+ 154 -

S F 5L MR HER

Prog. Biochem. Biophys. 2002: 29 (1)

AR S 72k

cDNA & F REZEEE E LB
o FIET

(R EpE AR B O D2 2 AT, B ST 100850)

WE  DNA W7 BRI [ e A s ma ] 3 A %

;Eﬁiﬁl cDNA ;E';}ll_,
FHARS Q7

He e, s, ik

cDNA 5 HERLENT LA 51 T AT ik
KV, eDNA U B FRZ R AUFE 1 B Ak 2 [R]
SEAEH, RGeS, R H
B ERYOE S, RSEIPESM RN, BT A A
SR PEICANRARME, T LA AT F 9 e biac 18 77 ik )
AR ST AN A Ay, ()R LA PR L ORGfRT

A AN AL i H., AT FH AN 98 96 ZE AT R A
IR T 2 A EDRE S, B 1R N CFFiL
AL R ARARGE /N B S~ 200 WL, 77 H ) 2448 ROV

AR 5~ 50 ml. XFE— IR J’ﬁtﬁu, [vi) B 3
AL ey R AR AT RO (0. 1~ 1 Bmol/ L),
ﬁﬁu%m(o44mmmm 1 —J7 . Ak
MET HACTHE, wal/b T 244 ), JF AT HURH LR 1)
%a’ﬁ{%‘%'”.
cDNA B — A BRI AN,
SUNEE 20 IEAAER e R D G g R K= a3 s (3] '8
BEF, B ML AE T B s AR, I
HS R Z R 28N, el i 88 [ e 13 i 3R
[ 4 cDNA SR BESIIOCHE, i m A as
ESETE R ST
ARTEGELKT DNA S HHER PR [ e T3 A
RS0 PR AT T A 07 3 5258

1 #MR5FH*
1.1 ##

1. 1.1 k5 UniHyb™ 2428 ( Telechem 2 7) .

10% SDS. ¢y3dUTP. o5dUTP. 20 x SSC
(standard saline citrate, FrigfRER) . 50% — HHEEHR
(dimethyl sulfoxide, DMSO) . Arraylt™ 96 well PCR

Hor e J ik £ AR
DNA Jy BERIIS e 5 vk - 3O WAL B 57k - DNA JBE 221k

[ 5 T3 1) DNA Bk BE .« 90T
IR DNA - BE SRR A2 b i su R 2 k4T

DA T4 4 eDN A By HE AR W3 PR 434 1 28046,

Purification kit ( Telechem International, Inc.) .
MgCl « 1 mol/ L. Tris-HCI . dNTP . S 3k ARk
(Sigma 23 7) Je % MR iy (A SEE EHIE)

1.1.2 X8 % ScanAarray 3000 5 7 F13 4 .
Arraylt Hybridization Casette ( Telechem 72 #l) .

PixSys7500 %! i A4 ( Cartesian 22 #]) « AN AT I
{% (BioRad Inc. USA).

1.2 A%

1.2.1 25/ v i & O 50 B4 oR] 2 T B

B AT W R DR YRR a0 BT VR
WK 100 g S5 A B ORI i 31 400 ml B K
600 ml 95% L WE, i FE H A R L
b. H— U VEBE A r{%%ﬁ'ﬂzi&ﬁﬂwﬁ??ﬂﬁtéﬁ
POHVE P, ERK PRI R D 2

e O TUWFUREE B RIRUZE KGRI 5 IR,
BES min, RIGHE TR Sl T8, d
LR ARG W 35 ml LRI S 35 ml 44
BRI PBS (A Mg™ ., Ca®™) %280 ml X
KIRA. e BB B RN 2 R0 18 v
Wb, % 1 he £ SR VER S B K P
YE 1 min, TWTHR, SLEEAN—DNTHE A&
g e

CHERAAS A L G I R R Y DGR A B R
Wh. [ A RFENE R AT H « SEEALBET 5 2L 43 4 o 3G
[11f DNA v A @) (39889001) .

3 IR A

Tel: 010-66932211, F-mail: sqwang@ nic. bmi. ac. en

WCRS T 2001-05-21, 42 1. 2001-07-23



2002; 29 (1) M FEE5EMEHERE

1.2.2  F6hrid PCR P9 10 & 72 Bk
100 K1) PCR R NAR R HB AN %% Cy3-dCTP 2
Cy5dCTP, 10 x ZE P 10 11 (500 mmol/ L KCI,
100 mmol/ L. Tris*HCI, 15 mmol/L MgCly), e H
DNA, X594 5 1 (T7.SP6 514), BRI
I 4 M dNTP G4 16 1l (dA/G/TTP %
1.25 mmol/L, dCTP 1.15 mmol/L, Cy3dCTP
0. 10 mmol/ L), Taq DNA &8 (5 U/Kl, Jik
100 Bl MW 4 94°C 5 min FilAEYE, 94°C
30s, 60C 30 s, 72°C 60 s, 30 A1 FF. Al H]
Arraylt'™ 96-well PCR Purification kit ( Telechem
International, Inc.) #ifb7¢6H51c PCR /= 4. A
I DH650 4840 53 6 6 iF ( Bechman 23 7)) il
& PCR P4k I R 9B N,

1.2.3 By RIHPOEARC PCR P4 & Byt m
REFR: R A R ) — dik i i i 2 A 2 O BR Al
PCR F= ¥ 1] PixSys7500 %Y i #f i ik HLAE T 1 LA
Fefib X AR N BE I T2kl - B3kl . 2%
W fr e, FL AP BN TR L 9% PCR
MR EIAE.  H &S SR =R Tk L T
W, DR Ik B e 2 TR R e AT R AN AL A
DNA #4553k E. AT ScanAarray3000 it
BRI A5 s A B AT DEGAT T m . B SRR
HAC S P #0 Pe e R EAT S AL B 2 x SSC
0.2% SDS 5 min, H»20 2 min, 1x SSC-0.2% SDS
5 min, 0.006x SSC, ZEif T, 6] IR I % 20 Ak
B 98645 5 o BEEAT LLEBE A0 AT, BB IRE ) 26 i
JEARK T DNA 103 R 45 £ o)

1.2.4 BRI e s k.

a. DNA FBeldil e Jrid: #9¢6hrid PCR 74
EIE T [F) — e b BE (1) 2 B2 IR J 2 v Sk
Jr#eiii, LL80°C . 100°C . 140 °C [ T4 ik 15 76 4>
T4 30 min. 1 h. 2h.2h ZEEBCE, J-4;

A EAAZ SRS 50 mJ . 100 mJ . 200 m] .

300 mJ . 400 mJ . 500 m] &b P £ R AEE . A
e, A DNA [ T30 b, 4REE7E 1.2.3 A
[ 4 A N REAT VR

b, YEEIEE SR A 1023 PR AL P
DERENE LRSI 3, LUBCREE (R P i 1) 43531
92 min. 5 min. 10 min if DNA 9455 R, I
HAFE 30°C . 40C . 50°C . 60 C 45 & F A H] [ —
VeI T VRS, R I AR TR, BLHEA
[ A DNA 2545 (5% 0.

Prog. Biochem. Biophys. * 155 -

e WP (e bR OEkRid PCR
FEW), BT 2 BR AR S A A I T XA
Y LIRSS 1) H iR, 38 AR TS 5% 00 v2on) 35 Fy k4T
TRALBE, PeB RIS AR AR, i3k Y f A T Ak B
Jiik.

ghity LR DNA [ 52 4 1 L 88 DNA F
B AE = bk b 2545 i S A B 5 v, R 4
A o 2 [ H AR PR (8« BEHLRE R AHR D L Ak
ST 50T D M8k, =R AR B 4 1R AH 1R,
s AL P AT A S5

GBI MR AT W5 g IR
HIRREF (Aldrich 24 7]) T 315 ml (¥ - 2 nib g doc
fii o, TEZ O N 35 ml 0.2 mol/ L1l 2 Y
(pH 8.0), k2 %M (1 NaOH i pH {f), #F
Wi (RINIRE) EiZERT 15 minl .

d. [ 5E T80 DNA FBUKJE KR E: KR
— K BELE 0. 3~ 1.3 kb 2 8] (8 JLF ¢ 6 b5
W PCR PRk 0.25 ¢/L . 0.5 ¢/L. 1.0 g/ L .
1.5 g/ L+ 2.0 g/ L JURFASIR] F) 94 S B J32 il 25 B4 471,
) i) T 5T 558 J Lok B by, A6 1. 2. 3 sk 41
A B RS0 e AR T S

e- DNA # A8k AHIRIMRE o AH [5) Fh 2k 114 5%
Jebric PCR 7= 4 43 5 7 il % B 51 5y J 33847 48 1.
FEH 25 B B AR Pk (1 )5 v 76 ) 4 BE U RT R PCR
FEPIAE 100 CKHE HPnAAR P 2 min S5 E 0K
e, BRJE B N CET UK B 96 FLAR R 45 B4 4.
T8 B2 i 380 AR R 1Y T ik K PCR 7™ 40 L%
EEAER A b, K3 TBCT 100 C K # Hh in AR v
2 min JA S T 704 95% ABEH 2 min, BUHJET.
Z M FE AR EE | PeRAE SR PO 5

2 5 R

2.1 DNA FEEIZEAZERFI

gE RN, WAL F Il e ik N ] e B T e
DNA Z54 B 2R, o 100 CT4% 1 h Bia) s £ 55
FEJG S BCE P ROR, ik T Scse Y. 25
W2 8 I AE 80 C T 2 h & JF 200 M i
JEF, BAMCSME T DNA gl di . A
I B AN ek o L Ao 8 Ah i B DNA iy, JLrp g8
AP SRR DNA 55 5 X O R WL 1,
HAr gl R DNA 9615 5 50 E ALK DNA 45
B,



+ 156 - S F 5L MR HER

fluorescence intensity /10
%]

U i 1 1 1 L 1
50 100 200 300 400 500

TV crosslinking energy/mJ

Fig. 1 Immobilization intensity in different UV

crosslinking energy
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Fig. 3 Immobilization intensity in different wash temperature
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Fig. 4 Signal Intensity vs [ DNA] - post vs pre grid
denaturation

n m: pregrid denaturation;  a a: post-grid denaturation.

3 @

HT, BAOREF S et e S A A R, 2
SR B v RVR AT SE o R R R HOR, Skon
KA SE DR 41 Bk A SR AL AT I TR S, gr
B L DR R 53 BT B A 9 1 A AT



2002; 29 (1) M FEE5EMEHERE

T, REEmAK oSN EEARCHZ R, W
DNA JIi% 4 #ris « 98064y 1o irids . 2228
S P DUEYES B BR W RERR O VF 2 B A B i
AR R f et e FLOR e ). YL 4F 1988 4, Bains
ALV U A 1 DN A B 32 #54 1, BAUR )
AT AT A . 94, B LRl
RZ KR (W SEIURR: © MREERE o L
PR ATHLE AT ISR, NS
(IR TS Bk BT REYE.  AEWE A I v A
FUREGT 80 4FACH ], 90 AEACIE[E Affymetrix 2
F)SEEL T DNA #REF4r 710 = % R AR, BIORRA o2
5 I SEAZ AT IR ) B LA o3 1) % A e b ] s 76—
Yeglbrg . wEG A AL b, MO R (R S A,
L5 RE R 0 28 AT I N 3R E S R R I A4 R,
PSR E TR T oA A I IR AT AR RN o %
NS, PR RA &R S fE B R AER R
K71

5 PCR BEAR—F, R HARCEIT IR E
TT N U ARH 102, A R RS — A
FH AU A I B R ik, (R R AR 00 147 e Uil
FES R R 00 A A b AN (1 S s L AT )32 B 4
W, BRTILRRIE TS, 2258 kLR 4
THE AR« 2 ANE T . JEDIERE] . il
WFFCRILAL T T B R, kB 510 3 #rade mT T A
WA S . N 790 R S A 8 E () 4
£, AROXEE AR 1 Y AT A e, KRR Z0 DN A
HEAT A8 40 M o] ARSI DN A g i X R 4 i [X 9
AL A L BRRAE N, DNA 238 0 #r ik ml

Prog. Biochem. Biophys. * 157 -

T DNA JEAT 52 ik, 3300 A0 0 56 (K] 4% DRSO 42 (4
PRI AR S AR T B TS

FH T8 il 6 1 T AL 5 2 T 73 505 1 K o
PIAEAL RN KK 3% 2. B 98 06k 5 B 5 1) I I Ak A
(5~ 200 W) HAEGH 7t E /G2 (5~ 50 ml),
N NAR R BRI T AR AE, B T AR5 S b
PRI N R E (0.1~ 1 vm), AHX} T4%
GEHT (0.1~ 4 pm) BN 10° {522, WL 1Y
IS GE IR AR MR, MR IR s (55
(R T), AT FH 5 3 dt P A A R AT 2928 S .

2 F X WM

1 David D L, Bowtell M. Option available from start to finish for
obtaining expression data by microarray. Nature Genetics, 1999,
25 (1): 145~ 146

2 Geiss G K, Bumgarner R E, An M C. Large scale monitoring of
host cell gene expression during HIV-1 infection using cDNA
microarravs, Virolozy, 2000, 266 ( 1): 8~ 16

3 Xiang CS, Chen Y D, Yuan J. ¢cDNA microarray and expression
in virus infected cells. Chinese Science Bulletin 1999, 44 (5): 449
~ 452

4  Markus B, Jorg D H. Versatile derivatisation of solid support
media for covalent bonding on DNA-microchips. Nucleic Acids
Research, 1999, 27 (9): 1970

5 Veilleux J K, Duran L W. Covalent immobilization of bio
molecules to preactivated surfaces. Fairfield: IVD Technology
Press, 1996. 1~ 20

6 Bains W, Smith G C. A novel method for nucleie acid sequence
determination. ] Theor Biol, 1998, 135 (3): 303~ 307

7 Sgroi D C, Teng S, Robinson G. In vive gene expression profile
analysis of human breast cancer progression. Cancer Res, 1999, 59
(22): 5656~ 5661

8 Loftus S K. Chen Y. Gooden G. Informatic selection of a neural
crest- melanocyte cDNA set for microarray analysis. Proc Natl Acad

Sci USA, 1999, 96 (16): 9277~ 9280

Surface Optimization of Glass Slide Used for The Immobilization of cDNA Probes’

MA Shu-Hua, WANG Sheng Qi™

( Institute of Radiation Medicine Sciences, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract

Microarray hybridization is a powerful technique in life science since it allows a relatively

straightforward determination of gene expression, in respect to distribution as well as quantification. Large scale

hybridization-based mRNA expression mapping projects call for robust and high efficient microarray

hybridization techniques that are amenable to automation. However, a major drawback of microarray is the fact

that all standard protocols available include time consuming optimization steps of several critical parameters such

as DNA fixation to surface of the slides, hybridization conditions and washing procedures. The aim of this

investigation was a rational design of DNA probes which were adapted to the standard protocol and could

therefore be used without changing any parameter. A rapid microarray technique for quantitative analysis has
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been recently introduced. For highly repetitive DNA probes the hybridization time and the number of washing
steps were reduced considerably by formamide or equivalent denaturing chemical agents. Due to low stringency
conditions major and minor binding sites of the probes showed visible hybridization signals well suited for
quantitative image screening. The discrimination of minor and major binding sites to surface of glass slide was
possible by automated image processing. With respect to the optimization it was necessary to verify two sensitive
parameters ( hybridization time and temperature, spotting buffer) of the given microarray protocol. By

comparation of several candidate conditions, the optimized standard protocol was constructed.

Key words optimization, ¢cDNA chip, DNA fixation, glass slide
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