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20  decades ago. What is the real problem in biological studies, such as cancer research?

As far as space scientists are concerned, the more calculations they make, the less
possibility they will miss their targets. In rocketing astronauts off into high space,
processes involve physical and/or chemical principles, always of nature, which have
been known and could be predicted using the fundamentals and principles of

25 mathematics. In the biological studies, the case is different. What we are facing and
dealing with are viable cells, particularly the aggressive cancer cells that might have
millions of proteins and genes which may regulate each other, compensate each other, or
modify each other. Therefore, some aspects of our thinking concerning cancer
prevention and treatment are not only inconsistent, but are often even contradictory

30 (Kong, et al., (2000) Med Hypotheses 55(1): 29-35). The dual effect concept and self-

defense mechanism (Kong, Q. et al.,, (1998) Med Hypotheses 51: 405-409) plus the
threshold theory (Kong, Q., et al, (2000) supra) might have shed light on the

paradoxical observations and have explained at least partially the origin of these

paradoxical findings. However, the primary robust reason for the dual effect and self-
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20  brain, ears, one heart, and two eyes. One would also argue that all airplanes and ground

transportation vehicles have evolved from a common ancestor for they have shared many
identical parts, or they all have evolved from an engine for they all have engine. Can one
really dispense with the need for a creator to originate life or equipment either now or in
the beginning? Needless to go back to billion years ago, just comparing the eyes of a
25  human, the highest animal, with that of a bird, how could one know who originated from
who, for a bird has sharper eyes and a human has a more complicated brain with its
creativeness? How could one explain, at the point of evolution, the relation between an
animal and the digestive tract parasitic bacteria that provide a group of vitamins
necessary to the host? And how could one image the way under which eyes or hearing
30  system functioned when they were half evolved? The argument about life origins may be
lasting forever if people don’t believe the purpose and importance of life, for people will
never be able to go back a billion years (or even a second) ago, and the whole process

through which life was created was finished and won’t be repeated. Just like being in a
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20  the human cell biology, such as cell cycle control, signal transduction, and human

diseases. Although the complexity in protein domain organization increases with the

complexity of the organism (Rubin, G.M. et al., (2000) Science 287: 2204-2215), the

known and yet-to-be-known similarities among different microorganisms and mammals

do not prevent the inventor from raising the question, “why don’t we borrow our

25  available knowledge, particularly that on the systems of animals and humans, to help

better understanding some unsolved events in cells - the basic constitutive unit of the
human body?”

Using the women’s menstrual cycle as an example, if one just focused on the

changes seen in the ovary and/or uterus, he could not know the mechanism that regulates

30  the local periodical changes in both the hormones and histology? It is the same as a

mammal with a growing tumor on the spinal cord or brain. If one is lacking in

knowledge on the anatomy and function of nervous system, how could he explain why

the patient animal lost their motility at the normal extremities. The answer is very clear
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20  antioxidant system can lead to the inability of a cell to cope with exogenous peroxidative

attacks. These alterations might then be correlated with the malignant transformation of
the cell or cell disfunction leading to disease or death (Kong, Q., et al., (1998) supra).
Actually, this self-defense is just the intrinsic nature of human being and other creatures,
which constitute a prerequisite ensuring them to be used to the changing environment.

25  As a human, one must be clear what the self-defense is about and how it works. One can
cell the harmful and dangerous things, therefore, he will behave protectively. As far as
the treated cells (such as cancer cells or microorganisms) are concerned, similar
mechanisms might also be involved, to which researchers have not paid enough
attention.

30 For a given treatment, the outcome is affected and determined by many factors,
including both the cells themselves and the treatments exposed (see, e.g. Kong, Q., et al
supra). Briefly, in normal cells, low levels of non-surgical treatments (e.g. reactive

oxygen species (ROS) production) may cause the adaptive production of antioxidants
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20
COMPARATIVE STUDIES LINK THE CENTROSOME TO THE CELL BRAIN
Based on the findings described above plus the conventional understanding of the
regulation to cell cycles and gene expressions, one must raise a question: what comes
first in these alterations, proteins or genes? Although this universal feature was
25  appreciated long ago, our understanding of how robustness is attained at the cellular and
molecular level remains quite limited. Still, like the question about chickens and eggs or
the question regarding life origins as mentioned above, there will be no answers to
satisfy all the people.
The regulation of gene expression at the level of transcription influences or
30  controls many of the biological processes in a cell or organism, such as progression
through the cell cycle, metabolic and physiological balance, and responses to the

environment (Riechmann, J.L., et al., supra). This may be the reason for phenotypic

stability in living systems in the face of a great variety of perturbations arising from
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| evel ercoil the . a i, Y. et . al r

denon ratcé’&?d‘c ‘r‘?ﬁf u@%"f?’ﬁf’l @ﬂ%e?ﬁ UR{to Litsop%@ﬁ'cfﬁqgmloﬁ 5#8&%%%“&5@?13% &bl at e
i's accorrpa@ﬂeﬁréerbk R t199RL J ans Chéln SBE ANRE 5364-5370 ?'Catﬂélr FO0-RW miofe Rslstadependent
(Li, Y.C. et al., supra). Athough |lots of events could control the

est abl i shrimdrolytic degradagiongharhprotesrs (tsﬁétther altld Hﬂn@ﬂ, Ddadil$9% Jeém| Chgpe| e

i Rty evet 300 Soleheft: Al ShORL RiegrVEb B uRIIRFRGS. RhRE BF ™

appear to hRlRNBag ﬁnﬁl&m O3At fn idehl SmoﬁfiﬁileBﬁﬁkﬁmfoﬂndﬁon( gofkr Hei enase?91:
608-092. Putting together the results that
0  (Breaker, R.R. (2000) Science 290: 2095- 2096) The changes in gene expression and

differentiation are reported to occur independently of DNA replication (Kirchaier, A.L.
and Rine, J. supra; Li, Y.C. et al., supra). Silencing of large chromosomal domains
involves specialized, heritable chromatin structures that repress transcription in a gene-
independent fashion (Li, Y.C. et al., supra). By measuring changes in the level of DNA
25  supercoiling, the authors (Li, Y.C. et al.,, supra) demonstrated that establishment of
silencing in a nonreplicating template is accompanied by alterations in chromatin
structure, and is Sir-dependent (Li, Y.C. et al., supra). Although lots of events could
control the establishment of silencing through the generation of specific cell cycle
signals or changes in nuclear structures, what was once considered the most likely event
30 - replication of the DNA prior to silencing — does not appear to be among them (Smith,
J.S. and Boeke, J.D. (2001) Science 291: 608-09). Putting together the results that
establishment of silencing involves something other than DNA replication during

passage between early S and M phase (Li, Y.C. et al., supra), that establishment of



est abl i shment of silencing involves sonething other than DNA replication
during passage between early S and M phase (Li, Y.C. et al., supra), that
est abl i siwent/82580 WO 01/ 82780 PCT/ US01/ 13730 7 sil enci ng i BCBUSedBp®Ndent ,
and that activity of a critical silencing conmponent (such as a Sir protein
or silencer binding protein) is regul at7ad in a cell cycle-dependent manner
(Li, Y.C et al., supra), the inventor of this invention strongly believes

that the conplex comprisi t centrosppe...cent.ri ol es and onnecti ng
{1 anent s SR SToTebRh D ot a3 gl Makteine forfiiish GrfiLA"E

i nventi _onSirwaeﬁ%}tsﬁlewﬁmdmgc}ﬁaieﬁrglis Bodiatddoin ot &l dyBleQiepBidehOinHMer €L,

or gani zi ng center (MIOC) of the cell, is conposed of two centrioles
surrounded-Gyet Hle BHrdaltheinvepter iof dhis rinpiniion ritoaghyabelicpenhab thec eoropleX ome

rppendage TR pietlshofiont, RO abifl (g AR hERY S B hBeREET
The best kapWs the BEL bath offthisheveagod.r osone i s the nucl eati on of

m crot ubul es and the formation of bipolar spindles, which formthe cellular
railroad and dPe centrespEify & aentiah Pody t(@5ithe Q). MIGRUBHIGPTSAUBHE AR of

chr onos Oplﬁgl?l;oggdof QFé ral, § %omg){)%n b a0 @entxtitggp UbuRd ﬁg ahb ago-%allec'l

distribu celT structures and novenent during Interphase (e.g
cargoes, peaidenitripdar mmdrisin@®OMpsntentrosdme whairiy, Whish ,cohsi€s ofirmdconfpleze thil5 R. L.

(1998) Proc Natl Acad Sci U S A 27: 95(22):. 12983-8; Ta T., et.al.,
(1999) ok t%@c%ge@; FW%%&-OE)appeﬁémr@ﬁm ?mfﬁ\é- %teaL ?@?M,SW bidt

t hi xo{g oph gg-i )ASHN bl QR t . tekjead em | ar
Lo ¥ Pig OPhbs: T6RNSB) OHYDestOlithm TEREHon' B e 'TliGoBind B HE RLlRie BT

cent r osonmmicratubiiles saé s foombigorr efbipolac sgindled, wiieh foutni the cothitlgrenileatadded

ray matter of a mral hrain. The arrangenent of the two .20 .centrioles as
nine tri pABee PR IIHRE FHieLe EpHic A AR PP aRHOR OF Shromasomes)and sBLPLBE o e

remnisce Bfgaﬁfza%&ﬁ B AN S atff dlsRRyutivR JTQRIISRIEHES ld MbPeRGt MkinBr ai n
and crani ocerebral n the | ell

rves, th ost three pairs seenin the "c

brai n" possérphasebeigngargoksseesicteas amd endepdaniiatretttuhvinnh (sve IuCs andiVibite,

made B ¢ i t8 Proeghasiringt Sy & BErR i RS ek oy S, U0 <
or gani zat icgfc&' RENB9ES éb4p@gyréeétﬁrbuﬁi A8 QREDRAN, T4 MiRstPopid Ghdnshisictk one

which is nore remniScent of the organization of an axoneme with nine
doubl et s blobestests tiorbeamads ef theanajertdls pisilapém et of Bgi breinagfdothey organiggns. |

oupre). Lt %l RS PERERRC gkl SO0, MRS hoblBL 40
et al., (3080)menbed@R0gradiddte?32) nammealtRske Tat aRsny@dng ofrawtibis u,
L.C. and 30 Wite, R L. supra; Tanaka, T., et al., supra)._ As the unique
funct 2&n centriples @f Adg triplets of microtubules (Paintrand, M. et al., supra) appears to be
reminiscent of the arrangement of the two hemispheres of the animal brain and
craniocerebral nerves, with the lost three pairs seen in the “cell brain” possibly being
those that are associated with the visioning, hearing and talking in the brain of mammals.
The centriole cylinder is made of two parts, a proximal one is more like the classical
25  organization of the basal body with nine opened triplets and a distal one which is more
reminiscent of the organization of an axoneme with nine doublets oriented in a more
tangenitial manner (Paintrand, M. et al., supra). It is at this end (not necessarily the same
number) that, in certain cell types, primary cilium, or flagellar filaments (Yonekura, K.
et al., (2000) Science 290: 2148-2152) or cytoskeletons would grow (Hsu, L.C. and
30 White, R.L. supra; Tanaka, T., et al., supra). As the unique function to the mammal

brain, the activity of memory in the cell brain could not be excluded, and it, if any, might

be an unsolvable riddle for human beings.



brain, the activity of nmenory in the cell brain could not be excluded, and
it, if any, mght be an unsolvable riddle for hunan bei ngs. WO 01/82780
PCT/ USO1MQ@88278 Mal i gnant tunors general ly di splay abnorpel/Usert3risone
profiles, characterized by an increase in size and nunber of centrosones,
by their irregular distribution, abnorgal structure, aberrant protein
phosphoryl ati on, and by increased m crotubule nucleating capacity in

conparison to tros s of norml. t.issuyes ingl e et al.. b 998)
Proc Natl Ac adﬁ@@gﬁgg%?f%??neﬁﬁgg@%?h 5%0591,(& gerﬁioi%gp%@ S éﬁ?{& teflzdd'

20( 2) : 104-py6an SaéreaseNin Size adnd, nlihB&9pf Cehthdsomles, ConaBeir Raggdar ABEbIbn, ATong
the abnormalities, centrosone hyperanplification is found to be nore

frequent iabnermedrsteicipref ahegiept preipiasphqspheryleéipnf ped by, mereaged amicrotybpdng)
Sci ence 283(5403) ;. 851 4; , . . , |, Genet
5. 266 2601 A ThSRAN oo el oo ot R o U HEE  alre o

are (up) reged)dtedNauricad SerUIS £98(65: 2956-3; Diogedyy SU(IK98YWa: Ghiger 20€2):104-
expression of centrosomal kinases or the_lack of tunor suppressor genes are

observed QintaidrNart gl.i 1988 Chnigat CouesrRes(ZneRp-79. Amengthe ampyyglitiogs
Genet 20(2): -93) | TAr Y, di h
O L L R L S e

parts of t(endheliffe,aF &1 ped alf, (1999 Ichecel 2B@GHEINES5114 Weban®.Ge2t ah, (OAB8Y al
principle 1 n biol %%i cal structure through which a function is assigned to

the differ@nesaeighsl Cerer 832ene99) orrlthaaeth 4y PERCISe HBeEhapisEsehy Wiush sheof t he
cell. {qToO part eyl hat - whi [BNA 1 i t anel | e
equi valloentd%g?ggtok[gs %rﬁi K}%’? %?gl?é%ehi gﬁrrlrel{)gs]tcgﬁi @ec}/éyq?% lﬁgel? hgﬂgrio%’ eﬂggcg‘;rf%ri si ng
t he centr cxpmBssiox efitcentodsemah kthasdshe the dmdcofi tugnok ishppressos genas at lvbserviat ds,
this conpl ex best .represents the cell braj 20, str u and

functi onal W’S’/‘.’ersf’ﬁéf ! L%‘Eﬁé?t Bﬁ‘m‘fﬁ gZIIf’éll’ *I_"F?F %UQE)?Q%QW g;eﬁ%fi %']b%) : i@'é?’)s ecure
storage of DNA, In%m:?ﬂa‘f'f‘,lthé’ @itk oPFBGHE (GyQEm) S0hE bYEPark Yuilt HEQM LA
storage. Wien and at” products are needed i's not determ ned by the copier

itsel f. Exmpplatibusr of hwellk nandnthicegifisrant giarts ofsthe heellsarsKiily, fremcthe rdiffersehdent

ki nase 2- cyclin E (Cdk2:-E)., kendrin, protein kinase C-theta nd.EB.1

pr ot eielﬁ), qgw:llpsetzg, %flerﬁb\ﬁ)rmﬁ@?ecél? Ib@?glf:gl_- PEYI St @ﬁoﬁglgnggécil BH%PE. 18

suppr essorasgigﬂ&isto_aeh@ AfeRsaA ok @inb for! 96 of the Bbdy Or 16 defdrentGRARPONERIIIOf the
centrosone. They include Nek2, profein kinase Atype Il isozynes, heat

shock Cognkr e il prSCrBYly thr3whichl diyides byamiteds( Brrepansllp pguivalept of She1) |

STK15/ BTAK, . C-Napl ,. Tau: |.] i Lin. E t t . i
oRE and il Riads PRMLHLGTR 1P E B Qe Ehnlisye o PR, B BRRbd "
replicatiofe @&ﬂqect)%pgsmamtschpa@ar WB5ds Offis(doBipaé06dst roptesersts thad cell HrdiaHdth Exp

Cell Res 15;247(2):554-62). .
20  structuraly ‘and functionally. The nucleus of the cell probably acts mainly as a secure

=]

storage of DNA, an ideal copying machine or a molecule for information storage. When
and what products are needed is not determined by the copier itself.
Except for the known key proteins (such as SKP1p, cyclin-dependent kinase 2-
cyclin E (Cdk2-E), kendrin, protein kinase C-theta, and EB1 protein), a variety of new
25  cell cycle-regulated kinases or tumor suppressor genes are found to be located in or to be
core components of the centrosome. They include Nek2, protein kinase A type II
isozymes, heat shock Cognate 70 (HSC70), PH33, AIKSs, human SCF(SKP2) subunit
pl9(SKP1), STK15/BTAK, C-Napl, Tau-like proteins, cyclin E, retinoblastoma protein
pRB and BRCAL1. These proteins are required in the initiation of DNA replication and
30  mitotic progression (Gstaiger, M., et al., (1999) Exp Cell Res 15;247(2):554-62).
As with most biological processes and particularly with the processes of cell
cycle control and signal transduction, the story is more complicated than appears at first

sight. It is likely that the proteins or kinases identified to be associated with centrosome



As with nost biol ogical processes and particularly with the processes of

cell cycle control and signal transduction, the story is nore conplicated

t han appee®@sysa78dirst sight. It is likely that the proteP@BUSII/IBTIVASES

identified to be associated with centrosonme WO 01/82780 PCT/US01/ 13730 9

dysfunction are only a couple of many ig a conpl ex pathway (or parallel

pat hway) that controls centrosorre assenbly and function. Support for this
f.rom ot her .new

i dea cone t hat orted |

oot o SRR R RS hall BriouBe SRS § bl Sl SRSTAE Pute i gt

(1999) JBigtrofhemaogordd Aéhbmﬁgaﬂrd%hend»ﬁsa o@afdr@mlb ,1déa dnfes fRsm ather né999)

Oncogene 18; 18( 1\/&1 t1935 44) and STK15/ BTA EZhou , et al supra) are
q

al so assogiokcalés vinathween renosieddatalys fHios caxapiple '@IBAKW@eéTw&% 4s ¢thd.| oss

of 53 tunor o) n I [

cent F osorti At h2TRE (KR8t Mick Hn 3P oL ok e B A PRSI SR Ml (R
spi ndl® fpBErat lapp(19@9)1 wiabgémsmm(ls)emegm)la@a TryBITAK EZ}E;u &, alal,
supra; Zhou, H., al . pra; Tanaka, T,, et al supra). 10 It is

t her ef or esHse) @ﬁfaiso&mm%teﬂ ‘éfﬁbucgnwowmmeﬂ%@e ‘changss sheh asobe oS of he

aggr essi Vﬁs# \(Ao%'sg&@ergiﬁgf rreetq{l] 81%(2’1)1[ the Weﬂ&@" R‘l[lu hORG o dnRUYBnREs may

nol ecul es ere or agent ave been reported t
choose t heawse rdbhosmiecenaesinid dhissioan dbmchmal cspmdbc fornghbm | ane chionasomet ar get
for this purpose. In the EEast decadg}smq Irmsai3 all anti-cancer techqpi ques

I t]

have focuskgcgshon fearrolk Pk cf g s1gies SlabyPEH jaaé‘ﬁ]é%r it BUEP®)or t he
oncoggpes thaty Cﬁd&eie@&% & PHGAS to /éﬁvlslbp%q@wsf& Uhuleguleatd eg?tﬂh' fokty and

sel f - def ense nechani sns o e aggressively grow ng cancer ce (Kong,
et al (198&ressivprdyisiomboil cdmctaheel]srhyan]mbrtmlgeinbevgrompio@imrde@ﬂbsf rTiexe arbmocell

brain coordln tion, at | nore a satl yin outcorre f ol | ow
traditi ongicthod gf éé?r’é%thgié %P% c}BtCQP??E ‘??fglgoé ql‘ésc%ftjin Eed
reason i s i fkeliy ﬁl'ﬁ egtgagg\fgr ORBEMs Ripétevari ety of resi stances prior to

recurrence. S|m 1% he integrated regulation is greatly ignored in the
studi es of celln bheolpagl d@dadw, odmsstesl] santi-cantercetlariquesr bagree$mased whi thh ni ght

ol ohar ¢ ST B SRt RO Bl U PR S e s
need for ihe oQ%trﬁlﬂegfua'ﬁgF'anlﬁﬁﬁ@é?@f&ﬁ%@%&ﬂ%ﬂﬁs @fttf’eeiglgré%l%/l@/%ro@ﬂ?ng and

their regulation to itate the 25 devel opnent of novel, nore effective
cancer t heaspi edlls (Kiongd@i €f ah(19AB) supaehivhis theravensersbelisve ohiginated fsdmh zat | on

o e T A e s RS ERE, bECOBER RSB,
al ., supr Eﬂer@idsnkéseﬁevﬁ bRen 6btaiakd., Thd WBHMERY lreddphided fydods kseliRélgnthd 1( 4)
281 820 DoégveYopment Sol%par E\i/arlectg rc{forle!slstarl?celg pmo(j:r‘t toarlecﬁrresnlégr ESilmlll_grlr;f(,: q}(l:f! I1r];t2gerated
regulation is greatly ignored in the studies of cell biological processes and molecular
progresses, which might be the reason that caused the inconsistent or even contradictory
explanations of findings (Kong, et al., (2000) supra). Thus, there is a need for the better
and integrated understanding of cell growth, aging and their regulation to facilitate the
25  development of novel, more effective cancer therapies.

In addition, most available methods for the visualization of the centrosome and
other important cellular organelles and/or cytoskeleton are based on the antigen-antibody
reaction (Lingle, W.L. et al., supra; Brinkley, B.R., et al.,, (1998) Cell Motil
Cytoskeleton 41(4): 281-8; Doxsey, S. supra; Carroll, P.E., et al., supra; Hinchcliffe,

30 E.H., et al., supra; Xu, X., et al., (1999) Mol Cell 3(3): 389-95). These techniques have
been proved to be very costly, poorly reproducible, time consuming, and requiring of

very strict conditions. Particularly, these methods can not be used to demonstrate the

dynamic states of cells.



30 EH, et al., supra; Xu, X, et al., (1999) Mol Cell 3(3): 389-95).
These techni ques have been proved to be very costly, poorly reproducible,
time conswoongg7s@nd requiring of very strict conditions. PERUSIICHIRN | Y,

t hese net hods can not be used to denobnstrate the dynam c states of cells.
WO 01/82780 PCT/US01/13730 10 It is agajpst this background, this invention
provi des additional experinmental evidence supporting the cell brain

t heory. Based gn. the.t Y, his inyention.tre he ;..C roso: nd
centriol es as lﬁr?’%‘HSP 38? al?aﬁkgm%#’ t@ nglggrﬂ%qr?e};@tﬁ'?/de nagld’fuoor%guﬁ)épeernrs{feélﬁaéi ng of
ot her cel byipémeadppdtting BReedlf biaal thtory! Besddr @s@ltthéry,cthis iRerio trddesstha
met hod for treating 5 cancer using cellular organelle crystallizing agents.

Thi s met heehtiosomg ped ceirieles oy @ pHierityiargeidpy eanspy erapy and farndeisiangding of

centrosone, an ntriole le, i ] . i i.nhi bk tel or
B e U e I ERR L N
visi bl ®. TheeehdiLcellulirorgheRe tiyeallaimagphitovilde methdd io elyttedab frveidhe f or

visualizing cellular organelles and/or cytoskel etons, by treating . tissues
or cells wigeneliesy pericrlazlynthel ocnipepmng . anh gerdriqles 5| f ZVhQleadusinad o just
conmpounds. [ LS. 0v i } . { i t The
cel | - medi g{%zbggrrl%grﬁ%p % grréu gfo%ér)rlgapgsg ?gg& I Ed%eg%?jtgé nﬁtgge f%lﬁgirge@r?%ﬂ%ss% as a
cel | nunbeisibti®ultidréfarayehisodvémBenr lsty @rovidey. a divdhdaival efhod( i@ 33Jualivinh

Bi ochem Bi gphys 303(2): 474-482: Bernas, T., et al., 99) . Bi ochi.in

Bi ophys Ag¢l larl%gauélfﬁ ppd/ps _ogtoskalgigns, by treatingSasspes OIH.‘gfjﬂ?S( r)ybg)ryséﬁ“h?lﬁg Res
29; 8304 1) ; -4 L Y. t . (2): - 93:
pbe, B ARt g R o omphi b e b MR LOSRE RSN o

vi sual i zatdtrapolfin eadtd. dlharcetirmedigkd esduatioll of sayt dstkeebktrorsslts bas lang tickr

treatment of cancer, the applicatign of tetra jum.salts, ha e een
ment i onedpswwhgﬁd@?@%m&@%{?ﬂ%& ené\g'#t Fdofan, hllxg Rh%ﬁt‘%’i‘i has
found t hatp;d gLt a80bhMBeRLS:S4LAMRS PSGhLs, CBl b al,.C OO BidEn BiosB)s! Mba"
organel | es and/ or ‘cyt oskel et ons of a variety of cells and tissués, wth

t he for mad2dAs5b{l):73-8il pAbecKy sindISgiteatlal(V%0) Boyint Res 29830kk14054;HdueYpl aces.

The ystalli |,0 f the c rQsoue j.rreversibl. o the cel.ls in S
phase ndhApHaae)" T deugclim GRel RIres Al R iie S0pfbsy SoF MG BT By
apopt osi s RLNAYCIIIIEYE N TheO¥istalieAtINESH Sellufdp ofghaE RS0/ orl dytcalelstonsl dirtihonal
evi dence suggesting that the conplex conprising of the centrosoneg,

centri ol ethedrrdtmeéns of canses theapplicatme tefrazelivn salisdns news heemmentionedest or
exclusively represent the cell brain of the present invention. The
formation of the visible crystals in cellular organelles and/or

cyt oskel etons through a bi ggiMVMIARY @PAIHRINVENELI®ed of the conplicated
! NS et hOdSTﬁcr: ?X\i/e?l(taosr of tlh(iassisn-vgr(ljtisc}nl Bas foun tl?ait r{gtlraezblil?nlii s%ﬁé can specifically
concentrate on cellular organelles and/or cytoskeletons of a variety of cells and tissues,
with the formation of visible crystals catalyzed by the enzymes in these places. The
crystallization of the centrosome irreversibly blocks the cells in S phase and M phase. It
also interferes with the apoptosis induced by apoptosis inducing agents or treatments.
25  Therefore, it adds additional evidence suggesting that the complex comprising of the
centrosome, centrioles and the connecting filaments in the centrosome matrix best or
exclusively represent the cell brain of the present invention. The formation of the visible
crystals in cellular organelles and/or cytoskeletons through a biochemical approach
instead of the complicated immune methods provides a less-costly, very simple, quick,
30 and effective method for the visualization of cellular organelles and/or cytoskeleton.
Crystallization may interfere with the signal transduction from and/or to a targeted

organelle, such as centrosome, in cancerous cells instead of normal cells. Therefore, this

invention provides a potential tool for a better integrated understanding of other cellular



30 and effective nethod for the visualization of cellular organelles and/or
cytoskeleton. Crystallization may interfere with the signal transduction
from and/™o® 01/82780 t ar get ed organel |l e, such as centrosone, PCTVUS@NBSZI00US
cells instead of normal cells. Therefore, this invention provides a
potential tool for a better integratedfyukﬁstanding of other cellular WO
01/82780 PCT/ US01/ 13730 11 processes such as cell cycle regulation, signal
transduction, devel.opnent,, bi ol o .anti.ge di tii receptor r ation,
agi no. - geNGoy Gour o ot ShSerTibreafl, HEET . FRiHLORe, EFERLRRL BN,
motility, a@peRt &b, 'reepia tepilatios] hdher %@J& elpadssivg] itehioripsion régdatidonal 1y,
the formation of crystals in the organelles is helpful to_the isolation of
said 5 or epipiapgassisaneelbr metilis aperietind r9giatiosolandi onteateliplie BelgdHe. | es
and pr ot eiyns;,! . LSLd ishi . gFrom
the hor maiCoinaRl B osiafol BAZE 1 Be FiablRP I AR BERASTRE Suid O
gener ad objgasdlledf ardhpvidey enneidod ifsr solafiow\of dige arganslilk dndgmotgink ahereof,

i ntegrated understanding of cellular processes, which guides the

devel opnefd @ methody & distingtishing cangsr tcelln froy thamamal and armetded 97 ol ogy

st udy). IEcrjeezlth?iﬁﬁ%&o%gmﬁ@éai@&ﬁ%&m this invention to provide a novel

cl ass of age i nprove enot herapeutic efficacy (or having
cel | ul ar or gandl penevalsatgédt 20fniis mbeértiohyiy.tolprovide al aoveh theomerfad imdgreted of

this invention to provide a novel nethod. for cancer 15 _therapy (oy_ for

cel | bi ol BRerERsing Oﬁ%qllﬁgar PEACEEERIBFIy BT tbe drive GRmen 053 @V@PMGJ for

crystahli &Eﬁﬂilg%ﬁ&etrg?rfo%cél?bi@lo%’idrsﬁﬁ ~ object of this invention to provide a
€ y ng

met hod for selectiv I ncrea e susceptibility of tunmor cells to
ot her non- sur gitcialalsnh igeaerak pbjetteofathiemvéntion ® prevhiech hovel obse of iagehty

inhibiting gne or nore steps of a cell cycle)., 20 |t is a still further
obj eot - of RS HRESRE SRTORpRYRG TR o BT B8 St gl clrel ey has
m ni nmal sid[g{ﬁgg_ffect s (or a nethod that selectively visualizing cancerous

[

cells). It anot her object of this invention to provide a nethod for
treating canceft it absb a gendat @bjeot ofethisninventios to peovpda envvellmdthed fdieancer

d I f [ h I Lvely,inhibiti h
cont r Bontherstys (0 T G0 Bt ahin ulie el St mkOr oY BrkoPta 2°

conposi ti eRsfalizide £_hdsNg cancer conprising a therapeutically effective
amount of a crystallizing agent. It is also an object of this invention to
provi de a conplsist aofurther obreshitof ihisciamention soppriids agmoekhedafps uiciastyely

effecti Vein%%girﬁ%%hé) ];us%ep f 1%t§l%|f ltlilr%lé)rn&ll"é‘qg %Ehe?%gn-%l}gglc%f glptﬁ:[d}lée(f therapies (or

a method for selectively inhibiting one or more steps of a cell cycle).

20 It is a still further object of this invention to provide a method for treating cancer
that has minimal side effects (or a method that selectively visualizing cancerous cells).

It is another object of this invention to provide a method for treating cancer that
reduces or eliminates the potential for the development of tumor resistance (or a method
selectively inhibiting the centrosome).

25 It is yet another object of this invention to provide a composition for treating
cancer comprising a therapeutically effective amount of a crystallizing agent.

It is also an object of this invention to provide a composition for treating cancer
comprising therapeutically effective amounts of a crystallizing agent and a therapeutic
agent.

30 Additional objects, advantages and novel features of this invention shall be set
forth in part in the description that follows, and in part will become apparent to those
skilled in the art upon examination of the following specification or may be learned by

the practice of the invention. The objects and advantages of the invention may be
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The present_invention is also directed to a nethod for treating tunor cells
in a 10 reafeRaYs dRowsSf avrydHliapgpesd cEheaestallizing agpy mey bhanhgEazolium
crystallizjng 12 f [ I &bzl cells
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for treat isngein@edeliydeedenssel lacate dehpdmobérane hoboxiddtivelreduzrgsed.ses conj oi ntly
adm nistering to the host a . crystalljzin agené (gggl a dose of a cancer
therapy, the cr%mqnﬁi%\@naa%eﬁalﬁ%idﬁectafgm AiTBEHRP doT; tHealing M B in a
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effective anou of a crystallizi agent, suc a tetrazolium,red and
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pol ymer. The bi odegradabl e pol'yner iy be a polylactic acid polyner or a

copol yrmer apettsirahe dosonhri@nery thohyy, dbe icrystadlizing aginé beimgsasiministeveshin an al so

i ncl udes a conposi.ti.o onpri.sing,a therapeuticall ff.ective ampunt, of a
crystaPl i A% g%]rﬁﬁm 4T SRS BE FA0F oy t B¢ ; restalighin, St gy be

t her apeut i £inAfRRted cdAcTiRRVESEME ahilds@bdritRRapys al so directed to a method
for visualizing cellular oOrganelle which conprises adm nistering to the

cel I (s) in an aPhsurmressht eigvenionf 35 alsg sdis¢dted g @eldonipasition r ppesEE a

therapeutically effective amount of a crystallizing agent, such as a tetrazolium red and

tetrazolium violet. The composition may comprise a pharmaceutically acceptable carrier

20  medium, such as a biocompatible, biodegradable polymer. The biodegradable polymer

may be a polylactic acid polymer or a copolymer substance comprising polylactic acid.

The present invention also includes a composition comprising a therapeutically
effective amount of a crystallizing agent and a pharmaceutically effective amount of a
therapeutic agent.

25 The present invention is also directed to a method for visualizing cellular
organelle which comprises administering to the cell(s) in an amount effective for
visualizing cellular structures.

The present invention further includes a method for treating cell(s) in an in vitro
experiment which comprises administering to the cell(s) in an amount effective for

30 selective slowing or blocking one or more steps of cell cycle.

The present invention further includes a method for isolating organelles, isolating
and purifying organelle proteins using crystallizing agents, a method for screening

enzyme inhibitors, wherein said enzyme is dehydrogenase.



The present invention further includes a nethod for treating cell(s) in an
invitro experinent which conprises admnistering to the cell(s) in an
anount efWeot/sareo for 30 sel ective slow ng or bl ocki ng oneCDUSOOIBE30st eps of
cell cycle. The present invention further includes a nmethod for isolating
organel I es, isolating and purifying organelle proteins using crystallizing
agents, a nethod for screening enzyne i1 nhibitors, wherein said enzyne is

dehydr ogenase. /82780 ..P S01/ Q esept Jdnvention .further
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conpri ses eqshiintding it @obPribdiCadifinist@ingi 10 B3 eMYnin &d fagluny effb@fve for

sel ectively regul ating apoptosis and ot her cellular processes such as cell

cycl e regsilegtively, regwptgeaapoptagissad othes sellWenmpenspasiuclh pordbgycletsgiladon,

editing, recap | a¢.i [ exHr ' t | pid:

Fegul at] oR iAot afdaft: BetalumBY ftosy, BRLRRES e Rbr (RIRNGL Pl
intercel | gér expicssibn, esnsdBiphibh RHFgHERLET IcaMifdgelddls, DRAW NGBty heapoptosis
acconpanyi ng. drawi ngs, which are incorporated in and forma part of the 10
speci fi catse8intion ppd, &iergelbilarfetiyifies er r ed enbodi ments of the present
invention, and together wth the descriptions, serve to explain the
principles of the invention. Figures 1A and 1B show t he dose-dependent cell
killing effect of tetr BRIERDESERIPITON QOF THEDRAWINGSt et razol i um vi ol et
(TV) (Figure 1B) on 9L gliosarcoma tunor cells. The concentration of TR
and TV wadhs aAREOMAYIHRG  dra¥ingsq wdighe 41 hnctoﬁ@r?t%uﬁneélflg of?)rmw Bt 2%, ‘3180, and

250. tf@}guggec?ﬁcan&w% 5&&%@%@%@@%}& emBbdifichtsQfr 16 %ﬁ&%&lt'if#l\?énﬂgn,%@%%éﬂ%?

cheno rapeuti c ‘agents on I osarcona. Figure 3 shows t'he reduction in
t unor si zwithfthedésahptiaisestréd togkplagathe priaciples pAths invfentibmwi ng treatnment with

tetrazoliumsalts i e ed into _biodegradable pol r, 20 Figure 4 shows
the crystalli z?f%‘?’? a‘.g@rali%r. L %dW"%ﬂ%ﬁng%ﬁ]&@%ﬁ?t O%iﬂrf‘ “Weﬁ .
treatment (mt (ribfk" BEPhhd RtM-Oleh dM (TV) %?ﬁ’ref’l]?)h@fi‘ﬁiﬂ BRosardbtaatumgat i on
of m crotubul es”of 9L gliosarcoma cancer cell's followng treatment with
MIT. Fi gurellss Ththooscentratiar ofsTRilahi 23 e sahe (mg/odhesdrdiented iorthe figasenhs) of

9L 25_gli.osar.co lls followng treatment with MIT. Figure 7 shows the
crystg?liéaiﬁéﬁ’%%#@clear envel opes (or endoplasmic reticulunms or Golgi's

conpl ex) of 9L FgHuk®3 3h6VEtheCHhérBisti lekfovd dTdrystARENE Afentlahd chemotherapeutic
agents on 9L gliosarcoma.
Figure 3 shows the reduction in tumor size of established 9L gliosarcoma in rats
following treatment with tetrazolium salts impregnated into biodegradable polymer.
20 Figure 4 shows the crystallization of centrosomes of SHP77 (SCLC) cells
following treatment with tetrazolium violet (TV).
Figure 5 shows the crystallization of microtubules of 9L gliosarcoma cancer cells
following treatment with MTT.
Figure 6 shows the crystallization of mitochondrion (or lysosomes) of 9L
25  gliosarcoma cells following treatment with MTT.
Figure 7 shows the crystallization of nuclear envelopes (or endoplasmic
reticulums or Golgi’s complex) of 9L gliosarcoma cells following treatment with

tetrazolium red (TR).

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The inventor of the present invention has found that dehydrogenases such as
succinate dehydrogenase (SDH) and/or other enzymes such as oxidation reductases are

highly expressed in cancer cells in contrast to the normal originating partners. Except in
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15 phase an phase. I n other words, ey enzymes |located In the said
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forned. 2&ryBakethaynatthasse fastainhde,the reparatiamand meveniing ¢fnthendymisablakes
full advanta of the .cell . brain.theor a S t ongo, e oduct s,
st ead oPRRIE g pfici GRF bkl BSPEYnuBopt TR ARATAUARS, BROM
probl em otich hia §BYEl@N®HEr Rby r@sjBEARE @BedeNstARAGEY will be functionally and

20  structurally frozen or locked. In addition, the cell death induced by the crystallizing
agents is different from the known forms of death (apoptosis and necrosis). For the
purpose of clarity, this “cellular-organelle-crystallization-induced-death” is referred to
herein as “COCID”. The more the enzymes are expressed, the more the crystals are
formed.

25 Based on these findings, the inventor of this invention takes full advantage of the
cell brain theory, and uses the oncogene products, instead of inhibiting them, which is
expected to avoid the critical problem of the development of resistances in cancer
therapy. The method of this invention exerts its cancer-killing effect through freezing the
whole cellular organelle and/or cytoskeleton instead of inhibiting specific molecules. For

30 example, the crystallization of a tumor cell’s centrosome, the said cell brain, is like
freezing or locking the “brain” of a mammal animal. However, the simple inhibition of a
certain molecule as seen with the conventional methods is like cutting off a finger or at

most one extremity of it or a leaf or a branch of a tree. Therefore, the potential of the
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for their actions. Exanples of such drugs are dehydrogenase inhibitors such
as 20 Since the dehydrogenating reaction usually takes place in the viable cells, this

invention is particularly useful in monitoring the changes of the number and shapes of

the cellular organelles and/or cytoskeletons of the cells at different time points.

Therefore, this invention is helpful for better understanding of the regulating

mechanisms in cell cycle and signal transduction, particularly for screening and

25  detecting the drugs that specifically target cellular organelles and/or cytoskeletons of the

cells for their actions. Examples of such drugs are dehydrogenase inhibitors such as
succinate dehydrogenase inhibitors.

The visualization of cellular organelles and/or cytoskeletons using the method of

present biochemical approach instead of the complicated immune methods provides a

30 less-costly, very simple, quick, and effective method for the visualization of cellular

organelles and/or cytoskeleton of a tissue or cells. Said tissue or cell may be selected

from the group consisting of normal mammalian tissue or cell, pathologic mammalian

tissue or cell, and neoplastic tissue or cell, bacteria, parasite, fungus, and plants. The
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Becauslg t he av;tl:ry%ﬁhga procedlure0 or the %}Js]‘gllaﬁ?or?q%?&@el I glrar orgeanel | es
such as a argmtetlessohen theyald spunhtherpdsre, said crystallizingragsnts fimayhlee issd taisebite
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studies or to provide the organelle related proteins. Therefore, a protein
bank for tthestowaaneebf thersolatbé orsnelldsj piwdrystallipation defael isotativeiwoulbdimierd s f or

said cell brain cqnsisti f .centrosone and centrioles,. . The isol d and
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20 used f qLolREAeEIM RESRSled A6l the RedBut sthictirilathdidd ¢itth pedvidthe %E%éﬂhﬂ-le The
procedures of the isolation and purification of the said organelles and
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MIT, Tetr agslhlediand Blitifled prfeibdBag Bk et dvasigeh tApRIdagHERIYoig Bl miiean
perform ng such 25 studies, the said cell brain, mainly "centrosone and
cent r 281 estsed ifer gshest pyrRpdey ingiyding bat limited to structural study. "The procedures of the

isolation and purification of the said organelles and the organelle related proteins as well

as the application of the proteins are known to the people in the art. The preferred

crystallizing agents used for such purpose includes, but not limited to, tetrazolium violet,

MTT, Tetrazolium blue, and the derivatives or analogues thereof. When performing such

25  studies, the said cell brain, mainly “centrosome and centrioles”, is preferably involved.

The more preferred tetrazolium salts are tetrazolium violet and analogues or derivatives
thereof.

In summary, this invention provides a method for treating cancer through the

COCID mechanism, a method for treating cancer using cellular organelle (and/or

30 cytoskeleton) crystallizing agents (COCAs), compositions containing COCAs that are

adapted for such use, and methods for the treatment of cancer cells by administering

COCA(s). This invention also provides a method for the visualization of cellular

organelles and/or cytoskeletons of tissue or cells, a method for studying other cellular
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a crystalljzing agent. In_.another aspect, the present ..inyentio i des a
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har mmceutiecd o 2leafiSarEnighhe. SonamepdcRint T Rt aRbetofs pregen
i nvent i on iipleRticMtRbvidks at BampedfiordeultadeIclogl ddyninistration to mammalian hosts

20  comprising a therapeutically effective amount of a crystallizing agent. In yet another

aspect, the invention provides a composition suitable for administration to mammalian

hosts comprising a mixture, in therapeutically effective amounts, of at least one
crystallizing agent and at least one pharmaceutically acceptable agent.

The crystallizing agents of this invention are materials that can be reduced by

25  cellular enzymes located in the organelles or cytoskeletons, with the formation of visible

crystals. Cellular enzymes, mainly SDH, which is usually anchored on the cellular

structures, will reduce the tetrazolium salts into related crystals that can be visualized

under proper conditions. The visible crystals are in where the said enzymes are located,

therefore providing a method for viewing the enzyme-hosting cellular structures or

30 components. In addition, the inventor has also found that tetrazolium compounds have

differential targeting structures. For example, TV forms crystals in centrosome, therefore

specifically ~crystallizing centrosomes; MTT forms crystals in microtubules,

mitochondrion, and nuclear envelopes or endoplasmic reticulum; and TR forms crystals



25 cellular enzynes |located in the organelles or cytoskeletons, with the
formation of visible crystals. Cellular enzynes, nmainly SDH, which is
usual |y amahoszeo on the cellular structures, w Il reducer¢h@stietsrazol i um
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organel | es_or sub-organel It al so sug(gested t hat SDH may haive di fferent
forms or JiBEdasSRHRRER, amérqO&aatsw Rlfo 9pHERSItEelThe tlsﬁleTﬁ%nE F¥uetlsanpl e
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manmal i an . 9., brain, neck, breas Iun eso hag |iver, stomach
ki dney, ccﬂoaﬂect%&SEHﬁ Tymply nod%otﬁﬁ%fitvp §V§u8 Efaﬂd%&&em% vos Rksel
nerve.100valdhe. ﬁ@@%ﬁé ’saer)l%rdzlﬁ betf?e%fa'é §'Bq}p%$ sQﬁﬂ% or' & e ﬁéﬁeansaqub&i can

be fresh, I opsy” sanpl e, oman archived sanple, e.g.,
a frozen s.anmllee, eqr., a fﬂaamlsanpletmdajednpln epaedfdd m pa'lfhﬁiméllhle csﬁrqatnpla:aan from
fluid, tis ity, tissue honobgenate, tissue |ava | i nes,

bone marr Waﬁl&gblt'éw capiy, dstie BoMpgeRaicatiste 1avagh, ?‘épsé' c IZ%H’(S’& P%one
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lines. 15 Cellular organelles and cytoskel étons can have differen

appear ance@nbde”manehemtchlvodlsaapﬂm &g.on figrenscelldsasent rati on of the agents
used, .and the d ion of .the contactin time. | es can be processed
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20 ("cytospun"), treat ed, and subjected to visualization under nicroscope.

Cel | s ar e tipe.ef er abl y vi sual ized directly under mcroscope in culturing

ke, Any erash L G AARLed e FEREAGHR SRR, FALA TSRS
includes apylafi®i sk @issdﬂiﬁtlon to release individual cells. Cells can be spun onto coverslips
20  ("cytospun"), treated, and subjected to visualization under microscope. Cells are
preferably visualized directly under microscope in culturing flasks.

Any crystallizing agent that can be reduced by cellular enzymes with the
formation of visible crystals can be used in the invention. It includes any tetrazolium
compound, not limited to those described above such as TR, MTT, and TV. Any new

25  compounds that contain tetrazolium tetrazole, tetrazolyl, tetrazolo-, or tetrazyl will fall in
the scope of this invention. New tetrazolium compounds further include tetrazotic acids
and tetrazotized compounds. |

Crystals formed by the reduction of said crystallizing agents are detected using
the methods known in the art, e.g., microscope. Naked eyes can also tell the occurrence

30  of the reaction by examining the change of the color in the culture medium. The method
of the invention for visualizing cellular structures may be used with other techniques

such as immunofluorescence, immunoperoxidase staining, flow cytometry, or Western

blot hybridization.



compound, not limted to those descri bed above such as TR, MIT, and TV. Any
new 25 conpounds that contain tetrazoliumtetrazole, tetrazolyl,
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i mmunof | uorescence, | m"runogeroxi.dase.st aining, flow cytonetry, or Wstern

bl ot hybr imbeueacewticallyecepldikerieardgnl/ 13730 19 The present invention is
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phar mageutfoflih par G &pé dbdceiptian thae folldel, Uil if\peittwillnelcomb) Hphisnt wdhast ages
and novel features of this invention shall be set 5 forth ipn part in the
descri pti cilleddn theoprt gren exgminpiional thevipllowpespaeiiagion @rnay be {qsnsd by
skilled i r p j natd f | Cif [ may
be | ear ne:}h‘%)gg?act%ﬁée Olgr tgl(@:tlﬁg%mgg ) :Tﬁgn?bi%/%%]? ﬁ%nafak’éllﬂgegg?fzg}%slnfgh@?otgd\g/}{aax%fges of
t he i nventreglizedBandbattainehlbyz egamndf aht ahstadndnyalitggacemitihatidis, and methods
instrunmentality, conbinpations, and nmethods particularly pointed out in the
appended d?aﬁi%‘i@rlymnﬁﬁql @%@n&ﬁams@eétm se, all technical and scientific

terms jysed her g NayginkASthe I,Cﬂptg%ﬁl:.tdsl&l and SRR »enug%gééaaag e Qe of

ordinary skill 1Tnthe art to invention pertalns. Although any
met hods andmeahenimg & cinrhb@y uadersigud baloantof tooditdrgskill uethe mitde dviidr tiim can

be used in the practjce the present i nyention, .t referred t hods
and mat er PRUaR @erausr Apbeeh Aot Hb AESHAY HEtlRE B CIEr PERLO F2fg.
agent” ref@Lgided RersiHPShABs st theMBBRtcP LE IR prdsBniinvb¥idh) (ke phefiredredi um

contai ning enzynmes that catalyze dehydrogenating reactions, can form
crystal s. ietbbdsranddnaeyals aeldesdribgdagents are tetrazoliumsalts and rel ated

derivatives or anal ogues. Tetrazoliumsalts are conpound ith tetrazole,

t et ra?lél yl, or %P?%Egﬁffr@-n’ _]é_l?er {?Hflu!c@f“ g ég?’éz "nl(‘fFliﬁrﬁosaaF‘E S}Iggc%ﬁla rﬁﬁ c

sal t in wiighnt e a20viRg GeNice Mk ObnEdith@icASyrRethaf cAtilzé AehREOdRafihd1JS,
generally wth aryl (esSpecially henyl or substituted phenyl) or naphthyl,

subst i t ueresctians,vean pastals. dirsferned rarysalliging yagentyearg, tefrazogiumg faltssand
posi ti Ons'rel-[l?édr %%r%lzzitgrreg Soe}l %r?algmé"lfeg. %\gaéo%%{nazsgllcse a{'ei nc%:‘rsnp%lrlrefdst %ﬁihc %étla%ole,
tetrazolyl, or tetrazolo- structure. The tetrazolium salt is an organic salt in which the

20 organic portion contains one or two tetrazole rings, generally with aryl (especially
phenyl or substituted phenyl) or naphthyl, substituents at various positions, particularly

the 1, 2, 3, and 5 positions. Tetrazolium salts with two tetrazole rings are typically

coupled so as to provide a diphenyl group or naphthyl group with the tetrazole rings in

the two para positions. Exemplary tetrazolium compounds of this invention include the

25  following: pABT (p-Anisyl Blue Tetrazolium Chloride); pApNBT, p-Anisyl-p-Nitro

Blue Tetrazolium Chloride; BSPT, Thiazolyl blue (2-2'-Benzothiazolyl-5-styryl-3-(4'-
phthalhydrazidyl) tetrazolium chloride); BT, Blue tetrazolium chloride; BTSPT, 2-(2'-
Benzothiazolyl)-5-styryl-3-(4'-phthathydrazidyl)-tetrazolium chloride; CTC, (5-Cyano-

2,3-ditolyl  tetrazolium  chloride); DMDPT, [3-(4,5-Dimethylthiazol-2-yl)-2,5-

30  diphenyl]tetrazolium Bromide, 1-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide; DSNBT, Distyryl nitroblue tetrazolium chloride; (1H)-tetrazole; IDNTT,
Iodonitrotetrazolium chloride; INT, Iodo Nitro Tetrazolium Violet Chloride, p-iodo
nitrotetrazolium violet (2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyltetrazolium



coupled so as to provide a di phenyl group or naphthyl group with the
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p-Nitro Blue 15 Tetrazolium'Chl oride; PTB, Piperonyl Tetrazolium Bl ue;

pTTR, p- Tdi-pithivearbamplphemil-3R44; %@mem&‘dmh@alﬂpp] -ditetragolime £RIOFidSiol i um
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VTB, Veratryl tetrazolium blue; WST-1: 4-[3-(4-iodophenyl)-2-(4-nitrophenyl)-2H-5-
tetrazolio]-1,3-benzene disulfonate; XTT, 2,2-bis(2-methoxyl-4-notro-5-sulfophenyl)-
2H-tetrazolium-5-carboxanilide. Preferably, the crystallizing agent is selected from one
25  or more member of the group consisting of tetrazolium violet, CTC, MTT, Tetrazolium
Blue, HTT, tetrazolium red, TPF, ITT, INT, INPT, neotetrazolium ‘chloride, NBT,
TNBT, TC-NBT, TTD, MTS, WST-1, XTT, DDTT, and PCTT. Most preferably, the
crystallizing agent is selected from one or more member of the group consisting of
tetrazolium violet, CTC, MTT, Tetrazolium Blue, and tetrazolium red.
30 As used herein, the term "enzyme" refers to a substance that, when present in a
living cell or medium containing their substrates, catalyzes dehydrogenating reactions.

Enzymes can function in several ways: by dehydrogenating substances such as succinic

acid or succinate (hereinafter referred to as "substrate") to provide cellular energy, or by
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dehydr ogenase, succinate d rogenase, .chol.i ne hydr ogenase,. fruct.ose 10
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i nosi ne  TRNARRGS dSBYAE QHENAS Dbut et AiXEE 35 ESDH, WeRARR BoRioRiate
dehydr ogenaggr,l:l rrxallazlttﬁ}té1§ dghydr ogengsge,u | act atle dehydr ogenase, 0and g%}%ci nat e
Fle hydr ogendebgdropemaber gintope-Othesplete detydiagenasd e pbiteo dehrydlsagenaschamb lactatg  not

imted to, ,SDH, inosine nonophosphate d rogenase,, gl ucose- 6- phosphat e
dehyd rlgg e ﬁé@g‘jﬁ%}}a&?ya@rﬂ?#@@& g@&nzgﬁﬁ 1sf§;[¥ﬁaa[ngela%%te SN APE 8 fase. More
preferably, theseQgRertin, SoHerndNetgh@dlei&FedabydhPognASami S Alsetegnei N,
the term"organelle" refers to a subcellular unit or a subcellular

str :.IC'Ej ur e setiuredefhedilyaslammarmeinbeane. Ththergangllgrie this invention icludes bt G
i ncl udes, but..(is not,limted to, nucleus t ad AN st of, t

cel l ul ar 1 ‘EF‘%E‘?’ rfbucleﬁl@r?g?lﬁ%mg’lg mé)%/!tn?]ﬁg}sei éeclp arcig ﬁu%%&nqsﬁgs{h,e ir%%c?fear
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pore conpl éxes (NPCs), and nucl ear nenbranes. The organelle
20  envelope (NEs), nuclear pore complexes (NPCs), and nuclear membranes. The organelle

in this invention also includes mitochondrion, endoplasmic reticula (ER, a network of
membranes in which glycoproteins and lipid are synthesized), Golgi complexes or Golgi
apparatus (directing membrane constituents to appropriate places), lysosomes (degrading
proteins, nucleic acids and lipids), and vacuoles (large fluid-filled organelles that store
25  many nutrient and waste molecules, and also participate in the degradation of cellular
proteins and other micromolecules). The organelle in this invention further includes
chromosomes, nucleosome, chromatin, centromere, centrosome, centrioles,
pericentriolar material (PCM), mitotic spindle, spindle pole bodies (SPBs), contractile
rings, kinetochore, proteasomes, telomere, plasma membranes, endosomes, peroxisomes
30  (metabolizing hydrogen peroxide), phagosomes, and ribosomes. Each type of organelle
plays a unique role in the growth, metabolism, and metastasis of tumor cells, and each
contains a collection of specific proteins or enzymes that catalyze the requisite chemical

reactions. Some of this specificity resides in the organelle membranes, to which a
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structures arise from accessory proteins that control the length of the assemblies, their
position within the cell, and the specific-binding sites along the filaments and
microtubules for association with protein complexes, organelles, and the cell membrane.
Thus, the present invention also includes the crystallization of these proteins, protein

25 monomers, and protein filaments. Dynamically, crystallization of microtubules,
centrosomes, and other cytoskeletons may interfere with the message (or signal)
transmission or cell motility, and consequently make the cells lacking in mitosis motive
force. The crystallization of nuclear envelopes may block the duplication of chromatins,
and therefore obstruct the formation of daughter cells.

30 As used herein, the term "chemotherapeutic agent” refers to a chemical
compound or composition capable of inducing cell death in a cell culture or a
mammalian host tissue when properly administered to the host tissue. Chemotherapeutic

agents that may be utilized in the present invention include any known chemotherapeutic
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chl oranbucil; hornones such as estrogens bi or eductj ve agents such as

m t om&i n glyceprate hjbitoss seh a8 thaliblastine and protein kinase inhibitors such as protein

kinase C inhibitor (ilmofosine). Chemotherapeutic agents particularly refer to
antimetabolites. These chemotherapeutic agents may be used either alone or in
combination. Preferably, one antimetabolite and one alkylating agent are combined, and
more preferably, cisplatin, chlorambucil, cyclophosphamide, bleomycin, or 3-
25  fluorouracil which have different tumor killing mechanisms are combined. As new
chemotherapeutic agents and drugs are identified and become available to the art, they
may be directly applied to the practice of the present invention.
As used herein, the term "pharmaceutically acceptable" refers to a carrier
medium, which does not interfere with the effectiveness of the biological activity of the
30 active ingredient(s) and is not toxic to the host to which it is administered.
As used herein, the term "therapeutically effective amount" as applied to the
crystallizing agent or chemotherapeutic agent refers to the amount of the component in

the composition or administered to the host that results in an increase in the therapeutic
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20  therapy that results in an increase in the therapeutic index of the host. Suitable doses of
the anticancer therapy can be determined using well-known methods, a variety of which
~are known and readily available in the pharmaceutical sciences.

As used herein, "conjointly" and "concurrently” mean at a time and in an amount
such that the desired sensitizing effect of the crystallizing agent is in existence or comes

25 into existence when the primary treatment effect of the anticancer therapy is taking
place.

As used herein, the term "cancer or tumor" refers to any neoplastic disorder,
including carcinomas, sarcomas and carcino-sarcomas. Specific types of cancers include,
without limitation, glioma, gliosarcoma, anaplastic astrocytoma, medulloblastoma, lung

30  cancer, small cell lung carcinoma, cervical carcinoma, colon cancer, rectal cancer,
chordoma, throat cancer, Kaposi's sarcoma, lymphangiosarcoma,

lymphangioendotheliosarcoma, colorectal cancer, endometrium cancer, ovarian cancer,

breast cancer, pancreatic cancer, prostate cancer, renal cell carcinoma, hepatic



As used herein, the term"effective dose" or "therapeutically effective
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formation of visible crystals on the key cellular structures including organelles and/or

20  cytoskeleton. The formation of crystals can reduce the ability of tumor cell to provide
energy (mitochondrial crystallization for example) and cease cell division of the targeted
cells (crystallization of centrosomes, microtubules, and nuclear envelope, for example)
as well. The crystallization of centrosome, the said cell brain in the present invention,
will deactivate many key enzymes located on it.

25 The key decision determining whether or not a cell will divide is the decision to
enter the S phase. Once a cell has become committed to enter S phase, it enters S phase
several hours later and progresses through the remainder of the cell cycle until it
completes mitosis. Cell replication is primarily controlled by regulating the time of two
critical events in the cell cycle: the initiation of nuclear DNA synthesis and the initiation

30  of mitosis. Therefore, the real “coordinator”, if any, as described in the previous section
of this invention, should be the organelles that send signals to trigger the initiation of S

phase and/or mitosis.



mechani smof action is not fully understood, and not wi shing to be bound by
any particular theory, it is believed that these agents exert their
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damage and apoptosis wth noderate S phase
induced apoptosis. More surprisingly, preincubation of cells with tetrazolium violet
significantly reduced the apoptosis induced by either adriamycin or irradiation in a
dosage dependent manner. Therefore, the inventor of this invention believe that the
centrosome is required not only for cell cycle progress through Gj into S phase but also
for apoptosis regulation. The implication of the centrosomes in S phase and in apoptosis
25 observed by the inventor of this invention, which has not been reported by others,
experimentally confirmed the cell brain theory postulated in this invention. Most
surprisingly, the crystallization and growth inhibition induced by crystallizing agents
(such as tetrazolium violet) were not observed in normal cells (CHO cell line), and were
significantly inhibited by dehydrogenase inhibitors in the tested cancer cells.
30 To investigate the effect of the centrosome on M phase regulation, the
microtubules of varying cancerous origins were frozen with MTT with the cellular DNA

analyzed with flow-cytometry. Surprisingly, the cells were irreversibly blocked in G,M

phase in a dose dependent manner. Considering the microtubule nucleating ability of the



arrest were observed in the cells treated with adrianycin, as reported by
other. The cells treated with tetrazoliumviolet were nostly arrested
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20  preferably for local use, and most preferably for intralesional administration. In

accordance with this aspect of the invention, the pharmaceutical compositions comprise
at least one crystallizing agent in a therapeutically effective dose together with one or
more pharmaceutically acceptable carriers and optionally other therapeutic ingredients.
Preferred carriers include inert, non-toxic solids (e.g., dextrose, cellulose, starch), semi-
25  solids (e.g., glycerol sterate, polyethylene glycol, stearic acid, and propylene glycol) and
liquids (e.g., buffered saline, water, ethanol). The preferred form depends on the
intended mode of administration. For example, injectables can be prepared as liquid
solutions or suspensions, solid forms suitable for solution or suspension in liquid prior to
injection, or as emulsions. A wide variety of pharmaceutically acceptable carriers are
30 known to those of skill in the art. If desired, the pharmaceutical composition may also
contain minor amounts of nontoxic auxiliary substances such as wetting or emulsifying
agents, pH buffering agents, and the like. Compositions comprising such carriers and

adjuvants may be formulated, and the resulting formulations may be sterilized, using



In one aspect of the invention a crystallizing agent or a conbi nation of
crystallizing agents are used in a therapeutic conposition to treat tunor
cells. Wwoe1/81786 s possible to adm nister the crystalli zPOyUsgersrios)
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enbodi nent of the inventi one or noye crystallizing a S are ded
15 bi oc BABHERD I e FARIOS e 5 GG e TORCLE IR i BROIALE a6 Lk

pref er abl olyﬁleﬁ%%h%ma mlo®lcBRS Svabhit BE 201009t 8t I1loz;lolog ABERSdS bf iprepebeved.
The poly matrix substrate may be formed of any of a nunber of 'biostable

or bi odegurapiagmaéeqadblymmtfohatpmerasaltehknowar i ethe maittr | xTherimpiegnated

< colbri BAOBRA IS a0 e Sise Y BB o it SR U R

variety Ofadfﬁﬁhsr,tﬁﬂbﬁ) msﬁfge%aﬁﬁmﬁl RedRATRICS. AR mﬁamlcafaﬂ ardeﬁﬂistrxu@lvajfl abl e
to the art 10 including, for exanple, polylactic acid,

O
(1 act i degkhemotherapeutioporugmensing npptegaﬁn@dmomgadabg@cpdmm e@hsiescrlbed in

el oo RaPE R il Baty Paaere T Higher ™ RoAE R e (PR ESHRegd

pol yner hgyi7e®g23, whkk até idforp&ragt g%fe?éﬂc@ﬁ&emr 100 000 Met hods of
preparing inpregnated bioconpatible polynmers are knogwn in the art. The
i mpr eé@l at ed According to a method of this 1nvent10n a therapeutically effective amount of a

crystallizing agent is administered to a mammalian host, preferably a human host, to
treat cancer. The required dosage will depend upon the nature of the cancer, the severity
and course of the cancer, previous therapy, the patient's health status, the particular
crystallizing agent or combination of agents, and the judgment of the treating physician.
25 In general, a suitable effective dose of the crystallizing agent will be in the range
between about 0.001 to about 1,000 milligram (mg) per kilogram (kg) of body weight of
recipient per treatment, preferably in the range between about 1.0 to about 100 mg per kg
of body weight per treatment. The dose may be administered through any available
approaches, which include but are not limited to intravenous, intra-artery, intra-cavity,
30 intraperitoneal, and subcutaneous ways. The dose is preferably administered
intralesionally using a pharmaceutically acceptable carrier appropriate for the mode of
administration, such as by implanting an impregnated polymeric matrix or by

administering the dose in a buffered saline solution through a catheter continuously or at



15 bi oconpati bl e polynmer can be surgically inplanted into the tunor (i.e.,
intralesional admnistration) using well-known techni ques. The
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anti cancer treat ments, Non-surgica
that the crystallizing agents may exert anticancer effects by reducing the ability of the

tumor cells to provide energy, by damaging cellular structures and/or interfering with
signal transduction and other cellular procedures including but not limited to cell cycle
regulation, DNA synthesis, DNA replication, transcription regulation, and mitosis. As far
as the agents that crystallizes the centrosome and/or centrioles crystallization are
25  concerned, the said cell brain as a whole in this invention might be targeted. Because the
intracellular and/or interstitial concentrations of endogenous enzymes such as succinate
dehydrogenase in the treated tumor are effectively reduced or exhausted, the tumor cells
become highly susceptible to the damages induced by the primary treatments. Moreover,
it is believed that the use of crystallizing agents in accordance with the methods of the
30 invention will also minimize or eliminate the chemotherapy-induced tumor resistance
(commonly referred to as "multidrug resistance") which are typically associated with
conventional anticancer therapies. Specifically, the crystallization of the cell brain of this

invention, all cellular activities will be shut down irreversibly.



anti cancer procedures include radiation therapy, hypertherm a therapy,
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the darmg?nett}?odts YFhe Wekﬁmp%ill depend on a variety of factors. Such factors include the

nature of the anticancer therapy, the nature of the cancer, the severity and course of the

cancer, previous therapy, the patient's health status, the particular crystallizing agents or
combination of agents, and the judgment of the treating physician. In general, the

25  dosages of the particular therapy to be used in the present invention are fixed by the
particular requirements of each situation. However, the presence of the crystallizing
agent increases the number of tumor cells that are killed by the anticancer therapy. Thus,
the standard, pre-set dosage of the anticancer therapy is expected to become more
effective in the presence of the crystallizing agents than in their absence.

30 According to a method of this invention, a therapeutically effective amount of a
crystallizing agent is administered to a mammalian host, preferably a human host, to
selectively sensitize the tumor cells during cancer therapy. The method comprises

administering to a host having cancer a crystallizing agent in an amount effective for



conventional anticancer therapies, the crystallizing agent or the

conbi nation of «crystallizing agents is generally adm nistered prior to or
si mul t aneaoosl/g27ed t h 15 admi ni stration of the anticancer tPReT/apyyi3iioe. ,
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t et r a0l i ahowtd@0 nrgpper kgraf bedyweight per treatment. When the tumor has been eradicated

or reduced to an acceptable size, a maintenance dose of the crystallizing agent and/or

cancer therapy can be administered, if necessary. Subsequently, the dosage and/or the
frequency of administration can be reduced, or treatment can cease.

In another aspect of the invention, at least one crystallizing agent is combined

25  with at least one chemotherapeutic agent in a therapeutic composition to treat tumor

cells. In accordance with this aspect of the invention, the pharmaceutical compositions

comprise one or more crystallizing agents and one or more chemotherapeutic agents,

each of the components being present in a therapeutically effective amount, together

with one or more pharmaceutically acceptable carriers and optionally other therapeutic

30 ingredients. Preferred carriers include inert, non-toxic solids (e.g., dextrose, cellulose,

starch), semi-solids (e.g., glycerol sterate, polyethylene glycol, stearic acid, and

propylene glycol) and liquids (e.g., buffered saline, water, ethanol). Compositions

comprising suitable carriers and adjuvants can be formulated, prepared, and administered



tetrazoliumviolet, |INPT, neotetrazoliumchloride, NBT, diformzan of NBT,
TNBT, TC- NBT, TTD, MIS, WST-1, XTT, DDTT, and PCTT. The required dosage of
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cancer, previous therapy, the patient'sshealth status, the particular
crystallizing agent or conbination of agents, and the judgnent of the

treating physician..ln.general . a_suitab effectjve > . th

cryotal Ui S Syt SeRaRoy? rEtledRo DRIBRER the BriRatAgh A, mi
1,000 m | I dhgmdtRefapBhtid8enkk) AeNadedkah dcontpatylewolghdr @itrik &otpisect theer
treatnent, preferably in the range between about 1.0 to 20 about 100 ng per
kg of bodye slevghtsugained, aferabl congirah relaesetaiiles ciaigllisingrpgenténliit aghieyedor
reduced tonan ept i ze, i n S f rystallizi
agent and?%}}e p@@%{%egr%?%gir %8@0%%’12% g$m ﬁlg ea(r% d‘,gfiodf nhglg)glgs%ré}gwam% &
Subsequyentdiydegidiabldgsotgfers nBdtaict hehe dabbsgunady fof thaditysuallitingtapen(sadsde
reduced, or treatnment can cease. In another aspect of the jnvention, _ at

| east one ardjsspgsed aboyey Pagfeiably; thedvepsmpatible pslypper maggix pedisis cgpgrised of a
chenot her i e } Mo ki Lok t I'ls.
I accor danivesi Ry fipqlt2u phDRIAR il SRTRARNE Vi) BF WhERLert MTREn afif
conposi t i apsdilycavaiinblseoahe agr The imprpysitd bidcpinpgtite golysnandindreesuwgicaibr e
chenot her gpeuti c_agents, each of the cqnponents being present in a

therapeutil_gﬁ’llaln;ffe‘ie‘if1 TURAE VSRS l;kl’tot‘}@é? tUeHi th one or nore _
phar ffgfbeut' cal 'd@&&&ﬁﬁ 18 2B 8L LiRkDI HuQPh! tﬁ@%ﬁiﬂos‘?ﬁ&ﬁ%nﬁ%‘%ﬁ&ﬁ@f'tﬁe 30
ingredients. Preferred ctarriérs include inert, non-toxic solids (e.g.,
dextrose, medchtinvstjon mbhpbehhy keewn phaidniadsuticelly agcegtableeageht thatedeperds, at

| t hyl | |, st 1 i d, d | | ] dli id
o Yo P dubaR om i akits M Ry st Ao St B s ot b o
carriers %@17%%1 M’éﬁ:'i'ébi%,caﬁb b hREPeliAt 8/ ofd SRBHRELMINE aB6H 2t ToRILER-AVO

01/82780 PCI/US01/ 13730 32 using conventional, well-known nethods.
Pr ef er abl ygndttherequrgfetablly, itziohgeispdming chlpraanuicilctyetnphhephameds, bieoaryeim 0s- ar e

cuct ai Hed, THPRRRLE beloRali i Torey Sty Sk SRR oof el (De i o

achi eved. cohnd¥Rh¥Bfail RS his¥nib @eMpim¥dsbeo1EnEnEehbIeHicialycokhigkindy BbIehislf
bi ostabl e or 5 bi odegradabl e pol yners that act as the carrier matrix for

t he cryst adoli¢hiimsaligeninbleytinea|pselitage] aidseelated gombounds that ineragse ywith fke

bi oconpati bl e, pal yner matri x _bhody i s conprise . bj rada

Pboor bont e EHeRoh che TRk HregiRd. LAs REP Ghefdndpfheip hORYLAE AhE: are |
readily avigedtattdemtibebdifie avdilablehe the e, aliiamed bddpealypapliod & Mpolpystte 68n be
surgically inplanted into a tunor using well-known techniques. 10

Chenptfer aipe prdsentageentiansui t abl e for use in the conpositions and met hods of
t he

In addition, crystallizing agent(s) with or without chemotherapeutic agents can be
combined with the known non-surgical anticancer techniques such as radiation,
photodynamic therapy, gene therapy, antisense therapy, immunotherapy, hyperthermia,
and electric therapy.

25 It was also found that crystallizing agent(s) and/or chemotherapeutic agents
might stimulate tumor growth at low dosages. In addition to stimulating tumor growth,
low dose therapies also tend to induce resistance to subsequent treatments (Kong, Q., et
al., (2000) supra). Thus, a significant advantage of the present invention is the ability to
effectively deliver high dosages of crystallizing agent(s) with or without

30  chemotherapeutic agents through the local, preferably intralesional, administration of
crystallizing agent(s) with or without chemotherapeutic agents. In a particularly
preferred embodiment of the invention, a biocompatible polymeric matrix device is used

to provide a slow, sustained release of the active ingredient(s). Such devices not only
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agents. The XTT, DDTT, and PCTT. The combination of the crystallizing agents is also

20  determined by the targets that are to be detected. For example, tetrazolium violet (TV)
forms crystals mainly in centrosome, therefore it can be used to specifically visualize
centrosomes, while MTT forms crystals in microtubules, mitochondrion, and nuclear
envelopes; and TR forms crystals in envelopes and/or other structures close to envelopes
such as endoplasmic reticula. Therefore different tetrazolium salts or analogues may

25  specifically crystallize certain cellular organelles or sub-organelles.

According to a method of this invention, an effective amount of a crystallizing
agent is administered to a cell sample or tissue sample, preferably a cell sample, to
visualize cellular organelles and/or cytoskeletons of cells. The required dosage will
depend on the nature of the cell, contacting period of time, cell number, thickness of

30 tissue section, crystallizing agents that will be used, and the visualizing targets. In
general, a suitable effective dose of the crystallizing agent will be in the range of about

0.1 to about 1000 microgram (ug) per milliliter (ml), preferably in the range of about 1.0
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Pr ef er ablwQ ot/82380 crystal | i zing agent is a substrate of thepCEPUR§IB330 | N a
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Wiile it is possible to use the 5 crystallizing agent(s) alone, it is
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cellular activities such as cell cycle, signal transduction, aging, carcinogenesis,
apoptosis, antigen editing, receptor regulation, memory, motility, biological clock,
checkpoint, molecule transportation, intercellular reaction, gene transcription,
intracellular action, developmental biology, cancer biology, degenerative disease, and
25 autoimmune disease. The said cell brain of this invention, mainly consisting of the
centrosome, centrioles and the connecting filaments, is expected to play an important

role in regulating a cell’s self defense and other cellular procedures.
In still another aspect of the invention one or more crystallizing agents are used
for isolating cellular organelles through the crystallization of the interesting organelles.
30  Crystallization will effectively conserve the native 3-D structure, and therefore avoid the
possibilities of artificially changing the structures of the isolated organelles by traditional
techniques (Paintrand, M. et al., supra). The isolated organelles are used for structural

studies of the organelles or to provide the organelle-associated proteins for the



10 inert, non-toxic liquids (e.g., culture nedia, buffered saline, water,
culturing nedium. If desired, the kit nmay also contain m nor anounts of
nont oxi c ve@Ri/B178ry substances such as wetting or emnul sifpCnysagsmios, pH
buffering agents, and the like. Conpositions conprising such carriers and
adj uvants may be formul ated, and the reﬁﬁlting formul ati ons may be
sterilized, using well-known convention net hods and techni ques. 15
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proteins are known to the arts.

Except for isolating cellular organelles, crystallizing agents may be used for
screening and detecting dehydrogenase inhibitors. Once the candidate dehydrogenase
inhibitors are used, the crystallizing agents of this invention will not form visible
25  crystals. The crystallizing agent used for this purpose may be any tetrazolium salt. It is

preferably selected from the group consisting of tetrazolium salts, 1H-tetrazolium, 2H-
tetrazolium, tetrazolium violet, MTT, and the analogues or derivatives thereof. The
procedures for detecting or screening dehydrogenase inhibitors are known to biologists
in the art.
30 The invention is further described by the following examples, which are
illustrative of specific modes of practicing the invention and are not intended as limiting

the scope of the invention as defined by the appended claims.
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20  However, it should be understood that the present invention is not limited to such

Examples, but various changes and modifications can be made without departing from

the scope and spirit of the invention.

EXAMPLES
25

EXAMPLE 1: PREPARATION OF CELLS FROM FRESH TISSUES FOR
CELLULARORGANELLE VISUALIZATION

Cell suspensions were removed from surgical resection specimens of

30 intracranially or subcutaneously established gliosarcomas in rats by removing samples
(0.5 — 1.0 cm square) of tissue and then mincing the samples with a razor blade in PBS at

room temperature. Minced tissue was then washed in PBS and resuspended in 2 ml
aliquot of PBS containing 2.0 U/ml of collagenase and 0.2 U/ml DNase , and then

incubated for 2 hours at room temperature. During the incubation, the samples were
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EFFECT OF CRYSTALLI ZI NG AGENT ON 9L GLT OSARCOVA TUMOR CELLS

1A (treated with TR) and 1B (treated with TV), respectively. These data demonstrate

that tetrazolium salts, the substrates of SDH are effective, in a dose dependent manner, in

killing tumor cells.
20
EXAMPLE 3: SYNERGISTIC EFFECT OF CRYSTALLIZING AGENT
AND CHEMOTHERAPEUTIC AGENTS ON 9L
GLIOSARCOMA
25 Crystallizing agents and various chemotherapeutic agents were tested,

individually and in combination, on 9L gliosarcoma tumor cells. Treatment was

administered one day after the cells (4000) were seeded in a 48 well plate, with the

number of cells counted in 6 hours. MTT at 10 ug/ml was tested with cisplatin and

BCNU. MTT at this dose significantly (p <0.005) enhanced the cytotoxic effects of

30  cisplatin (10 pg/ml), and BCNU (25 pg/ml) (Figure 2). All data represent the mean of 3
to 4 repetitions.

As is evident from Figure 2, the crystallizing agent and chemotherapeutic agents

are effective in inhibiting tumor cell growth when applied individually. However, the

combination of crystallizing agent and chemotherapeutic agents is demonstrated to be

35  synergistic.



10 Tunor cells were exposed to escal ating concentrations of SDH substrates,
tetrazoliumred (TR) and tetrazoliumviolet (TV), respectively. The tunor
cells (4000)1/82180 € seeded in a 48 well plate one day beforPeTUSEABM®Nt Was
adm ni stered. The concentrations of TR and TV were sanme, as indicated in
Figures I A and 113, 15 respectively. Thg,concentration was 250, 50, 25, 5,
and 0 g/m . Tunor cell nunber was cal cul ated one day post treatnent.
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dem)nf@r ate (gﬁff ﬁ 35 synergistic. WO 01/82780 PCT/US01/ 13730 38 EXAMPLE
4: | v&' ACTIVITY OF CRYSTALLI ZI NG AGENT Small cell 1ung
cancer (SCLC) cells (2x105) were injected subcutaneously in rats to test
the in vivo cytotoxicity and efficacy of tetrazoliumsalts. Tetrazolium
salts in 5 polylactic acid polyner vgé'ibéelrrpl anted in rats with 14 day
established 9L gliosarcoma in the right flank area. Treatnent was
initiated as follows: G 1, tunor control; G2, TR in polyner at 2.5 ny/kg;
G3, TVi nGnﬁipy(ﬁ)ar at 2. 5Tf@{nk@1 and G4 "[Mliﬂbr&zB(ﬁg?)kg ThEvetluH?EDr vol ume
was mnmeasured . ,

1G] 58,533 om?
2(6) TR, 2.5 mg/kg 44+5.3 cm3 <0.05
3(6) TV, 2.5 mg/kg 214+2.3 ecm3 <0.01
4 (6) MTT, 2.5 mg/kg 24+3.6 cm3 <0.01
15
EXAMPLE §: VISUALIZATION OF CENTROSOMES OF SHP77 (SCLC)

CELLS FOLLOWING TREATMENT WITHTYV.

SHP77, small cell lung cancer cells (SCLC), were exposed to tetrazolium violet

20  (TV, a substrate of SDH). The tumor cells (4000) were seeded in a 48 well plate one day
before being treated. The concentration of TV was 50 ug/ml. As shown in Figure 4,
centrosomes, usually one in each cell, were crystallized at the poles, with the cell
viability being significantly reduced (see data in example 1). After being treated under

the same condition, the centrosome of 9L gliosarcoma tumor cells were all crystallized

25  (figures not shown).



< 0.05) in the treated groups, as conpared to tunor control (88.5 7.8
cnB). See Table 1 10 and Figure 3. Table 1 G oup (n)Treatnent Tunor size
(cm P vawes1/4(76) - - - 88. 523 cnB 2(6) TR, 2.5 ng/ kg445. 3 cnBROT/ASB(BGITV, 2.5
ng/ kg212. 3 cnB8<0.01 4 (6)MIT, 2.5 ng/ kg243.6 cnB<0.01 15 EXAMPLE 5:

VI SUALI ZATI ON OF CENTRCSOMES OF SHP77 (4CLC) CELLS FOLLON NG TREATMENT
WTH TV. SHP77, small cell lung cancer cells (SCLC) vvere exposed to

| el | 4000
tetazol| gL wen% % ThZ (4000
concentration of TV was sones,

WWEWXHHQ\H]

usually one in each cel I 'L at the poI es, vmth the cell
viability being significantly reduced (see data in exanple 1). After being

treated under ' unor
cel |'s yero. al | S5rgutdTRIE SN SoRed s RIEFTRIRTTRS oifjo dR3R06H Wert

PCT/ US01/ §d3d (ﬁ& BXANGYfdre 6beily StdkddZATThONITFE. MsCRT WBUkdsn Btgufd 5, the

GLI OSARCOVA CANCER CELLS FOLLON NG TREATMENT W TH MIT 5 9L cancer cells
ver e expodbgrobuloramg seienr enyelopes avere Herencyl the cysbopried e thsBeded one day
before being treated with MIT. As can be seen Figure 5, the mcrotubules
and nucl ear envel opes were frozen by the crystals fornmed on them 10
EXAMPLE 7EXMBTA T ZATI QRYFTAMIAZATION ON MRTOCYBONDWONO®BL G OSARCOVA
CELLS10 FOLLON NG TREATNMENK SBSOIVYISTOFL9I9 GLIOATNOOMACELLSe! | s were

exposed to MIT (50ug/ M ) FOLEONINQIRIATVEENT WIEHIMTDY cel |'s (4000) were
seeded one day before being treated wwth MIT. As 15 can be seen in Figure

6, the mtochondrion or |ysosonmes were crystallized by the crystals forned
on them 9L gliosarcoma cancer cells were exposed to MTT (50ug/ml)- a substrate of

SDH. The tumor cells (4000) were seeded one day before being treated with MTT. As

15  can be seen in Figure 6, the mitochondrion or lysosomes were crystallized by the crystals

formed on them.

EXAMPLE 8: CRYSTALLIZATION OF NUCLEAR ENVELOPES OR
ENDOPLASMIC RETICULUM OF 9L GLIOSARCOMA
20 - CELLS FOLLOWING TREATMENT WITH TR

9L gliosarcoma cancer cells were exposed to TR (50 ug/ml), a substrate of SDH.
The tumor cells (4000) were seeded one day before being treated with TR. As can be
seen in Figure 7, nuclear envelopes and/or endoplasmic reticulum in most cells were

25  frozen by the crystals formed on them.



20 EXAMVPLE 8: CRYSTALLI ZATI ON OF NUCLEAR ENVELOPES OR ENDOPLASM C

RETI CULUM OF 9L GLI OSARCOVA CELLS FOLLOW NG TREATMENT W TH TR 9L

gl i osarcov@ovsateer cells were exposed to TR (50 ug/ m), areDbstv@r® of SDH.
The tunor cells (4000) were seeded one day before being treated with TR As
can be seen in Figure 7, nuclear envel gpes and/or endoplasmc reticulumin
nost cells were 25 frozen by the crystlgfs formed on them WO 01/82780 40

PCT/ USQL/ éﬁ?SO_ _\H@at !i.s claimed is: 1. A nethod for treating cancer
conprisin L ng to a mammualian patient an effective anount of a
cel lul ar organel | & GhBsPIdd FbdihgaeRBér é&%ﬁm whekBiterings 3 & MebMdien ms
visible crystals in said organel ['e of sai ce%s through a reaction_ 5

cat al yzedphijent eh |efﬂeetnveemms>f azelltige organ¢llsderagieldiziar gentd GOt mwhergper ei n

Lot razol ) (i anat Agies dnmecgrpQla e RRble or Jud R AP B0

claim4, whst ({b}tmug%ylﬁessel ected fromone of the group consisting of

p- Ani syl Bl ug%Tet razol i um Chl ori de, Ani syl -p-Nitro Blue 10 Tet raiol ium
Chl oride, Thi &zol whebn@tbo@ 2c<zwrd13§rﬁ<2@f dlz oTherein the COHA 3 pejected from t

pht hal hydr azi tetr | 2-(2' -
Benzot hi aZtl C}{’ %‘ Qrf3 OHCIH%QI eﬁrg?%y ﬁ%ﬁﬁ% ét(ar%%zo ?g%%{:elh?orl de,

5- Cyano- 2, 3 3di t qfh)é'métﬁ@d aa:efdmgm@ dsziinO]’ ivii@)ein the COCA is selected from one of
[3-(4,5- Drrethylthlazol henyl]tetrazollum Bro

1-[ 4, 5- di thst ggquphiscmwnng qiy 1P Aznwl cﬁlsﬁé%a?@t%ﬁ} PIGR, H-ORSY Pg%iffeﬁm 15

ni troblue zoI iu id t |
c_hI ori ?g Tte% 1let ror&l{?’gﬂt@%zoﬁﬂﬁ%@lol Ziblilgl or?2 Bgl%-qt%é% lﬁl tr et razol ium
viol et, (%hﬂléﬂilyaﬁeﬂls}ﬁny|tétra'ﬁel(h&n nbhlbﬁads)gnyBI)ueS }nchfmy]humt r allotideym @ARbr i de,

2- |odo hen t - 5- t I lorid
LA R R N R S S

g 2 8' S ( 2-40Bh M O¥H et t 'RroPras)! T9RNSMAnerR it SSILAF 0L SLatphefAT OB ki de.
'Egt rSaS 1) lrr:etfgqyﬂg;dle% az?lgt BﬁgﬂgﬁlhﬁlﬂﬁiﬁzodéﬂbbgﬁFrﬁplimmylt@i‘Baglmn)l- 2bcamisla,l f dpistyryll ) - 2H
354 85 campsA bR shipide 21 Bty I ReRi Rl FbPEE, 1P TTSE e
?’2[‘?2%[ ?ﬁ[ﬁ&h{rg@h” ) 18%0@1410@&_\," bhaBhiteotdieizb B! iriere: Co-pr-iciRphdiyln(hl ue
nitrophenyl)-5-phenyltetrazolium chloride, 2-(p-iodophenyl)-p-nitrophenyl-5-
phenyltetrazolium chloride, m-Nitro Blue Tetrazolium Chloride, m-Nitro Neotetrazolium
Chloride, 2,2-bis(2-methoxyl-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-carboxanilide, 3-
20  (4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium salt, tetrazolium bromide, thiazolyl blue tetrazolium bromide, 3-)4,5-
dimethylthiazol-2-yl!-2,5-diphenyltetrazolium bromide, Nitro Blue Monotetrazolium
Chloride, p-Nitro Blue Tetrazolium Chloride, Nitro blue tetrazolium chloride, 2,2'-di-
nitrophenyl-5,5'-diphenyl-3,3'-(3,3'-dimethoxy-4,4'-diphenylene)ditetrazolium  chloride,
25  Neotetrazolium chloride , 2,2',5,5'-Tetraphenyl-3,3'(p-diphenylene)-ditetrazolium
chloride, Nitrotetrazolium Violet; Thiazolyl blue, tetrazolium blue chloride, 3,3'-3,3'-
dimethoxy(1,1'-biphenyl)-4,4'-diyl]-bis(2,5-diphenyl-2H-tetraz olium)dichloride,
Nitroblue tetrazolium chloride, o-Tolyl Tetrazolium Red, sodium 3'-[1-[(phenylamino)-
carbonyl]-3,4-tetrazolium]-bis(4-methoxy-6-nitro)benzene-sulfonic acid hydrate, p-Nitro
30 Blue Tetrazolium Chloride, Piperonyl Tetrazolium Blue, p-Tolyl Tetrazolium Red,
Thiocarbamyl nitro blue tetrazolium chloride, 2,2'-di-p-nitrophenyl-5,5'-di-p-
thiocarbamylphenyl-3,3'[3,3'-dimethoxy-4,4'-biphenylene]-ditetrazolium chloride,
Tetranitroblue tetrazolium chloride, 1,3,5-triphenyltetrazolium, Tetrazolium Red, 2,3,5-



ni trophenyl -5, 5" -di phenyl -3, 3' - (3, 3' -di met hoxy-4, 4' -di phenyl ene)di tetrazol i
um chl oride, 25 Neotetrazoliumchloride ,

2,2 ,5, 5’'waetsaphenyl - 3, 3' (p-di phenyl ene)-ditetrazol i um POT/ORIEB]730
Nitrotetrazolium Violet; Thiazolyl blue, tetrazolium blue chloride,

3,3 ->3,3 - dinmethoxy(1, 1 -biphenyl)-4,4" -diyl]-bis(2,5-diphenyl-2Htetraz
oliumdichloride, N troblue tetrazoliumchloride, o-Tolyl Tetrazolium Red,

sodium 3" -[. 1- henyl ami.no) - . . . . .

car bony! TR EEREIN TP Taaralig, 4ol ieleb urentings 25 ibemds ¢
hydrate, paNetrhlidh BhigidéetyRaphemm3Ghiishd Sephtiyipestanyliun eéHed®, i 21m Bl ue,
p-Tolyl Tetrazolium Red, Thiocarbanyl nitro blue tetrazolium chloride,

2, 2" - di - pliphanybpii&mpphtbyd-2Hgtetrpzolium chloride, Veratryl tetrazolium blue, 4-[3-(4-

t hi ocar banyl phenyl,- 3, 3 ' s di XV 4, 4> 1.Di nyl -ditet Hhum

chl oride,™ %%’FPQX%@SBF@@@%ﬁ'ﬁ%&*& ngrpg%ggﬁg S,WP%QW?’? é’?&r(g'zol ium
Tet r azol | MBthRe-4-Rotfo-5-sWEdSHbh P30 80 REAWEDSc4:béR4hilde. t r | phenyl tetrazol i um
chloride), Tetrazoliumviolet, Violet Tetrazolium 2,3,5-Triphenyl -

2-Htetrazol i4m chhomethed agcardigiginelajm 13wherginid crystaliming agputis selegied i um
chl ori de, i.bhenyl - 3- avl ] - ' [ tryl
tetrazol i%‘?ﬁ%ﬁ%g}u&ﬁ’- {1%13 l(sﬁné iq%?ieg%%élﬁy )V-l(gai mmf’?a:’“ %L%gggyﬁ?k%%ﬁ{%yr%g%bl i o] -
1, 3 - benzgnakgdessfl MOTaig] detivativdssiicteofd

met hoxyl - 4- not r o- 5- sul f ophenyol%i- 2Htetrazol i um 5-carboxanilide. 4, The

met hod accor di-ng L8 énathof sccoppipg dp relaimy &, ehgreinthe stiaghvaganeunt ofswrdct ed

et gl | OB el APisglne. PRRAL R M b ook e PRy R UBRuChogg

net hod aclgg,ikgjd@g to claiml, wherein the effective amount of said 10

crystallizing agents is in the ranges_ between about 0.001 g/ kg/day to about
1000 ny/ kg/ day. &he mrthodeptroeing o clithgl. t whespin the Lrysigiising aeemds used
crystalligj L ' ' - SUr gi Leher s t he
or b cont LR RS M gl sl E PR e e e

hor none tihemppy hypsitiumid hbeapy, hhabedyharpe, limnhexliapyny, epbabddymantiber apy,
gene therapy, ultrasound, |aser, hyperbaric oxygen therapy,

ant i akgi oYeiIBEi sleete gDy afkhei LERBY BliAsBAs (ASFT Wﬁ%ﬁaﬁﬁw&?ﬂ fis&2¥et hod
accordi ng 1 alm: i . jjncreases the activity

and/ or ex%@%gékgérﬁlst}geﬂgd?%d;g%ﬂ;glgg‘?éb%?ﬁgliﬁgﬁ%%%d according to claim1,
wher ei n sai d TTOCAThs nadinodbsoatingl to nlagm 6)Oviphen nthe gand dekdpy acreegesdbé e
carrier. 9. The &Et hod accorgi}g%rto claim1l1, wherein the cancer is selected
from t he AVEYBYBNBIPLESSI0f oS AyRIQgeRRYsE:, sar coma, carci nosar coma, | ynphona,

and leukem a g The method according to claim 1, wherein said COCA is administered in a
20  pharmaceutically acceptable carrier.
9.  The method according to claim 1, wherein the cancer is selected from the
group consisting of carcinoma, sarcoma, carcinosarcoma, lymphoma, and leukemia
10. A method for treating an infection selected from the group consisting of
viral infection, bacterial infection, parasitic infection, yeast infection, and fungal
25  infection, comprising administering to a mammalian patient having an infection an
effective amount of a cellular organelle crystallizing agent (COCA), wherein said COCA
forms visible crystals in said organelle of said cells through a reaction catalyzed by
cellular enzymes.
11. A method for visualizing the structure of cellular organelles and/or
30 cytoskeleton, in tissue or in cell suspension, said method comprising the steps of:
(a) obtaining a tissue sample or cell sample, said sample containing a plurality
of cells, wherein said tissue or cell is selected from the group consisting of

normal mammalian tissue or cell, pathologic mammalian tissue or cell,



10. A nmethod for treating an infection selected fromthe group consisting
of wviral infection, bacterial infection, parasitic infection, yeast

i nfecti owoansgk78ungal 25 infection, conprising adm ni st ePCHVZSt1613230
mammal i an patient having an infection an effective amobunt of a cellular
organell e crystallizing agent (COCA), \Qﬁerei n said COCA forns visible
crystals in said organelle of said cellS through a reaction catalyzed by
cellular enzymes. 11.. A method for.visualizing the structure cel |l ul ar
organel | es and/ or ne%a%ﬂ‘f?@ﬁ?& & SRl iaﬂgt' sﬁrgg%‘rsmﬁ nseieé:%% E{?gbgﬁ%i%ﬂ?p sai d
net hod conpri si ng chbRgstRoRFDabbria, pAlasd) fdh gtk Neeadt dnti phiae sanpl e or cel |
sanpl e, said sanple containing a plurality of cells, wherein said tissue
or cell is sel@¢teontheting salirk tisguo spmplenei estli sagipds with onawr mermesystalizieg ssue
or cell, pathol ogic | ian.t.issue or |, MO Q1) 827 01/:13730 42
neopl astic tissue ag$nr{§g]ﬁe,r Cglﬁ%ﬁl?lﬁse&%tr%egﬁllﬁg %ugpeogt"/ésgglle r%c%'r% at?%{é]y(g}gét}%g
consi gting of bact&hicon P 85itlt Erysthlliz{igs agstast tAa cenplAsd ,in (&)d ceNtREL i Ny
said tissue sanple or cell sanple with one or nore crystallizing agents
under conditions wreeneResrandfor cpiopkerigtons affsaidicsllpprtivhssst al s t hrough the 5
reduction of said allLzin nt h i i |

organel | es and@)r Vg{lf%{%% I é%%ngryg@%saﬁog}{%%l ﬁs%gfdyp‘%%?ghgs,g?éf%ﬁe\%i gggjl?’%zi ng
sai d crystals for gpgskdletdnd, dheeby Wetsctiog ghs @umdsr andl/sbapescyft s« edetitians,

t hereby detecting the nunber and shapes of said cellular organelles and/or
cyt oskel et ons. 10 o1gancheseandior K5@skeletoRsdi ng to clai m 11, wherein said

cel l yar orgapgl | %P@%iétﬁ&d a&&@gg‘% gisa% 118 wc‘ff'elrﬁﬁtsﬁfgl] gérlﬁ%t&gmgpwacvor

consi sting of. 'centrosone, cen péricentri teri
peri cent ré¢ydsskeltdnotik ¢ sedgitedl] #oms phendgreupotensiztidg esf: cemtosante] | eentridlesys,
ki net ochore, nenbrane skeleton, mcrovilli, cili

, a, flagella, i
mi crof i | aPREISERTIONE tmAteriph |REHEFRIENS. inKoty spiafies sPedin Pl i’?@eﬁ’ j Gogtractile.
| nt er medi A IddoAIRBIeS mdrRh P Uerds GG QIS flaBiiE] SABRMRmER QRRL | N,

nucl ei, nuctéar natrix, nuclear Tam’na, core nts, nuclear 'envel ope,
nucl ear pfilameanplmicesubules;| eecontraetiibr arieg,, deEatmciree e, filapleatsa telembreanes,
ol gi . compl exes, ol gi aE aratus, endoplasmc reticulum . endosones,

per ox}%s ong¥OmesEREss QSOTHG, oS FARY , NUGIE, MUslsaio ARadliX, Bucleq] olapping, (¢pre

accor di nggifehls@hiRidd eMBRHE] Audifl® JAgORbRBIckSs, uSRMERMbSAeS, dehtrosBre,

sel ected fromthe group consisting of carcinom, sarcomm, carcinosarcoma,

| ynphona, plasmal inewlbeanies,, Golgi complexes, Golgi apparatus, endoplasmic reticulum,
endosomes, peroxisomes, proteasomes, phagosomes, and ribosomes.

13. The method according to claim 11, wherein the neoplastic tissue or cell is

20  selected from the group consisting of carcinoma, sarcoma, carcinosarcoma, lymphoma,
and leukemia.

14. The method according to claim 11, wherein said crystallizing agent is
selected from the group consisting of tetrazolium salts, tetrazolium violet, MTT, and
analogues or derivatives thereof.

25 15. The method according to claim 11, wherein said crystallizing agent(s) is
used for studying the cellular regulation, wherein said cellular regulation is selected from
one of the group consisting of cell cycle, signal transduction, aging, carcinogenesis,
apoptosis, antigen editing, receptor regulation, cellular memory, transportation, cell
motility, molecule transportation, intercellular reaction, intracellular action,

30 developmental biology, cancer biology, degenerative disease, and autoimmune disease.

16. A method for isolating cellular organelles and/or cytoskeletons, in tissue or

in cell suspension, said method comprising the steps of:



14. The method according to claim1l, wherein said crystallizing agent is
selected fromthe group consisting of tetrazoliumsalts, tetrazolium

viol et, MIOpr/saT80 anal ogues or derivatives thereof. 25 15pCTsowmsrivod
according to claim 11, wherein said crystallizing agent(s) is wused for
studying the cellular regulation, wherg" n said cellular regulation is
selected from one of the group consisting of cell cycle, signal

t ransducti on, i ng, .carcinogenesis opt 0si s,, antkgen _.editin ecept or
regul ati on, ce(laall upﬁ'fﬂ%}ﬁ stag}plepgrr ?ezf?agl???e’csgidi Sa“i’?il)‘tgf‘?qt?%?l,ngr?bﬁgﬁﬁ e
transportation, i QFesnehiheted s4i@agéuedt, cellNd Eel6dtd HOAY thaGrdudconditing of

devel opnment al bi ol ogy, cancer biol ogy, degenerative di sease, and autoi nmune
di sease. 16. A nvphpal memmadish diskyry ot eelly pathologigamemmalian igisee or cell,

cytoskeletons, in_tissue or in cell_s ension, saj t rising the
steps of : WO 01/ 85‘?%3*‘%&%?%61?"1_3"?&0”‘%%8? a(}r_g%%%r% %6%5{52 ?rggsﬁggp ?1%? e or
cell sanple, saidcsaiRting ofGRétaHid)ipRtisite, Phntiug) yehyt an@blagl | s, wherein said
tissue or cell is selected fromthe grougl consi sting of normal mammalian
tissue or cel |(b) paehtioerid tisaumedmplp ofj eeduample gathy one pegprastystalizingue or
cell and the organi I r . . 5 ASL S ria,
parasite, fungus, ag%ngipﬁéaﬁg%ﬁg%és, tﬁ%e%g%é%gnsoafﬁrg&@%?fg’g%ﬁ’sstg}rgp gq%ere cel l
sanpl e Wi th one oked®tieén Cofy siial ryzthligingaggsit Sbyunkkerengpnel tih osasd tdeHiilaper mi t
formation of visible crystals through the  reduction of said crystallizing
agent by the enzy®eepnpesani@r epppkaleions of saidicslls estisspess or cyt oskel et ons of

sai d l1s or tis - 10.6¢) ti j.d ;| ul |1 or
cyt oskel et ons @%g?sleégiﬁtgﬁt Sag(gntcr%?@hlgaltol H;él%tshe@éf d t%sg{e%?}déﬁt hlglgrﬁgﬁ:ger and
shapes of sai d celcknttifirgation,gtherbl edetertidg dhe ayimbsk ehétshmses afhshid sellalar ng and

anal yzi ng the proteins_on hem 17. The t hod acgording to clai.m 16,
wherein sai d crys®PEEUes A ébﬁos}géew&% ag Il%’ti‘it’é‘& apﬁ@ﬁgb'ﬁggéh%wt%gq sting

of tetrazoliumsalgs, 1Htetrazolium 2Htetrazolium tetrazoliumviolet,
MIT, and the anal ogues or derivatives thereof. 18. The nethod according to
clai m 16, whelt’zi nThaimethod sicadilingi tvg clgrent6,i whersind saifl oerystallieiogi aggnting

det ecti ng dehydrogenase inhibitors. 19. The t accordi to cl.aim 18,
Wher oo S GSTANT BAGFOUGEHEE P o3t ILEY ee U PO LHE: QB URS 5¢ i ng
of tetraz@lihimuaAlibRe, Mt Sld ez AldidPies SHidRhiva@hdrbon  tetrazoliumviol et,
MIT, and the anal ogues or derivatives thereof. . '

18. The method according to claim 16, wherein said crystallizing agent is used

for screening and detecting dehydrogenase inhibitors.
19. The method according to claim 18, wherein said crystallizing agent is
20  selected from the group consisting of tetrazolium salts, 1H-tetrazolium, 2H-tetrazolium,

tetrazolium violet, MTT, and the analogues or derivatives thereof.



