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Gene Expression study of human chromosomal
aneuploid

Suman Lee

Functional Genomics Lab, Bundang Campus, College of Medicine, Pochon CHA
University, 222 Yatap—Dong, Bundang—Gu, Sungnam-—Si, Kyunggi—Do, 463—-836, Korea

Chromosomal copy number changes (aneuploidies) are common in human populations. The extra
chromosome can affect gene expression by whole-genome level. By gene expression microarray
analysis, we want to find aberrant gene expression due to aneuploidies in Klinefelter (+X) and Down
syndrome (+21). We have analyzed the inactivation status of X-linked genes in Klinefelter Syndrome
(KS) by using X-linked cDNA microarray and cSNP analysis. We analyzed the expression of 190
X-linked genes by cDNA microarray from the lymphocytes of five KS patients and five females
(XX) with normal males (XY) controls. cDNA microarray experiments and cSNP analysis showed the
differentially expressed genes were similar between KS and XX cases.

To analyze the differential gene expressions in Down Syndrome (DS), Amniotic Fluid (AF)cells
were collected from 12 pregnancies at 16~18 weeks of gestation in DS (n=6) and normal (n=6)
subjects. We also analysis AF cells for a DNA microarray system and compared the chip data with
two dimensional protein gel analysis of amniotic fluid. Our data may provide the basis for a more
systematic identification of biological markers of fetal DS, thus leading to an improved understanding

of pathogenesis for fetal DS.
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X chromosome
polyploidy

47, XXY (Klinefelter’s syndrome) extra X
chromosomes predispose to azoo and female phenotype
development (micropenis, ctc.), small testes and elevated
gonadotropin levels. mental retardation, disproportionate
growth of the legs, and other somatic anomalies, with
estimated incidence of 1:500 in newbaorns.
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I. Cytogenetic and Y Chromosome ﬂ
Microdeletion Assay .
: III. RNA Extraction and DNAse treatment
IV. Semi-quantitative Reverse

I1. Cell and Cell culture
Transcription Polymerase Chain Reaction

— We obtained EBV-lymphoblstoid cell lines. (RT-PCR)
- Cells were grown in a CO, incubator 37°C, $% CO,)
in RPMI 1640 medium — RT-PCR for expression of each up- and down-regulated genes in
cells of each sample were examined by RT-PCR that confirm the
results of ¢cDNA chip.
Chip Analysis

: XXY (0=5)-XY (n=5)

VII. Probe Preparation and Hybi‘idization to

¢DNA microarray

— RNA reverse transcription, Cy3 (male and female) and Cy5S (KS)
labelling, purify, prehybridizaton, hybridization (58°C, 16hr) and washing

a

VIIL Analysis of Gene Expression

— scanned on ScanArray 4000XL system and analyzed with GeneSight
3.2, normalized with global normalization method on GeneSight |,
classified category by GeneSpling

RESULTS

b1 expression
- expressio

XX (a~5)- XY (n=5)

Female vs KS

[N wen

7 S by s

Male vs KS

1:1 expression ~ S
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Identification of randomly selected genes with differential expression from male,
female and KS through ¢cDNA microarray
Gene ID Gene Name Cytogenic band XY  XXY

Gene ID Gene Name Cytogeaic band XX XXV
Genes up-reguisted in KS patient than in normal female

NM_024539 RNF 128 Xq 22.3 | a—" - —
NM_000169 GLA Xq22 .

NM_001008 RPS4Y Ypi1l3 ]
NM_022052 NXF3 Xq22q 23 | comsn sttt |
NM_004726 REPS2 Xp22.22 [ —

Genes up-regulated in normal female than in KS patient

NM_004875 PiM2 - Xp 11.23 [ o s
NM_005120 TNRCI Xq13 m
NM_002046.2 GAPDH l ". l

Genes up-regulated in KS patient than in normal male

NM_024539 RNF 128 Xq22.3 [ ——
NM_022052 NXF3 Xq22-¢ 23 ==
NM_001666 ARHGAP4 Xq 28 [ — |
NM_011280 FTSH Xp 11.23 X3

Genes up-reguiated in normal male than in KS padient

NM_802668 PLP2 Xp 11.23 m
e g
NM_002046.2 GAPDH L__‘.___J

Comparison
of gSNP and
cSNP on X—
linked genes
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Comparison of gSNP and cSNP on X-linked genes
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The physical features of Down Syndrome
Trisomy 21 is the most | ploidy and this
plex di cause developmental and neuronal defects.

flat facial profile
upward slant to the eve
short neck

abnormally shaped ears ot < Eih
white spots on the iris of the eye (called Brushfield spots)
single, deep transverse crease on the palm of the hand

Three copies of chromosome 21 genes resnlts in disruption of
normal patterns of development.

DS occurs 1 out of 700 live births.

Maternal-age passes 35 years is an important reason for
occurrence of Down Syndrome,

DS can affect many aspects of development, producing variable
clinica) features in DS patients.

DS patients shows many clinical featores, which are mental
retardation, congenital heart di short stature, defects of
glucose metabolism and so on.

RELATIONSHIP OF DOWN SYNDROME
INCIDENCE TO MOTHERS' AGE

Mothers Age Incidence of Down

Syndrome

Under 30 Less than 1 in 1,000
30 1in 900

3 1 in 400

36 1ia 306

k14 Fin 230

38 Tin 180

¥ Tin 134

10 Tin 108

4 Linob

44 Tinds

* Vin26

48 tin 6

49 Tin g2

Souree: Hook, E.G., Lindsjo, A, Down Syndrewe in
Live Births by Single ¥enr Mazernal Age.

Down Syndrome and Associated
Medical Disorders

+ Hearing loss

- Vision disorders

» Seizure disorders

« Congenital heart disease
= Congenital hypothyroidism
- Mental retardation
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The Chromosomal Basis of Down Syndrome

i. Trisomy 21 : Three copies of chromosome 21 are present in sl cells of the .
individual (32%) s Newborns — Hypotonia (decreased fetal activity)

2, Mosaicism : The extra thromosome 21 is present in some, but not all, celis of the

individual (24%) + Infants and Preschool Children — Leukemia, Infectious diseases

3. Translocation : material from one chromosome 21 gets stuck or translocated - 's“:e‘:_l[’“s‘:"‘;;'a “g"::?_:lv“:,'n3]‘;‘:2:53?::";{53}:;“"}&"]’)? a reduced
i § i o count an y L F wi wn
onto another shromosome. cither prior to or at conception (3-4%) syndrome have regular menstrual periods and are capable of
becoming pregnant and carrying & baby to term.

*  Adulls - Premature aging is a characteristic of adults with Down
itlon. d £

syndrome. In addition, or v loss and impaired
judgment similar to that occurring in Alzhei disease patients,
may appear in adults with Down syndrome.

Down syndrome and normat cells

Amniotic fluid
cell

* The purpose of this study was to find biomarker in DS for
diagnosis and drug targetting

cONA microarry

*  Cytegenetic analysis is expensive, time consuming. is
nearly dangerous for sampling.

Ditferentially
expressed Genes

34k Oligo Chip 33K OligoDNA Ch

* Gene:@ 34.580

% g >>Report for DG Oligo clone
. N . grouping by list .
« Regulal spot size : 100, Oligo size : 8 F
70mer @ E >signal_transduction 1142/ 19357
a Seell_cycle 347719357
+ Format : 4 block = 16 block) # 1 array. % g >cell_growth_and_maintena 1615 1 19357
(23+23 spots)/block nce >
- o]
] >cell_death 211/ 19357
+ Positive control : 12 = 16 repeat v. - © srespomse_to_stress 354719387
. ~ >transcription 823119387
« Megative control @ 12 « 16 repeat - v
>imamune_response 287119387
> tosis 202/ 19387
T Bpoptos:

38
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Protein and mRNA pattern
. S1

— DNA chip Data
+ 0.3624134 > 1.28556 increase
- 20 Data
+ £.96526 increase
- fFunction
* Progesteron secretion regulation
+ Late pregnancy disorders.
* Pregnancy and pregnancy disorders

» S2

— DNA chip Data
» 0.566472 - 1.48089771 increase

— 2D Data
« New

— Function
» Chronic disease

+ S3

— DNA chip Data

+ 0.0956 - 1.068509
- 20D Data

+ New

» Study not yet

Further Study

+ 2DE : Blood sample

RT-PCR and Real-time PCR

Western biotting

Statistical analysis
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