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ABSTRACT:

Recent advances in the field of human moleculareties have revealed gene based disease
mechanisms in many areas of medicine. The stuahewfprognostic and diagnostic markers in large
numbers of clinical specimens is an important stejpanslating the new findings from basic science
to clinical practice. Tissue microarray is a redanbvation which facilitates analysis and brid¢jes
gap between candidate discovery and candidatendgesfihey are routinely used molecular
epidemiology, drug development, and determine tugmmstic, diagnostic and predictive value of
new biomarkers. This technology should not be ceeduwith DNA microarrays where each tiny spot
represents a unigue cloned cDNA or oligonucleotideissue microarrays, the spots are larger and
contain small histologic sections from unique tusnarr tissues. The purpose of this article is téengv
this increasingly popular technology, focusing @vesal technical aspects of tissue microarray
applications.
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INTRODUCTION

The practice of pathology is currentlyscale and well characterized clinical
undergoing significant change, in large parspecimens need to be processed and screened
due to advances in analysis of DNA, RNA andor multiple markers, but the use of
protein in tissues. These advances hawonventional approaches is tedious and time
permitted improved biologic insights intoconsuming. The application of tissue
many development, inflammatory, metabolicmicroarray (TMA) platforms facilitates such
infectious and neoplastic diseadddowever, analysis, indeed it is very useful tool to bridge
the recent use of high throughput technicahe gap between candidate discovery and
approaches to analyze molecular alterationsandidate testing. Slides derived from TMA
occurring during cancer development ( i.eblocks can be used to study gene amplification
expression and CGH arrays, protein analyseahd protein overexpression by DNA & RNA
have produced enormous pools of preliminarin  situ  hybridization (ISH) or by
data that needs, eventually, to be validated . immunohistochemistry (IHC) with tremendous
order to define their clinical significance, largesavings on analysis time in addition to labor
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and reagent costs. The routine use of thimaximum practical array area in the recipient
technology can accelerate studies seeking tidock with each of these needles will be
association between molecular changegpproximately 500, 200, 100, 50 cores
clinical end points and validation of novelrespectively. A template grid with selected
biomarkers as well as transition of basi@rea size and individual sub arrays should be
research results to clinical applicatidrisThis made prior to construction of tissue array. The
technique has potential to allow validation otthoice of selecting a needle size is crucial
new genes at a speed comparable to the ragldpending on the quantity and quality of
rate of gene discovery afforded by DNAavailable tissue. A general dictum is that, the
microarray’ The purpose of this article is tolarger the sample size, smaller should be the
review the technological aspects of TMA anctore diameter. As the needle diameter
its application in biomedical sciences. increases, the spacing between cores must
DESIGN CONSTRUCTION AND incr_easé*. The core is placed at_a speci_fical!y
TECHNI’QUE OF TMA assigned co-ordinate ()_(-Y guide) which is
Battifora et al in 1986 described the accurately _recorded, typlcglly on aspreadsheet
“multitumor (sausage) tissue block” which.SUCh as Microsoft .E).(Célt IS |mperat|ve_that
they further modified in 1990 as theln each cycle a recipient hole is made first and

“checkerboard tissue block”. In this techniquéhe_n _ dotn(;]r ltlssue IS CgredB ]!f a rs{erlgs tﬂf
described for constructing multitumor sausag e(i‘lplen_” ote; fare rg% € ¢ eﬂ?re | atr_l t fe
tissue block described by Battifora, one m IS VWHGERSE'Or'Med due 1o the elasticily o

thick ‘rods’ of differentdiEelits ware Wrappedparafﬁn' It is always useful to make a pointer
in a sheet of small intestine which was thef°' " the top left of the_ array area O.f the
embedded in a paraffin block& TMAs are recipient block for providing orientation.

composite paraffin blocks constructed b),\Iormal controls should always be included in

: N o he array’
extracting cylindrical tissue core biopsies fro ; e
different paraffin donor blocks and re- MA'’s are broadly classified into three types-

embedding these into single recipient block eh/lu't' g Progressmn_ array (based on
defined array co-ordinatés. A tissue Wpr stag_e) and prognostic arrays when
microarray instrument (for eg. BeechetUMor S W.'th kno_vvn clinical endpoints are
instruments) is used to acquire a tissue CO,aerrayed. With multi tumor arrays, many tumor
from the donor block.12. The current BeecheP€S are sampled from a d|verse_s_et of qlonor
instruments arraying device is designed tg'0Cks. and arrayed on one recipient tissue

produce sample circular spots that are O_Gmm?croarray block. With this type of tissue
in diameter at a spacing of 0.7-0.8 rArfihe microarray, a large group of tumors can then

surface area of each sample is 0.283romin be expeditiously screened for the presence or

740,11
pathologists term, about the size of 2-3 higﬁ‘bsence. of novel markefs: h Ilzor_ tLIJmor q
power fields. The use of spots on a single sliggrogression —-arrays, — morphological = an

is variable depending on the array design; th@olecular changes through the different stages

current comfortable maximum  with O.6mm°f tumor progression, of one particular tumor

needle is about 600 spots per standard gla%)e’ can be assessed in tumor progression
microscope slide. fissue microarrayS. In prognostic (patient

The essential idea in arraying is to match thgqtcome) arrays, correlation of tissue

core size to the number of cores and put theggcrtoarray-derlved data with (;’.“n'fal ];OHOW' .
cylinders of tissue friendly into the userP: '0 dSSESS Prognosis or patient oulcome, 15

friendly recipient block. The standard needle&f t'.5i9’t'“§iga”t interest to clinicians and their
come in 0.6, 1.0, 1.5, 2.0 mm diameter. ThBZIEN'S:
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ADVANTAGESAND LIMITATIONS OF

TMAs

There are numerous advantages & limitationsISH and m RNA ISH on each tissue sample
of TMAs over standard techniques like IHC, separately. These are illustratedliable 1.

Table 1: Advantages and limitations of TMAs

ADVANTAGES LIMITATIONS

Amplification of scarce resource: There is high  variability in
Instead of 50-100 conventional sections intralaboratory and interlaboratory results
analysis from one tissue biopsy, the micro ar mainly due to inter laboratory differences
technigue could produce material for 5,00,( in antigen retrieval, staining protocols,
arrays represented as 0.6mm disks of tis antibodies used and in interpretation of
Thus this technique essentially amplifies (ug results.

10,000 fold) the limited tissue resourdes.

For research purpose with decreased as&awall cores sampled may not
volume, time, cost: Researchers can study r@presentative of the whole tumor, partic
entire cohort of cases simultaneously by heterogenous cancers such as
staining just a few tissue microarray slideslenocarcinoma and hodgkin’s lymphotha.
generating a large amount of data in a relatively

shorter time’:®

Simulataneous analysis of very large numbe A tumor tissue may comige of me
specimens: TMA provides high throughput d. different histologic areas within itself, su
acquisition and statistical significance of n« regions of apoptosis, necrosis or inci
markers can be precisely determined in a sit proliferation etc. and it magot be possibli
experiment> sample all areas in one tissue cbre.

Mini TMA’s with 16-25 cores can be used aAbsense of one or more core sections on
internal controls when performing IHC, FISHmmunostained slides is another limitatién.
and other tests to provide a high degree of intra

laboratory reproducibility. Test tissue and tissue

of interest are stained under identical

conditions®*?
Original block for diagnosis is preserved and High cost of TMA facility limiting its use
valuable tissue is conserved. commonly in medical practice.

TMA’s can be used for techniques such &ample fixation and embedding has
immunologic stains with either chromogenic ompact on quality of TMA sections. Buff
fluorescent visualistion , fluorescence or mRN#rmalin can modify the RNA molecule
insitu hybridization of histochemical stains. Thadding monanethyl groups to its base w
variables such as temperature, incubation timbas a damaging effect on RNA by al
washing procedures and antibody and othemtigenic epitope structure, giving errol
costly reagents can be standardized for all ttesults of in situ analysis of DNA, RNA
samples at the same time and less quantitypisteins:’*®

required to treat the entire cohort.

TMA’s can provide possibilities for higl Loss of tissue cores during processing and
throughput molecular profiling of clinice unreliability of IHC staining.

human tumors such as lung cancer, br

cancer, gliomas and prostate carcer.
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ADVANCEMENTSIN TMA exchange specification for the first tirfle.
The era of tissue microarrays has just begunThis allows researchers to submit their data to
A multitude of different possibilities exist of journals and to public data repositories and to

which some are already in use. For e.g.

1. FROZEN TMA: Here TMA were
constructed from unfixed frozen tissues
and embedded in a recipient blocks mad
of optimal cutting temperature (OCT)
media®® Although there is distortion of
morphology in frozen TMAs and they are
difficult to work on, they provide excellent
target material for study of RNA, DNA
and proteirt

. CELL LINE MICROARRAYS (CMA): In
stem cell science and particularly for
induced pluripotent stem cells, CMA
technology can offer several advantages
particularly in screening cell population to
search for bonafide clonés. Both
suspension grown and adherent grown

share or merge data different laboratories.

CONCLUSION

Tissue microarrays are used to confirm results
Srom other experimental platforms, such as
expression microarrays, as well as a primary
tool to explore the expression profile of

proteins by IHC analysis. Tissue microarrays
are routinely used molecular epidemiology,

drug development
diagnostic, prognostic and predictive value of
new biomarkers.
protein based assays, as well as novel assays
to the platform, tissue microarrays have

and determining the

By applying traditional

gained a new utility as a proteomic tool for
both basic science as well
investigation.

as clinical

cells are placed in agarose gels, fixed andREFERENCES

then embedded in paraffin. They are low 1.
cost, high throughput means of exploring
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