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information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of .
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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with s—scl ahowea she. pmmce of 56, (n 1) rstm,e
- 5-(m 5&‘, of the totel mmamivny in this fmctmn),
2) 4n aﬂlenm (m.%}, 5) in guanine (16 a@), h‘) in
mﬁzm,(fzsr@ » 3). -1:: swm_yma acid (23.-?‘;3\ in &n
wnknowxt B, v‘mhnor‘bing e:pot, (19. z;;,}, T) & cmall amun%A
'Af‘zn 51u~.ow (2.&5} f.rm &} in tvo unknown epms ami the
| iarmm (5. 1%) {Fig; L}- It was i‘ound that 'tim pm«- :
partia:: M’ 1abe11e& glncau appewmd m ﬁhis 1m»ion
mcrmwﬁ -mnsiﬁerablv lf 't«he total’ extr&ation p@mo&

4 vith ribonaclease s ;mmmw. mr more thag 6 he.

1
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Wﬁiﬁr mlytzv&l ymee&um, \,el.l reaiﬁuem ¥
whiah !mt.t Wmuﬂly been, exi:racted vith etlrmola-g'uter ("
R o . ami ethmel-‘et’ner, wm exnm«aa witn mﬁ w/v)
' *pez-chloric ncid for .1.8 hr. ot W (u), this mtmt
| - bed m aam qualimﬁve m qxaantimﬂ?a aompoa;tibn ”
LY as exﬁraa.te pmpar‘ed wit‘h “ibanugmae. Fere‘ﬁlbme o .
‘ ama ex‘em,zwi 3 Lo c:f tzve mm 1“’6 af’the iyﬁﬁhﬂm@a
‘ aem cozaparez. wlt.h a, totsl of 3&1% in &ll thé ribo«

pucléase ehtmets am mshmgs (’Babm 1}

It ) ; tii‘?@ﬁcieic aeiﬁ frmﬁim ’ ‘:

Véry 11ttle J‘h“c “was fom in this mmmn (fmble 1).
ﬁmxe gome of the mnsntmts m mue fracﬂen, fmm-‘
m.g hydwly‘sia, caula bBe 1&.@;1%1“3_@6 u nuekaie &ﬁiﬁh .

L camp@mnts, %his fz'amt ion m ed.ao eontsminat*d with
q.lm.oae and z@m unmmﬁﬁeﬁ Lomu.miﬁ. , m&a oi‘ ms

P

mﬁiﬂ&cfﬂﬂw 1;:1 ma x’mﬁi@n cfoinvidw chmaw- .

mphmally with u.vammorbing mxbstauces which nova\'i

almomtogmp}xically in the pesitxém af nucle@siéea 5 .' L
g \ m;leoi:ides ey baaes. Ao . 11’. was very aifﬁaﬁlﬁ m |
_ (mcma vhethgr ﬁke u.vn-abaorbing mteriali; arigimtea :
‘from deomibonacleie w..d.d 5 or msidual m‘bouuclaia "

a.es.d., & speeirm swch v)a.e mﬁé ’far i‘.he pﬁ?ﬁwcé of
thyume, ’t’he @nly Wim or pyrimié ne' baae cwa.ef,era-
astie o’f daoxyribcmueleic esid a8 distindﬁ from rf.b0~

fmcle;s@ _ adta.
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'Ifhe imlation of &eum*mﬁe 'e paruou}.a.rly
'diffiau.lz az.nfm rem:zcal pm"'emmes to ramove uhi%
'phnspmm from *?.he a@axyriwae mueleoﬂaas ,anvm'mmy
ﬁeatmy tho a»ugm‘ {m)s ’ehymma m thercfc;m uaeﬁ as :
tvne criwﬁﬁn ef eaez:yrihmmclma e ld emmﬁm. } .
,Labe.ue»:l thymine was inaeea aemm mﬁ;tca.t rz,s timt

thig froction did wzitam aeorty'mwnuﬁexe ‘moid
slthough it ms uers.c:»ualy csmmmte& v:it»!a other L
m’owancees{ The fouéwiag &istribu*icm of a.é’siviw .
| was reun&.. th;ymme (k. 7%); me.mim f:z Eav'), other .
\, B usv.-vabmmag gixbe tances (n 137;%); glmose plus - -
. lsfwlmu. ecfd (aeriv&{i i’*mn @lunom‘ b‘y agic tmem,-
| | menﬁ) (30 5%‘1 amdcmti?iea auhatameaa (bl.&",{:) , (F‘igqy
- Sﬁ?}}.- s.'wm:zae and aﬁeniae ara mt well aeparatea
' ‘hrmawgm:phically th.h tlm sealventa mntmm& in tbe
Mmkmﬁla aactizm. 'i‘he mi.mti usp-ot af thymi*ae and
’aﬁmﬁ_w vae tberefom reﬁolmd by chram“m&;raﬁw
: mi,ng mw‘ aﬁjasm& 0 p&! ;w wi%;h amnium hyé,ronde
'(1» Pe252).
xn emur ta deteet freta thymine ﬂ@gwoua hyu olyas.s

meitioaa for aﬂoxyri‘t;omeleu acm mere maasary (13)

'Umaer t:has% eondttiom a.ecxyri‘bosa 13 deamyed cm)

(&), ?mtem fm\,tion . 7
&?‘e&r hgﬁmlyms hip fr&cﬁeﬂ ecmist&d mlalg; cf

. uxsine csméia, each radigc.ctive am eormsponﬂeé pxactly '

with a sinhydrins-reacting Me&g &nﬁ each ainhydrzm ‘



: ..3}@.;
v fee.:.:-ting m‘m was mmemé;ﬂ E‘é'm‘fﬁ‘ar‘cheae were
g seen i.n &xtmt.s mde with mpm O With ehyma

tryps’m, do& *the relm:ivs mxmtu of; each of the aminc’

aci&s mmme& eonaumt thmmm aucee&ciwe mﬂaﬁnts -
R wmb @he ptﬁteoiytzg enzyws. -
| 1{’" : __a"arma eraction
) ‘mis fr@cm,:m ecmas.ne&, &ftex* hyﬁmﬁ}yaxs, mmxy

'glueam (37.% df the mm Lhy m nus fraction),

SR T . ’wgfetﬁm‘ am,h m mcme (3 %,, ammo aeids, (39, 3%),

. 'mﬁ W mammﬂea& ,s&bsmcfé& (19 8% cne of wnich
A mﬁ me heén a‘g pemme (?1:,,. 33‘ ﬂmm amine mx&s
‘;r A' O ”m;y g\é wpam%ea fmm ‘the siggm enhe: 'fay ;re&'mnt
-"‘-? Yo witn K%mma ‘50, or by papes gmm%gra;w, snd the
3 | . 8 mlmmm amonntﬁ of 1"’0 in mh Msemma& aapamtely
. .,f V

Hyarmysi.s of *Ehe f;uml miéae euhar wi’c:h E-E‘,Cl

T oz vith s mxm of ‘equal perte ©f 19 :i—’icl sod

:_7'?.' " _ gla"m m‘{.ic awv& &mz&stmwﬁ thm; most (S&-éﬁ‘,%
Pae PRI et the residna& 1L” was prt-sen* i amine acids. '
E S SRR ;_-f; | _DISOUSION
',"H_"“.';ﬁ’f' S ‘ . T fmtﬁ,eh@%icn mtmd deseribed in this p&per hag
‘ R : been '%%mm tre appli.eable taa the aeye.ratmn of the
. 3 | mims mﬁolub!.t‘: cwimts of cgere}, uvellss ”’ﬁemﬁ
, “ . o ax::,m m algal uel.ls, as in a.u others, a large nwnbw ol

F . elif"ereﬁt cam*ad‘u, wnd dtffamt groupﬁ of *mpouma,

~
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1y _'.‘.; .-»J“’sﬁ
° ' ll- .

Al

# the phzgaim sepamtmn o!‘ all af wn:&ch in % ;“m-

-

¥ T smﬁa mla rﬁvprewnt an zmomuﬁ mwmim In
" ﬁxe ptemt et‘my s attempt hw ‘bm m&a anl; 1o
sepﬁra.te ‘Bhe eesn.s into s smu. numbﬂr of ;fmntions,
&)1 ef u’ﬂb:.n mt. ba mim‘ureﬁ of TaaaLy d;ﬁ'emc
B mi’lvi,:mal m%s&&nces. wewmm-ieas 5 it hma ¢e¢m
'pose,ibm eo sepe.ivaw :m & nore m' J.-sss pwe at:ate
ive froqtions from y“"-;&balled cz:.,.oreua ¢am5_
N @ttm&::i»- axaﬂ wa.tez'osol\xhla me%abchc mmm&dmt&a j. fats,
gmémze azxi c) hs-r éthnt-soluhln eomnen%; ﬁucleic
| aaids, pmte:&na; auﬁ p@iysmewﬁez. ﬂ,’hm X‘emma"
8 emu r&szd,;a whieh wae shown o ccmmm “’c wainly
in amino m.mg.
Th& &hhanﬁlwmte:’momm@ ’ eth@r-imolubl& mterial, "
cmt&iﬂiﬁg mtdbolie Lhtamedmm imelm i.n ‘me '

emoy z‘e&uctio.a eyah, tmoarboa;yliz‘ aeid cye}.a, ete.,

h&ve iwen M.Med eleavipye (l} Ml havs mt beea

mri‘.he,, *mmaem in the mmnt. mx‘k, the &ther-

mmug mmws (Mgms and p;gmmts) have alsa
. not B&aa ﬁﬁrm “Imctmnutm ﬂ‘w rlMaaLlein aeid,
- .i’me'tm. an.- extracted from th&» well- f;eaidues ny
fvl'.'mb@mlme, conta:.neﬁ om:y rxbnﬁuele..e &em as far
as the %“c ammm as mnmmaa, pmvmea that me
'exwartim aaa&ibﬁﬁm AN aemﬁaed :‘,n ’xibe Hetho&m |
Aaee‘tmn wers pmpaﬂy soserved., If _the uu.uba ir.m |

y&r&o& with riaomclem was ;)roltmged hnyma -3 tot«al

wr

4 :

o
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T P ,
e m-,zawu.ea glucose béganw a@peax‘ in eignifi=
‘st amoudts 1 the extraut. o m sther Kamd, too
am:‘t, an ext?aix?;wn permﬂ z"emw in the praéen»e of
= o 'ms»u@a ripoae» fa tm deoxyrib@nuelﬂe acid fmosion.
| 'ﬁaﬁ &@@m&bomcleic axzid fmtmz& was the laeast
s&usfagtory Al pegards purltyw . "éeae rm&imtivmy

%a aaﬁocmm m_tn ﬁh,mine, Mdim,umg thet the

.?

’

fraction m:ee& contaisied amyrmmmwe acid. However,
may montmnatmg eub&wacen wers nles present, snd

%he‘s hyﬁmly&is eom. Ltions neeesam‘y for the isolatmﬁ Y
@2’ wymme preeluﬁea the de%e%mﬁ of amyx-ibow.__ 2
ﬁ‘h&t the separafti& of RRA. mﬁi DHR was, not complet? s.s

ﬂmmuam og’ thz presente of 2 trase of th;mine

2 FA | mwemm with the sienixe zmm ‘t;he RKA'se axtrm,ts,«
f{"é tkae a...ea&ue-thymine ama. ob'bamoé& from the zm& ge sk«
h ' 'trz{c:t- m Mw&%h thymine ”wit;h se;ne (1/3) a&en.lne. :

. ‘ * The almrixate invubation wu.b erypein and \.hym-‘
TR S trmiﬂfwwm ‘gubatances yielding enly amino a::iréig
‘ | | oRn hy«cii:miysis. *‘mwre we.s a dia%wct aci"urmmge im the
use af wu p*otaoiytia enmﬁ fcr t.he exﬁmmi:ion cf
ymwm (Tame 3.} The mé.n 43 mxiwmmge of x,mmg_
.:-"_: @az.,m fo exW° the prmm wae thie very 1oﬁg |
) anezhaf«zum pe:t'-eds which m to ba uaeﬁ Mt after
‘& total mtzuh«auzm pemo& vith txzmsin and cma‘tryj}sl“
of 219,;3::(,, mmim were emn_ rexoved in the mubseguent

-

disstese extractionsd, sad eadnd acide were found in the



et e
TS

'-iq mim mids. o

) ixﬁieates me ezxmtanm ef palysmémzéea oth&r

hy&ralysaw ;"of‘ t:he ﬁn&l x”éaiﬁu’e‘:. It. ﬁnﬁ conamw

e&smr o safpmte the amino waids f‘mm thef mgws 'by

' papear o comsm ahmmwgmw mf‘tmr hy&ml,;sis ef

the d.iamm extmta mt.ber tnm te eentinmz amaeti@xz

vitk; t«he mteolytic emzywa uxzml no ware 11“" aypearet;

[ 4
° '

ﬁzse Mﬁmws exww W diasmw apart from

sona act?vify in amm acida as mtienaﬂ a’cm,

- ec}nmm 1&0 mlnly in glicose. The pmsem.@ of
' mw‘:ivi'@y ii; fruc“w.ae , and Ln an uaadentii’ie& stz‘asmce

A(pmk&aﬁly X pentose from 1ts. ﬁhrmtugraphm bahavmr)

tham 32..1, o poi,mem An &h}is ormim. .

. ~»:‘..
3

@m f’mtmmmon nmmas deacribaa 14 this em» -
' mmimtﬁm hmre also beea applicd to t}aa livamrt

- wa&& haligopnglla 'Ih& ;;mwﬂure Ve net se.tmfmtor}

. 88 em'iy as-the. rmmm},eac 2048 stag&, sxme m»ﬁ@
manm of 1ab911e& glucm aﬁpw.-ea in tm fmwtm
';’.'.aftaz- 5 mhtﬁvﬂy Bhord mcubatmﬂ iaerio& wi.th
- '-'-";.rsmymc;;eue {3 wr). mms mf’@lﬁ}iam .smaina lm-ga
”',-mmw of s'tareia, as c&n ba gean by utaips ng wﬁﬁ;
:f?-ioam, aw& Wt nf th:.s bt«emn magr ‘ae mn&emﬁ :aolui,l.e'-,_ '~5

v by E.ncuhaﬁm w,ith r.x.‘bomcleeree wlu’t.icm a&. 3“&”3 Eenoe

it mey pmw nmamry ko) cxe‘mlaxz fritical extme%icn :

y ;vmaeama fbr cack uw glxmt spemieﬁ Gepending «m

he -psxmeuia;r nature of the mlymahmﬁ.da wﬁzmm

-

t
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- ‘"' am

& pmceam s.s &aserib&d for d;s fmuona,tmn of

o
-

A t:hlareila coid mwmz,, mmuaﬂ wn:x;h Thg s dased on p
aolmt extmcwﬁ roum a:f aerml uzgeatioa with

_ mmti &W; acd extmcuon of t!w zma.mowa products

. ~"¢.. xollwing emn &mmgtiu trea.mzr. m te’l& mrterial

m awmw imo ﬁmt}.om cmmmna 'me fallming,

subawu or their bruaas&wn Wnctm wwt.er« and

t&mml-wluh}.a mtaholic mtemd.tat.as:; liméx: aod

pim*ea; mhmucwic acidg ﬁmqribmmlaic aald,

pmwm; ms» pdiwmammes; some Padi oactivivy

: mmm in ’t»m residua aftap exﬁfaﬁtim‘h :

?zbcgme Was. uéma wmtion 1 tue mﬂty of the
vaﬂona mfiom.' of %he ém:ml& :md nter»
iz:aaﬁ.uh&a mnmmm, tbe Imatma pc‘epared by the uae2
ot rﬁbanmleua (H‘ﬂ prs'molyth mxyw&a canmlaad only
- those subsﬁm«s 6 t,ra axpeétcd mllevn.g treatment

’ wlth thise eazyms‘ The ﬁeemmenucleir Beid fraction

i
. L

y

BN &mmmimw ‘with glucose aad m unidentified

' ’. m"sam&sa ”W, a;maf avmetw& m chtni:gﬁd f‘;w

' | * Dl tbe msemmtwn wt il; spto thymine, 2 substance
- LT ehamteﬂstic of aeoxyubanucz,eic weld _ : ~

" . - - Th m&mhﬁﬂé& mction, artex' hyﬁm*ysis, h .

SRR B emwinéd Bome cunlod acms from residaa.l pronezn, b

\ ! | tham mﬂ. mil.; -3 tseparmed trm %hu USRS Dy -

papgr or uolum nhromwsmpmr



e z}mmmﬂ m? ACTIVETY IN VARIOUS CHRMICAL FRACTIONS P CHLORELLA CWLL

L M"I'ER ?smmmm mz ‘reim HOURS WITR mm»mm:mm
»_Af%ér phowe?nmww the celis weie 1yopm 1284 and. exteasted. vith verdous

L £0lvents and ensymes in the seguence shown below. The velugs given are the
R percentdges of the totxl Mimc‘sivity fixed by the Chlorelia cellesg this was
A laE&.ﬁ % mﬁ ﬁimfmm./% a.g éi’ l;mphiilwi Qeglla., S
S Lo I Au‘awxw Total munt;r
. Ganple Mﬁmaa@. with - Temp. .« Bxtraction {% of . in whple fraction
LoWBe D e ' ‘-~.:.(°c3‘f - pqried- tetal) (f;{. of toual) '

£ 3_’}&3 mmL w.m m BTN THER ﬁomn FPRACTYORE

e SR #tnanol oveumg -0 a 1"5
ite & g@% sthansl . vofiimg - 2
2 S g 6@;& em@ S  boiling ; S 2

31.81

' S \ai hi.a:z% eﬂmam e m 2 min. g.*m

6 Matm%l, SRR 2 min. ‘ ew g 5.8
: : T ﬁr“vsts ‘eﬁﬁiﬁﬁi '  _ | : 7% 2 ata. _q.&j f') .
S -8 ."."amulm eme;-if -‘"_fa s M. 0.56 "
o 9 B _-;iuiilleﬂ wnter | A Smin. "g.m }
L 1@ ﬂmﬂiwmr (3:3.) | 70 5 win. é.m . 0.2
- 1& to“usl ethml &"lubiﬁ fx«muoa S 3786
: i‘ RENRY 1) :efr,hawutmet of A ' - ‘ 15 s&» L -
A 2) resifiad f::m/& no - o ‘-? ' .52 g “v_....-

N
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A0 _STHANOL-E1R mwggs mrm

- yivomss J.m
A‘  B4sstllod wntor rinee
| x‘im.lom
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.Wtkomeiezm
o :Wh z*i.me
. mmi‘bwnelm
. gy @tase
- évgatn ‘»! . |
,- ammm witer pinke ,"
a 'ummm smi:e: rm‘ﬁe B

uﬁgmtry@&in ‘

'wmm vater sinse
: ekmimmis«

. 4igtilled waiter rinse
st
3. ‘:'ﬂaﬁiﬂw weter rinee E
- ';wmm '
'msnmm wmz' rxnwv

gcnwmm .
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11 .m}.i&:. aaem Qabla l ﬂar men“‘*i v gx‘ the ﬂmpi% xéma., :
- UExbescted with  Betrastien. A&*iviﬁy“ns
p@ri@d Y % éi‘ wt,ai.
ribemmle@.ee o 3 h&‘. : L - | Vu‘@.f&;‘“j
" ribonuclease Shr. - . T ES6
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