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of place, however as the days went on
r And as always in chaos invol vi
some of the people you have been
tars you have cited, respected and t
] i i
a
i

e
® ® O —
Q 5

O~*< *xpyg< —— =
oo ~T>Sn

"o
o —3>

e Gosl ner , Kocot, Krug, Schr?o
to pick and choose, and someti mes regr
r

0 OO
= = >

e

ou field served by the most prominent s

ence at the WCM2013 in the Azores, new friends, c
f meetings |i ke this can best be summarised b
il was | ike you, and you will be |ike me, eve

0 I can say for my part it truly fekt like this

if given the opportunity.
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are the C and K ?2corpuscl es

Taryn E. Takebayashi

Depart ment of Biology and Pacific Biosciences Research Cent e
University of Hawai i, Honol ulu, Hawaii 96822, USA.
tarynet @hawaii.edu

I NTRODUCTI ON

N

Appl e snailPBomacme pacgdraleil@arineigati ve i mpact on wetland agricu
rice and taro (Cowie 2002) and are capable of modi fyidig wet/
ty (Cet I2d8004n, Qi u and Kwong 2009). As a result, they have att
|l ar interest is the finding of putative endosymBioonasaincuhe
ta The putativ@.ermamshyarrvtmudwmettm otffer med C -\danzdqaKe Zd0(0.2,u s\td geas € tC aas
2005, 2006, 2007, 2012 Koch et al . 2006, 2009) . Tahneds e cor p
brown excretory concretlons (K corpuscles) (Macmunn 1900, An
corpuscles originated in the midgut and were foundsiopm the fa
Vazquez et al. 2002). In this study, the presencePbfaC and
conapgAs ol ene Tshtpeixri imor phol ogical features were characterized
copy (TEM) and their chemicaddicpmpayivisiperctwas compyl.ysed via e
METHODS

Light and Confocal Mi croscopy

Unstained fecal samples for confocal microscopy were viewed
scope. To check for autofluorescence of chlorophyl |l Milpresent
gut samples were prepared in the same manner as TEM sampl es

Mi dgut samples were viewed under a compound microscope and p
Transmission Electron Microscopy

Prior to dissection of the midgut, al | test snad8i hsSunmasirles r el a
were dissected in 2.5% glutaraldehydef iOxdd Mi S0t ®Wnesosmi smPhetsp
Sorenson's buffer. Subsequently, the tissue sampl esadere deh
infiltrated with a series of graded LX112 epoxy resin:propyl
Ultrathin (0100 nemibedcddd omamplfed hveerresdwnmt with a diamond kni
and |l ead citrate. TEM grids were viewed and photographed on
an AMT XR41 4 megapixel <camer a.

Chemical analysis

Enerdgy perrsaiyvesp¥ctroscopy (EDS) was used to determine the pr ¢
EDS was performed as a secondary anal ysd4i80 0o fFiTeHM pE ne psasrieodn nSic
El ectron Micr oscoplectwiBDS Cxyfsotredm.l NCA X

RESULTS AND DI SCUSSI ON
Light microscopy, confocal microscopy, TEM, and EDS reveal ed
that may be inconsistent with them being endosymbionbé. Ligh
the corpux).les (Fig.1

Fig. Light micrographs of s-@&fidedalcepselcloettsai mdRmtgado@rapgc sooligdmucs Al etsa f
Asol eneBy fPiiadnmad €cGn.i ca
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Confocal mi croscopy revealed the absence of autofluorescence
phyll in the C corpuscles, even within the same feseadalonmel | et
of the K corpuscles, including crystalline stru6turdandand da
TEM, the C corpuscles exhibited a smaller range of forms t ha
were quite different from each other. A |l ack of phiybbdbtyanin
of them being cyanobacterial in origin. EDS gave a rough ove
iron, silicon, niobium, and gold. Although the iroinnfgealy have
a diet primarily of spinach, which contains high il®etwrelisnof i
the corpuscles also seems to point towards an external sourc

Fig. 2. Light micrographs oLilsin@ght midgadr apmmd ai 40x)y afortphiisr
t he mi dPg wctanafaidawmtt atf{ A)s @middilian(B) ,camdeaf (C) with K corpuscle
and C corpuscles (c).

Fig. 3. Confocal mi crographs of CPaodn&l| idéwlpaetsat lhes hfirgdhm si ngl
variation in chlorophyll distribution in the C dorpuscles (c)
There is a |lack of autofluorescence in the K corpuscles (k) \
fluoresce brightly.
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Fig. 4. Variation in theAcospiDrmirsk ofr eKi @ornmus ®iness (idrp)a asnidnglregestal l oid
material. Note |l ack of thylakoids
Fig. 5. Variation in R.hec.ocnhndtéeBntsa md K acorpwsacll eswiitnh B showin

the inorgadiik,e ocnywufcktuirer {ccarnyt)entCs of another K corinpuscle shoy
tations (dp) iA. thiExii cCpuscles of

Fig. 6. Variation in the contents of K corpuscilTensso. KSocnoer -K cor |
puscl ePs cfarncanwi ¢ hl Aamad centers dEndi vfewi of &0 cspwiigkiilsicaed eh & €d m
center that chipped while the diamond knife cut through it.

Fig. 7. CAcomppky@pliesalofof all three species. Some C corpuscles |
uni formly granular (C2). C corpuscles also |l acked thylakoids, s



