m_szym_s_saticaily formed volatile product- is

met 1_sam_sol.

Contribution of suifv-r ato-mn to volatile

product. When equin_solar com_scet_stratiom_ss of
either 3�S-[mnet/ily]adenosyl n_set hiou_sit_se o_sr 5-

[-omiet/iyi- ‘4C�ado’nosyln_so’t ioio om_sim_se i_so’rc- it ic-ut-

bated i_sit i_s mo’tham_scol-fo orn_simug ei_szy n_so’ fri it_s_s

various rat orgam_ss, I_so_ssigmoilicamut ��S�oo )t_s-

tainim_sg volatile Pro_sdumo’t._ssa.s so’o’u_s (Tabio’ 1).

Substat_stial amoutmits of ‘4C-cot_staiiuimig voila-

tilt’ I)rOdui’t is-i’ro’ isolat(’il from_s braim_si, kdmio’y,

ni_sit bumug. Ti_sc-se data s_so’nc- takc-m_s as c-vielc-m_so’o’

ti_sat ti_sc- �S atom s_s-as moe_sta com_sstituemut of ti_se

vo dat i le product form_s_soel. nil_so, c-hurt_sm_s_sato

grapi_sic similarity bet_s_s’eo’mi ti_so’ enzymatic-ally

formed product and auti_sentic n_setham_so_sl, ti_se
similarity it_s recoveries tiuroughout tb_si’ esto’ri-
ficatiom_s procedure, and ti_sc- lack of any
sulfur-com_staim_sing volatile product led to) ti_se

com_sclusiom_s that a sit_sgle volatile proie!uct
had bc-eu_s forn_sed, at_silt-i_sat it- iva.s n_s(’ti_sam_sol.

Assay for -mnet/ianoi-formmo i-n�j activity. nfl_se

assay for o’uuzymo’ activity was lim_sear for at
least 2 i_sn o_sf incuuhatiom_s at 37#{176}and alsoo svas



300

20

VELOCITY

(�uMo�s/h’)’

00

-2 -

/
/ -

V

Kiolm_sey
Brain
Lung

I heart

Livo’r

an

12

15

42

314 (IARANELLO ET AL.

nhi�_sm3LE 1

I ‘olatilo pro(lilct forniation fiomii S�[oii-oiI/iyl�’ ‘(�‘J _ (1/00/

‘“�S lipid/i 2/l]a(/e,00S!/llmi-eI/i iOu jii 0 i 0 _s’a iU) is i-al-

organs

Iao’Ii _s’:_slttc is t he rneaiu and s_s tm_sdard error of

five oleto’rn_sinatioons. Orgamis fromi_s t he ru_st wo’re
weighed am_sd hon_stogenized in 4 volmmmncs of pot as-

siuni phosphate bottler, 005 it, p11 7.9. An aliotinot

of thoe 30,0(X) >< g stmpernat uomot frat-t i(on , romot aimmitog

I hoe eoiuivalo’nt of 33 nog tof tissue, was incubated

wit ho S-aolemooosvlmo’t holonim_seisootopio’alIy lahelo’ol
with c-i timer l5S��pnc//op/]ademoosvl met hiom_si ne (3.39

nnioles/imicmmh_sation tithe) (or S_[ni(l/i!Jl_m4Cli_s(leflo_

svlniet h_sionimie (3.61 nn_soles/t uhoe) ill a final volun_se

of 250 _s�1. The starting radioactivity was:

trnel/oyljademiosylniet hiom_si no’, 47,172 (11)11_s; 5-

[on eth �i/-m4CJ�tdeniosy1mo_set hiio)nilie, 342,526 011)110 - Tn
11(01_sc- (of the tissues st uolied was ato� ‘55-contair_sitog

volatile pr(oduct seen. Tm_s all cases, whet_s 355

‘olried _s’ahmes were sulotracteti frtomou ‘‘wet’’ vaitmes,
ohoe ro’sults ranged from + iS to -27 (110mm_s,auiol were

within the range oof variability (of this assay. 0mm

the basis of time ama_smut of [‘#{176}(‘lmo_seIhoamoiolfornoed,

kiolmoey and brain diol muoot differ sigmoi fio’atitly, :il-

ho ugh hot ho differed from I ummig, heart , and liver
(p < 0.001 ) - Limmog, htmt moot heart , (Ii tIered (p <

0.05) from liver.

Volatile joroduct formeti
t)rgam_s �---- ----- - -�----------- -

5s

dpoii;hr -‘33 iii#{231}’

708 ±

587 ±

275 ±

259 ±

171 ±

Iiiio’am’ _svitb_s rc-spo’c-t to_s pro_st t’iti t’iom_st’t’t_stt’atiooi_s

(_sVO’1’ t-ho’ ramogo’ to’sto’oh. nfl_so, ro’rovi’m’y iof

aobolo’oI raeliolabo’lo’d ti_sot lint_so_si _ssas 85-90 �

Enzv mu_seactivity ivas virtual iy aboolisb_st’d by

bc_silim_sg ti_sc- supo’nt_satatit fnao’tiomi for 5 miii,

alt i_sough traco’s of vobati ii’ roi!uo’t -foorn_simig

at’tivitv o’octlo! bo’ eio’tc-cto’oh it_s ti_so’ boilo’ol

pm’o’parat-ieot_s. nfl_so, o’iozym_s_se’si_soos_so’ota pH
optin_sun_s oof 8.0 am_so! a to’m_s_spt’t’atutno’ toptimum

(of 43#{176}.Howo’vo-n, at- ti_sis tc-n_spo’raturc-, a

sm_s_sail olegno’o’ of hi’o’akdo_ssmi ool’ oS-�mnet/iylJ

ao!c-t_sosyln_sc-ti_sicom_sino’ oo(’o’ttrro’d, au_s(l ti_si’ blai_sks

fluctuateot accori!im_sgly. Ftom. ti_sis rc-as(_sm_s, all

im_so’utbatioi_ss_sso’r(’pc-rfiorn_so‘ohat 37#{176}.

Pm’oopem’lies of I/ic enzymm_se. I’igttno’ 2 -si_so_s_s-s a

Lim_so’i_so,aven-Burk plot ftor ti_so’ n_set b_sam_sob-

foonmiiii_sg o’i_szyI_s_si’.Ti_so’ tm_sB it’ sul)o’rt_sat at_st

3 4 5 6 --

Fit; - 2. Doniolo--ieciprocal plot after I/ic method of

Lineweaici and Burl,

The estimateol K,. of t hoe meth_samooi-foorinimog

enzyn_se is 2.5 _s�M. I)etcrnoimuatitomos were performo_sed

it_s triplicate; each poimit is the meam_s (of those
values. Individital determinations agreed withito

10% oof each tither. The K,,, was estimu_sateol by
m’egro’ssiomu amtalvsis (of the tlata points. SAM, 5-
aolemotosylmo’I 101(010 mo’.

fractiou_s i_sas utso’d as o’tizyn_sc- so_surci’. Fron_s
t-iuis o’urve, a K,,, vale_so’ of 2.5 /2_sI for 8-

aiho’u_sosyln_so’tbiioot_simii’ is-as obtained. Ti_se i’f-

fo’o’ts of a vario’t�- oof compounds eon_s enzyme

ao’tivity _svt’ro’ alsoo to’stc-d. p-Chloromo’rcuri-

bo’u_szoato’ i_sad too o’ffo’ct ot_s enzyme activity at

coni’o’ntrat iou_s-s up to) 1 rn_si; similarly, mer-

captooo’tbuai_sol at 1 n_s_smdid i_soot o’nhanco’ c-ti-
zyrno’ activity. Suo’o’iu_sic-, fun_sane, mabio’, and

a-kc-teoglittaric acids at 1 m_st i_sc-re w-ithout

effect oomi o’nzyn_st’ activity. EDTA at a con-

-- et’titratiomi of 1 n_s_si b_st_sdiooo c-ffi’ct on enzyme

activity.

S ubeell a Ia r d is-ti’ ibut ion of -mmiethanol-foi’minq

enz!]mmi e. nfl_so, n_si’t hat_sol-formiuug etizyme

ft_sum_so!ito rat braiti is localized almost i�x�

o’Iusivo’ly in ti_so’supo’rm_satat_st fractio_sn of

to ‘u_st-rif’umgo’oJ i_soon_sooget_sat o’s. WTi_s(’ui ti_se

105,000 X q po’llo’tau_sd suipo’rn_satan_stfractioon

i_so’ro’ o’ot_s_sl)ano’oI, oovo’r 95 % of ti_se enzyme

activity was foour_sd it_s ti_so’ supo’ru_satau_st. Dif-
f ‘ret_st ial _stbt rao’o’nt rifugat iou_s followit_sg vo’ry

gout b iion_sogo’nizat icon_s (thro’o’ to fivo’ slo_s_s,

b_satoo!-iiniveu_sturns it_s a 1)uall tissuo’ grindo’r

_sviti_s a fmtteo! glass po’stio’) u_s 0.32 M suo’rose

failed too reveal any signi float_st part io’ulate

oust nibutt iou of ti_si’ o’t_szyn_so’.

J)isli’ibution of enzyme wit/u-n- areas of mat

bm’ain. T ble 2 sI_stows tb_so’ distribution_s (of the

c-nzyn_so’ it_s varioous aro’as of rat brain. The



Brain (wh_soole

Kio1toe�-

Li �‘er

Lu tog

IIc-art

Sj olo’em_s

Pa mtcreu_ss

Aolret_sal

toni! � (we! ;d)

0.47 ± 0.01

0.56 ± (1.01

0.14 ± 0.03

0.22 ± 0.01
0.21 ± 0.01

‘I’rao’e

‘I’rao’o’
‘1’rune
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‘I’.�iom.E 2

Distribuulion of ono’l/io,,ool-formnuooq onz!/mmoe in areas of

1(1 I bra in

The activity (of I h_se mmoet hamool -formi mog emozymmie

was oleternuit_seolas deso’ribo’tI ittoder MATEItI � AND

METI-U0DS. The em_szymmoe viol ut’s for hypot 1_si_sian_sos

am_sd mo_seset_scephaliom_s wo’re sigt_sifio’antly greater ti_sat_s

the m_sieduiiu_sry level (p < 0.01 ). nf�_sc- sensitivity of

this method ailoows do’Oeo’tiom_s (of as little enzymt_so’

activity as 0.02 umoit/g. Valmtes hoc-low this are histeol

as ‘‘0 ru_see.’’ Values are I hoe nieat_ss amid standard
errors oof five to sc-veto oleterto_sim_satiotos.

Brain area Methanol-forming enzyme

an ils-”g (we! wI)

53.64 ± 2.52

3.26 ± 0.19

1.87 ± 0.09

I .4C ± 0. 1(1

1.41 ± 0.06

1.39 ± 0.07

Traco’

Pitmtitarv (wi_sole)

IIYl)ootlou_slat_s_sits

Meseno’e ph_salo_si_s

)deoiiollu_s

1�#{176}n_ss
I)ienee phu_sbno

(‘om tex

‘I’.st(t.E :�

Distribuiliomi oof oneI/oanol-,foimn-iooq e/iZ!/mli(’ iou umious

0)1/0/008 �0 //or iat

Metloam_sol-formi mug activity was assayed ((1_s thoe

orgatos listed - Values foot braimi arool kidm_sey are

signifio’atot ly greater thou_snthose in tI_seot hoer (organs

(p < 0.01 ). Vu_slues for 1_seu_srtare greater (p < 0.05)

that_s liver. nfl_se sensitivity of the assay alloows

detect nom_sof u_sslittle activity as 0.02 nm_sit/g. All

vale_sc-shoc-how I hois are ro’o’ooroled as ‘‘Irate.’ - Vu_sit_sc-s

are the i_sic-amosu_stool51 u_sm_sdard errors of five del ermi -

m_satiotos -

Organs Enzyme activity

(‘I_szyn_so’ is n_soost ioigi_siy looo’a-lizo’il it_s tho’

pituitary. Appretiablo’ ti_stat_st it it’s oof ao’tivity
are pro’s(’nt ito ti_so’ i_sypoti_saiam_s_sus am_sit eli-

(‘ncepioaboom_s. (lu_sly trace an_sou_sm_sts of activity

ssc-ro’ fooutt_sd it_s ti_so’ c-oorto’x. Enzyn_so’ activity

b_sas bo’o’t_s u_scoto’d it_s tho’ brim_s tis-su_so’ of’ t’alf,

frog, u’abbit, at_se! mi_sam_s.

Dugan- distribution of mmu’l/uanol-foi’-mmi irig en -

zymmie in time rat. Tablo’ 3 si_so_svs ti_so’ distnibu-

tiot_s of o’t_szyme activity it_s various ti-s-scot’s o_sf

t-i_so’ nat. The o’m_szyn_so’ is foum_sd in sc-vo’ral

orgamos. Tho’ 1)am_scro’a� at_se! aelno’uoal gbau_sds

sbico_s_s only traco’s oof activity. \lousc- adro’m_sal,

however, so’c-n_ss t(_s �)055t’55 substat_stial

an_soouu_sts (of met-i_sat_st ol-foorn_siu_sg activity.

i)ISCC5SOON

nIiI_st, finetimog of a n_so’ti_sau_sob-formim_sg o’mozyn_so’

proovoki’s im_squtiny a’s- too ti_se bioioogioal rob’ of
suo’i_s au_s (‘nz’_s’n_so’. nub_so,actioi_s of ti_so’ nio’tiuam_sol-

fonn_sim_sg o’u_szynio’ ro’sults in tb_se synthesis of

n_so’t i_sau_si_sl ni_se! 0S-ado’u_so_ssy li_stn_seoo’ysto’im_so’ (6).

Eiti_so’s of tb_si’so’ ooemld I�o’ the 1)niu_sc-iPal l)rod-

utot of the reactu)n_s.

11Iet/uanol . 1\ I(’t i_sau_s(_si i_sa.s boo mi st etched

pnim_s_sanily it_s tho’ ooom_sto’xt oof methatool im_s-
toxicatiom_s. nlfho, tOxiCitY of metI_sau_sod i_sa,s beer_s

tho’ sutbjo’i’t of a moutmbo’r of studio’s i_sm_se!ro’-

vio’_sss (1 1). \Vi_so’m_s im_sgo’sto’d it_s 5_stth(’iO’m_st

o�utam_stity, mo’thau_sol leads to n_so’taboolic

ac-idi)sis, blindno’ss, i_st_se! uitimat(’ly d!o’at i_s.
This is i_sot duo’ diro’oTtly to_s the alcoiluol itself,

but teo its t’onvensiooti to formabdo’i_sye!o’ am_sd

formic acid. Ti_so’ o’m_szymes i_si_sic-h_s tarry tout

these e’oi_svo’rsiom_ss, abtoiiol au_so! alelo’i_syebo’ ohe-

i_sydnogenaso’s, i_savo’ beo’t_s ro’porto’et ito a 0_sum-

bc-r oof tiss_stes, particutlarly braim_s am_sd iivo’r

(12, 13). Thus tho’ san_se orgamos whic-i_s o’anry

cout m_s_so’ti_sau_soi syr_stI_sesis also_s carry out its

do’gnadatiom_s to poto’u_stiaily toxio’ c-on_spo_sut_sd.s.

Ho_s_so ‘vi’r, ti_sc- an_soum_sts of n_sot i_sane_st forn_see!

by ti_se o’m_szymo’ _svo’ arc- itescnibim_sg ano’ uo’h

that, o’vem_s if i’on_spbt’tc-ly metabohizeol te)

formic acid, ti_soy _ssoubi! mooot bo’ (‘xpo’cto’el to

alto’r ti_se aciel-baso’ balatui’o’ oof the at_sit_s_sal.

Tb_so’ possibility omf a diro’o’t biological roobo’

of nuo’tb_sam_sol is, at ti_sis tin_so’, spo’outlativc-.

Enikscm_s am_se! Kulkarm_si (14) havo’ si_so_s_sm_sthat
i_s_sO’tI_sat_s(Olis pno’so’m_st as nit_s O’ioi!e)gO’mOO_sOS o’e_sn_s-

Poe_sm_sd im_s ti_se breath of mooormal I_sumam_s sub-
jo’(’ts. Majci_sro_s_sicz am_so! Mo’t_sdo’lson (15) iuavo’

do’n_so om_sstnat-o’d rc-cen_st by ti_sat blood m_s_so’ti_sat_so!

bo’vels an’ im_scro’aso’d deuning o’tiuano_sl intake it_s

b_surnans, am_soti_save po-stu_slateitti_satn_s’ti_sau_sol
i_sn its n_so’tabeolito’s mi_say oo_smotributo’ to teoxic

diisordo’rs dunim_sg I_sigh_s o’ti_sam_soi im_staki’ or

_svitl_sdrassal. Maze_sr et at. (16) b_save d(’n_soom_s-

strato’d an o’ffo’ct of n_sc-tb_sam_sob ato(! its mi_sc-taboo-

bites o_su_sthe contractile i_s-n_split_stilt’ am_se! coro-
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nary flow’ of ti_sc- isoiato’o! rabbit bio’art-. It is

gemoo’rallv ac(’o’pt(’el ti_sat- m_s_seti_sam_so)1 b_sas im_s-

ebriai_st effects in b_sigi_s otoso’s, at_sd it is possible

ti_sat mo’t-i_sam_soi proxh_so’tie_sn _svithin discro’to’

aro’as oof ti_se braiu_s mi_sigh_st in son_sc’ s_say, o’itl_so’r

direct-by oir as a o’om_sso’oluto’m_so’e of its n_so’-

tabolism , i mifluo-’t_sco’ u_so’e_sronal fum_so’ti o_sui.

Babi!essanini at_sd Kopimi (17) i_save ro’ponto’it

ti_so’ S-[rnet/u,!Jlladc-I_sOsylmfle’tI_siom_si i_so’ li ‘vels it_s

rat biain too be of the oonden of 20 p_si, _svo’ll

above ti_se K,,, for t ho ‘ n_so’tham_so_sl -ft orn_si rig

enzyme. Thums, it_s the bnaim_s at- boast, ti_s(�
c-u_szymno’ may bo’ saturateet by its substrate.

S-Adenosyl/umocysteine. Ti_s(’ 1)0_sssibility

exist-s that ti_sc- u_s_so’ti_sam_sol-foorn_simog c-muzym_s_se is,

it_s ro’alitv , am_s ‘ ‘,S’-aeho ‘moe_ssyII_se_sm_s_so)o’ysteil_sc--

forn_simug enzyn_sc-.” Saivat-or(’ et al (18) b_save

nc-ported t-h_sat ti_so’ tissuo’ bo’vo’ls of �S-ae1em_sosy!-

i_som_s_soocystc-im_so’ are o_sf ti_so’ st_sn_so’ iordo’n c_sf

magm_situdo’ as ti_so’ S-ado’m_so_ssyln_seti_siomiim_se

!evo’ls. A bitobe_sgit’al rob’ fat’ S-adeu_soosyl-

i_son_socysteim_so’ b_sas ro’o’o’m_stiy bo’o’m_s suggc-sto’ol

by Zappia ci at. (19) amid by Deguo’h_si at_sib
Barcl_sas (20). TI_sc-soS stue!io’s sutggest ti_sat- 5�

ailo’m_sosylho_sm_s_soo’yst-o’im_so’ acts as a potc-u_st im_s-

i_sibitor it_s a mouin_sbo’r (of t ram_ssn_so’thylatiomu

ni’actions. nfl_so, n_so’ohuam_sism_s_s ss-I_sereby S-

ae!emoosylhon_socystc-iiuc- o’xc-rts its ii_shibit any

rob’ appt’ans to inveolvo’ o’oon_spo’titiom_s isiti_s 8-

aelo’m_sosyln_set hie_su_sit_so’ for o’m_szyn_si’ bi ndit_sg

sites. TI_si’ affim_sity of S-ae!o’m_sosyti_so_smocyst-eino’

for methyltrau_ssfc-rases is as n_such_s as 7 times

greater tb_sam_s the afflu_sity i_sf S-adenosyl-

1_son_socysteim_se for ti_so’ eu_szymc-.
A possible rol(’ i)f ti_so’ meti_sat_sol-forming

c-m_szyme n_sigh_st tIierefono’ bi’ in ti_se fonmatiou_s

of S-adeni_ssybh_somocysto’ino’, i_si_sic-b_s _s_s’ould
ti_set_s ao’t as a local n_sodutlaton oof t-rans-
mc-tI_sybatiou_s reacticomis. Ho_s_s-ever, in most of
ti_sc- tissues studied it_s thus ro’pont, meti_sar_sol-
fonmim_sg eu_szyme activity is too bosv to) affect

mo’thyltransfc-raso’ activity appreciably in

vivo. Ito braim_s, b_so_s_sever, ti_sc- methyltransfer-

ase invo!vo’d im_s epimuo’pi_snitio’ syntho’sis i_sas

beet_s si_so_s_si_s (21) to_s bo’ pro’sc-m_st in vo’rv lo_ss

amoum_st-s, am_sd boti_s its activity au_sd no’giou_sa!

(Iistributio)m_si_sanallo’lth_soso’tof ti_so’n_seti_sanol-

forming c-nzy n_so’. Furti_sern_soro’, alt hoittgh ti_so’

activity of ti_si’ n_set ham_soI-fonn_sim_sg c-m_szymc- is

low ou_s a po’r gram of braim_s basis, its fm_sc-

tiom_sal im_s_spoortamio’c- in tb_se forn_satioom_s of S-

adenosythcon_so _scystc-im_so’ i_sonIc! dc-pet_sd upou_s

its o’elluular bocalizatiom_s u_st_sit ti_sat oif its sub-

st rate’.

Soin_so’ oobso’rvatiouu.u i mu ( iC_st labonato irs’ con-

i’c-rt_simug ti_si’ subst-ra-to’ spo’t’ificity of the

n_so’ti_sanol-fc_srn_siu_sg o‘m_szyn_so’ su_sggest that it

n_sa�’ catalyze n_sc-that_soil foom’n_satiiot_s fm’on_s 8-

aelc-l_so)syln_sc-ti_sioi_sil_so’ do ‘nivat ivo’u� a-s _ssell as

t-I_sc- l)arc-uut tim_spout_sot. nfl_so, ti_sost active of

tho’so’ do’rivativc-s a�)po’ans to_s ho’ ti_sioomibosyl-

mo’th_siou_sino’ . It- i_s-ill ho’ u_so’c-o’ssary to pro’pare

o’mocough i)f this u_s_sato’u’ial foot’ kit_set-ic ti it_s_span-

so__st_s _s_s-iti_sS-aelc-r_sosylm_s_scti_sioou_simoc- to oto’to’rn_sine

tb_so’ su_sbstrato’ fat wi_sic-i_s ti_se o’m_szyn_so’ bias ti_sc-

i_sigh_sc-st aflit_sity. Ti_so’so’ canl�’ no’s_silts u_sggest

ti_sat- ti_so’ o’muzyn_so’ n_say ho’ im_svolvc-d it_s the

elen_so’tb_sylatiomo c_sf S-aihc-u_sosyl m_s_so’thiom_sim_so’and

its derivativo’s.

Tints, alt-i_soetgh_s a biological robo’ t’au_sn_sot

yo’t ho’ do’fim_sitiveby itscribt’t.t too tb_so’ o’uizyn_se,

ti_so’ (‘violo’m_so’c- at 1_st_smut! so’o’m_s_ss suftio’io’t_st to

n_sc-nit furti_so’n iu_svo’stigatieomo. \Vo’ i_savo’ found
tb_si’ o’m_szyu_s_sc-too ho’ ivii!ebv elistnibuto’e! it_s rat

o_srgamos. 0th_son ivorko’rs alsoo l_savo’ foe_st_sd ti_se

o’u_szyn_sc- it_s a variety of tissu_so’s. Apart from

tb_so’ in_sitial fit_soling by Axo’lnoool au_sd 1)aly of

o’m_szymo’ ao’tivity it_s nat pit_stitary, Modinoff

am_set Axo’lrodt luavo’ iuo_sto’el ao’tivitv it_s the

beoviu_so’ adro’m_sal, at_si! Cno’vo’iimogt i_sat fo_sund

o’m_szymo’ activity it_s rat 1_start. A moro’ no’cc-nt

report bias e!o’st’nibo’o! ti_so’ pro’so’m_sco’ oof the

m_s_sc-tham_sooi-forn_sim_sg o-’m_szym_s_seit_s ti_so’ ro’d blood

cells of 1_su_smamus at_sit a m_s_smn_sbo’n of n_san_s-

rnalian s1)ecit’s (22). nfl_so, facts ti_sat it_s ti_si’ nat

ti_sc- emuzyme is _svieto’ly distributed, ti_sat the

substnato’ bevo’ls it_s bnaiio approoxin_sate the

Km , am_sd ti_sat m_s_so’thau_scol i_sas bc-t’u_s fout_sd in

i_sumam_s bno’ath am_so! it_s tb_sc- blood cof pensoi_ss

witl_s at_s it_stake c_sf o’ti_sauu l a-Il suggest ti_sat the

reaction forn_sing i_s_seth_sat_so_sbfron_s S-ado’nosyl-

n_sc-ti_sitom_sii_so’n_say �_sla-ya bit)bo)gicainob’.
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