(54 h2eMess §22% #45  193-198F, 1973)

Trichomonas foetus 17 % ribosome
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<% 2%t Trichomonas foetus (Tf) OffIEbEIT
I B3R b Y =TS AR QSR OB B FFEIHURE
Ti-ribosomal fraction \ZA{ET 5 & % 1= U=V ATk
LTXx7 (A5, 1967a, b 3L 11970). LAL, EIRL
7= ribosome OHPEERAEETHBH I L, RITEEMR
OLOHBIRL T ORA &V D 2 SRR O E EHRD,
=it ribosome P OZHEHIEIC A S A TVWS 2
Lz bh5, Tfribosome ORI Escherichia
coli (Fogel & Sypherd, 1968 ; Itoh et al., 1968) @
FRICHLTCERTHS Z LRFICRRLS, 0K
FREFs kot 5 Bbh s, Tiribosome
# i+ 5 protein HIH O S£&NBRFHEL  RELETH
9, ’J}Fﬂi,@fi@ﬁi‘@]'@&5%3@@@%5@&’%@%’3!1, &
iz Mg A A 3B, RNase JEME oS X O pro-
tein SH #HoffiiziErmrzoh kd LNz E LW
Rl g o W

= C, AT A intact 7¢ ribosome ZHRD H+zi%
B & L CHmi o iaRic R 2 M fe LT, Bk
S (Kurland, 1966) &fEsfEbivihss FHwniz ri-
bosome [ENE (A5, 1970) L &HEE Lz,

KERHH & RBRAE

Cell homogenate @i : 10% M50 F-bouillon
W EEREh#cH B Tf %#3,000rpm 105y DL THE
¥, 0.01M MgCle-saline T 3 ~ 4 [k, HBiEER
I L7, v ¢ TMEDS §f (0.01M Tris-HCl
buffer pH 7.2, 0.010 MgClz, 0.06M KCl, DNase 2

pg/ml 35 X TF0.001M spermidine) T20~30% (w/v) 2
W L, S 2 B & B 2o B0k ak i i L 7z
Z o, 0.125mm @ clearance % %> Teflon pestle
< 1,000 rpm 12 strokes T homogenize L, TMKDS i
i T BeEsYi21310~15% @ homogenate [T L7z,
VLM T T AL 7o FIRRHEER 393 ~07% T 50
e,

FRZe 4y kI £ B ribosome D47HfE - LR homo-
genate #12,000Xg 20550 L, F@Eiit &L OFE
& (90ml) 1z TMKDS i ¢HiilEL, Z4iZ5 % Brij
58%0.5%17 72 % X DRI, B A IRE L st s $92053(H
ARG Lie. R ThHi%21g B0 A 3 6 agi-
tate L7-$25.000xXg 1045300 T E3F (Sup 1) &
ik (Sed 1) o 4ri37-. Sup I 3HiK2lg &Mz,
FEEOEIEC X2T ki (Sup T) LikiE (Sed )
2431+ 7-. Sed MiX100ml @ TMK §fE (0.010 Tris-
HC| buffer pH 7.2, 0.01M MgCl: #5 X U 0.06.]
KCD) 1R L, Figlsg &z, ELOL 5 EEL
T L (Sup M) &bk (Sed M) %457/, Sup I
& b ICHiZEA0g FMx T Rk ki (Sup IV) &Lk
(Sed IV) iz, Sed IVix100ml ®0.7M FiZ—TMK &
12 IEE L T45,000X g 4545 DT Sup V& Sed V
I ERFERASW Lz, Rf%iicit Sup V £144,000x g
2. 5EFfEE.Cr LT ribosome & Sup VI 2477z,

PEkE O NI X 5 ribosome @ 43HE : cell homo-
genate OEFORED_EFIZ0.5% 0 FEIZ Brij 58% i
ML T FiESmEE o { Wik .E L, zof
45,000x g 454y 0Nz 2 T ki (Sup 1) kikif
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(Sed 1) 24713, Sup Iid&512144,000%g 2. 5850
DFECNT X Y ILHE (ribosome) & B (Sup 1) (C&E
L7z,

Ribosome M@ « FEE 2 EIC X2 THM LT 1i-
bosomal pellet (% Teflon pestle # Flv» T TM:K &
(0.01M Tris-HCL buffer pH 7.2, 0.002 M MgCls 33
L U0.06M KCD) iz &L, Har UCA- I BUEEL4y
Pk T S EENES37,290rpm, 12.8~13.1°C THIEL
Seo,w FHIE L7,

Ribosome O FEFEREE AR « A0 W TEZ -
bosomal pellet # 4 ml @ TM:K jZizi&E L, —ilix#
DEFE S ~20% AR (TM:K {7z T 8D @ kiz
ORI FOMOESIE RNase 1mg/ml #&§r TM:K
R &SRR, 37°C 3045 4LH# 5 ~20% B ARl 0
Flz oz, SW-25 rotor % JIv:T25,000rpm 1504358
L%, FLMFEICHITLE &1 fraction collector (23
L, ELARETOSS L, AESE3ml 245k
5z TM:K ##Inz, 260my 2335 OD #iflEL
i

ERAERITHAIE : cell homogenate 725 ribosome 47
EEOFEREY F = v 735 B T220~300me (CH7c 3
W3 2 — % HAr124% spectrophotometer Tl L
pral

— Absorbancy (0.D)

———= Wave length (mg)
1 | 1 | I L 1 L

RNA 3 LU protein OER : H£oBETHELRE
ribosomal pellet i& —EJEE I L, RNA &&iE
260my WG XV, F7z protein (I microbiuret $IZ
2> THIE Lz

3= B Al HE

Ribosome # 45+ B0 475 WEFE T ribsome @
B Z0B X7 OMELY H#ET 21RILE, 240mp &
@i+ % RNA JERI Y, 268mp Tl 3 5@
WA E S BIZTNE A, BERIN/ BRI A L ofRE
e D2 EIRBWE,

FRZe A - - o5z s T ribosome {E SupI,
Sed T, Sup II, Sed IViZ LU Sup VJEHIZEILE A
5T ThH5.

Fig. 1 (left) @ 2339 32T ® ribosome (I Sup I
B L. # O%OERIZEWT ribosome ik T
%% RNA 050 Sup T & Sup IVTiEH S iz,
B0 D IZIEY Sup VO R 242me %
L, 260mp BLE oI 1 ribosome RSO
protein ® &4 FET Lic, L 2AN RO 1ibo-
somal pellet I3 ribosome AT ® 7 — &L,
W AR E I =1.59 Cdp27=. E7z Sup VIITIRERET
i protein O TE AWRERD R (Fig. Lleft).

057

0.5

0.3
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Wave length (mg)
L ! | | 1

! 1

240 260 280 300

240 260 280 300

left : ammonium sulfate fractionation method
right : usual differential centrifugation method
Fig. 1 Ultraviolet absorption curves of cell fractions
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63 69.55

left : ammonium sulfate fractionation method
right : usual differential centrifugation method
sedimentation : at 37,290rpm for 24 min

Fig. 2 Analytical centrifugation patterns of ribosomal pellets

T4 ribosome 43HIEE : 45,000 X g JHECHLEE s 5 A
U7z Sed T EF2FEM6AY, THRIELAGHRR
glycogen SR TH Y, EEREMED EBNTEBTHLT
M2 RNA O 26 1L %45 polyribosome DTETE
b#EZONES, %< ribosome 1 Sup TIZEREH
T Lok OIRA D% <, TR/ ST =1. 26
THh27z. Sup I 26487 ribosomal pellet DIEIT <
F = E i VRO L O TR /BRI =1.44
IZEA L7, LavL, Sup IMicd RNA :H[EME pro-
tein OFET b1 ¥ BB A ZhiR
mRNA PIRZ, ribosome i3z RNA o< 5o
KEFTLOLEDbRS (B Fig. l-right).

Ribosomal pellet @ EEHEEOME : BSHEEC X
2T 57BE U 72 ribosomal pellet #, Hfgpomiipsiz
TM:aK IR L, 7272 BS54 & 5250 L7z,

W22 40 T B L 72 ribosomal pellet X gifIfg 7
ribosome AN A Z — > & FBLIIZL b BT
19.88 L ZNLUTFOSfEE $-> peak ZRLizicd X4
v (Fig. 2-left). Zhik ribosome ¢ 3 L\~ gaslis 35
LTS, EiElofMiEIC L5 ribosomal pellet
{Zix Fig. 2-right ® X 51269.55 @ kX7 peak lz§i
WC, /hE4251.3, 33.1, 234 X UN6 S AR A X7

FEREEE AEEONC X B ribosomal pellet ok
B3 T}z ribosome 1%, FORRESE L < ik
L T35 2 & DR AAT LM I AR D A B b
6o FEC&E 7,

Fig. 3lz7R L7k 512260myp WY, Ao L
R I 2 T——209 5 5 % O F— Wik A L,
No. 61777 % FhEIC No. 45~65H[457 DIz /0 RNA
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0.D. at260mp

t"*’” ,,--,_”__.!./' ) ‘
10 30 50 70
Fraction number

O——0 : by usual differential centrifugation
method

Q-+ 0O : by ammonium sulfate fractionation
method

® —® : ribosomal pellet (O——0Q) treated
with RNase

®----® - ribosomal pellet (O Q) treated
with RNase

Fig. 3 Sucrose density gradient profiles of
ribosomal pellets
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DI E NG, T X 5 icHia OIREIC B L ribo-
some % RNase THLEIL7- & ¥iX, SE&ARENFREZ
n, +<To RNA 3 EEc: Ex20,

F7e, PEERW I AHEE T ribosome BIXUFO
RNase #LElfg0EEREY Fig. 3ickblic. T4abb,
RNase LAl OES ribosome @ K3:E No. 25~45
o e shiz. RNA peak & No. A2 73T
BEErmLTwas, THRERECHITCEE L0
S ribosome iz 3k B L B S, E7z, RNase JLHENE
Ao RNA 2EENRO EFEI L X E27ed,
ey L Bapy, —¥Bo RNA X RNase MR
% ZHUiciiitz T ribosome DffrEIc & EE DT

RNA $5 X U protein OjEdL : WML &7 1i-
bosomal pellet 1 RS . BEEAREDL O HRTH
Lg% $b Lizic b b 53, RNA B3I U pro-
tein OERTHITEFFEORLEF L. Thabb, B
FeRamEED L oL, fEkogEkc L5 2hh, RNA
J:h protein EIC L REALE & D, Fokks (RNA/
protein) XFHFh1.07E8LTL.09TH 27,

BESLUER

Ribosome |% in vivo 2B T RNA ApkOHIES
ribosome E{EDERELEZ MEITE 52 (Nomura, 1970},
BB B S iz BRI protein AT BB, L
L, ribosome o {H% @ protein 4THEDL A4
e EoMIFL TRV, ZOX 57 ribosome O
SHET oo T, %L OBEMIEC 72 DI R mE
HAINE B, REAic RNase {GHBREE% 42 L, ribo-
some HE#Eo 3 . <0 40 A Mt 2 % (Takanami,
1967). ¥ Franklin & Godfrey (1966), 7K7F (1969),
12 polyribosome OZETENE M HEIR: DHTEL Hikic
By EfELTWA D &R LTz, Morgan & (1968) &
FEntamoeba invadens 5 05 EEE R, R ICHET
% %57 bentonite X R2 i @ cation (Ca™, Mg**
B IO M) ORI L D 755 ribosome k F D sub-
unit (3233 X 18518) %47z, Tf ribosome @ Sfiix
WEE LW I BAERShTWaW. itk Teflon
pestle & HwWT, wEE TI i EEAICIREL
724%, RNase {EiE#MET 5 HMTHIfLy €=V A
A%, filiF ek RNase inhibitor & LT polyvinyl
sulfate 2 51X spermidine, ribosomal protein SH
HigaiFl L LT 2-mercaptoethanol O EATCAS,
I (1968) D TS A ZEa LM R Lic, Zhb OfEER

2B R OMBBHED 2 b LA EHE 2 H X PFET D
I HicBbhi.

7T, CE 5 BB Y54 ribosome L AT EILT
BIBICELEWLOrOARRIET AL, 1 T MR
PARTEVEIL T U 5 BABEE S5, 2) Teflon pestle
JLFERE1,000rpm 12 stroks PINIZ & B 5, 3) b
WSisEE (0.01M) @ Mg** 2fwizoT, Zhickd
ribosome OEEEE#E 1LY %7290.06M KCl V5,
4) BEFiFRZE 7o postmitochondria extract lzihn+
BEEFE, fEA 0w 5 2hiedit 4wt (Brij 58) @b
OFRFHAT 5. P LRSS 2 MOk Rkt
Lz,

TR AR R HEE L ps, £ oMiE (Sup I, VS X
UVI) T b o RNA offigk# #7723, ribosomal
pellet F & IXERAPRIL (258myr/235mp=1.59), RNA
L protein ETR (ribosomal pellet OIFEEHE 1 ml
@ RNA/protein=1.07) OFFIZ 3T WA ribo-
some DIEMEEFEDL L. Lhrl, ZHBERMTLETH
BT R ERLAHT b B R ORISR b I 6 22T
BHTx5, Trhbb, BLAITTROE 220 peak ik
19.88 ZHUTFTHY, BEEAEELTH RNA O
FoR AR o Wk B TR &, 610 RNase
M EHET L A YO RNA JiEFEHRIC L 222
7o ThB OFEE X U B SERE T ribosome 3% <
@ fragment [CRHEER, ZHICMED RNase DO
IEseespBicEdLELLRD,

i cell homogenate (Z, ey A L
734y, —¥@ ribosome (BEH < membrane-bound
ribosome) 1 Sed I IcHEIL7z?S, 1Tk A LT ribo-
somal pellet & LTEIREN, 258m/238myp=1.44%
Tl ZhoBEbAFORES], 333 L0238 LIEER
BOIZIEERD 7225, 12 L A KIXT0S peak & L TRENT.
= ORI R AR L O L b X {—H L. Sub-
anit O5HER EETAR 0 BB E LT, BiEE
Mgt (0.01M) ZHw, 7z 2#lz k% ribosome FEE
Bk 720,060 KCl #iFMN L=z 2 diFbivs.
70S particle 13 Fig. 3lzmmlic X1, RNase 2355
SRR E T LT, ko ERAITiEEW TS RNA/
protein=1.09TH 27 = & 75 HEHE O Hiev, iz
Y225y ribosome & EbHILD,

P Lok niEnTEs s &, Tf ribosome [T
WIAREERS O 2 kL AICE L BB TS 5 L FRIS, W
GRIPEO k5 7B protein BRFEFELEL TW AR,
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B#F 5 { ribosome % fipk4 % protein fHE O &
#3, bacterial ribosome X D bt 3 plcBHm b L EL
Bha, WA, LEIPFEE O, SR rand
e VESEIE L RTEAR A B HHFE L TT0S LD v kEWS
{E® ribosome FHECHETI Lz, Z ORI AR L
fowy,

#

¥

BEEMEI O Trichomonas foetus % 1, FOWH%
il A REM A TiE & &, YT Teflon pestle
# Fvy 1,000rpm 12 strokes LA T cell homogenate
BRI Lic, ThEFEH & L URR A L Uk
N PBHWELSHETEC L D ribosome D4R
B LR oS e Bz,

1. Trichomonas foetus ribosome [ZH7ERAY A b v
ATE LB TH DAY, T ZICFEHE L7 homogenate
WAL HE D L HEIIRE Th 2T,

2. Fif2imliz & % ribosome O4TEEIL,
HEzELWREGEE 52, 19SS DIF® fragment (27
bh, ZH bt RNase UHIC > TESRICRE L2,

3. fEkomLAEED 557z ribosome X, 12 A
E70S ¢H Y, RNA/protein=1.09TH>7z. Zhbd
ribosome @—Jfix RNase IZ{EH %R L7,

x B
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COMPARATIVE STUDIES ON THE ISOLATION OF
RIBOSOMES IN TRICHOMONAS FOETUS

Yoshikazu OKA, Hiromi HAYASHI and Noriko HAYASHI
(Training School for Nurse Teachers, Tokushima University, Tokushima)
Masato FURUYA, Yoshihiro ITO, Masami YAGYU and Humio OSAKI
(Department of Parasitology, School of Medicine, Tokushima University, Tokushima)

Cultured harvest cells of Trichomonas foetus were suspended in 0.002 M magnesiumnt
saline and were washed and centrifugated four to five times. Then the cells were resuspended
in a low osmotic solution (0.01 M Tris-HCl pH 7.2, 0.01 M MgCle, 0.06 M KCI, 0.001 M
spermidine and 2 pg of DNase per ml) and were left to stand for 30 minutes for swelling
hefore they were homogenized by teflon homogenizer at 1,000 rpm within 12 strokes.

Comparative studies of ammonium sulfate fractionation method and differential centrifuga-
tion method which the authers have usually employed were performed with the homogenate by
examinations of ultraviolet absorption spectra and sedimentation patterns and by sucrose gra-
dient analyses and determinations of the content of RNA and protein.

The results obtained were as follows ;

1 The structure of rihosomes of T. foctus is so fragile that it is extremely sensitive to
even minute quantity of RNase and is easily broken by mechanical stresses. However, the
above mentioned technique for homogenization was found to be better than those which were
usually undertaken.

2 Isolation procedure of ribosomes using ammonium sulfate fractionation gave a con-
siderable damage to the structure of ribosomes and they were broken into fragments of smaller
than 19S. They were further broken down completely by treatment with RNase.

3 The majority of ribosomes isolated by the usual differential centrifugation method
were of 708 and the RNA/protein ratio was 1.09. Those ribosomes were resistant to the treat-

ment with RNase to some extent.
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