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The Novel Technique Investigation for in Situ Synthesis

of Oligonucleotide Microarray
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Abstract: A novel typography technique was developed to in situ synthesize oligonucleotide arrays on glass slide> which has the
celerity> high spatial resolution, lower cost, reliable operation> and high synthetic efficiency. The principle and process of the typogra-
phy technique for fabricating gene-chips were described in detail. A suit of poly ( terafluoroethylene ) devices for synthesizing oligonucle-
otide arrays were designed and prepared, and the fiber tube with a number of nano-or micron channels were employed. The oligonucleotide
arrays of sixteen sites with four different probes were synthesized using the typography technique. The four specific oligonucleotide probes
including the matched and the mismatched by the fluorescent target sequence gave obviously different hybridization fluorescent signals. It
was indicated that the gene-chip fabricated by the typography method could be used to rapidly screen single-nucleotide polymorphisms
(SNP) and to detect mutations.

Keywords: typography; in situ synthesis; oligonucleotide; microarrays

It

0 EIS Bl i St 5 1 FABFSC R ) A b e sV, R

" . N FRELERE R T AB A s T — P32l Nanogen

e e L M RCRIM TS, i feSbihi ST
—JELL Affymetrix//_\ FOHCRA ST, e, & =1y etk 3 R B R
R AR, KSR R A

BETFAEAE DS R RBHEA T ARPAER) 0t
ORI RIS A — S b RRORIBHRIE R e 5$§% SR B A b e Ty

K A#: 2007-01-08

BEETHE: MK “ge3” T—RLHIHRIFEETHIH (200644032357 ), HEK A RRHERE B H 60571001) . HHETEL)E
RheE R REBIITH (20060390887) » WIHIEHF /TR EFBIH (06C262 )

TEE®N: WEN (1965-), F. BIETZ N, WM T RFHIR, WL, FENBEEYRG TP,



14 HaEH

AT BRI AL 45 BT A5 51

AR, i, &g IR REYLE il R AR
KSR AT 5 AAR KRS fE T, I Al REEU
KRIYAEG AL G . o, e, IR
AR, TR BRI AP ST . 2T
VLA K AW e 50 o3 Fir B0 4 A i S S0

TEAEDE il BRI BE e il 4
— PR R (H AR IR . He—o2 24
B P B B A BR AR BT I 91 B AR AR vy o o
Y20 HIERREIEOE IR E] 1 000 A5HF, FREFBLARD
£ 100 000 TCARM LA L, TSR B HELZ T, X
—HARTCE: S AL A AR Al 2R
e S Ty XE, RSN BIRE A ) L 2
SRR B S e SR A, S X
R E R T O (RIFHE “Coffee-ring”
effect, “WMMEIR” RN 101, A5 RAEL . it fbA:
7 e T S A R, R R S R
& RS AP F e EE R LRI, H
Hi, EBs BRIk T 20 AW A S T
i, W: Fodor MR & TOGRIEALA BUEN1Y 5 IBM
oA BRI TSI T OGRS A 5 Southern
WFS /NI R T I Rl 8 A R ks 18 96
FE I 1cyePhar-maceuticals 23 Fl Protogen 22 FIHFSE
FR T R MSEAIBEERS B2 275 Houston K% Gao
SRR B BRI OR A A2 W G 91 S AN S LR R
Singh-Gasson 554 H HY RE AL 0] & ALY
Whiteside BF7 4 45 ) A fih B R4 AR 2325 F 1 4R R R
SR H A ) G R S R S T 2 AR Y 4B
B30 XU il TR S A R A, [ AR A
TEERA A S . T2ASRE MGG, AR
BURRIREY L RER . BN, £ Affymetrix 2 A1 Y
JEIR R U A il A R R, AT ER A 1D
WG ORAFIRGR] T EL A ZBUET X AN [R) A FH P i R
AL, DIMAAS Fds i, AN/ MIb AR 7 T oK
W, BRI RARGE . AR A= PR 51 S5 5 1
HARBAIEHEENE L.

AU T —F BAT B BRI R LT
os Bl Jer 28 P A s e DA A B AR B R B, AR S
MHZ T AT T R 0 I 3 S B MR 9 . A%
AN LAY w2 RO W R T o [T AR5 7 v . BRAE)
T2 L 8 AR - a5 v A R B B AR AR
G R N K T ) LS 2 R REAE W R
B 91 45 )22 R B 2 HE A 152 T2 266 B — R 4 BRI ASE IO
I T 457 114 6 4HA500 5 AS T B AT, i
T4 R 5 P — AR 1 2 (52 016 B e B R SE A WD AR B
MY EALG . HARR R SE4iE e T A AL G U7
ST £ 53 B ] £ 2ok AR B SRR e vh B B AR
FHEMisARIC A, SERERR PR, R EpHE

S EVRIRLRR RN AT o a2 RATBA 5 TR VR AR Y
BLA T 15 AR R R B4 375, AR 7 3% U1 A 356 i B Il
ARE R ITRE SR A, AR TR 4R o
AR SIALL TR 1 s B S O PR B UK 17 5 G B
AR BCR TR ST LA (5 S 3 231, B R 1 3R
PIfE SR HERE; 5 S8 A SR AR B E AL, A
SEEPR AR5 N [ P A v bR BN B R 0 A
PSR R L A s R AsE e ] 3 22 R sl A

KA T 19 4 7
1 IS

1.1 &, #R5EA

PCR-MATE MODEL 391 E#& AL (£
Biosystems ‘A H ), JOKTEEE/ERS (MECABOX94-
28, B MECAPLEX & H] ), WIS 286 i {
( Scanarray Lite Microarray Analysis System, Packard
Biochip Techno-logies )o (IAFRIIECH 7 o5 AT
FRAER 93 o6 BT ) IR A SRR 735804 99.999 %%
PG (R L P BRAER ARG BR AR ), RIUFH LA
FCis 10 A O st in AR Bl d i il ), AL
BREFAEE (B PRTHAL A W] ), WUARRE ™ 2k
F1(25.0 mm X 75.0 mm )-

HEUERAIEA. G c. T (JUmBERAEYAR
SHEAT] ), 2S5 - AAA AGT TTG AGA GCT-
TAMRA-3' ( BAETAYEARGRIELAF ), I
2 xPBS AR 100 nmol/L, B Comg s my
Mg © Mysoen=3 % 2 % 2 20 % 2 75 % ), AR 26
RO A . = TG A @R sish, HARS o
Mradi, 224 3th 22 43 R AL I SKE
1.2 BEREBRMEIINSH

185 R R 32k B A% 1 R B 471 £ A7 5 S BT I
BERR TGV [ AH & Bk, HoA s Al B . BHH . 4
LI dimethoxytrityl ( DMT ) R4 HEAT PUAE KNS A%
— AN BUAEIRC2 331, I R ER R SEA T R Y A i
e PR I R 5 — 2D A 2 0 —— BRI I S i —
— P A MU IR R BNk SE B, R B IBE S iy 2 7 T4
AT . BN T SR BRAE G AT LA
(281 35T R BRI 12 T A% 1 R TR 4 - iR T AE 5 i,
AEESR A fE, Rk, FERTFSE bt ag w3 P
o TSR AR R R AP B A3 KB i AT o E B
IS, IR SR DU 96 2 s B I R o7, AR 2T
AN AR B e, AT R R SR
PEIE BT b 2 5 R A AR IR S o B IB B v 5E JJ
AT A DMT R, SRR SE R T — A
IR R Z BRI . ERAELER 1. T
BRI ER AR AR < (1.0 x10° ) %, K
ARV (1.0 x10°) %o FERZTFRRIAGESIEEN S



5H WMo oT o Kk % %

2007 4F

BERT PUERFEh A M, dn] DUE A Sh& . A e H
LA AR M T A LB, SR IR ILIE 1.
®1 BEROREEGZERFRMAH K

Tab.1 Conditions of oligonucleotide arrays on—chip
synthesis using typography technique
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Fig. 1 A schematic diagram of synthesis flow for in situ
synthesis oligonucleotide microarrays with typography
technique on glass slice
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Fig. 3 Shows the synthesis principle for preparing
gene chip of typography technique
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Table2 Thetargetsequence and synthesis
oligonucleotide probes in this experiment
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THFH(15- B ) 5'-AAAAGTTTGAGAGCT-TAMRA-3’
S,(IEMC, 15-BF)  5'-AGC TCT CAA ACT TTT-NH,-3'
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S, (BT 2 VL) 5'-AGC TCT CCC ACT TTT-NH,-3
s, (FATC 3 ) 5'-=AGC TCT GCC ACT TTT-NH,-3
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