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gince 1965, the nteady declise in the
PrOLREs @f-r@aégvéﬁéﬁ in. humsn eytogonetics, in
Somparisen o t&&fwgﬁi@@iﬁa_way-éfvﬁavalﬁyméﬁ% during
the early fﬁiﬂ%ﬁﬁ%i-méy.h@'ﬁ&iﬁly due to the limitation
of %@séﬁgﬁﬁﬁa which remcinod unchenged ¢xcept for minor
@ﬁﬁ%ﬂﬁmﬁﬂ%ﬁﬁﬁﬁﬁﬁﬁwﬁﬂgﬁié»§@$@ﬁﬁ yeors ronsrihaible
| ﬁ@%ﬁﬁ#@%-héﬁﬁ %@aﬁ-m&ﬁe in E@gkniq&@@ fgﬁ'%h@ atudy of
iiﬁaag disgerentistion of chromosomes which have

revoluticnized the cylogeneiic researches.
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ﬁ.ﬁ@w %?& w&s @g@n@ﬂ when | @&&g&?&&ﬁn @r@up
?@ﬁ%? @bk@@@@ﬁ y&y@&@&aﬁ%&& @&ﬁ@&gﬁ @E‘flu@w@seenc&

4n the shwwmam@aaﬁ of giggg ﬁgwg and Ir

ﬁ@l&@wiﬁg ﬁuﬁﬁﬂﬁﬁia@ magﬁﬁrﬁ f@ﬁ@yau&r@mﬂn@ and Uy
i%lﬂﬁ@ﬁﬁﬁ&?ﬁg The oNLYeLe uwsslulnoss of this éiseaﬂery

bhas booy ﬁﬁ&ws@ not ooely iﬁ'&ﬁﬁ spplicetion aavﬂwaﬁiﬁe
iﬁa&ﬁif&eaﬁ ion of iﬁﬁuV&éﬁﬂl @k&@n@@ﬁm@a { &aa@awﬁamaew,ﬁl¢
LY f@%&aﬂwﬁ Ty @ﬁ&@ps 3 aa% gloo ﬁm ita ua@& wilivy

of wavaal&%@ ahfwm@ﬁﬁmal @r&&ﬁiﬁutwﬁ% et »hﬁ %@l@Gﬁlﬁw

',iavwls a@r@“u@&e@ pmﬁ%@@% i ptild o pelld a@l@

;f gnziytical @@ﬁl. ?ax@ue ﬂﬂlz {%ﬂ?ﬂy me&ag&tr@ae&

shat followiag ﬁeﬁwt%%&%%u& @@ﬁ "am&%urah&an of
ﬁhwﬂmﬁﬁuwai ﬁﬁﬁ, th@ rugi@& of centroverie h@%ﬁrua&fw~
potin in aﬁum& ekgamﬁﬁumau aﬁu L3 B &e&v&’v "Rﬂé

wiﬁh ﬁi@m@w*'v@ﬁgu@&:@$ 5&?@%& ﬁ@@ﬁﬂi@a& @iffﬂaazti@s

" of fluvrescent Banding ?@ﬁbﬁﬁﬁﬁ@& for rouling

ﬁxyl@iﬁaﬁm@m, ?&fﬁ&@ & %&&»*& ﬁwuaevagy iad to
m@é&ﬁiﬁam&@@a -t %h@i? t@a%ﬁiqus for uoe iﬂ producing

: '@iﬁmag %ﬁﬁﬁ?w e

| @m&gﬁm & Hew (1971), Yuais stgal. (1971),
and fommer (1972) devoloped stalning tochalques called
ﬁﬁ@-QW§%ﬂdiﬁ$ &s&ﬁﬁi@%aa,w%iéﬁ @f@@ﬁﬁiﬂ&ﬁti& stain the
a@ﬁ@é@%@@i@'ﬁé%@&aw&@&m&t&mg”ﬁﬁﬁié@@sﬁentr@ﬁ@@aae "
ﬁ@%ﬁ@@a, i ;&a%erﬁahyna t‘ﬁ.ﬁ @Qeimﬁ@& with ﬁhé short
- PER a ad ﬁP%@ll ta Pﬁﬁﬁﬁﬂ& ﬁﬁ %ﬁﬁ b aﬁﬁ & gr@um'
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locoted iﬁ“%&@'gw@gimﬁi l@ﬁ?xéﬁﬁé'ﬁf @&ﬁmwﬁg@m@a 1 ©
and !ﬂ and h@ﬁ@ﬂa@&%ummﬁia @a &l ai@&ﬁsa&_g@é&igﬁ of
the leng erm of the ¥ chrozesvue are alco stelned
¢ ﬁ&aiﬁaﬁﬂimQS»gt¢§;¢ s%?ﬁ %».éinsﬁf@h@Aintﬁaﬁu@ﬁgaa
@ﬁ'%ﬁﬁﬁm %ﬁ@&@iﬁﬁ@@ @@ﬁ eﬁﬁilj @@@%&&@%&%ﬁﬁ&
coneti zs&vw ﬁ@tagwﬁﬁw@ a8 w, coreful %Eﬁﬁiﬁﬁﬁi@ﬁﬁ .

heve ?@V&ﬂi@& tﬁ@ &wgw&eﬂga &E @@amﬁiﬁgﬁava vayi&ti@ﬂa
@g &%A@-@ﬁ@@ty uﬁ ﬁ%@ﬁﬁﬁ&ﬁﬁ% i iyaigw @amg & Shew
ﬁ?ﬂg ?&xiu @af QRED %w? b |

4-ﬁﬁaéﬁia’§@ 3&33@&&@& has  boon ﬁmﬁgﬁ&%?mv
in non for wemy- ehavecteristic feat @g@a isciuding
Blogd ground, ﬁ@?ﬁﬂ'@?ﬁ%@iﬁ@g'%&&ﬁw@ enoynas and
hapuoslobiugs uﬁf@?@ the dlooovery af beading |
techniquosy the ?@zﬁaﬂ of Bh@ ¥ ahrum@aﬁwa was %ns@a
6 very from porecn £6 poersun and frog. one sthuie
.éy%&y to apothor { Cohon sbgal. 1966, Gohen & Shuw
1967, Ghooh L Singh 9?3 3§;$@mevaw%m&&gai,wﬁg&@ﬁs
vars 210 ﬁ@v&a to ﬁi*far in ?asiu&w racial zrouns
{ Stevhman &. Show 1567, amb- & audﬁla 15971 Yo The
civent of Gebanding taehai@aﬁg heve odded & new
dinobulon aﬁ @&25 ﬁ@&ﬂ 0f cytogensiic vagea&%hg Thie
hos e 26 the diotovery of & clast of chromosomel
poly mwv}higm &nwslviag eaa&%%sutive ﬁﬁ%@f@@ﬁ?&@&ﬁiﬁ
ﬁ‘aah eaa be ﬁezanwasaﬁuﬁ ﬂ&yw&%uiia hg fiu snd CHG
ﬁﬁ@&&@@ &@uaulisamﬁ by ﬁ?ﬁiﬁ&& & hew éi@?!} and

,u%mﬁy fIavay W@@y@%ﬁ&?@id. ’
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The constitutive heierochromatin or C-bond
r&ﬁyaﬂanﬁﬂ‘gﬁfhspa she most @#ﬁa@l@ chromosons
boverouorphlon becouse of its veriation in ieagth ond
stability in size ﬁromian@ngﬁaaggiiaa to another
{ Govaedis & Poerson 1974, Hobingons etgols 1976 Js
Bepidop the well kuowe oine variations,; the Cebapds
csn aless present & position &%é&yam@@@%iamg Execepting
 the Ywiorminal ﬁ#b&nﬁ&; #13 others @av@'a pericentele
26Tl localizatione fho Cebands of the extensively
studied chyomosones 1o § and 16 sre g@n@v&lly ioeated
f@ﬁ.tﬁévlangv&xm (g)s thoush the palpre 1 end § may
olev revesl part or all of the heterochrosatin on the
Fed (T Xia [ Eply whick ia @@@m@@&g’@lam@if&ﬁ@ &

pericestroneric iaversion.

?ﬂlymarghiﬂ@ involviug C-bands has been
ound to coour ot & &@1&3&#&33 high ﬁreqﬁam@g‘&a'man.
ﬁlﬁhmﬁgk @ﬁ@ﬁ &@tewmm@rghiﬁmslwwr& inktially voporied
ks in clinical moteriel from yetarded sud / or dysmoprdhie
subjects { Yang &.ﬁ&&am%§5~?§?ﬁ }s later wurks have
desmonstirnted that h@%@?@mﬁﬁg&i@@ﬁ seour with oqual
frequoncy gﬁﬂng gkﬁﬂwﬁypicéiiy-nﬁrmﬁl controls,
Constitutive %@%G#@@ﬁ#ﬁmaﬁﬁn solynorphles oF
chruzpgones 1y 9 @ndf?ﬁ bave Goen shown to be
raiatively‘ireéaentAin.al&ﬂéaailg,néfma1 individunle
. and the imeldence varies i ditfevent populaticns sad

gthode groupe ( Crolp-Holmos Qﬁﬁ_ﬁhaﬁ 1971, Lubs &



'Ruﬁ@le 1d?13 rai&whﬂlmax et al. 1573 end 1975,
Helonzie & Inba 19?&, Hulley ot al, 1975y Luehtcn ot al.
f 1976, %o f“ﬁﬁ@ﬂ 8% ale ?v?&ﬁ ks 8t mls 1977 s mr&gg&r
et al. 3%??5 aacoua 1977, f&aﬁ«pel & Sompibt 1978,
ﬁa%auuf& et @l.viﬁ?%, Schnedl 1578, Veras et al, ?9?&
eng '298"‘3,;_3”{%%5@1?@39. et al. 1568, (:m;z Sled et al. 15623,

i

.%ﬁ@ugh‘tﬁe'bi@l@gig&l_&ﬁd clinical

“daplications of bum&n-uh?&mﬁ&é%@ gélymgrwhiam @ré
p&orlv unuerutngég yet ﬁt hag heen suggested that theue
“c%ergmafghlame sra limited ﬁg c@z&ain groups .
xﬁra1g~ﬂ01@&@ ot ﬁl. 1975} & pOSE ~Q%ﬁ sasseiation of
m&ligﬁamﬁ.ﬁaae&aaﬁ‘wmhh cmxﬁ@@aﬂmal‘ﬁ@ﬁmrgmawghiaﬁa
have ba@nr&amﬁﬂsﬁrmted (&t%in & Baker. 1977, Atkin an@
ﬁ%cmthall 39??. AtEin 19? Ta ﬁhmbt&ﬁ at ole 1978,
Skabta and § aia“echt 197G, ﬁt&ﬁn and nxzﬁs«%ﬁgaﬁall@
-19&1}, It hos alcﬁ besh f@un tﬂwt & lorse
ﬁnhenersc&r@matin in chr&m@@u@a w musuya at & bigaa?
fw@quanca amang ulncks with low I8 tﬁﬁﬁ in theose with
nigh 0 (Lube at 5l 33??). 4 numbsr of gﬁhiica%i@nﬁ
have suggeﬁaaﬁ 8 ﬁi?ant cﬁﬂréiaiian-hatwéen iha
\incyeusim& Bari @uan@sa nf reﬁrﬁaactha dis@rd&rs and
th@ ;ncye&$img &w@unﬁ “f @uh&u@rocmromﬂx&n {&au@ 6t al.

‘»,}7;«‘ Ford ;;3{; zﬁl, 195%}0



I other mawzeals clso o greet dogree of
variations in tho nstuve cnd. quantity of constitdtive
hateracsxamatﬁn in various populstions huove boen

.zdﬁéérved { Jradshew & Hou 1372, Duffey 1992, Pathak
| obyale 1973, Shavusa & Ramen 1973, Herkvong otgal. f@?ﬁt
Qh@rma & Gsdi 1977 )e Bocides thece, uptil now thers )
" heve bosn very few facts that can be concidered as a
demonstration of hetorochrowatin function { Podugole

nikova end Blubina 1985).

cho application of in situ aucledc acid
hybsidization ﬁachﬁiaue { Call & Parduo 1963, Joﬁes
1970 ), the C-bunding tochnigue for stolining
ceﬁaﬁitptive h@térccpramaﬁin { Arrighl & Houw 1971 ),
and suvpuclocr froctlonation of chromuiin { Freuster
etyole 1903, Tunig & Yasmineh 1971 ), hove
_démsnatrated e genercl currespondence botween the
ioci of highly_repititivé Diis, constitutive
hetorochrometin and the Cwbanding on wetaphese
dhromasemas- The sirong correlatlon beiweon setellite.
"lﬁﬁﬁ ond coustitutive betercchirometin aloge ¥arronts
. Justificatlon of studylng C-bend hetoromerphica in mon.
 Horeover, rocent studies have rovesled & greect
pegﬁlation and evolutionsry stabllity of Ceband

hotoromorphlons. -
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¢ recont pest . ﬁa@ “@Ea @ﬁ ém@@%@@@ehwamaﬁiﬁ
&&; aa&m wag@a eé&w @a.ﬁwﬁim@a in. %&ﬁgaﬁﬁpa@ aivﬁvgﬁma@
sl &%&c@& ion in Vw?iﬁ@& aﬁﬁaia {1eCe}e UF tho
‘V@m&@um wﬁﬂﬁﬂ&aaiﬂmﬁ w e on aha rale of @uwm%&%&@iva
variaticn of Cu&a@ﬁgaehf@mm%ﬁn in ﬁﬂmaa%a, it possible
ﬁ%ﬁ@l@ﬁmﬁﬁt &m @Vﬂl@tﬁ@ﬁ& ﬁiﬁﬁar@ﬁai&ﬁian i most

%ﬁta&eu&¥$

_%ﬁa“léeﬁ\@é ga@m&mﬁ@ﬁéﬁ about congtitutive
"%ﬁ%@ﬁﬂéh@@@@%@ﬂ»@@&@m@f@hi@ggéﬁ-znﬁigﬁ §@§ﬂ&ﬁﬁiﬁa ig
”éﬁégrﬁﬁiﬁwg in view ﬁﬁ'%h@fﬁﬁﬁﬁﬂéﬁﬁ-ﬁg'@hﬁ @@ﬁﬁtpy ok |
'_@@%3faa w&é@wﬁxﬁwyﬁﬁﬁy of w%ymia@i&&, Thore aro au&t@
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of one of the m%&z %sswm giotes of Indis { vide
"ﬁﬁﬁwﬁiﬁﬁiﬁﬂﬁ ¥y and %h@3 sve diotrdbuted feowm plein
%@,%ﬁ@ h&gﬁ:a&%&%wﬁ@ ﬁ@i@&,W&ﬁh @&ﬁfﬁ?@aﬁ @ﬂ@&f@a&a&t&l
ﬁﬁﬁé itiong ?&a EniH &g t@é@m@@w g aﬁhﬁme Q%?ﬁ%% we in
@ﬁﬁa aEen ﬁrmvxﬁws & Qﬁ@ G@Uﬁﬁiﬁﬁﬁfj E@w studyiag
copbaln @&ti@g&gmi hﬂgssﬁﬁvaf; uman*%@@azaaimn in

' gonaral, ﬁ%% Cehaternchronatin n@ Lymorphisn in
“gagt&@alﬁya'wns ﬁf-%ﬂ@)@ﬁiﬁﬁi%ﬁi @%3@%%1@&@«@@ the
prosest schese ﬁg-wéég,iﬁ-%m study and eveluzte the
vesdovility of these heterockromastic regions end to
_@%t4¢a an ﬁ&ﬁl@ e P the fmaqu&%ﬂg @£ &u@wmﬁ vaple nﬁa
in the ﬁa&ﬁa@lma@ ﬁ&m&l&g&m @ﬂ@&l&%&@& J@?&%ﬁ sush
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. in @L@ ﬂfﬂu@ﬁb &Mudy @mﬁdﬂﬁ y&&;&gryn&sm
k@@‘h@@ﬁ w@gﬂxd@& im Ehﬁ i@u raciod GPUDS OF o
ﬁﬁ?ﬁﬁl %m@%ia@iﬂa cﬁﬁg ﬂﬁiwm i 0 athnic &ﬁzup& of
Bowrth Seng Qi Y d&var&@ uxi@imﬁ liwing at a ﬁlmilﬁ“ B
: &@ﬁiﬁuée. bt i& d$§£@ anﬁ ﬂlﬁﬁaﬁﬁﬁﬁﬁgfﬁg &@"
@@aﬁmti@gw m&é ig a&@ﬁ@van% al%mzuﬁﬁsq 1% would B8l50
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sdapbation @f a%haﬁe.@myﬁlaﬁi@ns pf fHoeth dongel o
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