(494) ZsgEzE.  (J. Nara Med. Ass.) 41, 494~511, SE2

AET b)Y =Rl
(Trypanosoma brucei gambiense)

Dl B 4% O & SIS RI T 5T

Y S L
& K M F

ELECTRON MICROSCOPICAL STUDY OF CYTOSKELETON IN
TRYPANOSOMA BRUCEI GAMBIENSE

Junko FURUKI
The Department of Parasitology, Nara Medical University

Received September 28, 1990

The cytoskeleton of Trypanosoma brucei gambiense trypomastigote was investigated
electron microscopically with emphasis on structural relationships between each compo-
nent. The parasite has two prominent microtubular systems, namely axonemal complex in
the flagellum and pellicular microtubules underneath the plasma membrane. The two
systems are physically connected by a linear array of rivet structures that runs from the
anterior end of the parasite towards a ring-shaped structure around the flagellar pocket.
The rivet structure is composed of a pair of macula-like dots, which are shared by flagellum
and cell body membranes. The binding between flagellum and cell body is resistant against
saponin treatment but labile to Triton X treatment. The flagellum is equipped with an
axonemal complex commonly seen in other organisms. Extraction of the parasite with
saponin or Triton X results in clear visualization of the cytoskeleton, preserving the
peculiar spacial relationships among the cytoplasmic organelles. A network of filaments
with a diameter of about 4 nm is present between kinetoplast and centriole/basal body,
where cytoplasmic ribosomes are excluded. And filaments with the same morphology are
also found in the vicinity of microtubules, suggesting that the filaments are playing a major
role in maintaining cell integrity. Ribosome-like granules are closely associated with
pellicular microtubules. Whole mount preparation after parasite-extraction with Triton X
discloses a general structural profile of the parasite’s cytoskeleton including pellicular
microtubules, rivet structures and flagellum. The anterior end of the parasite is tapering
and the posterior end terminates abruptly without any particular device. Centriole is
always associated with basal body. This investigation seems to be the first comprehensive
description of the cytoskeleton of 7. b. gambiense which would make a base to understand
all aspects of the parasite.

Index Terms

Trypanosoma brucei gambiense, cytoskeleton, electron microscopy




HYET Yy —<RB (Trpanosoma brucei gambiense)
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FUty Y —< R, BROERICL > TEEIH,
ANig PEHERWCEGEL, 779 HERRK, v+ —F R
BRI EORBESERZT. TOMY AR Y —<iF, B
M D flagellate T, FH F7F5 A+ &5 KB E
¥HEL, EELLCR T, TOBRIVEREYETS
B, TOWRBEEABTRTHEIMSOR TS, Tib
LREEAIC KT HRRIL, WEORRE HKeFx 7
5 A b EDOMEBBARIZX b, EHFER (trypomastigote
stage), #HBHFEH (opisthomastigote stage), _L#FFHA
(epimastigote stage), Ri#ETEH (promastigote stage),
BiF=EH (choanomastigote stage) ¥k OVEHEEHA
(amastigote stage) £ X Fl&h, ThZhIETHGIE
OB B LR TY. Trnpanosoma brucei gam-
biense %, 7 7V HEERORRETEMET, V==~
= (tsetse fly) DM X h AICREH L2, B449 20,000
BIOREHELH DN DY, BHT 5 &, 2 ~ 3 BREIOERIY
wREC, RE, HEOWRRBZWCHEY, Vv HER,
BRI SEER Y v A HERR 234 8 © Winterbottom #if& &
Wb, ILICFFEE, B AR, BORRERE
L, RECERER, BRELLD, ZL3EFIEHT
T A BELAEEXERMmMF 3, EHEEY
(trypomastigote) TH v, HEEIERIEE)T % O V%
BT, ML SHEET 5.

olt, MROMNME R, MIaRN/INSRE ORERE,

Mlao®E, EH), Sk ko EBERRB MR
B L Eh 5 HRERNREOBE SN ERE Iho0H
59, MHRE#E AR A I B EEER B X OGN
T2 BRHEORFTH D, TOEIERERE, BNE
(microtubule), #/N##E (microfilament), HrREERRHE
(intermediate filament) &M 5 3BOEEABEGHE
& TY9, % o fih 1z microtrabecula, TWEEEH b
(plasmalemmal undercoat) &M IEN BB 7E b %
nEEEHDH.

il

FY oSy — < IEIlE T H B0, BENTE

R I OWET AL E T RCOBIELY ZD—2D
ORI Zin 2 Twb. LB A 2 E <« 2%
R, FlerhuiEFL, FE0ESE, SRMEY I
L®», 4« oBERRIE R#, &5 iendocytosis,
exocytosis 7 &R O3 X TOBERE P BER IR F
ELLBZrbh T edic Z OMEERIEEH
EEReLTwBd0EELLh57D, Bilikatyic
B HMBERE Trypanosoma brucei gambiense % %
T IVICBITE BRI RR L 7.
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Trypanosoma brucei gambiense (Welcome strain)
(AF, T. b. gambiense L¥3) 13, RERBKEGE
EENFBEFRETEE L Y 55 Shi. ROMERFI,
=7 AT B b, E R, 10% dimethylsulfoxyd %
g, #BIEREME (REVCO, INC. West Columbia, S.C.
29169) HTHAE (—70C) BREF L Bl A BEMKE S @
Jo. EBRHET B T. b gambiense 13, =V AE LT
y PN TREBCREBFEE IR CER L. Thbb, B
MigEAEARR (PBS) il eic T. b. gambiense
v 2A—EX4 D #510,000 {8, BERENCES L OB
%, 3~4 0%, BEBHC~~Y vEREL, =—7F
ARB TR TORM A B /iy, BRL MKy
DEAE-cellulose (Brown company, U.S.A) # 5 A1C
BL, 1%7na—2ngEEER (pH7.8) ch&L,
T. b. gambiense (MME) ZHEEMIMKES X » DEEL

729,

Wikin

[A] BED T. b. gambiense (MWHE) DOIBEBILEE

FEREEVEIRL T. b gambiense ®EHIZ 1/2
Karnovsky BEIE®& % H\y, 4 CleEB\ T 30 4 EEE
L7z, 2000rpm T 10 iR OLDEEL, EEZET, 0.25
MIEREBEH 2N 2, 4 TS\ T 30 HECREDORE LS
BEBFRZ 3ME< DRL THE L. 1% 0s0, 2 &% 0.25
MFESE IR E R HT.OZ AT, 4 Cleis\ T
EEx 1 KB, 50%, 70%, 80 %, 90 %,
95 %7 va— Ak BGCTIERBIKL, & 100 %7~
a2 — % fHWT 3 EFiAK L. propyleneoxide & #E 7
%, EBERBIE (SBE Epok8l2 162g, DDSA 100g,
MNA 89g, DMP-30 5.3g D{EA#) wE#E L. 35C,
45C, 60CIZTHA 4« 24 Rl T OB LEA S i, #ilE
W L7 » v 7 % ultrome 8800 (LKB, Sweden)
G727 AT FA7EACCHETL, BETDF 2 AL AR
—NMERIZ5T27 ) vy FORcDR, 50% 72—
BMLLERY S=—1rbvA /7 A VRRBTHOME
FHREL. B LR 2 EYH-100 ¥ B ARETF
1200EX 2 CHIZ L.

[B] b5 4 b vX-100 AEE T. b. gambiense

MR E#HY X h BRECBIZET 57, Capco?b D)
wieLichiv, MREATTEERS ZRE LRk, @i
PAEBEC Y 2BERE S Zlhote. bbb, EIRL
te T. b. gambiense (MRED % 3FwHF, 0.5% 7
1+ vX-100% &t cytoskeletal buffer (100mM
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NaCl, 10mM PIPES buffer (pH6.8), 3mM MgCl,,
300mM sucrose, 1.2mM phenylmethyl sulfonyl fluo-
ride, 05% +F 54 b vX-100) T4 CeBTH£K % 3,
6, 1245 RIHE L, 2% glutalaldehyde % & ¥¢
cytoskeletal buffer Z Fi\T 4 Clzdks\C, 1K E
EE L7, 2000rpm T 10 ZEEOLSEEL, EEZET,
0.1M sodium cacodylate buffer (pH7.2) % i\ ~T 30 4
BAEORLSEREL VIRL, 3 EIgEE LK,
1% 0sO,%€ts 0.1M sodium cacodylate buffer T 1
RE4CESWTHEEBEE%Z L& 0IM sodium
cacodylate buffer ¢ 1 EI¥E% Lictk, LER & AEOHE
T, Bk, @HEL, BBV E_EBEREL, BEEER
Lz

[C] v#=vE T. b gambiense

RO BT, Ibic, PREMiass s oBEY R
Bicdic, T. b. gambiense %4 = CHUEL, BEEH
BufTofe. Tibb, BIRLE T. b. gambiense % 4
B, 0.1 %% 8 = v &&T cytoskeletal buffer #
TITCRBNT, K4, 3, 6, 12, 155HHHL, 2%
glutaraldehyde % % s cytoskeletal buffer % f\~T 4
CleF\ T 1R EEE L7, + 54 b v X-100 4L
B oK & RO JTE CTEBEBE L.

[D] T b. gambiense DELEIEA :

T. b. gambiense DA EH DL EBR 2R T 5 7D,
HEDOLBERLIFERL, BREEAZYTo%. %K K
HROMIEBELZED 1D 0L WEA BT 2 ME LS b
HTTL 7K, MRERTEBEERS ORERE, 7V v
FAOEBIEL EDOEBFENTRETH B », T
DL, BaxOEH T CEEEREREL B It

Fig. 1 TBRHEELERD 7 v —F + — F 23R T W
B, ZEROERTSECAITROML TH 5.

M b DEAE e r — 22 HWTHBELEBEHD
BR (step 1) 1%, ERCHIlRELYRL, ~—7 b—vT
MEENARIRTWS, BROMBEEE, yH=vii
h 74 vX-100 AR THE I RRTHHEY
T, MREFROEE oD, LEEEFILE X
ERTHHrEYRT. AoMEE R BAIhER
BRT. 7V vy FEORRIZ, BEAZY v ¥ B
Shic LETRT. ARBEBORIERY 7 = -1 T
positive fefan L, BEHEY B ol
1) 8 [S] ¥R =vE T b gambiense DELHIE
X

EUR L7 T. b. gambiense (step 1) % 0.1 %4 £ =v
ZEts PBS R CHERICIB T 5 S L% (step
2), wAAA—=EEED 0.1% poly-L-lysin THIE L

MmoT

7279 v iz (step 3), 1/2 Karnovsky BEER T=
Bz T 1 BREIEE Lic (step 4). REKTHEL,
TR, MRy 5= - TcHEL, BEERLL.

2) P54+ vX-100 B T. b. gambiense D & HE
A

a) £ [T-1]

B L7z T. b. gambiense (step1) #0.5% + 51 b
vX-100 & PBS T4 CleB\ T 10 B L
7ot (step 2), kv A S—VERILD 0.19% poly-L-lysin
THME L7V v Fiz#+E (step 3), 1/2 Karnovsky [&
TEWR CTERIC I T 3REEEZE L (step 4). FREKic
THEL, BERE, BBy S =—- 1o, BEEE
L.

b) %&k [T-2]

B U7z T. b. gambiense (step1) #0.5% b5 1 b
vX-100 %t PBS T4 CleB\ T 10 fEHH L
7o (step 2), 2.5% glutaraldehyde CEE L (step 3),
50 %, 70 %, 80 %, 90 %, 95 %7 &2 — AT 30 SHEIC
MEXRBEA L, 100 %7 &= — AT 3 EBIALIHE (step
4), FNVAA=ERITD 0.1% poly-L-lysin TAE L
7Y v FIc#ia (step 5), Btk BERY 5 =—1T
REL, BEHELL.

c) K& [T-3]

B L7z T. b. gambiense (step1) 1%+ 54 + v
X -100 & 0.05% glutaraldehyde * & ¥s PBS ¢ 4 C
TEB T 20 S REHhH, BEE L7tk (step2), A s S—
NMEEIZD 0.19% poly-L-lysin TAE L7 2 Y v Fie#
Bic (step 3). ZEiRT 10 HEKEL 7%, PBS TH#&
L, 1/2 Karnovsky BEE®% CEIE Lic. B a0 < Bk
L (step 4, Fffth, BB Y 7 = -1 CHREL, BHEE
=1L,

d) =B [T-4]

B U7z T. b. gambiense (step 1) #0.5% +F 51 b
v X-100 & 0.5% glutaraldehyde %&¥s PBS A ¢ 4 C
ZF\T 20 iR, BEE L (step2), HaraS—
NMERIED 0.1% poly-L-lysin TAE L7 Y » Fici#
27 (step 3). FRT 10 SMHKEL 7%, PBS THh#&
L, 1/2 Karnovsky BEEK CHERBSE Lic. BhROm<L
BiAKU (step 4), %k, By 5 =— A THREL, B
BRBIZE L e, :
e) £ [T-5]

EUR U7z T. b. gambiense (step 1) #0.5% F 5 1 b
v X-100 &1 PBS T 4 Ciz s\ ~T 20 S fEHhH L
7o (step 2), AL A= VERILY 0.19% poly-L-lysin
T L7 ) v Fic#iwic (step 3). BIE T 10 4Rk
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EXPs. PROCEDURE
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Exp. S: Parasifes (step 1) were extracted with 0.19 saponin (step 2) , mounted (step 3) and fixed
with a half-strength Karnovsky (step 4) .

Exp. T-1: Parasites (step 1) were extracted with 0.5% Triton X (step 2) , mounted (step 3) and fixed
(step 4) .

Exp. T-2: Parasites (step 1) were extracted with 0.59% Triton X (step 2) ,fixed (step 3) , dehydrated
(step 4) and mounted (step 5) .

Exps. T-3 & T-4: Parasites (step 1) were simultaneously fixed and extracted (step 2) with 19 Triton
X (@in T-3) or 0.5% Triton X (in T-4) , mounted (step 3) and dehydrated (step 4) .

Exp. T-5: Parasites (step 1) were extracted with 0.59 Triton X (step 2) , mounted (step 3) , fixed

(step 4) and dehydrated (step 5) .

Fig. 1. A flow chart of the procedures for whole mount preparation of 7.5. gambiense. Six types of
experiments (S, T-1, T-2, T-3, T-4 and T-5) were performed as illustrated in the right column.
Freshly recovered parasites (step 1) were subjected to several treatments including cell
extraction (an intermittent line indicates extraction effect) , chemical fixation (small dots
indicate fixative), dehydration (indicated by an open cell) and mounting on grids, which were
performed in different order. All specimens were positively stained with uranylacetate and
observed under an electron microscope.
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B L7, PBS T¥#% L, 1/2 Karnovsky BEE® CREE
Uiz (step 4. AR Bk U (step 5), HER#k, B
By o=—-LTHEL, BEHEEL.

[E] T. b. gambiense D A5 v 44525 .

FERFERT-5 0BRIECE LR LBMERY = =4 #
— 2 —FRACTKELB L ) £ 7TETOBELEL R
CEBEFEYBYL, WELr v M BOMEBEYBEL
fo.

& ES

[A] T. b. gambiense (MIFHH) DOFHEBEBHEE :

T. b. gambiense DFSBEIEIL, #FE (flagellum) (Plate
1DF), #FA4s v b (flagellar pocket), HfEA{k
(cell body) D3 2DEHLHEBH, oMK
(Plate 1 ©M) &, BE OMIIMK & FEE, B, B,
WO 3 G R LM, BABE S 10nm
variant surface glycoprotein (VSG) Y43 5=
(Plate 1 ® VSG) 2R bhi-. HBEEE X b filopodia &
T B RS (Plate 2 D FD) 2MBBEL CTU~% 028
BHTEZE S h 548 (Plate 2), & hUEHHITE o SR X
AU T\, filopodia 1%, £ L » 3 < K hTXk
A LBRROBEHEE L 0y, BEMPEAICHEE S h 5.
Plate 2 & 3 Itz DBRROBEREE & 7R Fl it
Thict, b3 exoantigen & L C MR Iz L
THAET 990, RERFEAEL TS50 55
LBbhs (Platel £ 4 DV). HEEA7 v b (Plate 4
»D FP) DfEX b coated pit (Plate 4 ® CP) 2B &
h, coated vesicle (Plate 4 &£ 5D CV) & 7c- CHifa
BRCBEHTAONHEIR. Py Y —<D¥E
ERUL, #EAY v MBS endocytosis I & B H D
EEZDBRTWAY,

REAREOMREE T, REORIRD HEHEA,
SEAT I RRR Iz B U E (pellicular microtubules)
HEEE I iz (Plate 1,4,6,7). Ml & EE TH/NE &
DEEMEVE, # 10nm TH - fe. WE O & ks SHE Sy 138
Bxhichot., BEDOKIC LA - T, BETHN
BFOBUIHEE L, B 5 BUNER ORI 15nm T—
Bfhich oo, Ele, BESBIVEOMEREATS
WMEREEY VB I e (Plate 6 DRED). #HEEX Y,
v b OHIIF RO X 5 kU MERRLR T3 ~ 4K
DWNER—FicH# 75 ) flagellar pocket ZHU D #FH\ T
W DMREZE S i (Plate 7 ORED. ThbEETO
BUNE LWFEAR 7 v b OBNEOREABIRIZA AT
W LD 3~ AROYINED ED Y I, BTEEFE
EDOREW DWEILFET 5.

U

HEE 1 13 E A 7 axonemal complex 23R bt 3
7o 9%t doublet BUNE VA A I Y B4, Sl
2 RKOBNEDHEE L T\ic (Plate 1). EH IO
doublet #/NM& 1% intraflagellar structure!® & FEIEh %
RSy (Platel £ 6 01 F) L EMEREED X
> TRHRELTWBDORBE I (Plate Lo *H). &
DIERE R BEE W X Trypanosoma lewisi THRE T T
50 LABMEERy v + NOWEBIIFEL ed o .
BRI H DR 2 HEEW L, BT O%HE, outer dense
fiber, peripheral tubules 235 % 237, & #.51% doublet
BINECHET b 0TH Y, SEBEINERME
BERZTOREPRILD. T, BRABEOKMAEEL L
TItav Y 7THOREDPBE IR TWAEAY, 4@
BEINEEGRBEI_ERE Y RINT5¥ 2, EHREKE
NhHBERXE 2T\

58 ED T. b. gambiense 'R\ TiL 1 KOHEFErF
12 1% ®D axonemal complex BRI 5B Z E23D - 7.
dynein arm (Plate 1 ®D) DOHE L HHRTH L 2D
@ axonemal complex O [EI#EF FITEERFRE 72 LT
7o, HEEOFE/ME (basal body) (Plate 8 @ BB) ®if
BB i FOME (centriole) MEZE & iz (Plate 8 © C).
WEOE L HEAREDOR L TEHEHEETE « D VSG
RIS ATESE L Q. EEDOWHITITE « DDA
FER N R AR B (Plate 9, 10, 11). #EERID
NBERGE AR ONBER X D /NE L, WEERIRS T
FEL e, RIEREA 0N R & LRI R O Y)
FTi% pellicular microtubules (Plate 11 ® MT) @ 1
AOGRRIML, RERCELDIERCEEEb-> T
HONMEE IR (Plate 11). /NP &R 0 BE#E T
70nm ThH oz, RAFEOEEIERCI IV HEZh,
desmosome-like attachment!®, macula adherens'?,
rivets?? e EDEZFHRBE 2 b Tw B, ARILTIEZY X
v b EEXE (rivet structure) DEFEFEHT 5. FEE/ME
O BT 7 e xR T % % + 77 2 b (kineto-
plast) (Plate 8 DK) M@ I hic. —fc T. b. gam-
biense DHIBERICIILZED Y RV — 2 RXFERL T
B0, FXEPT TR EEBEMOMBLOF R TS
A b EFRIMEDRIILY R Y — ABMEE I RS A
Bote (Plate 8 DRED). k) R Y — s D Ltk
R & WAL T N E B R R S e o T M
ARER & L Cixfibic Golgi 35, ME/MEf (rough
endoplasmic reticulum), HMFEMNZEM (vesicle) 7z &
BRLI.

[B] MfaE AT EERSE®ED T. b. gambiense D
FREER
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1) FZ4 FvX-100 LE

b7 4 X100 RAEEERITH B M, HEBECE
AT F T ILBENTRE bbb, MRERE
BIE 2 BEEIVPI . b T A b v X100 M, E
ERIC e B 5 W B & IT B\ CHIEIE 3 & 0N PIE
RPNBEXTNTHE L. BEIBENELE LR, £
DHMHIALE 137 T e (Plate 12). MBE PRI
RO DERE SN IET L) MIBEHS L » PR
Ehi (Plate 13). MilAAN/INBRE R X OCEE D
axonemal complex 75 &1 iLEEL D HIKEHE D K S 23
Bhic. 0 X 5 IeKIRRHE B OBEY A TR
PRETHB. FEH TN OBBMNITREY L &0
TEY, Fi, HEDOY RV — aABEFRIHFE LTS
DHEE X hic (Plate 14). BT F ORI &
EDTWIER, S DBEEY Ny GRS DOREEH B
h, BB EEREREREL D ERL . REKE
OHFFEDME L T cE SRR O/ R B L T
WAHDBBE I e, EEMEDEEICIIRL ) RS
DYEELIF R N7 TR NBEEL T, EEMEE
FRMTITAPRBIOFLELEFR 7T R EDORIIC
BEEREET HMCEER M EE S e, MIBiERE
BAY dnm T, O DNIKES, MEROMAEHEEL TV
fo. MRRHE D —UR B OMEYE L Bhbh 585 Tl
HEFEAL, REFF P 7IRAMEERBEL T
2) AR = VALER

W= VITHIBEERD 2 Vv AT e — A PER LRI
BN IRRESE BT HEDTH B, V= viE
#®b, B IbaviY7, @ F POE KETHD
Bie Lz oMM BERREZED, TOBENHEYL
L XD T\ (Plate 15, 16). HEDAE ZHE T 5
BB SERC e B B W B EFIC I THA L7,
MR NS DEBE L T e, & Ok
SHEINDAVATR—ADERLISLDEELRS.
MREATTEERS PBREIhcld b 54+ v X-100
MBOLHE L RFMREELBECEEZE I (Plate
15,16, 17,18). [RE FRUNEICIILE D Y AV — 21558
RIDVFEFE LT\ ic (Plate 18). HhilMEE F 5+ 75 & b
DOfE X OWEOHKE/NMEL F X F 75 2 + ORNICILTE
ErREATHEBEROMGRENEE I W (Plate 19
20). & DRIGHEZF 5 1 75 A b OAME & IEEAES L
TWAHEPD L S CEEL TCWABPHSTFR TSI AL E
BEELTW. X P77 MR T SR SBEOK
LWEHAKRDFX 75 A+ BRITEE/MED T AT
Shic. HER L OREREOMBEILHEE L 2 HWE
DA ERIRIIFIch TR Y, RERCEKRS Y Xy

BEO/INEAITEA L Cie (Plate 21).

[C] T b. gambiense DLHER

ZEX T. b. gambiense DRAKIE R D L& E DT
i e I ORESLIC S DT, T DRER, ¥ X= vl
DEE, 7V vy Pt otk a A=A E Ficf@xD T.
b. gambiense DNEEVCEAE L, BELCM 25 % RIEDK
1505 1ed’, BHATRTES TH - fete DI HERE D
B 7 BB I RTTRECH o e, b T4 + v X-100 AE D
B4, T. b. gambiense DFEHTXTHEKL, HfRERTT
BHRS OFS skl 23T &, MR OB iR OB
BN TH - 1edd, HWAET 5 DI URBEECHE
+5% T. b. gambiense 13 KET L fahote. HIIREAT
BHEERS T2 HEE L TE4«DREOY K= vR
P74 X100 BEY, EHRERE Y v ¥R
BT R L EE ORI oW THBE L.

BEAK 24T 5 Bl owvTix, 7V v FIcB8T 580
BiK 2T - e CTIRER R LED, FREREDOLDR
BIOBESBL <, WRBBEEC 2 5 % T. b. gambiense
DRI BORI DL nte. 7V v FEEEB I
KUETE, HRMRSEOEY X fb, MiaE
oG EARATHDIEL T,

MURE T BSR4tk D FREE L3k R DFESE & YRR
CRESERAINDS, BEEORHIC L - ThAEnzE
MAET 5. Claviez? b 13 K O F I EER #BE X €
Wi EEERRCT S 2 L X oML W EEY
BT\ 5. FESRROFEERR AR o B A
FEBEH R0 P54 v X-100 TRE L
A, BERELEEE OB THh, REREFLY
<y FEEERE ORI DEA—FIICHEEL T\ B D
MRBRB ORI, 8= VABOEAL, RIERELE
FLOBKENRIhTED, Vv PESIBETER
o,

BEoiEREBET 5 &, T b. gambiense &HD K
HFREHRET 5D DEBERLIERT 5 KX ThE

Che—E—ERd 50T, BNELTHEWSTENE

DB EHPL .

Plate 22,23 1%, 58 [T-5] oMBE I Lh\, b
54+ vX-100 LEBHE 7Y v FIE#RL, 715 — L[
E, WK, RErBIRot bV Y —<0LEELR
ThH5. WEORBIEE PN ERICBE SR
% (Plate23 ® C). MFRITARICHE RSB ) Ny X
DEEhTEIZE S5 (Plate 22, 23 D F). Plate 23 1345
2R T. b, gambiense THYH, 2AKDMWENR LR,
)Ry EEESREREOFIRE L Y EER T v b O
HETLIRERCHEL T 200MEEIR 2 (Plate
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23 DR). REDORRILT —<RicHI< 720, RiEERED
BIRAR I L AR eSS R E S h T, EE T RUME
DKM A NVFEENS., WEAr v + OB I
WM MO EIEBEET 5 L, WS EEYI ) B
X OwHFEL (Plate2d), Lo MEET SV v
FEEO—IRINE L TV EDOBRBE S R

Z =

AT X b EEFERD T b. gambiense (MFHEED @
HREROMBRHEEGEIHE LM Ehie. T. b gam-
biense D b PE e MREHK, WELHRTHER L
MEREIRE T2 Pt T 5 BNETH 5. BB TR
THRNEE, TOWRBRHE#L Y, BEoEB Ik
5%DEELLNG. BEOYINEIL, Briilaost
WrRET BBACED bDLELBRBN, T b
gambiense DEEN~ DG ¥ EHETRE T 5 HRBIFT R
Btk o,

BNE R OBEBYA R THENEECBEE SIS
ZEDD, FERI LSRRI TE . T. b. gambiense D
WEOEMERD, MoMBROERLRAFED®, 90
doublet #/N& & LD 2 KD singlet B/NE L DB
HAREhie., S8R Eo T. b gambiense DMEFITIT
¥ HRD axonemal complex 23EEET 5. K, HEE

teds by =B, BEFFr T

FAPEDOWTIRINTELAD, WL Co#
HIEETH - Te. WRELEBETOZ>OBNMERITY
Ny MEBEALTEAIR TV, ThbbilRo
doublet /NEIZBRAOE/KBBECEELY, b
T OEFE NS X D BOTIRIER S N Y Ny M REED
NEECHEET 5. S ONERICKIGT 5 RERER O
ANBERY, BEEE T ABMUNETICEIE S hTwh. BT,
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-Explanation of plates

A transverse section through the intracellular junction between the flagellum (F) and cell body.

Pellicular microtubules are lined with periodical intervals just underneath the plasma membrane (M)

of cell body. Two adjacent microtubules are sometimes connected by a bridge-structure. The

exterior surface of membranes (M) of cell body, flagellum and vesicles (V) are thick lined by a layer

of variant surface glycoprotein (VSG, a kind of glycocalyx). This trypanosome is likely under the

process of cell division since the parasite has a pair of axonemal complex and intraflagellar structure

(IF). The two axonemal complex are in symmetrical position with regards to the direction of dynein

arm (D) and rivet structures (R). There is a filament (#) that connects doublet microtubule and

A longitudinal section of filopodia (FI) extending from flagellum (F). The exterior surface of

filopodia is thick lined by variant surface glycoprotein. The filopodia has bullous termination which

and 5. Sections through the flagellar pocket (FP). Coated pits (CP) and coated vesicles (CV) are

Adjacent microtubules are sometimes connected by bridge-structures (arrows) which probably

A bundle of microtubules (arrow), triplet or

quadriplet, is sometimes circumbenting the flagellar pocket underneath the plasma membrane.

Unlike pellicular microtubules they are directly attaching each other and accompanying an amor-

A longitudinal section through the basal body (BB), its counter part centriole (C), and kinetoplast

(K). The area between those structures are filled with fibrillar materials, though the rest of area is

A longitudinal section through the junction between the flagellum and cell body. A pair of dense

A longitudinal section through the flagellar pocket where the array of rivet structures terminates.

The opening of the flagellar pocket is circumvented by dense substance underneath the plasma

A tangential section through rivet structures (R) which are sandwitched between two pellicular

Plate 1.
intraflagellar structure (IF).
Plate 2.
will grow to vesicles.
Plate 3. A series of ovoid-shaped vesicles under the final process of vesicle formation.
Plates 4.
often observed in the vicinity of flagellar pocket.
Plate 6.
ensure periodical arrangement of pellicular microtubules.
Plate 7. An oblique section through the flagellar pocket.
phous material around them.
Plate 8.
occupied by abundant ribosomes.
Plate 9.
maculae of rivet structure are located at the junction.
Plate 10.
membrane (arrow).
Plate 11.
microtubules (MT). Dense maculae are locating with regular intervals.
Plate 12. A general view of a trypanosome extracted by Triton X 100 treatment.

Despite the vigorous



Plate 13.

Plate 14.

Plate 15.

Plate 16.

Plate 17.
Plate 18.

Plate 19.

Plate 20.

Plate 21.

Plate 22.

Plate 23.

Plate 24.
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treament the parasite is still remaining its structural integrity. N : nucleus.

A higher power view of pellicular microtubules. Although cell mebrane is dissolved away, intercon-
nection of pellicular microtubules is preserved.

A tangential section through pellicular microtubules, which depicts a close association of mi-
crotubules and ribosome like granules.

Anterior portion of the trypanosome extracted by saponin treatment. Peculiar profile of the parasite
is preserved. N : nucleus, F: flagellum.

Posterior portion of the trypanosome extracted by saponin treatment. K : kinetoplast, N : nucleus,
F: flagellum.

A high power view of transverse section of axonemal complex ; 9+2 arrangement of microtubules.
A tangential section through pellicular microtubules which depicts a close association of mi-
crotubules and ribosome like granules.

Vicinity of basal body (BB) and kinetoplast (K) in saponin-treated parasites.

A high power view of a network of fine fibers that connect basal body and kinetoplast.

Saponin treatment does not destroy physical connection between flagellum and rivet structures.
Numerous fine filaments are extending from microtubules.

Whole mount preparation of a trypanosome after Triton X treatment. A flagellum appears as a
dense line.

‘Whole mount preparation of a trypanosome after Triton X treatment. The parasite is currently
under cell division, it is equiped with two flagellum and two lines of rivet structures. Triton X 100
destroy physical connection between the flagellum and cell body. The centriole appears as .a dense
round spot which is always close association with the root of flagellum.

Whole mount preparation of trypanosome extracted with Triton X according to the method, T-5,
described in Fig. 1. For the three dimensional view, a pair of electron micrographs were taken
changing angle of the grid by +7°. The posterior end of the parasite is devoid of any particular
device such as polar ring. A round dense dot in the vicinity of basal body is centriole. Flagellum is

surrounded by a ring-shaped structure where a row of rivet structure terminates.
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