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Time-resolved Fluorescence Detection of Mosaic DNA Chip
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Abstract: Utilizing 4, 7-bis (chlorosulfophenyl)-1, 10-phenanthroline-2, 9-dicarboxylic acid (BCPDA, abbreviated as BCPDA) label-
ing method based on avidin-biotin amplification, we established a TRF detection format on the mosaic DNA chip: the detection method
allows discriminatory signals for perfect match, one-base mismatch, two-base mismatch and three-base mismatch by TRF labeled DNA
hybridization, whereby Europium (III, Eu**) was captured and released on the principle of complexation and dissociation interaction between
BCPDA and Eu** solution when the BCPDA-tagged avidin and biotin-capped oligonucleotide sequence linked. The fluorescence spectra and
related lifetimes were determined. We also compared the TRF detection mode with the conventional fluorescence one.
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Fig. 1 General procedure for mosaic DNA chip fabrication
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Fig. 2 Fluorescence image of mosaic DNA chip (Using 4
probes of p16 gene Hybridization through Target 1)
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Table1 Fourprobe sequences and location layout
for arrays fabrication

Probe Sequence
P, 5’ -AAC CAC CAA ACA CAC (1, 1), (2, 2), (3, 3), (4, 4), (5, 5)

Locations with (x, y) coding

o

P, 5’ -AAC CAC CGA ACA CAC (1, 5),(2, 1), (3,2), 4, 3), (5, 4)
P, 5'-AAC CGC CAA ACG CAC (1,4),(2,5), 3, 1), (4, 2), (5, 3)
P, 5" -AAC CGC CGA ACG CAC (1,3), (2,4), (3,5), (4, 1), (5, 2)
P Without sequence (1,2), (2, 3), (3, 4), (4,5), (5,1)

1.4 ASXDNARFHFHBIZZFERN

B A FERZHBRIESITE 46 CF 5 200 nmol/L #Y
#FH1: 3°-TTG GTG GTT TGT GTG TTT TTT TTT T-
FAMIBRZRAE 1.5 h, SR G TE46 C 075 0.1 %SDS
92 x SSCIMAE 0.1 % SDS 0.1 x SSCIAFK M.
He e b AR (ScanArray Lite Microarray
Analysis System ) il .

B B: SEZ T RMESITE 46 °C T 5200 nmol/LHIHE
J¥412: 3’ -TTG GTG GTT TGT GTG TTT TTT TTT T-
Biotin #4228 2.0 h, 2AJETE 46 C T 2051 0.1 %SDS
92 x SSC M 0.1 % SDS M 0.1 x SSC M k.
RS 5 BCPDA ARICEY 6.5 X 10 mol/L FIZEFIER L.
VR 3 hs BT 1 x 10° mol/L Eu'* B, pH=8.0

f4 Tris ZeMEWP, 7E37 °© ¢ &M TR 100 mins 2
JEH 0.05 % Tween 20 TR AZEIR/KILE; FJ5 T N,
TR, HYSEIEREH LKB-WALLAC 1420 Wl 73 B¢
b7 3 Tl

2 HRMWR
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FOM S AT LA Wy vE M L X RN TE AR IC B R4
WEE], DU AE 5 S PO R AR, R
AWML ESELELENRRFHEMNE S FMAEY R
G2 RN . L, feEbRid B R R A
WM AR R KR IC R, REEMERE AT LZE
BCDPA HEHF| T B Tk 2 5 A RRAR AR W)~ 15 e
E. P. Diamandis s S0 THric 5]y, 53] p0ffE
BCDPA WL EFRMEER LR 9 « 15 MIRATEHNHY
ARG 11 11, MHZEEH. BARSRICT
0.020 g RFFEMMAFIEA 0.040 g BCPDA H92 mL T4
B, IRBEEEREOLRHEN, HELR, DRI
I 5E 4. ilid Sephadex G-50 HEZrE KT BCPDA
FIZKf# 9 BCPDA (280 nm K T HEHE ), AR
1 pH=8.0 9 0.05 Mol/L NH,HCO, LA, 1z
EARICHF R EME (Avidin-BCPDA,, 45 4 AB)EN
AW . B AB WA 10 Mol/L Eu* 190.01
Mol/L Tris ZM MR (pH=8.2, JLEAF pH Zih
ERRAE) , SRS By Z5Y (48 AB-Eu-
L), RiHEEIEK gy ZEY) (44 AB-Eu-S ) AB-Eu-
L TEA PG Wi b (28 S A AB-Eu-S 7 Tris 28 0K
Y ZIEPERI T Spex Fluorolog-3 J& Ttk
ORI

AR AB-Eu B AW & TR LIS
pHA3~9. 570 Fl N I & FI 22 1l W (HCE pH=3.0 acetate
pH=5.0; phosphate: pH=8.0; Tris: pH=8.2; carbonate:
pH=9.5) VARG o AH N FAT AL S0 H A 1 4% 2 e
W 2O ERERARIL. RSO OEEIN HCl: pH=3.0.
WR: pH=8.0, Tris: pH=8.2 JLI&T 3, HHNLAIHEETEH
LRI 4.

Kl3dthzp. g, ffle. ¢v a2 AB-Eu1E
IR 3 G U R B SO GRS N EE A ETE . ]
DI, 1510 Mol/L Eu* FIAHIEIREE T, AS[E)Z2 g
W AB-Eu MIZGH & DN K G 2R K.
4 BCPDA I FE5rF 450 1, 10-4BAR —I&FE 2, 9- —
FRIR, 4 BCPDA NIAWE T2 AT, 762, 9- M
1,10- FRILGADAFALE T AL AT 077
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Fig. 3 Fluorescence excitation and emission spectra
of AB—Eu complexes in buffers
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Fig. 4 Fluorescence decays of AB—Eu complexes inbuffers
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BCPDA RIREL B FL M {15 AB-Eu E AW ARE
PR FEAEAR KA SE B OB VAW pH (B, 1EBERR
R W R AR R e/ IMEL, IR BB Be 1Y
FRAE &5 o X 0] IH PR T IR £k 10 5 9 Y KRN o171,
Ak, HEOR A BOETELE Hel . BERRER . Tris A Bk
RRERGE WA P IR — 2 JUHE AR By B9°D, —
FORFESR A (1B 3 A 51 AR B R B AR IR £ ok
). BRTBERRER SN, FATRIN, 7 Tris Z bW
DRI, T HCl R o Eam B /N, AE
Ho® pH PREE P AFAEAS R B Y 9 A0 2 FNBUR K
/IR BEEERS o XT Eu 89°D, —'F, FHIER ST, MEEE
MU 580 nm 592 nm 615 nm 652 nm 690 nm #1701 nm.

MR HIBRIEN D, —"F,« *D, —'F, D, ~"F,+ ‘D, ~'F,
D, F,o IXEEAEHER], SANEUL R O AW R0l
M BCPDA ¥ 2] Bu, FEEW WHKERI D, FI'F,
FEA T HE R R FT LT R B Ok

TEWFFEDOEEER AL -, FRATEMSE T AB-Eu &
B VG PR I I IARE, BFRES R ILE 4.
TEAHIAAY 10° Mol/L Eu®* T, AB-Eu ZOGHEIAT & —2H
R, R ILE 3. SRIMAEBEIRER A H 2t
S P ORFFEEL Y, XA A UESE T R AR B (B ER R 1Y
D) YA

TEHCHRW Y, PR A E) 30~50 cps, HEILTFT
A 5 g MBERREA AR, AB-Eu TERRERERFI
Tris 2% MR G5 i B I S5 ) AR 38 v e 3 i o 1] A8
AT HBIR S , A RS TR Eh VA T 158 65 B A 25k
Po POCFFMENT : M8 1n 1(5) -t 1) ANIRIN 1]
AR EBREE, A SRR (1 EZ, PO
AR T o AT A5 AB-Bu ££°D, —F, BRiEAL, 1E
HCI. BRERER . Tris. KERER D T7 893518 0.010~
0.040 ms~ 0 ms- 0.48~1.74 ms- 0.64~1.20 mso TEFKATHY
Segerh, B But KIS YEEHETN 0.010 ~0.050
mso XAUIESE T Bu* ERRIA H M\ BCPDA-Eu 7
fi# T, T HISUEN] T AB-Eu fERERRER FISRAR . ST
HAREAMMEGIEX . 7E Tris® ™ AB-Eu 2CH1n
oK, 2990 0.44~0.76 mso X P RESE 2 BCPDA-Eu -5 7%
I KT W RE AR & T 5T ROR T 3G 0 T 988
FFAW o
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Fig.5 Typicalfluorescence excitation and emission
spectra of AB-Eu-L and AB-Eu-S
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Table 2 Solid & liquid Fluorescence lifetimes of AB-Eu®* Complexes
Lifetime 7 /ms
Sample Buffer pH Excitation/nm
SD —>7F SD —>7F SD —>7F
0 0 0 1 0 2
. 338 0.484~0.711 0.524 ~ 0.828 0.589 ~ 1.739
Tris 8.2 286 0.484 ~0.682 0.481 ~ 0.682 0.556 ~ 0.904
AB-Eu-L
338 0.656 ~0.871 0.945 ~ 1.080 1.145~1.942
Carbonate 9.5 286 0.626 ~0.789 0.640 ~ 0.833 0.766 ~ 1.083
AB-Eu-S Tris 8.2 338 0.729 ~0.773 0.920 ~ 0.939 1.279 ~ 1.883

M 5 ATLAE . M 275 nm F) 368 nm AIBIKTEH
N, BRI AR D ER ISR 22 5E . [, A
AR RISUESE T B A°D, —'F, (n=0,1,",4)
BRIT o AL [ 2SS AB-Eu G W1 D, —F, ( n=0,
1,2) ArZSe e R 20 Hoip, —7F, BT 28
Db S G SN OB e R VA %S Y O R= i oo
8, XEBBAG G DY R BT

XS AT LA RO AT 2R AR AR B A
HIEF o, MR AB-Eu ARic B[R] 53 HE2dk

Ko 5 78 Jy ] BE o
2.2 TRFEMAB-EulRicHASXDNAR L

HE5X DNA L
A DNA W

FAS RGN vk WL 1 .2 Ay <4l
AR, AR A FE B,
PR EARIC R A28 DNA . H—
GLuHLRRLT A 1 4252,

ICANI ] A I . MEEES R W3R 3

%=3 pl6EEEAASX DNARKFHEERZENEE

Table 3 Arrayed fluorescence intensities on Mosaic DNA chip of p16 gene

Fluorescence Detection

i L
DENCAAEE R WK 2, %5
PEEHEA AR 1o 08 “BixtB”, M AB-Euftr

Target 1 Target 2
Measurements
FI Deviation Ratio FI Deviation Ratio
P, 19 543 + 1581 1.00 = 0.081 4783 + 287 1.00 = 0.060
P, 9853 * 654 0.504 = 0.033 3731 + 267 0.78 = 0.056
P, 4660 + 477 0.238 = 0.024 2 535 + 223 0.53 £ 0.011
P, 973 + 87 0.050 = 0.005 1291 + 157 0.27 = 0.033
P 480 * 64 0.025 = 0.003 131 + 53 0.027 £ 0.011

#-FI represents fluorescence intensity.

K3 T 3R (P, P, P,) FI— 584
IERC (p,) REFRZRACEE R, oDt E (7ER3
WERNFI) MG, WP LXHE L EE T8 2 1Y
KiGZ, THBE K BIFH 2 PO EILT
WATWE BN . PIRNERIC T ik 1 22 31 T BEVS K B AME T
UV (51 Target] JOCHRBEA BRI ) FINTER)
T AAS A B RE . (2L Target 2 2OGREILF
BAWE) ), XiEA Rk . Target IE S
SIEHRVCEC « 1 ADNBRIEETED ¢ 2 AFRGEAN D ¢ 3 ARt
FEBCRYZOEIR T UM 1:0.50:0.24:0.05 o T Target 2 HY
FE A 1: 0.78:0.53:0.27 0 A I [B] F3- ARSI 7 v 1) s 22
FeARGe o e 20N, T HAR S Iy s i te ek . Bk
R SRR A Rrift— 2009, BRI E] 43 3 56 A I
T DNA TS B A 56 1F i DG JC R 15 DG E Y
S HRRE ) 3 R I e 10

3 %Hig

AR - EW R BCPDA ZHnid, KA1k
H T B B2 BRI A & X DN A B F R BR LS

PCHRIC B S . AEERBE A B R A A BSR4
S HE RN R, PR AL A 5 DNA #4551, TRE
T X e 5 X DNA S A F, 2 BCPDA-
ENTHEVMEREANT - ERITRIVIESEG, B
RGN HH 2% 52 I O IE A DC TC R 1 A BREASTC . 2 B3
FETE . 3 AT A 22 85 5. e, BT
GAERRIEE A B, Eu 7E BCPDA il Bu™ I
W AR BORE . FRATTA I T HH BCPDA Pn%%
) AB-Eu 2 A W2 GG R N A, [ P AH
R Bu BRFER S D, —'F (n=0,1,"",4) TIZFD
RIS CHr. TRE SEGEAML, arE A IRE
Ha, THREAEA G DNA SRR 1. R,
TRF TEA P A= PR 4 72 55 38 B 1] 73 B S A i 1)
S8 7/L AN TR s NG RE EI: SN S VAR ER £ 18
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