Faifasineniinug nmeassdassiilalelnslulandng lneds e dituganansuazany

£ ar - } %4 ‘4 1] L [
imasWugArans uileninguetntsmesiuas
=’1 b7 - ‘4 1)
TodiTieu uNAdTE eveg)
WEAARINVNITILTR S1MTINERAAFINERS
ADLCASPHNTRALANENTWLS
r/ L o =] =
HEnernangnansed pe.gruna Hd tergrunssung
FANFANRATIANGE AT, AN ANUWGA nssuAg

dirransiansd a0 auniwe NSSUNS

unAnta

= L o & A J -~ o

nsAnlalelasTalaudad nesinludiloeffinguannisinesiuassny 10 s Tae

£r ar t b= 2r = 1 Y =3 ] )
ishatainenanifilie 6 2a ua maneglutiensBeenin 2 e nnuaelfisinag
NHEERLLANART MATTNNERNARNARS ARTUYWEAARS JvnAnendadeval uananiia
v P T T 4 P =l - a - o |
laiasiegluthesfaaninda 2 sraanrazunneriand Trawenunasuniug aslalmli
WU 46,X,i(Xq) 479U 4 18l 45,X/48,X,i(Xq) 911U 5 $18 LAz 46, XXp+ UL 1 9981 WL
[y ] l:i’dw = cacJ 1 =N ' é’ 1 = -:] o -
fuogustfisnunanutiatnftisiudn Ae @i uss douluglasinnisiitiannuinme

= 1l 9 < L o 'g o <y = - -
aantsliditszdmiau annatsziRaaussti e Ressas i ndaneaaaTWlay e

o e g ¥
TasTalmnlusreziumnde uashlrmme visatinmasnegluinensagnman@niagnns
tiaudaedT G-bands War Q-bands WudnAnmauzaedlellpsTulsudndasts-nandas
. ¥ v . ” da o

TasTulauusuersimiaudunaasiuafauinafeifon  snduluseiianslalnl

4 - v = 4 @ [
46 XXp+ nilanenuzinslulandu submetacentric TnaRdaunsududun Wavnansinudos
d8n1etisy C-bands U Fluorescence in situ hybridization (FISH): Toaild CEP X probe

1 :’, k2 =J -r L4 1
(Xp11.1 - Xg11.1) WU sasialiuaRwiausy Trefisqunisuazaunnaes C-bands ua



fluorescent signal wilauu TeinAtiay C-bands uay FISH 1 fuvitly 41uau 3 s1e Baddiay
2 ULl 41unu 5 #e uazRndtian 1 dauhaudTaunalug) $quau 2 ¢e Inedauntiviia
inlelatasinlaudndiinannaln centromeric misdivision lunnsutisinzediaas annuans
Anwnafeilaiuayunsmsiniinsnuans Widuinlelelasulaudndilaseainefunnsing
fuoumuinedes sinlfag g lelelesTuTmudndazinalnmadingu q Wenuenwile
10 centromeric misdivision é@na‘lnﬁmmim’lmﬂh&msﬁnmm‘y"qﬁ yraziily transverse
breakage vufuumufuzedasTulnidnd unzpmusndaents reunion 284 sister chromatid
v homologous chromosome lugnizAinsutissheausas AU e wnsaalin viglu
ansutedauunlulndascazusnaadlalng &1 breakpoints seffdouduzasuaudy lola
Tm‘futﬂmﬁLﬁmé’uﬂzﬁﬁmmqquaaLsmeiiuef 2 wieedndu wsitin breakpoints agTaEulng
Heisan lﬂieﬁiﬁﬁuimﬁtﬁﬂﬁm:‘lﬁa’cufmmwqammmwi 1 Audsusiazlugindning lug
thefihdndnanlnfidlu submetacentric chromosome uazianslalnl 46 xxp+ Taslulaud
Aanfdraziinain XX transiocation v'iﬂlﬁiﬂsfu‘iﬂmﬁﬁmﬂnﬁﬁﬁmmﬁmﬂqaamﬁmwf 2
AL r;'i'\smtiwfi\mfju?mmﬁmﬁmmtmuﬁguua:fa’ﬂﬁ%mimﬁmfjﬁ breakpoint 158
vsnnmiinarssusnwimedns ity Tnelas Tulauignefiunty tiandou Xp 11.1 u1one

sz positive signal a4 ceP X probe



Thesis Titie Cytogenetics and Molecular Cytogenetics Analysis of The

isochromoséme X in Patients with Turner Syndrome
Author Miss Watcharee Tiangyou
M.S. Anatomy

Examining Committee;

Asst. Prof. Dr. Umnat  Mevatee Chairman
Assoc. Prof. Dr. Daoroong Kangwanpong  Member

Asst. Prof. Wichit Somsap Member

Abstract

The study of isochromosome X was performed on 10 patients with Turner
syndrome, six peripheral blood samples, 2 cell suspensions derived from Human Genetics
laboratory, Department of Anatomy, Faculty of Medicine, Chiang Mai University and 2 cell
suspensions derived from Faculty of Medicine, Rama Thibodi Hospital. Four cases have
46.X,i(Xq) karyotypes, five cases have mosaic with 45,X/46,X,i(Xq) karyotypes and 1 case
of 46,XXp+ karyotype. The main phenotype of patients are short stature, and chief
complaint were primary or secondary amenorrhea. Lymphocyte cultures were performed
for metaphase and prometaphase preparations. Chromosomes were analysed by Gand Q
banding techniques. In 9 cases the isochromosome X reveaied that both long arms
aftached to a single centromere. One case with 48 XXp+ karyotype, the abnormal X
chromosome was submetacentric and have one centromere. With C-banding and
Fluorescence in sifu hybridization techniques using CEP X Xp11.1-Xg11.1), the
Isochromosomes X expressed corresponding size and position of both C-bands and

fluorescent positive signals. There were 3 cases with 1 C-band and 1 positive signal, & case



with 2 C-bands and 2 positive signals and 2 cases with one large C-band and one large
positive signal. The results of this study show the significant difference structure around the
centromeric regions of isochromosome X, and support the earlier investigation that the
isochromosome X must have arise from difference abnormal mechanisms during cell
diviéion. The major mechanism for the isochromosome X formation were transverse
breakage on Xp and then reunion of sister chromatids or homologous X chromosomes
during mitosis or meiosis in maternal or paternal germ cells or postzygotic mitotic division.
If the breakpoint were at proximal short arm, the isochromosome would show 2 closely
. fluorescent signals. If the breakpoint were very close to centromere the isochromosome
would have one large fluorescent signal. in patients with submetacentric chromosome X
and have 46,XXp+ karyotype, the mechanism should be X/X translocation during maternal
oogenesis, the chromosome contain one centrbmere and expressed 2 fluorescent signals
one at proximal long arm very close to centromere and another one on the breakpoint
(translocated region} . This point show positive signal with CEP X probe, and indicates that

the translocated chromosome contains Xg11.1 reglon.



