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SUM.MAIIY

The _siptake of tnitium-labeled dii_sydrohcomofolate i_s-as it_svc-stigated iviti_s it_stact lt-ukc’n_sia

cells, known to be either sensitive or resistant to amethopterin. Companablo- expo-i’ii_s_set_sts
were carried out ivith H2-folate. Chron_satography ot_s DEAE-cellulose was used to deter-

mine possible intracellular conversion of H2-homofolate to H4-hon_sofolato’, ivl_senc-u_ss n_sicro-

biologic-al assays were utilized for uptake studies of H2-folate and conversion to H4-folate.

The amethopterit_s-resistant cells showed a higi_ser uptake of H2-folate ai_sd a i_sigi_ser it_stmaco-l-

lular conversion of H_s-folate to H4-folate that_s the sensitive cells, coi_ssisto-t_st iviti_s i_sigh H2-

folate reductase activity it_s lysates of resistant cells. Ti_se situation uvith H_s-i_somofolati- ivas

quite ulifferei_sf. Uptake of H2-homofolate by sc-i_ssitivc- am_sd resistant c-i-his was alm_s_sost ti_so’

same, witl_s t_so uletectable intracellular conversion of H2-homofolate f_so H4-i_son_sofolate,

despite the fact ti_sat H2-homofolate i an excellent sub-st-nate of H_s-folaf 0’ ro-uluc-tase.

INTRODUCTION

Tetrahydrohomofolatc- inhibits ti_se thy-

midylate synti_setase activity of Esci_se_sichia

coli as i_s-c-il as the growth of stro-ptococci
(1). Since H2-hon_sofolate (Fig. 1) is rapidly

reduceul by the action of dihydrofolate
reduc-tase to H4-hon_sc_sfolate (2), we 1_save

beet_s it_stenested in its potential as a c-hen_so-

therapeutic agent, especially in amethop-

terin-no-sist at_st mouse leukemia associated
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i_s-it-i_s u_ssc-veral-fobul i_s_so’r_s’u�-�_s’it_s dihyclt’ofoiate

nc-uluct-aso- activity (3, 4).

Ti_sis im_svc-stigatio)u_s iutis carried o_suf _s_su

part t)f a gei_so-ral sf_siuiy of ti_sc- m_s_so’_s’ha-m_sism_s_sof

114-hon_so_sfc_slu_st-e ac’tioi_s it_s It-i_shun_sic m_s_sii-c- (5).

TI_sd’ n_sajon nit_s_s was to_s do-fern_sim_se whet i_sd-n

ti_se i_sigi_s H_s-folate ri-cit_si-ta-so- activity of u_st_s

amc-thoptenii_s-mesisfat_st sublii_se of i_s_souse

leukemia L1210 is actually t’XI)I’O’ssc-d in_s

it_stact cells, by mea-sunit_sg the possiblo- ito-

tracellular aci’un_sutiafior_sof H4-folatc- ancb of

H4-homofolato-.

MATERIALS AND METHODS

1. Preparation (f’ ti-i/i_s_si_si-labeled li_s_si_siofolic

acid. Hot_s_sofoiic- ac-id (XSC 79729) uvas

labeled wit-i_s frifium am_sd p_stm’ified as de-

scribo-d pro-viously ((i). Ti_so’ a-bsorpt i_sn

S1)i’cfna of ti_sc-labc-lo-uim_s_sato-rial iuc-i’o- identi-

cal wit-h ti_s_s)S0’ mo-ported by I)o-Graiv ci ni.

(7) (Fig. 2). Tm’if-ium uvas _s_sffaci_sc-d to C-7 u_sf
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so;.2. Ai o.�-orpt_so_s_s.‘ .-p_s_s-traof /_ so_si_sofolate�t

i_so-p tu’midim_s_s-n imoga n_sob( ‘-9a m_sdC -lOo ft i_sc-i
)ni(lgo-b c-t_s_seem_st i_so-p tt’i’i(iit_sO’a m_sdt i_so-p -an_si-n

_soobo-m_sz_sio’a cidn _so)io’fio’st )ft hen _so)io-cui_s’(

6).2

. P _s’eJ)a-i’atl ollo fi ’eelueedC Ofl_s�()a nds.H _sf-
oo lafo - u _st_sdH2-homc_sf_slateu vomep rcj)amc-db yo

lif-hi_som_siten edu_s�fii_st_s( 5,2 ).H _s-fo_slatea nulH

- huon_sofolatc-i _so-mo’_ sjbtaim_sedb yc atalytici

_sydro_sg_s’i_satiom_si t_s0 .05i ip otassi_stmp 1_sos-p

1_sateb uffer,p HG .M.A fto-m4 a tomsc _sfi _syd-

rug_s-mow eret -ako-i_su pp o-ri _s_so_sit’i_sff olati-o rh

_so-_si_s_soof_solato’,f -i_si’t u -fmai_syubro_sc ort_spo_stm_sdsi _so-mep

roto’o-fo’db yt i_s_sa ddifi t_sm_sof6 n _sgu _sfp otass-
i_sin_s_saso’_s_srbato’penm illiliten.T I_so-yio’lili_s-asc

i_soso’t i_s1 00� ,b as_sclo tt_sn _sc_sianu’xtim_sctio_si_so

’o_so’ffiuio-m_stsc _sf2 5,000f _sonH_s-folato’a m_sul2 1,000f

otiH 1-1_son_sofo_slato’a tt i_sc-jrs ingli’a hs_snptioom_s�

07

maxima i)f 295 am_sd 295 i_sn_s, ro-spo-o’tivo’iv, at

PH 7.

Tho- spoiific- ai’tivifios of H_s-homofolate

ai_sd H_s-i_so_smofolafo’ ivero’ do-f enmined and
fou_s_sd to be f-he san_si’ as fhi- i)arer_st i’om-

poum_sul, it_sdii’afim_sg ti_sat m_so iabilizatioon of
fnitium I_sad occurri-d oit_s reduction.

3. Assay for H2-folate i’eductase and dihy-

dna compounds. TI_sc- deo-m_s’aso- i_s_sabs_s_srbai_sce

at 340 i_sm, i_s1_sio’i_s_sio’i-ums ivi_so-m_sH3-f_s_slate and
NADPH are i-om_sverfed to H4-fc_slato- and
NADP, was _stsod as a i_s_sc-as_sire of H_s-folate

reductase activity aI_sd al-so_s to dc-ti-i-f- dihy-
dro (‘oon_spd_sut_sdS it_s columi_s ft-action-s (4).

Initial nato-s u_so-mo’di-tc-nmini’ul from absorb-
anc_s’ ro-adit_sgs n_sadi- at 10--sc-c ii_stenvals

ivith a (lilfoord affa_s’i_smc-nf to fl_sc- Beckman

DU sI)O’c-fm_s_si)i_s_s_sf_s_sn_stti’r.Spo’cific activity of
th_s- o-m_szymo- ivas o-xpri-ssc-d as n_sicnc)molo-s of

H_s-foiafo reduced per mit_sute pt-n miiiigram

(_sf lmo_sfo’it_s. One ui_sit of enzyme activity i_s-as
do’fit_so’dl a’ the an_si_sum_st c_sf _s-t_szymc- i_s-i_sic-h
o-atalvz-d ti_so- ro-d_stc-tiom_s c_sf 1 �_smo1e (of H2-
f_s_slate per houtr ut_silo-n the sami- _s’i)t_sdifions
(pH 7.4, 23#{176}).

It_s a typical assay, ti_se appru_spriate amount
c_sf _s’t_szyn_s_s- u_sn-s acbdo’d to H2-folafc- c_sm

i_sonTlofoiate (0.06 n_sin) at_sd NADPH (0.1

mn�n) it_s 0.05 i_sr j)iota-s-sium buff_s-n, pH 7.3,
cotlt-aiI_sim_sg 0 .0 1 �i n_s_so-ri-apt-a_s-that_sal . The

biai_sk o’oom_staii_sc-d fl_si- same n_sgn(’dienfs, i_s-ith

H2-folafc- tom H2-hc_sm_s_sooft_slate omitted.
4. jI ici’obioioqical assays. Pediococc-us cei’e-

_s’isiae (ATCC 8051) uvas uts_s’ub ti) assay for

f_s_slate-s in_s ti_so’ ti-frahyubnc_s form, with o’aicium

diL-lc-_stcov_somim_s (Li-cit-rio’) as a ro-fo’ro-m_so-i- stand-

and (10). Oi_sly half c_sf ti_sis ra_s’o-mio- mixture

is micmobi_s _sl_s_sgic-alby u_sit ivo- . Sti’e/)tococdus fae-

c-inn_s vat. dui’a_s_ss(f_s_sm_sc-ny ro-fo’mnc-d to_s as

Sti’eptococc-us faeca-lis H.) (11) uvas usoul to

assay fcom f_s_slat-i’, H_s-f_s_slato-, at_sd H_s-i_soimo-

folati’ (12, 1, 6). H2-fo_slatc’ pmo’panatiot_ss uv_s-me
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FIG . 3 . Chro_si_satographic separoztio_st of H _s-ho_s_swfotate and H_s-ho_s_suofolale

See the text (Section 6) for experin_sentai dc_s-ails. It was advantageous f_s_sr displaying the sc-pant_st ion_s

of the reduced compoun_sds to plot peak absorban_sce values for H4-ho_sni_su_sftoiate at 295 n_sn_s_san_sd f_s_sr l-12-l_so-

mofoolate at 281 n_sm.
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also assayo-d fuon J)#{149}(‘ere_s’isiae a_s’tivity to

determini- j)(_sssiblO _s’_s_sm_stamim_satioio _s_sifh H._s-

folate (H2-folate is about 0.2 � as uto-tivo’ a-s

H4-folate in this assay).
5. Buffers (‘(-n_sli_s(ntly used -in this study.

Buffo’r A ivas 0.04 in Tnis-HCI, pH 7.2, am_sd

0.56 �i XaCl cuom_stainim_sg 4 n_sg u_sf EDTA pc-n

milliliter. Buffo-n B ivas 1 Iant u_sf buffer A
piu�s 3 Pants u_sf uvafo’r. Buff_s-n C uva.s 3 n_sin

Tris-HC1, pH 7.2, ai_sd 0.2 �i n_so-ncaptoetl_sa-

Iii)! containing 1 t_s_sgoof EDTA pen n_sihhiht c-c.

Buff_s-n D was 60 m�m Tmis-H(’i (pH 7.2), 65

m.it NaCl, 13 n_s.i-i kCi, am_sd S fl_sM CaC12
containii_sg :� n-_s_s_sascc_smbate, _svi_si_s-h_s,accc_srd-

hog to Yum_sis et al. (13), stimuiaU-s aotivo’

ii_sflux of cation_ss. Buff_s-n E ivas S m�i Tris-
HC1, pH 7.2, am_sd 0.2 M n_so-nc-apt o_so-ti_sam_si_sl.

6. Chroinaio,qrapl_s ic separal urn of H_s-/ia_si_so-

folate and H4-hon_sofoiate. A mixt time of 1.5

J2mobes of tritium-labeled H_s-I_so mofolate at_sd

2.4 _sumoles of ui_slabi’li-d H_s-i_son_soft_slate ui_s

200 ml of buffo’r E ivas poumo’d tI_snough am_s

8 X 1.2 cm DEAE-c-ellubose c-ohm_s_s pnevi-

ouslv washed _sviti_s1 lit_s-n0_sff-he san_se buff_s-n.

Th- adsonbo-d mato-rial ivas them_s subjc-cto-d

to hi_sear gradio-I_st o’lut n_st_s.Ti_so- mixit_sg c-ham-
b_s-n contaii_sed 600 ml i_sf buff_s-n E, at_sd f-he

ro-so-rvo_sir,at_sequab voAume o_sf1 _s_s XaCb it_s

buffer E. All o_spenations u_so-mo-p_s-i-formed at-

4#{176}.Ti_smo-o’-n_s_siililito-r fra_s’fiot_ss u_s-u-mo-coibt-o’t_s-ub.
1-�’n’ao’tio_sn_ss fm’o_sm ti_so- o-ohun_sn_s i_s’o’n_s- im_sitially

n_su_sn_sifuomo-db_s_siti_s a r_s’cu_smdim_sgabsc_srption_s m_s_soti’r

_s’(!_stii)i)0’di uviti_s a 280 i_sn_s filto-n.

(‘oni_splo-fo- ultnaviu _slo-t spo-(’tma u_s’(’ro- cboto’n-

m_s_sim_so-dfcom u-au-i_s i_sf ti_s(’ fractions to_sm_stain_sing

n_so-st of ti_sc- sc-l)amato-ul con_spounds [on_sc- of

ti_so Vu-mv late fmac-t-iom_ss, kt_sowm_s too b_s fm_s-u- O)f

pfo-midim_s_s-s (tubo- 55) , ivas uso-d it_s ti_so- m_s-fc-r-
om_so’e cell]. Ea(’i_s columt_s fnactio_s_s wa-s also)

as-sayod ft_sm maclit_sac-f ivi ty.

i’igure 3 sI_so_s_s_s-sti_so- so’panatii_st_s of tritiun_s-
lu_sb_sb_sd H_s-I_sum_s_sfoiato i’m_s_sn_s_sm_soim_siabebiul H

h_somufo_slate.

7. i!ou-se ieukeii_sia s_stbl_s,_ses. 1)BA-2 n_salt’

n_sio’o- (Jack-so_sm_s i\ lo-mo_smial Laboratomit’s , Bar

Hambuon, Mo-.) i_so’igi_sim_sg20-23 g an_sd camryim_sg

I., 1 210 (an_sufi_soptu-nin_s-s_sm_ssifivo-) u_st_si! L1210/

)_sITX (amo’tI_sopt-o’rim_s-no-�uisfan_st) lyn_spi_soiii

bo’uku’n_sia sublit_so’s it_s a’-_su’ifo’u� it_sm_s_s usc-ro’ uso-d

throughout this stud an_s_siarc- I_so-n_sc-ofortl_s

design_sat_s-d S am_sd! R subiin_so-s. Bu_sti_s wc-ni-

gen_so-nc_susly provided by Anti_sum D. Lit-f-lu’,

It_sc-., Cambnidgo’, Mass. TI_se activity u_sf

H_s-ft_slate no-ductase from II cells _sva� fc_sum_sul

to be 13 tim_s--si_sigh_so-nthan_s fl_satfrom S c_s-us

(Si am_sd 6.23 t_smoles of H_s-ft_slat u- meubuo-o-d pr-n

hour pu-n 108 cells, rep_s-ctivo-ly). As-itic-

fi_stid ivas hanvc-t_s-d from lc-ukemic n_sice by
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ti_so- n_s_so-ti_s_soulc_sf Sarfo_smo-lhi ci a-I. (14) u_sn_sth_so
s_s-vu-n_st i_s ulav aft_s-n f nam_ssplamotaticom_s.

S. Pre/)ai’a-tion of (‘eli lysates. To_s o_sbtaim_s
_s’i_s-a-mlvsatu-s aft_s-n in_s_s’ubatiomi of it-ukemia

_s’o-lls i_s-iti_s drugs (as cl_s’so’nibo-d laten) , ti_s_s

o’olls u_st’no first co’m_stnifug_s-d an_sd then rosu-s-

pu-tooled it_s 5 v_s_slum_s-s _sof buffin C b_s-fort- lysis

by su_smiicatio_sm_s for 2 mit_s at maximum inteto-

-s��:’-in_s a Brat_s-soot_s mo_sd_s-i LS-7;3 SoI_sifio’r (ti_so-

tu-n_sperafuro- uvas n_s_s_stall_s_s_s_sod f_s_s ri-so- abov_s’

1-2#{176}).Ti_so- -soon_sic _s-xtnao’t uvasu ti_s(-t_s frozon_s

shcou_si�’ oovemn_sight ti_s d_s’n_safur_s’ the pm_soft-n_s-s
f_sort_s_sod as a ro-sult _sof am_s im_so-no’asim_sg com_sco-m_s-

tnatioon_s 0_sf n_so’ncal)too’ti_sam_s_s_sl as ti_si i_s-at_s-n

gin_sit_sally _s-nystahbized. (1o-i_stnifugatiot_s of f i_so-

ti_sau_su-oi st�_sn_si_s’extract- f-h_so- follo_su_s-it_sg m_s)mn_sim_sg

at 20,000 X g for 20 mim_s yi_sldid a cl_s-am
soluti_s on.

RESULTS

I-piake _s_sf/ioiiwfolate a_su/ its iedueed foi’ii_ss

b�j ir_s-ta(’i le_siI-_s’einic cells. Fifty n_siliiom_s as_situ-s

cells (S o_sn H) i_s-_s-ni- ni-susp_s-m_sdo’d in_s 2 ml oof

buffer 1) -o_sm_stain_sim_sg0.9 /.Lmolc- (40 n_sCi) oof
iabo-lo-dl i_sc_smofoiat_s-, H_s-i_somofo_slato-, o_sn H

1_soon_soof_s_slato- . Ti_se final conco-m_stnatioi_s o)f t ho-so-

t’tofl_sPO _st_sm_sibs ivas appncximately 0 .45 mm
Ti_so- ni_sixti_sno- u_sas ti_s_s-n_so’quilibnato’d ivit-h 5 #{182}�-

CO_s-95 � ;� aim in_s a cli_s_s-uI con_stain_si-n a_s_sd in_sc-u-
bat_s-_si u_s-iti_s st-immim_sg it_s ti_sc- dank ft_sm 45 n_sin
at 37#{176}.Ti_so- in_s_s’_s_sbatio_sm_spt-nod u_s-as t-rminat-_s’d

by ti_sc- addition_s i_sf 20 ml of ic_s--cold buffer
I) , f_s)l lou_s-_s-il i mm_s-uliato iv by c-em_stnifugation_s

0_sf ti_s_s- c’oils f_s_sn2 mu_s at 1500 rpn_s. Ti_se cells
i_so-r_s- i_sasi_s_s’db ti_snt’_s tim_s--s by nc-uspo’nsiot_s it_s

20-ni_si p_s)nticom_ss 0�of buffer I) am_sd fl_so-i_s lvsod

by soom_si_s-atioom_s. Aiiciuot-s i_sf tho- clear lysato-

i_s_s’rc- assavo-d f_s_sr nadio_sac-tivity. Ti_sc- last

i_sasi_s (20 ml) just l_sm_s-vio_s_ststo lysis of tI_se
co-us usually o’oomof-ainc’d lu-s-s tI_san_s 0.02 � (of

ti_so- _s_srigimial maubio_sa_s’tivify.

r#{231}�_sc-_sti)fai�-.s o)f i_so_sn_so_sfolat- am_sui it-s no’-

d_st_s’o’d _slo-mivativ_ss by am(-ti_soopfo’nin_s-so-tlsit-ivc-

anal a-n_so‘fl_so_s1)f-_snim_s-resist ai_st lu-ukemia sub-

lit_s_s--si_sc-no’almcost id_s-t_stio-al(Table 1). in_s

booth_s lit_so--sti_s- ui_sfak- of i_so_smu_sfoilaf-o u_s-as

ab_so_snf4 tin_s_so--si_sigI_so�-rti_sam_sti_satof 11_s-i_sum_so-

folato-, u_sm_sib40 tin_so-s I_sigh_so-n ti_sat_s I-14-i_so_smo-

fc_slatu-.\Vi_su-n_sc-_s-li-su_s-_s-no-imocubato-il _s_siti_s

H_s-i_s_s_sm_s_s_s_sf_s_slafo- at 0#{176}fl_so’ upt-ako’s i_so-nc-ot_sly

12 am_s_si16 (_s� of ti_saf at 37#{176}f_s� u4(-mD_sit-ivo-

am_submu--si-stat_stsinbhim_s_s-s,no-spo’ctivo-iy.

TAI_sLE 1

Co_si_spa-ri-son of _s_sptake of /_son_sofolate and it_s

recl_si-_se(l for_sn.9 b_s1 a.$_s-ites leukemia cells-

Fifty million_ssen_ssitivean_sdresist-ant cells were

in_scuba_s-ed with 1#{176}Hlhuonnu_sf_solatc-_s_srone of its re-

duced derivatives as described in_s the text-.

Radioactivity taken UI)

Sensitive Resistant
line line

Enzy_snatic s�jn-t-/ies is o,/ H _s-I_so_si_sofolale by

(‘eli lysates. H4-i_so_smofooiafc- is formed fnom

H_s-i_somofc_slaf-c- by ti_so’ actiot_s _s_sf dihydno-

foiate ro-duc-tasc- it_s lysat_s-s u_sf disnupt_s-d 1_s-u-

kc-mia cells. Au it_scubation mixturo’ was

PrePared i-om_staii_simog NADPH (30 ,._s�i) , tn-
t-ium-labc-lo’d H_s-i_s_somofolati- (60 j.o�n ; specific

activity, 10 j.�Ci/n_sg; added last to -start the
ru-au’tiot_s), a c_s-il lysate oif ametho_spto’nit_s- -

no-slstant- ascit-o--s _so’lls (50 time-s the amout_st

that gav_s- a do’cneas_s’ _s_sf 0.01 abscnbai_sc-e

unit-/mit_s at 340 i_sm, in_s 1 ml of a simiiar

reaction_s mixtuno-), am_sd 0.05 in Tnis-HC1 (pH

7.4)-0.01 M mencal)fod’tl_sat_so_sl to a fin_sal vu_si-
un_sc- of 50 n-_si. TI_so’ nc-actiot_s was folio_svo-il by

measunit_sg thi- decnc-as_s’ h_s absorbat_sco- at

340 m_sm (-very 2 mim_s. Altho_sugh th_s- reaction

i_sas essem_stialiy compl_s9to’ in_s 20 m_s_sim_s,ti_so’ itt-

cubatior_s ivas ailo_s_s-c-d to c-c_sm_stinuc- fon a total

of 40 mit_s. Sin_so’o- a limitit_sg amoui_st (_sf
NADPH i_s-as added, tI_si- final it_scubatiot_s

mixtune should I_savo’ _s-o_sr_sfain_so-dequal uiuai_s-
titios of tnitium-lab_s’led H_s-i_somofoiate am_sd
H_s-I_somofolate. Ti_sat this ivas (--sset_stially so

ivas sho_sivn by subjo-i’tim_sg the mixtun_s- to

chnomat-o_sgnapi_sy as do-sc-nibo-d in Sectioi_s 6.
The eluf-ii_st_s prc_sfili- is _siisplay_s-d in I�ig. 4.

Lack of (‘01_s vet’s /011 (f H_s-/_s-on_sofolale to

H4-/_soii_sofolate by intact cells. To S ml i_sf

ascitic fluid cot_staim_sit_sg 1.73 X 10#{176}colls iv-ne
added 10 jamal_s’s _s_sf s_sodium isoi’ifrate, 10

pm_s_si_s-s _s_sfgluc-oso’, am_sd 3 j.an_si_sli-s of t_seutnal-

iz_s’d 1)_s_sfa-s-sium aso’_s_srbat_s’ it_s 1 ml o_sf 0.9 %

NaCI. Ti_so- mixf-uro- ivas im_scubat_s’d ut_sdo’n

5 % CO�-95 % air at- 37#{176}f_s_sn 15 mit_s. Th_s-m_s 10
�._smc_sk-s of tnitium-iab_s-lo-ul H-homofo_siato- (5
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DtHYDROHOMOi-’OLATE AND LEUKEMIA CELL-s 357

S an_s_siIt s_st_sn_s_sifor L121() an_s_stL1210. MTX

le_s_skenni u_so_subli n_sc-s, respo-(’_s ivelv -

--HOMOFOLIC ACID H,-_s1OM_sFOLIC ACID �28

2L

L� �
30 40 50 6D

FRACTION NUMBER

F_si; . 4 . (‘ltron_s_sa(ograpl_s i_s .s-eparati_sn_s of 112-1_s_s_s-

n_so/ala_se (Lit_si H4-ho_s_s_sofolate fron_s (i_s_s. ei_sz!,_s_s_s_sIti_s- re-

a(-tio_s-t i_s_six_s_sure

11 _s-f_solat e red_s_set at-_se fruomi_s u_s lysuot e t_sf L1210/

\IITX n-ooouse m_sscitc-s cells wu_s.s inm_sut)t_ste(l wit 1_s

tri_s-ium_s_s-labeled Il_s-h_son_s_s_sf_s_slate in_s t 1_se preset_s_se u_sf

lini_sitin_sgam_s_so_sun_sOsuof NAI)P1I. See ti_so-text f_s_srcx-

i_senir_s_sc-n_staldo-_sutils.

_suCi/j.omo_sl_s-) in_s 1 n_si _s_sf 0.9 #{182}-NaCi u_so-re

auld-ub , am_sd t I_so’ im_s_s-ubation_s u_s-as o’o_sI_stim_suo-db

Ion am_soti_so-n 45 mit_s tim_solo-cti_so-san_s(’ o’_s_st_sili-
fiom_ss. Ti_so- pH bo-fuoro- i-_stool aft_s’n in_scubatiot_s

i_sas 7.18. At f-i_so- em_sd of im_sc-ubat-io_sn_s, ti_so- to-us

i_so-no’ cei_stnifugo-d an_sib _s_sasl_so-d at_sib a lysaf-

w’as Pno’I)ai_s-ib a_s ubo-scnibo’ii it_sS_s-_s-ti_sot_s5.

Nom_slabol_s’ul o’arnic-n H_s-l_soon_soof_silafo- u_sas u-s_si-

� ally add_s-d too ti_so- wash_so-d to-his bofuomu’ lvsis.

The _s’lo-ar lvsato- was _s’i_sr_s_smatograpi_so-ii am_sob

assaye(i fc_sn radioactivity at_sd uoptio’al ubon_s-

- sity as (i_s-sc-nib_s-cl in_s Su-o’fi_sm_s 6.

Ci_sromato_sgnaphy oof lvsato-s o_sf o’o-ils pro--

vio_stsly it_so’ttbafo’d uvit h H3-hc_sn_s_s_sfi olafo uvas

� carried out to_s a.so’_s-rfain_s uvi_so’tl_so-n in_sfnao’o’ilu-
- lan c-o_sn_sv_s’rsioom_s0_sf H_s-i_son_su_sfuolato- too Fl_s-h_so_sn_so-

folat_s’ had oc-cunno’d. N oo nadiu oactivity (‘0)_s_ski
be dc-t_s-_s-t-od it_s co_siummo fna_s-tio_sn_ss _s-_sm_staim_sin_sg

� cannio-n H_s-hoa_s_su_sfolatu-. ibis u_s-a-s tmuo- loom

� both S am_sd Fl sublin_su--s. In at/_se_s woods-,

114-/wm-ofolate J()i’li_se(I by i!_s-Jola(e i-e(lueta.se

in cell-free lysates could be detected easily,

wi_se_seas -no_s_se could be ic-cc ve_s’ed f_so_si_s i_s_s/act

cells previously in cuba/ed -with H_s-/oon_sofolate.

Intracellula_s’ o’cnve_ssioi_s of’ H_s-f_s la/c to ic/ia-

/_s-ydro de-ri_s’at-ives.H_s-fo_siat-, 10 Mn_s_solo-u-u,u_s-as

incubated _s_s-itl_s os-li suu-upo-m_su-uio_snS -xacfly as

do-s_s’nibed f_s_sno-xpo-nin_so-m_sf5 i_sif 1_s H_s-h_sorn_so o-

folat- (si-i’ pro-vious so’ct-iuon_s). Ti_so- ttpfakt- _s_sf

H_s-f_s_slate by a-sc-ito-s it-uku-mia -o-lls i_s-as 9.5 �
in_s ti_s_s no-si-stan_st subiim_su-, a-s con_span_s-ui to_s

l.:’o� in_s ti_so- so-n_ssiliv- 0_sm_st(‘Fablo- 2). �Fl_su-so

vat_s_so--s u_so-n- baso-_si oon_s micro _sbiolo_sgi_s’al u_sot iv-

it:_s-uviti_s_s5.J’aeci_s1n_s.

Sin_s_so- fl_so-j)0Outsibiof_s_slat_s(lo-mivafivo-s u_su_sului

im_sO’lt_sdlo’ IT_s-folato’, H -fi_siat-, on an_sy o_sf fl_so-in
ulorivat ivo-s o’x_s’o-pt 5-mo-t 1_syl-Ill-fo olato - u_st_so!

pooiyglutan_siato- f_s_snn_s-s o_sf fo_slafo’ (15), it ho--

_s-an_so- in_sp_s’nativo- too a.sco-rtaino u_s-h_s_s_stf_simm_s_s-su_sf

io_slafo’uu uu_sr(- a_s’fuaiiy 1_smo’s_s-m_sf.Lysafu’uu u_so-nc-

Pro-Pano-ub as ch-sc-nibool it_s S-_s’tiom_s 6. A li_sor-
ti_s_sm_su_sf fl_so’ l\�atc- fm_s_sn_s(‘oils pi.t-viouslv im_s_s-u-

batu’ui with_s H_s-fo_slato- i_sas foommylato-ub in_s uomoh-r

to 0 (‘0 om_svo-nt am_sy H -fo_slafo’ I)O _sssib1�’ form_s-ti to_s

f i_so- n_soono- stabl_s 5-fo omn_syl olo-nivafivo- (_s’it no_s-

v_s)ruml_s i’a_s’tcn). rfi_sjs iva.s a_s’coon_s_splisi_su-b by

ti_so- i_smo_so-s-ui_stro-u_sf F’uttemn_s_sam_s aioul Silvo-rn_s_san_s
(16). �fo_s 1 n_siu_sftho iyato u_s-u-no’add_s-il I n_s_sb

0_sf 240 flog of j)oofas-sittn_s aso’uombat_s’ i_so-n t_s-_silli-

lifo’r (pH 6) am_sub 2 miii u of MS � fc_srmio- au-id

(23 in). Ti_so-n_sixfitnc-u_sn_s--ui_so-afoulf_s_sm1 I_sr at

50#{176}an_so! fl_sen_s _s’o_su_sh-d. 1�u_suo m_s_silhibiterut u_sf ti_sc-
san_so- a.s_s’oonbat_s’ soolutio)t_s uuo-ro- auluh-ui, a-s u_so-il

a.s o-m_soough_s12 �n KOH to) adjust fl_so’pH _s_sf

ti_sc- ni_sixturo- to 6-7. Tb_s n_so-ittralizu-b n_sixt uro’

u_s-asauto)_s’lavu-dl fu_sm 25 n_sim_sum_sclo’m20 1)00t1t_sdis

u_sf sf_sam Pn_s--ssumu- u_sm_sib ti_so-n_s (hilUtOdl It on

n_s_si-mo_sbiuoloogio’al assu_sv-s. Aufooo’lavimog i-so on_s_so-n-

izo’-s l0-f_s_smn_s_syi-H4-fu_slato- to o t ho- mi_st_sc-i_sn_s_so_smo’

stablu- 5-fu onn_syl-Fl -fu olatu-.

T��i_s_s.n.u2

( /)t(Ikoi of J-12-fuuiatc _sii_s(! 112-!_s_so_si_suofu_sloiteb!/

L1210 as_s-ito-s _s-_sll.s

Lysu_stos fr_s_si_s_s cells in_s(’_sniouule_si wi_s i_s112-f_s_sIu_ste

us-crc- unssu_syo-d mm_si(‘ru_si_si_s_si_sugi_s-uiiIv f_s_sr“ - fat-u- i_s_s_s_s_s

u_sn_sotP. _s_srocni-stae u_s_stivi ties - Lysao es fr_s_sn_su_s-its

i n_s_s’_smba_sed wit i_s tn-it i_s_si_s_s-iu_si_so’h’dII 2-hu_sn_s_s_s_sf_stat o

svo-n’c-t-i_sr_su_s_s_su_stuograpi_se_sIu_sn_sd u_sssttyo�_sI f_son runt_s_so-

u_s_s_sivit y u_ss oles_s’rii_sed in_s Scot i_s_sn_s6.

Intrace_slutar
to_sate as

Dihydro- Tetra-

form

112-fu_slut_su- S 1.5 21 79

it 9.8 0 100

112-i_s_stmm_s_sof_s_sit_s_se S 1.2 75 <3

It 1.3 72 <3



(‘cit line Lxjot.

TA_sOLE 3

ptaA-c of 112_folate by i_s_start ic_sike_si_sut cell-c afl(l i_sotraceli_s_sla-r ((myers-ion to Ic-trait tidro derivative-s

Ti_so-c-xpo-nim_sic-_stt u_siole_suuiis_sf_s_srin_soul_st_sti_sot_s,pn’epara-t-io_s_s_s,u_sn_s_siassay of iyst_st-esu_src-olo-senibed in_sthe text.

Conditions of

experinien t

L121()

L1210 MTX

11_s-f_s_slate

11u-ft_slu_st_s

1-ormv- Au_s_so- S. tuedu_sti
latio_s_s ciaving activity

n_s_s_soles

- - 180

+ + 160

- +

+ + 20

+ + :30

- - 1000

+ + 1060

- +

+ + 25

+ + 20

11

12

18

900

11(X)

85()

25

14

N-_silAS ANt) FuEl_sKIN

I ( ‘t_s_s_s_sI)Iet0 sysO 0-nm_s, 37#{176}

2 ( ‘u_sn_s_si_sb-_se syst c-ni_s,
3 ( �_s u_s_s_sl_sic-t-c-svst (‘n_s_s, 37#{176}

4 (u_sm_s_stoIc_sc- systc-nm_s. 0#{176}

5 (‘u_snipic-to- systo5l_s, 37#{176},

is-it i_sdihydn’u_sf_s_slu_sie

un_s_sit ne_si

0� (_s_sn_s_spio-t 0’ s_syst 0-nm_s, :37#{176}

7 (2_s_sn_s_spletc- systenm_s, 37#{176}

S ( ‘_son_s_sioic-tc- svst cnn ,
#{182}0 (‘u_sn_s_splet c- syst 0-mm_s, 0#{176}

if) Cu_smm_splc-te syst_s-n_sm, 37#{176},

us-itI_s_siihydn’_s_sfu_slunt_s’

u_s_s_s-_sitt c-ol

_\_-s u_s u_s_st_stn’o_sl, a knu_su_s’m_s at_s_so_sun_st u_sf H _s-f_sAatu-

(i)no-Paro�ol 1)_s_s o-afalytio’ i_syobmo go’n_sutfio om_s) i_sau
atifo_s_s’lavo’_sl u_s-ifi_sottt j_smo-vio_sts f_srn_s_sylat-i_s_sm_s in_s

t i_so-’1_sm’oso -tot-u- _s_sfa.scc_snbat-. L�t_sdo-m’ f-h_s_s-so-u_sott-

olitkons 111-f_solat- u_s-as i’o_sn_splo’f_s’ly _slu-st moyo-ol,

as im_sdit’t_sto-oiby n_s_sio’nuohiuoi_sogio’aia.ssav u_s-itii

J), cerc_s’isiae.

\Vi_som_s J), �c-_s.c-_s,s-,�c-u_sits usu’d to_s cluf o’rm_s_sin_so-

ti_s_s- to_st�_sl to-ti’ai_sy_sbm_so fc_smn_s_ss, all ti_so’ H_s-foiatu-

f i_sat u-i_st u‘m’o’_si t I_so- i’o-sist am_st o’o’his u_s’as au-

t’_som.tt_st u-_si i’or as to-f rai_syuimo _slO’I’iVativo’s

u_s-hoer_s-as 79 � ; u_sac fl_sc- vu_sine o_sbfain_so-ul u_sitI_s

�cu’t_ssit ivo- tolls (Tablo’ 2) . Aiti_soo_smgh n_sot u_sc--

tuuo�ily i_slem_sfili_s-oi , t i_so’ to-t-rai_sy(lno_s o’o on_s_si_sottn_sds

c-u_s_si_sb it_so-It_silo- H -f_s_slat_s’ con if u _V�-fu omn_syl,

�\ri_s_sf_s _sn’n_syl, N�-fuomn_sin_s_sim_so, at_s_sb N� , N’�-

n_sc-ti_sylo-n_so--H _s-fooiat_s- obu’nivaf-ivc-s. Ti_se H_s-f_s_s-

late loi’u-l_sat’u_sfiot_s ti-s_s-cl f_s_snvanioou.s in_so’_snhaf i_s_sm_ss

u_sa.s to-stu-oi loom J), cei’e_s’i.s-iae u_so’tivity u_st_s_si

u_s’a--s si_suouvt_s to) i_savu- n_s_sou_s_sm_stu_sn_sim_sati_sot_su_s-ill_s

H 1-folato -‘

In_s toils ioi’t-vi_s_susi� in_s_s’uhu_st-o-d with_s H2-fo_s-

lat_s-,a mu_sic_sr i_srol_s_s_sntio_sn_su_sf ti_sc-im_stm’u_sc-_s’ilulu_st’

H i_solatu- is sta-blo- f_s_su_s_sit_s_sc’lu_svim_sg:-so-nositivo-,

71 vs. 136 i_sm_s_s_solos;m’osistu_sm_st, �5() vs. 1100
n_sn_s_so_slu-Dc(rJhl 3).

Sin_so’ ttmon_s_s_soobifi_s-_sbi11-fu_slu_st_slu_s-so-sall its P.

J)#{149}cerr�-isiae
activity

n_s_s_soles

120

136

71

38

0

- + 0

cerevisiac a_s-t-ivit-y tot_s autou-laviu_sg, moost of

f-i_so’ in_straco-ilular folafe is �_snobab!y in a
fonn_syiatod fo_srrn. rfi_sis fcnm is o’ot_svo-nt-ible to

a t-i_s_s-mnno_sstablo- fonn_s by auto_s’lavit_sg f_s_sn 20

mit_s. rj�i_stis, afto’n im_s_s’uhafi_s_smi i_s-ith H_s-fo_slato-

in sensitive cc-us, about 52 #{182}�_s_sf fI_s_s- tot-al

H4-folato- is in_sa stablo’ fonn_s, an_sii in_sno-sistant

cells, about- 77 (;;�

,_lli_s_s_ data in_s Tablo- 3 u_s!soo ul_s-moonostn’at- the

tc-n_sperat-uro’ sc-m_ssitivit-y uol f ho’ folato- uptake

svsfom in_s bootl_s su’m_ssitiv_s- an_sd n_s--si-stat_st tolls.

i_siSCUS5I_s_sN

A� out_s_spans_son_s u_sf fl_so- uptaki’s (of H_s-folatc-

am_s_si Fl_s-h_so_sn_s_soof_s_s!u_sto- by l_s-uki’m_s_sia o’i-li-s i’e-

vt-al_s-_si i n_sport u_st_st disuui n_s_silaniti_s-s. i�c-slstai_st

to-us to_s_sf u_sn_sly t_s_s_s�okui_s n_st_st-h_s n_so_sro- H_s-folate

fl_sam_s -so’m_ssifiv_s- cells, bitt u_siso n_soro- o-ffec-tivelv

_s-on_svc-nt-o-ul H_s-fo_s!u_sto- to_s to-fnai_syoln’o o oh-i-iva-

fivo-s (Tablu- 2). Witi_s H_s-i_s_s_smo_si’uoiat_s-th-

sifuafiu_sm_su_s’as omit_s o!if’fu-m’o-n_st.So-m_ssitivo-am_sd

n’o-sistan_st i_s-hut t_souok tnt_s ti_so- -san_s_so- u_sn_s_so_s_sit_stu_sf

FT_s-I_s_son_s_sofi_siato-, Fum’t i_so-nm_solo’, n_so_sco_st_svot’siom_s

c_sf IT_s-i_soon_s_s_sofi_slato- _s-uoul_sl h_s ub_s-n_s_s_s_sm_ssfrat_s’din

it_stu_so’to’o’lis,oio-s1oito’ ti_so-fact- fl_sat inofrao’c-llu-

Ian H_s-fu_slato-ru-du_s’tasu- u_s-_s-tivity is u-xi_sressc-d

in_s o’xpo-rin_s_so-m_sts u_s-ifi_s11_s-1olafo-(Tabbo’ 2) am_s_sI



TsI_sn�E 4

l)i-s-trib _siI i(_sil (_sf rod_s tout i_s-it!, i � l!/-5(It(- _s_s,fter

1 it _s _siba t ioit of t nt i _s_si_s_s-labeled JJ�_i_s _so_s_s_sof_s_sla-tc

ii_’itit ai_s_sethopteri_s_s -re-s-is’tai_s t le_sike_s_s_sia u-eli--c

In_s a fin_sal v_s_slum_s_seu_sf 10 n_sl, 1.73 X 1O� o’ellu’_s were

i_s_scuba_sc-cl at 37#{176}s-_s-iti_s 10 _s_si_s_s_s_slesof t nit jun_s_s-lu_si_sc-Ic-_si

1I_s-1_s_somuofolu_ste un_sder 5( � (�02�95�� u_sir f_s_sr t 1_sc-

tin_s_se im_sdicuttc-d. TI_se in_sc_s_sbat ioon_s niixtomre ttls_s_s

con_stutin_sed suodiu_s_s_s is_s_sc-it rate (1 nw_si), glu_s’_s_sse (1
n_s_sn), an_sd P_sotu_ss.siun_s ascu_snbu_soe (0:3 tn_si). Afto-r
disrupt i_son_s_s_sfti_se cells by so_s_sic-at ion_s the Iysui_s o-s

were c-hr_s_sn_sat_s_sgraphed u_sn_s I) E.\E-o�eiiuiu_ssc- u_sn_s_s-I

assayed ft_sr radio_sc_set ivit v c_snot u_sbs_s_srban_see u_ss

des_s’nibc-d in_sSec_si_s_sn_s6.

Radioactivity

In column-
F;xjerimentat conditions fraction Non-

containing adsorbable
H�- on cotumn

homofotate

even though H_s-i_somo_sfolat-e is a substnato- _s_sf
H_s-fuolate ni-d_stctasc- i_sh-t_s tc-st_s-d in _s’ii_s-o

(Fig. 4).
The lai-k of fonmatiot_s of H4-h_s_smofolafc-

from H_s-ho_smofobat_s’ by leukemic to-lbs ro--

mains a puzzhi_sg findit_sg. In an atfemi_st to

explain_s our i_sc-gative results five possibilities
i_s-c-ne considc-n_sd : (a) H4-hon_sofolate uvas

formed b_s_st imm_s-diato-ly broke ubo)wn ; (b)

one ot bo_sti_s of ti_se reduced forms wc-nc- ttm_s-

stablo- un_suer ti_se c-onubitiom_ss used to isolate

them; (c) H_s-i_somofolatc’ i_s-as metabolizo’d to
a compottm_sul ti_sat ini_sibited intracellular
dihydrofolati- neduo’fase ; (d) as soon as

H4-homofolate u_s-as formed it escapc-d ii_sto
the mo’dii_sm by napid efflux from the cc-li-s;

and (c-) ti_s(- it_scubatiot_s cot_sditions -in vitro

were um_sfav_s nabl_s f_son c-_s)i_sversio)t_s of H_s-I_son_so-

folafe to H4-i_somofohate.

The first at_sd s_s-cot_sd possibilities uv_s-re
excluded by f-i_se fcllowin_sg i-xperimi’nts. In-

cubatioi_s oof asouitic o-_s-lls u_s-ifh tritium-labeled
H4-homof_slate led to_s r_s-_s’overy (_sf 96 #{176}�--_s)f ti_se

intracellttian radioactivity as unchanged H4-

homofolati. Obviously, H4-homofolat_s ibid
not undei-g_s_s at_sy appno-ciable breakdo_suvm_s
eithi’r it_stnacc-llularly on dunim_sg lysis c_sf ti_se

cells. Wi_sc-n labeled H_s-i_son_sofolatc- was di-
luted ivith buff_s-n (1, allo_sv_s-d to stand fon 4.5
rain at 37#{176},s_s_sbjectc-d to sot_sic-atiot_s, at_sub

then chnon_safo_sgnaphed , fl_sc- same dist-rib_si-

tion of raclic_sactivity i_s-as _s_sbf-aino-d a� with

the untreatid prc-paratioi_s , meat_sing f-I_sat

labeled H_s-i_son_sofolat-o- ulid i_st_st bnc-ak ui_s_si_s-n

with this technique.

Th� ti_sinul j)os-sibihfy, i.o-., n_so-fabo_sliu’ o-_s_sn_s-

version _sf H_s-i_sc_sn_sofolafo- to am_s it_si_sibifuor o_sf

- dihydrofolato- rc-duo-fas-, wa-s in_st_sr_s’sfimog it_s

View’ of ti_sc- cc_snversiot_s oof H_s-i_somofolato’ f to

� ni)nauisonbable mat-rial ivi_su’i_s im_scubafi’uI uvif I_s

cells (Tablo- 4) . About 10 #{182}�- c_sf ti_sc- radio-

activity in_s H_s-i_s_sm_s_sfolatc- i_s-as i_s_sot adsorb_s-il

om_s DEAE-o’o-liulc_sse. Aff’m H_s-I_sc_sn_sc_sfc_slat i-

was incubateul i_s-it-h _s’o-lls , i_son_sadsorbable

radioactivity ii_scrc-asi-d markc-ull�-’ at_sub n-a_sh(_s-

activity it_s f-i_sc- o-luted H_s-I_so_sn_so_sfo_slaf_s’ olo--

creased prc_s�_so)rtioI_safo’ly (Table 4) . Il_s no_sm_sc-

of ti_sc-se o-xpo-ninnents ivo’rc- u_s-i’ahl_s to i_s_s_stit’_s’

an_sv uliffdno-I_sc_s bef-uv_s-o-m_s so-n_ssifive and i’_s-ist-

an_st cc-lbs.

Ti_s separafe o’xp_s-nin_s_s’m_sts fl_sc- i_sonails_s_srb-

able n_set-abolif_s-(s) i_s-as _s-iuf_s-d fmon_s_s I)EAE-

85-SO 9-12

76 22

65

53 44

39 59

co-ilulose iiith 5 � NH4OH, ino-ezo--dnied,

ai_sul tested for it possibi_s- o’ffo-c-t (01_s H_s-folate

rc-duc-fasc- (Sectiot_s 3). ,\T_s_s ii_si_sibition could

be den_sons/rated. Thi�u i_s_s_st_si_si-so-_s-n_sto_s im_s�h_s’afo-

ti_sat this bm’o’akdou_sm_s pn’_socluct u’ould i_sot

ac-_s-out_st fc_sn ti_se lau’k of im_stnaco-lbttlar syt_sf h_sc--

sis of H1-i_so_sn_sc_sfobafc-. “Fl_sc- m_safun’o- _s_sf fl_so-

bmo’al�b_suui_s i_sro_sibt_so’f ron_s_saints ttn_skn_sou_s’m_s.

Ti_so-fo_stmti_s�_s_s_ssibilify,i_s., rapid u-fIb_six_sof

H_s-h_sc_smi_so_sfolafo’ fm_s_sn_s o’_s-il-s,u_sa.s ap�_smoaci_so’d

a-u foll_sou_ss. In_s s_s-pamatc- o-xp_s-i’ini_sei_sts S an_sd

R o’_s’lbs i_so’ro’ in_s_s’ubatu-d uviti_s t nt inn_s-labeled

H_s-hc_st_s_su_sfolat- , t hi_so- cu’lis u_s-u-to’ (‘tn_sf mifug_s’cl,

am_sd to ti_sc- o’io’ar supu�nm_satu_sn_st mc-cbitnn_s_s, in_s

u_s-i-_sii-i_s ti_se c_sihs I_saul h_so-n_s pt’t-viotisiy s_sos-

t_so’m_siboil, u_s-ui_sadd_sd m_s_son_slabc-l_s-d -arrio-m’ 114-i_s_so-
n_s_s_sofc_slafo’. .\ffi-n c-i_sron_saf_s_sgm’apl_sy (s_s-c- S_s-c-

fi(oI_s 6) m_s_s_sradii_sa-o’tivity _s’co_s_sld ho- do’to’_s’teub

in_s ti_shin_sm_s fmao-tion_ss o’(_sm_sfanoim_sg o’anrio-m’ F14-i_s_s_s-

m_s_sc_sfolato-. ‘Fl_sits m’ai_sid c-ill_six u_sf H_s-i_sc_sn_suofiolato-

fmoom_s_s _s_slls in_soubat_s’d uu’ifi_s H_s-i_si_sm_s_s_sofc_sbat_s-

appan’_s’m_stly I_saul n_st_st o_sc’_s’unro-d.
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Origin_sal H_s-I_su_sm_s_s_sif_s_slu_sti-

substrate

Lvsates fr_sot_s_s30-n_si_s_s in_s-
cui)at jo_sn_s

Lysates fr_s_s_st_s45-n_sin_si_s_s-

cubation_s

Lvsates fr_so_s_s_stoO-mo_si_s_sin_s-

cubat i_s_s_s_s

Lvsates fr_sin_s120-mm_si_s_sin_s-

cinbat-ion_s
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pncod_sii’t. serval iOflS

Ti_sc- fifth �)(_s55ibility, i.(’,, that th_s iItc-U

bati_somo mixfum_s- iF_s _s’iti’o ivac-c unfavorable

f_son n_stmac-o’ilular H -h(_sn_sofolafo’ synthesis,

l_snoom_s_sl)t_s-d its f(�) _s-ant’y out ti_so- fo_sliow-ing
_s-xl)_s-nimo-nf : 5 n_sg (50 M(�i) of fnitium-labelo-d

H_s-i_somo_sf_s_slafo’ it_s 0.3 n_si o_sf 0.9 #{182}YNaC1 c-oi_s-

fain_sim_sg o.:� n_sg (of potassiun_s a--cco_snbate (pre-

vioushy auljust(’d to__s P11 7.2) i_s-c-re injected

it_sf na�)enif_s_si_sO-ahhy in_sfo _s’aol_s _s_sffc_sun leuken_sic

mi_s-c’ o_si_sti_s_s- uu_s-vc-m_stl_sday after ir_strapenifot_sc-al

tmai_sspham_sfati(_sm_s 0_sf tI_so- S u_sr II sttblii_sc-. Ti_so

ho_suns hat_sn ti_so- as_s�ifii fluid i_s-as cc_sllco’ted

an_sd j)i000bc-d. �fi_so- lo_s_skc_s_s’yf_ss i_s_s-re i_sasl_sc-d

ti_sn-o- tim_s’s uviti_s buffer B, lys_s’d by sc_snic-a-

ta_sn_s in_s buff_sr (1 (s_so- So’_s’fi_sm_s 8), at_sd chnc_s-

n_satcogra�)i_s_s’d by fl_sc- pnoc-o-dur_s’ d_s-scrib-d u_s
So’otiom_s 6. X_s_s madiooac-f-ivify _s’oould be dc-fec-ti-ui

in_so-_slumt_s fm’ao-fiom_ss _s-_som_sfaim_sii_sgc-ann_s-n I-14-i_so-

mof_s_slafo’fr_son_so’ifi_so-nti_so-S i_smfl-sublit_se.

0Sii_sce i_so_ste oJ’ ti_se abo_se e.rJ)ianatulrns sec-nt

p_s’oba-ble, we _si-i’e at a- los-s to explain why in-

tact lea/cc-u_s-ic cells (1(1 not co_s_svert H_s-hoiito-

f olate to J�I-�-/i Oil_s ojola-te.

Iii ti-_s_s-I_sto-st-t_st study, it_s i_si_sicl_s son_so’ of

ti_so- feci_stiioiu_s-s of Sihv_s-rn_sat_s et at. (17) i_sc-ne

ap�_slio’ul to lyuuafo’s of co-Ils �_sneviously inc-u-

bato-ib iviti-_s H_s-fcol_s_s-fe, fo_srmylafu-d foirms of

IT_s-fu_slaf_s- ai_sui, to_s. ti_so- � , ]Vm0-m_sthylinc- dc--

nivativo- (sin_sc-c- this com_s_sp_s)und ti_so has P.

cei’ei’isiae activity) preubion_sim_safc-d (Table 3).

H_s-ft_slat- uvas synfl_so-sizc-oi u_siti_sin tells
fi’_sn_s _s’xogonoous H_s-fo_slaf_s-, uvitl_s n_sore ri-duc-

tiou_s _s_sc-ctimnim_sg in n_s-si-stat_sf cells ti_sat_s the

s_sm_ssitive u_sm_s_s’sb_s-cans_s _s)f h_sigl_s 1_s-vt-is c_sf

H_s-f_s_slato’ ro-dui’tas_s’ in ti_so- fo_srm_s-r. TI_sc- H3-fo-

1_sift’ fi_s_sis syi_sthi’sizc-d was f_stmther fonmylatc-d.

‘I’l_so’ im_s(-no-a-so’ in H_s-folaf_s- ni-ui_sic-f-a-se activity

in_s r_s--si-stam_sf c-ohs, ac-comuiim_sg to Santorc-lli et

al. (14), i-s spo’_s’ifii’. Th_sos- ii_svc-stigators
f_s_s_s_si_subi_so sin_silar it_sc-mo-a-so- it_s 1V5-fonmyl-H4-

fc_siato syt_sti_sc-ta’u’, AT� , N’#{176}-methylei_se-H4-fo-

iat_s’ uic-hydrogo’i_sasc- , N3-fonmyl-H4-folatc-

i-so on_s_s-rase, oon -so-nit_sc- hydroxyn_sethylasi’. If

ti_so--so- c_s)n_sdifiomos api_sly fo fl_so’ 1_smesent study,

i’io-vafo-d H-_s-folaf- ro-ducfasc- iuo_suld bi- f-he

maim_s c-ontro_slii_sg fact-c_sr u_sti_so’ it_screased syi_s-

t-i_sc-sis i_sf fomm_s_sylat-d H1-foolatc- obso-nved ivith

fl_sc- ro’sisfat_st co-us. In _s)tho’r i_s-cords, the it_s-

cro-ase in ti_so’ 1_s-vt-i c_sf H_s-f_s_slate ro--duc-faso’ iI_s

ro’sist-ai_st co-ils ‘would bc- r-fli-cto-d as at_s

im_sc-nc-asc- in_s foonmylati’d H4-fi_slafc- as aI_s i-i_sd

Sit_so-_s fl_so- u-omplo-ti_s_sm_s of the present- study,

t_su’ii- at_sd important aspects of I_son_s_s_sf_s_slate

a-fioi_s I_save bc-_s-i_s um_scovc-red at_sd reviewed

(18). If I_sc_sw appears likoly that- thi’ c-hen_so-

tI_s_s-i’api-utic c-fficacy c)f H4-I_sornofolafo in

mice (5) i-an be affribuf-i-d tc_s a bloc-k in

f’c_slafc’ frai_ssport as wo-ll as inl_sibitiot_s of

thymidylat-t- sym_sti_s_s-fasc-. Icisliuk ai_sd Gau-

n-_so�_si_sf(19) 1_save si_so_s_si_sfl_sat it_sS. faecium

at_sd Lactobac illus case i groi_sti_s is ii_si_sibited

by the diasfo-nu-ooiu�omc-r c_sf H4-i_somofolate

havii_sg fl_sc’ coi_sfig_s_sratiom_s at carbon 6 op-

posite to ti_sat f’cco_s_sid it_s u_satw’aliy occuri’i_s_sg

H4-folaie. Sir_sit’ bc_sfi_s diastereoisomers i_si-re

lro’sc-i_st it_s f-i_si- H4-homofolic ac-id prepara-
tiot_ss used in ti_sc’ tr_s’afmc’t_st of lc-ukem_s_sic mice

(5) , a dual at_sfagot_sism i_s-as possiblo : inhibi-

ti_s_si_s of folafu’ frai_sspo_srf it_sf_s_s co-us, at_sd of

tl_symidylate syi_sf i_sc-fa-so’.

It_s prc-limii_samy 0 Xp_s’ni mo-i_st-s3 H_s-ho_smo-

folafe i_s-as foui_sd too ii_sI_sibit- the uptake of

N5-n_si-ti_syl-H4-folatc’ a-n_sd N5-fo_srmyl-H_s-folate

by L1210 c-c-lls.
‘\Vc’ ‘onu-luuio- ti_sat i_som_s_sofc_slafo-, ulc-spite

its i-anly pron_sisc- am_si! unusual actions, do_s’s

not I_save f-I_s_s um_siq_s_so- 1)rol_sc-ntic-s t_sc-c-ded it_s a

therapeutic- sfnafogy -sPo-_s’ihcallY aimed at

takii_sg advat_sfagu- of I_sigh H_s-folatc- ro-dui-tase

activities in amc-tI_sopfo’nin-ni-sistai_sf- ic-u-

kemia c-i’ll-s (20, 4, 5). Wo- -still believe ti_sat a

dihydrofolato- ulcrivafivo- capable o_sf it_st ma-

cellular ri-ui_s_sc-tic_sn to a-i_s ii_sI_sibifory form

could be a us_s-fui am_stik-uko-mic agem_st.
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