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A preparation of chromosomes derived from mechanically ruptured, dividing cells that are then
fixed, plated on a microscope slide, and stained is called a metaphase spread. In the past,
chromosomes were routinely stained with Giemsa stain; however, with the recent development
of in situ hybridization techniques, the fluorescent in situ hybridization (FISH) procedure is now
more often used to visualize a chromosomal spread. These spreads are observed with
fluorescence microscopes, and computer-controlled cameras are then used to capture images of
the chromosome pairs. Image-processing software is used to sort the chromosome pairs
according to their morphology to form a karyotype. A variety of molecular probes that arc now
commercially available are used in cytogenetic testing to diagnose disorders caused by
chromosomal abnormalities such as nondisjunctions, transpositions, deletions, and dupliéalions
of specific gene sites. Karyotypes are also used for prenatal determination of sex in fetuses and
for prenatal screening for certain genetic diseases.
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esembles the membrane of the
ER membrane.

teins present on the

The outer nuclear membrane closely 1
endoplasmic reticulum and in fact, is continuous with the r

Polyribosomes areé often attached to ribosomal docking pro

cytoplasmic side of the outer nuclear membrane.
The inner nuclear membrane is supported by a rigid network of intermediate

protein filaments attached to its inner surface called the nuclear (fibrous) lamina.
In addition, the inner nuclear membrane contains specific Jlamin receptors and
several lamina-associated proteins that bind to chromosomes and secure the

attachment of the nuclear lamina. N

is formed by intermediate filaments and lies adjacent to the inner nuclear
membrane.

a thin, electron-dense in
underneath the nuclear
In addition to its supporting or
essential in many nuclear activi
gene regulation.

If the membranous com
to detergent, the nuclear lami
The major components of the
nuclear lamins, @ specialized type of

Iamin-assooiated proteins.

termediate filament network-like layer, that resides

membrane.

“nucleos
ties such as DNA replica

keletal” function, nuclear lamina is
tion, transcription, and

nuclear envelope is disrupted by exposure
na remains, and the nucleus retains its shape.
lamina, as determined by biochemical isolation, are
nuclear intermediate filament, and

ponent of the
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The nuclear envelope:
()

is assemb -
- Sled from two (outer and inner) nuclear membranes with @ perinuclear
Pace between them. The perinuclear clear cisternal space is

conti ;
ontinuous with the cisternal space of the rER.

rovi |
zomldaerf a selectively permeable membranous barrier between the nuclear
& e ?W ment and the cytoplasm, and it encloses the chromatin.
0 membranes of the envelope are perforated at intervals by nuclear pores

th ' ;
g ati mediate the active transport of proteins, ribonucleoproteins, and RNAs
elween the nucleus and cytoplasm.

o Jasd Z\\\*\*\\“ Y&Pen (s
The nuclear pores: © \‘y-‘\\)LJuy)g} FJ‘)OUJ)‘“ GoR gz

e Atnumerous sites, the paired membranes of the nuclear envelope are
punctuated by 70- to 80-nm “openings” through the envelope-

e are formed from the merging of the inner and outer membranes of the nuclear
envelope. '

e With an ordinary TEM, a diaphragm-like structure appears to Cross the pore
opening.

e Often, a small dense body is observed in the center of the opening. B.ecause
such profiles are thought to represent either ribosomes or other protein
complexes (transporters) captured during their passage through the pore gt the
time of fixation, the term central plug/transporter is commonly used to describe
this feature.

e Eight multidomain protein subunits arranged in an octagonal central framework at
the periphery of each pore form a cylinder-like structure known as the nuclear
pore complex (NPC). The NPC is composed of about 50 different nuclear pore
complex proteins collectively referred to as nucleoporins (Nup proteins). The
central framework is inserted between the cytoplasmic ring and the nuclear ring.

: i = HAG - Fio 3.6 %
, SN \f\jb.‘f ot
Mucleo plasm

Qo istones K C.Y\fcmc»t'\h Jdaslal o mg\mr nath x
Wekaolites  + Oreteins  +  Sluids

Tssues
 HSSUE an ofoeanted gaay - m , .
| Nedive ma‘(\%@r, “aEaorIoN 0S€ ce\s ‘x\ﬂat Rincien W a

epl - Gy el iam _p %{/ rﬂk\P



I e T

AEC c«c\\ovmm\cd SBS’(@V)

ep’rthe\NMI Q)\ coveyrs \X(\J ;\xrﬁ\uﬂ (()ef\\br\eq\‘,p\mrq\,pcncc(rJuq\J
\ﬂ\crm\ o QO @/ \'\\ne\ \'.BQ(;\B Com\y €58 /W

oYaans Q) { l ;
k\(ih\\\L\‘,\\,"D (\ \T) \TVTK : \\(\n(&\ \\/
2o le\ ) M;.l\p < (\u&/‘w)(*b))) > 9 e 1y it \s go=F W_ QQ"‘-“ <

(e 300 L 35 )
Q\{\’mvky:\c 4 Pl \(\(\—BUKC - g_)\_»«)))t-) ; MLr b )_Z X

(paderia)
gt\\))\ VT”\\ f‘%w\’ N, w\ﬁ\ 9‘) um(e\\u\or Q,S_\ o\ S (e
Ca bl S
L ;‘L’ﬁ\&\ \’hu\\\(e\\\x\c\r Q— \S\rB\C cell ) DL{A)\ ITEU S T«S’)‘ <
\))*S\—%*‘)\*“:"”\D\A—‘HC\/WUS%U L};@)
()—;‘}\ Co\d 9 ~ %/C\)”\

o 3 vy G adlicet (0 e /o) 5 G DB) il 2
: \ B e e 4
By e 45 s i sy SR 5 g o
ACRA IRV Qm{\g\es)\,ap S n_sﬁp\ﬁ\; @\ €S @m{\c\@ GO )\735,\

@ D) peride Y oo aebd=
O ppsy & andom AK s N LN o\ G
i B U0\ e £

s U 206 \jon) o 55V g0 \dS) Grefssed e <=
endocnnier O Gy Sypi\az o>y NS WA VAL S S u=\
R GO —> ) DIREVARES U WS

o2 Glby 85 Blopeme Gole oClno gl Dyuce epindun)i~
(%3,,, éwx\ A 0\:\_0_})%)‘& S8 EXolhine A e\’\é\bd&{ej;s )

5@@@\&\ Sense D P N3 & \}_.C:a.o <

e QLS G BB Gy e et ey

D6 Jaiasd 332 LI Geos Mo AN 856

DL\_Q’)\?,OS\ ;_?'J‘*(;'\ OL \\mé\ 5‘3@95 y\) \4— C&VO\SC\«\\:X(

b Q}"“’M Jo\s 6 ﬂﬁ G b\j Affusien Lomod

yols 3o QL ATy seledkive cyony Oariey  \AC s




Q\ = C\Oam(UeSﬂ(.S', ..(&\ \\\Y\(\'\Uﬁg w\em\omm

- QQ\QY\B B M.\D ooemen . \
(T t.uu\\)\_\g\»e-»u"y L Vel
Qaube_menUnem\)YQne
@ Q\)t’f\’?(e. % ?Yee_ waace (ep\&\’\e\\o\é cel 5\ =%
{Leys= o0 LJJ NS Tree  suduce yy ﬁn & :
o)\ é*” \ < 43 (Ls Qs Sy= S\ e e ‘Oasemem W\Wbmr\e
( epnaial e \Aj\g\ Gl Tree suface 4> 6 Ll o r‘vb\\ 2
Looes Cepthdiad o) g\ed MENEREHEY. o
ippgd < g o QP\&\\Q\\Q\Q\A*QQ\ RYSVI YA Hia P Vh s LU BV, \>”'
_®_endecnne g\cmél 2 3"~\ F

3‘(Qnu\oW\q a4 i

. 69\\\.(\6\\9\5 YV\C\(XGQ\(\Q%& g\ o\ g et mqqﬁp\(\%ﬂ £

Qs \ﬁ(ms o% \c«\?\ | - s\mo\(’. - %\Yo'\\ \en\\
* \Njerms o? c«{)e o)f‘\\\e, b\x@o\ce Qe\\m

2 O\A ST _co\u (¢
,NA DW S e Pj“/‘v_g

S’
V% b\QYY\Q

................



