oMol of;T oltils Sy pole almo Original
U 15 AY Slomio AA L (¥ o las ) 0,50 Article

o5 Real-time PCR oSS 51 oolaiwl U Y cog 3 55 0 yoiow &9y (i

L ool 318 0 | Jloz duoun ¢ durwgs Sl L < (g9 s poli S ololS Loy aws ]

o . I . . 0 o
Obgeo Loy & (g0lga Lo ode ¢ IR S (oA o

s linios g pale oy ¢ oMl Bl5T o2l (Sy o)l ol IS ggmmiils |
Ol sl gdllisSge (K5 09,5 S5y )| olis 57

bty o5 9>y o codal SlyT olKils el Gy i ol IS ool "
O (St 9>ly coodbl ol olStils o J5SUgn Sz 09,5 ¢ olau”

Ol sl sl JsSUge (S5 05,5 ¢lobil ®

Ahyts Dliins g pgle axly o codlul o1 olKsls S5 0,5 ¢ Lezils

oS

el ol o Sl o Cuiligs Slie slocyslsl 51 (V) cogiuy) ool oyl a0 Mo hilaw Voi Sl (6, Ky B0 9 alsl
oadd (sl b by, s liSwl jshiie 4 o5 REAIFIMEPCR T i/ oolaiw] b (oo pydics a0 Mo oy loces 2 pw ey
P Moi I LS

O Oliwe w5255 DNA gl I o A3 485" (555 diged dalllae 050 81 I Iu] o oy adlllae (ol )0 oy 099)
A hzriw o5 Real-time PCR KO b ceel g 9l p i o Mo 0),8) (slocwsad ;0 DYRK1AZ

O Gl [P sagi 5 ol o DYRKIAZ 5 5/ oS5 dw jgui 45 O<+/+ 1) dof Cws a0 1/FAE+/I T

 ololo sl (oeds 018 S s (gl re ol o ol pydiw a0 Mo DYRKIA2IPMP22 5 G (6 g A
VoD e QW)J U‘Jfﬁ j.....x.,o ‘d..dd )L.M.u (_s‘“’ﬁ) u/},...u u/}.)‘;o ;LA}J) DNA )/ PRIV, [J ‘;a)/Real-tlrm PCR m
..);ooéa'.l’.w/r’ OIS

Real-time PCR .y ;/ yio 4 & aedid o 5 lieo ) cog i T iyl o s Ly olfjlg

aS ols 155 (b B - le gy 00 o 3l s3lis Rl doddio
4o by 3ls pyaiw 4 g e daled gl v e Sl
e (1) il e B0+ Sl 53 S350 IS e

sl lomal I S5 (VY 93 5) oglo pyos—uw

ol . s | - Lo _
’;’ ;:‘"T'LA ’ ‘ST i )‘”"51: f}b i Slaio gyl 3l pyaim cal Mo olilem g 5l (5 oKy
L Y0 Shole jo caul oals (b 155 50 o . ) oy e
J SI=ob J u.u);) SR bwojsd)éubyﬁmwmb@w‘&@eu)‘)j
A g Al ol Jlews el p o 4y M olje5 Wi Hlas

)_N|)_|'| ‘ks“—‘*’ij O g;.’.L“’tS)L‘*:-.‘ e 5o ol sl 3l ClalS L el ol 5 ke dy ¢ ol 3151 88015 (Ol 5 1 s ki 5 o3
P . . . . (email: kamyab10000@gmail.com)
35S o )18 ek DS 5 (Sghe lee Lo (0095 VEAVV/YS lis 3l s

AN e bk gl


mailto:kamyab10000@gmail.com�����

6»5Rea|-time PCR SS9l oy &3 yawr Lyt

oMl 8151 oliils Kby poke alxo /AF

Merk) oo, 0 Ve 57 Jobl s b a 590 ke ¢ Ve £
Tris) TE 3L ouls zl 5wl DNA a4 Coled jo .0y 5 ddlal
5eslisSl g 0355-31 (10 MM , EDTA 1 mM , PH=7-8
o5 Ly s e 155 DNA clile o 0,5 alol
95 el (ND-1000) ol 0556 yrogndg S|

Sl a9 Boo slag; Jgp 335l G el (b o
(Critical Region) —wlula_>b o ;2w DYRKI1AZ -5
&Sly PMP22 (5 5 «Baw ()5 (lsae 4 @1G222) VY pg3905,5
bayoily &2 0 0 Oly—e 4m ATP112) VY pgi99,S
ol 005 03,51V Uz 53 b yesly g ot b canlie

e B (5 slaaiatlS$Sl egi g JIgi =) Jeua

ol yjmad ay 30;095 (6= pMe Logas (AL 01,381 jo (YY)

(D-A) 355 o0 0033 wgas 5, Sles g Codlad rals
adgi 3l g iy ;0 Wi 5l s (el Coenl 4y 4z
Ly Seifgies (s0959—09,5 bl by ol 0l 428,51,
3345 090 (b eyl (eS92)5) (R95909,5 S0 yled
GO s A ans Slol jo 0l eolalul YV g 5 aaseds
plasl 5 (PCR) 31 yeidy 0oy (iaSTy SaSS glaol 51 ey (R
5 LA S SRy JNge sl e, ol e 0
ST s S 8laul VY sogp 5 4 D ol 31 oLl

IEE ; 05 ol . s
e ,S;Qu o DS oo VY pgiees S 1 &dly JsSdse sla Sl

A5 S 55 .
3 oadd S8 ela Me ol Jl> 0.\ VY
GGAGGAGAGAAGGCTTGAATGC  Fw PMP22 Seedst 759 Glachy, = o5 - J 5 YY)
GTTCCACATGCACACAGAAACG ~ Rv  PMP22 2 B =3 Sy 4 s Multiplex PCR S5
AATGGTGTGCACAGGATGTGAAC ~ Fw  DYRKI1A2 Lo gtg; gl ¥10) 090 o 0ol VY (o095 5 (e
ATTCCGGTGAAACAAGTCATGAAG Rv DYRK1A2 Pl slacosgame  casis gleollé g Ll LS o

ABI 7300 Jo— Real-time PCR oKXws ;| asllae ol 4o
Sloslaiwl Ly S Redl-time-PCR i STy .o oolaul
% oy o (Triplicate) olsaw & 50 4 0535 DNA
Loy et oLl 555 Sen YO lgiinstiyon ol
Sybr-Green Master Mix ,=Jg S VY/0 Jobis o 25Ty
—ln =2 5l —ds,See S (Applied Biosystems)
PSP e g i o5 0 slayy solais! Reverse 3 Forward
a0 o 00558l 5 baiie Ol byl (pl 4109 Sagis DNA
Sl A, ;T K YO s
o ) il az 50 AT Jolal> 1o .l plonl al> o s jo oKl
VO Sae 4y ol )T cliaz 0 A0 pgo al> o @adBo Ve Dae 4
S Fr Gl aado ¥ as ol 5 ile axj0 P g4l
Fo il N0 Gow 4ol F il ax 020 ol d> e g Jlge
as o, 5 ilwaz 000 ga Y Coe ol § il ax o
A plodl 4 gl VO Sae

(C) sl sl JSw wlul y Redl-time PCR 8 50T 1o
5 (09l pydiw) syl 0550 (sladsges 5 sael Cws 4y
O o AACE Jg0,3 5l oolaiwl b g ((grmds) calss sladiges
85 aculeratio= 244 5 L | o O & Bas
wdlwg,See S i Excel aal p 5l 6 kel Slawlrs g
Real-time (SDSV 2.1) s ,l;-31 p 5 axus 9 Student T-test
33,5 o3lizsl PCR ABI7300

b 56bisS oley )0 a5 (JsSge (oB9) (Fyme I )ls 1) 095
Sl o)l jo ohg VY (e (anseis Gl ol s
ol GBS ey o0 S 4 (55950 WS @l 2, S
3 =3l o Real-time PCR S_uSs oUlgs gy jokaie @
ol )8l slaasiges 51 VY cwgiy an M oyl )l slddiges
&l oy ol mls jloslawl LG wo 5 1>l 5 (b WJle

20,5 5lgen YN oy g 5l S (anseis

keogy 9 dlgo
S oy sloolSile] (s S b o o2 dnllas oyl o
o 9 S5l gl pysies 4 M0 98 V0 w0 )glte 5150
O3> e ¥ oler 2 )i ler 03lgils Sl asl cols, 35
09,5 Olye 4 5 (b 99 V¢ (izen w485 Jame
g U°5) )l oolaz_ul l_u LSIQW UP )l DNA C‘)M‘
9 Aiga I g, el o it bl gLl S b (5,5
S e 0l g (0,5 Bl 4z 0 F) 0y Hhaie Ol L
(eppendorfe 4804R) 5sa sl olSiws L ¢ Jlxsy al> 1o
A o...\_...S)_J)Bl_u U] LN oslo [ ) ‘) l_ﬁmj.n...l
«(NaCl 150 mM, Tris 15mM, EDTA 10 mM PH=7.5)
035581 (20 Mg/Ml) K 5LisSg oo 5] couo ;0 00 SDS sy 9

s IS 0958l 51 ey ol 4SOl wilil O s @ g



A0 /oyl Ked 3 obuolS L yooss|

AN Lol @ Y oylol @4 0590

el ol d il sals 09,5 51 (ygls pjdin 4 i ol Lo
Ohles 09,5 )3 VY poj9—ag)S 5l (45d) (o 4w j9i> 4
el Jglaze o st sla by, b sale 4l ol o ol
23055 2l (i g2)15) SCifstems 5093903,5 521

5 00) (55 ol Yl i o Redl-time PCR i,
ool ol VYV g3y e id ;3 (WWAY) G5 olime i
Hlow dged Cid (59, o LlLSen g Yali HU .cowl oo
el am ye 05 Slsie 4y |y GAPDH (5 5 0§ aalllas
5 99— g oolaiwl J5 by Slalllas jo iy a5 (VY) wsges
DBl e cmalie (55 Ol omiw § Soogy Slalllas (sl
Sl Sl (G5 Ol G Slalllae ;5 a2y 0 S
dmiloms g dnlio )3 (il 4 Coad Bam () Glie 1 )l
9 Jbey ©yge an Baa 1 Olie (Sl nlpl 095 o0
4y PMP22 5 00l slodil aalllas )5 5, oyl 5ol g pls
Y oSy s 0 cnl S QB g2 e 0 Olge
Lo Bd>) (55 Olies 50 e 4355 50 9 Sanl &2 0 0 Ol
e Sl 9 990 3k Soler g Ojg0 4 (b AL
Ol Gl el o 81 (plalid Coz (Jose Sty Slials]
5 HANPP (g )Los ay jomie PMP22 (5 0 B il o8 )
D9 g0 D58 (6 )l oS )L (g low 4 i ol aelas
Sole sla g, 5l (ygls gy (o)l pard i )0
S 3BT Glasg, 5l pole Sl )0 g oo oslisl
B30 g o laslinl by, plere 4 FISH SCS5 4 (oebs)19)
e oo oolauwl yglo o jas Wei gl i g am Gasis jo
Sl s sl og g ol b Lol s lonesal; <ds o g, )]
0y Jobo 4 (rizmen aiid pgloj g Ab5an )5 L
31 ey QF-PCR SCasS g0 lo 5LS Sobw cuiS o
& Sl al> o Sgjlyecly o pummy STy b iSS dug
o=l 4o Lo Real-time PCR SuSS (o Lol el (5,9 08 50
plosl ad> o S0 )0 G35 Angy (oled 5 b oed al> o
05 99 555 L HGQ-PCR SLisSS )0 (eizrad 095 o0
2 4S) e 5 oS | LS 58y 850 Jio wsSolsen
DD (S Aglie 5 (A5 S8 VY 5 ) pg5909,5 (59,
e = VY pgiessS (55 Olme 4 435 slaail
LSS Sl e 5 Olol 5B ST 054l
5l o; Real-time PCR S5 Uil ile; 5l
I Sabiie sladine; 1o o5 coal JsSge sla g (p Sz
Redl-time PCR <S_uS5 bl 51 (VPN A) 09 g0 ooliasl ]
VU ol 0lyj CB5 g oo o0y 553 gl by, ds Copm

easidly

Redl- oo lawgs ool ploxl glo STy cutnS s 5l
5 03Y (Standard curve) o lustl e p—w, dime PCR
3 lbwI DNA Jlg=e sl 3, 5l cpl ol .ccul (5,9,
(5 S oolaiwl o st Sovie g i gz ((ormdo)
Ohlbes g s ol 3l slacugaid ;o DYRK1A2/PMP22
Cwd ay VEAENY g VE /00 Cd 4 VY a9y 4 Do
ol )3l 5 DYRKIAZ 5 5l oS 4w g aS (P<+/- ) W]
Sl Hlzd VY segi

05 55 72 lmery 0y STy (RS e anlllae al o
(Y 5 gl logad)vel Cuws 4 00,0 A% 2 10 g B

y =-3.32 X +28.92

DYRK1A R?=0.98
28.00
.

5 27.00
2 \
g 2600 °
£
3 2500 \
o
3 24.00 \

23.00 : : :

0 05 1 15 2

Log DNA concentration(ng)

Lo et = SVFYE DYRKIAZ 5 s Jslinl i ) 1900
R%=./aA

y =-3.2586x + 28.265|
PMP22 R?=0.988

27.00

26.00 \
o
°
@ 25.00 -
2
k=
< 24.00
©
>
G 23.00 o

22.00 T T T

0 0.5 1 1.5 2
Log DNA concentration(ng)

s s = -YIYOA PMP22 5 s lailbinl e =Y 510 g0d
R?=./aq

aal 09,5 g (5l o 40 Mo )l lows addllas ! 5o
Real-time PCR oliws b (55 S (o Sz (s
axdllas 390 slo s 03 5 513 aslllas 3,90 oS O jge 4
— o8l DYRKI1A2) Goa ()5 Jelis Gz oyl 5o

— &S8lg PMP22) &> 10 ()5 9 ¢ Sl VY pg39—ag,S
Slpasges SSa5 Sl aslllas ol o 23050 VY pgj909,S



S Real-time PCR ST b 90 0y &g s s

oMl é‘ﬂ oliils (S pole alxo /48

g0 0olaiwl VY sogi i o i

5 YL sy <8 ) oy slaaiges (lojed 50T 5 (o S
2y b1 0035 sla b 4 5Ls e

Read-time S_oSs aS 05 o0 (6 S aoms 358 slaasdl

10 55 g ;s P aS el JoSge Loy, (w5l (o PCR

oS e ey e 53 5 Vb b colj B0 b
O 3 oS Ol 1 s kil p e 0lgils Ly S|
eyl 1) ,Sis JlaS lpl sl gl JsSdse (S5

SeaS g FIVY i ojlems L ojg,m ol a5 ol 53 LG

sladsbw a5k e s Olejed jsb 4 1) ook sladiges
Olg=e any S5 ol 5l pleise crlpby aled 5T oo

ol aidly plodil ol ol gl gl Jle asgje

REFERENCES
1. Martinez-Frias ML. The real earliest historical evidence of Down syndrome. Am JMed Genet A 2005;132:231.

2.Mueller RF, Young ID. Emery's elements of medical genetics. Edinburgh Ubersicht: Churchill Livingstone; 1995.

3. Epstein CJ. The consequences of chromosome imbalance Principles, mechanisms, and models. In: Barlow P, Green
PB, Wylie CC, editors. The consequences of chromosome imbalance Principles, mechanisms, and models.
Cambridge: Cambridge University Press; 1986.

4.King RA, Rotter JI, Motulsky AG. The genetic basis of common diseases. 2nd ed. Oxford: Oxford University Press,
2002.

5.Larocca LM, Valitutti S, Castellino F, Maggiano N, Musiani P. Alterationsin thymocyte subpopulationsin Down's
syndrome (trisomy 21). Clin Immunol Immunopathol 1988;49:12.

6.LauLL, Spain LM. Altered aging-related thymic involutionin T cell receptor transgenic, MHC-deficient, and CD4-
deficient mice. Mech Ageing Dev 2000;114:101-21.

7. Rabinowe SL, George KL, Adri MN, Eisenbarth GS. Trisomy 21 (Down's syndrome): autoimmunity, aging and
monoclonal antibody-defined T-cell abnormalities. J Autoimmun 1989;2:6.

8. Seger R, Stroder J. On the influence of age on immunity in Down's syndrome. Eur J Pediatr 1977;124:11.

9.Acar H, Yildirim MS, Kaynak M. Reliability and efficiency of interphase-fish with alpha-satellite probe for detection
of aneuploidy. Genet Couns 2002;13:11-17.

10. Li F, Wu B, Wang J, Zhong.H, Heng W. Molecular cytogenetic detection of trisomy 21 in interphase nuclei and
metaphase chromosomes. Chin Med J (Engl) 1999;112:5.

11. Witters|, Legius E, Matthijs G, van Schoubroeck D, van Assche FA, Fryns JP. Rapid prenatal diagnosis of trisomy
21 in 5049 consecutive uncultured amniotic fluid samples by fluorescence in situ hybridisation (FISH). Prenat Diagn
2002;22:5.

12. Mansfield ES. Diagnosis of Down syndrome and other aneuploidies using quantitative polymerase chain reaction
and small tandem repeat: polymorphisms. Hum Mol Genet 1993;2:43-50.

13. Yang YH, Yang ES. Rapid prenatal diagnosis of trisomy 21 by real-time quantitative polymerase chain reaction
with amplification of small tandem repeats and S100B in chromosome 21. Y onsei Med J 2005;46:5.

14. Blake D, Tan SL, Ao A. Assessment of multiplex fluorescent PCR for screening single cells for trisomy 21 and
single gene defects. Mol Hum Reprod 1999;5:1166-75.

15. Findlay I, Toth T, Quirke P, Papp Z. Same day diagnosis of Down's syndrome and sex in single cells using
multiplex fluorescent PCR. Mol Pathol 1998;51:4.

16. Bustin SA. Absolute quantification of MRNA using real-time reverse transcription polymerase chain reaction
assays. J Mol Endocrinol 2000;25:169-93.

17. HuY, Zheng M, Xu Z, Wang X, Cui H. Quantitative real-time PCR technique for rapid prenatal diagnosis of Down
syndrome. Prenat Diagn 2004;24:704-707.

18. ponchel F, Leong FT, Douglas SH. Real-time PCR on SYBR-Green | fluorescence: An aternative to the TagMan
assay for a relative quantification of gene rearrangement, gene amplifications and micro gene deletions. BMC
Biotechnol 2005;3:18.



