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DNA Chip using Single Stranded Large Circular DNA:
Low Background and Stronger Signal Intensity
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Massive identification of differentially expressed patterns has been used as a tool to detect genes that are involved in
disease related process. We employed circular single stranded sense molecules as probe DNA for a DNA chip. The
circular single stranded DNAs derived from 1,152 unigene cDNA clones were purified in a high throughput mode from
the culture supernatant of bacterial transformants containing recombinant phagemids and arrayed onto silanized slide
glasses. The DNA chip was examined for its utility in detection of differential expression profile by using cDNA
hybridization. Hybridization of the single stranded probe DNA were performed with Cy3- or Cy5-labeled target cDNA
preparations at 60 C. Dot scanning performed with the hybridized slide showed 29 up-regulated and 6 down-regulated
genes in a cancerous liver tissue when compared to those of adjacent noncancerous liver tissue. These results indicate
that the circular single stranded sense molecules can be employed as probe DNA of arrays in order to obtain a precious

panel of differentially expressed genes.
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74} Hl-go] Bo] B WS 7RIk &3, cDNA 32 500
=] 5,000 bp 1719 5Z% cDNAZ poly L-lysine, amine
T aldehydes RS 7|3 9ol n4sieh AomA, F2
A} W&o xEA (differential gene expression)S 1735}
7] & ol gHth FAA LS A 2AFel] flEA
= B3 DNAQ] %] target cDNA KU} <F 108 ©]Xd 74
wojok &2, cDNAS PCRHOZ FZalo] xA|slo]of
gk webA, Sek=n|= A Al PCR 4738, PCR 422 744,
F3 2 WA (denaturation) & 1LP]-&F AFe] f=5E b
sk MRS S ZAACk gtk =5, T3 DNARA]
2% A 7SSt R AJLHE DNAS] AEA Ak &
TA3E Fo] Aol ofgltth

M13 dreg] 2. Ho]%] 52 ©7IE (single stranded)e] 3
AR Alsos TR, AE7H] Sl 9 B DNA
A7IME A ol FE LEE] gk AxF HoA M=
(recombinant phagemid)E <Al Fddgs & A5 vt
Hl2] 2. #o]#] (helper bacteriophage)E superinfectiond}, i
& A Al EAshs Az Wl Lol 25 Y i
e} <] large circular (LC-) sense DNAS A 5= Qlt}. o]
u, M13 #lo|Am == LC-DNAZ} 54 f-dAke] sense AL
ST o A Al 5 gdok o]2gk LC-sense DNA
tho]ar o]z} 71 A} 24 target cDNASLS] =
A3+ 7FsAl (higher binding probability), W24 2] A2k
2 7|89l A8 A ST ZIdiEn) HEe] w2 A
1% (high sequence fidelity), 7= F35-9] 3124

S DNA 3 & 53 DNAZA st 3HdEes

T Atk 3 ZAE el it SFAIES] s dEs
PR, AHlgo= g Ak = Qi

Aol A= 47l FAES 7HA% LC-sense DNAZ}
3 AR T3 DNARA 845 7HIEAE A5sh] 9
sk, 1,1527] 4% cDNA F-#l<] LC-sense DNAZ &
A & 7heF Aol A 1 ko] A HeE sl s
FAAE A8 TE T3 LC-sense DNAS] 7%= (sensi-
tivity) S 7152 ZZ 5 cDNAZS €3 DNAE AHE3IS
785 vlaa] ®irt,
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1. M= HfQE

WI38VA13 (lung normal cell ling)3} A549 (lung cancer cell
line) MRS FA 2SO0 RRE ook Wtk A2TE
S 10% FBS, 100 U/ml penicillin, 100 ug/ml streptomycinS- S+
¢k RPMI 1640 F+= DMEM #%] (JBI, Korea)Z 37°C, 5%
CO, 2714 Zk2t wjgaisict.

2. LC—sense DNA2| A2F M|

211 5 human unigene clone set (Incyte, USA) < 1,1527]<]
B Wt AxF dAolAv=E AAT & i
(E. coli) XL-10 GOLD (Stratagene, USA)ll &2 H3ls}5ith
oluj, & #H|o]x M13K07 (NEB nucleic acid, USA)S 1]
AAd e S5 TS AHEST. O, 969 =
golEd AT AHA (HFEX 50 pg/ml)} HEZAEH
(5% 70 pg/miye] sh-¥ 2< YT HA|uj=A] (tryptone 16
g, yeast extract 10 g, NaCl 10 g/1000 ml)S A 14 mi¥ B¢
st £ transformantES 5 &-3k], 37 CllA] 250 rpm 22
2 16A13F 59t 2 wjFaqlel. 38 4kl large circular
(LC-) sense DNAE 7] 913l v 3ol 3k - HobA|
AHg-atT) M A9 3 mlS PEG/NaCl (20% PEG 8000,
25 M NaCl) 847 =35 th3, DNA B4 I E (QlAprep
96 M13 Kit, QIAGEN, German)S A}8-3}o] LC-sense +-A-5
S AR ZA|$E LC-sense DNAES ethanol 3 HH o
2 5EF3Fk AFFEE 035 pgulE 243 A, 10 pl)
3% SSC (standard saline citrate) -84 0.2 &35}tk 553
LC-sense DNAES] < % 55 1% ot~ A H7|9s

2 ODasgisonm = 3 S &3] ER1EH3IT)
3. LC—sense & HZt

OmniGrid Microarrayer (Gene Machines, USA) X+ Affy-
metrix 417 Arrayer (Takara Shuzo, Japan)E ©]-8-3}o] LC-sense
DNAE S amino-silane 5= poly-L-lysineo] Z®E &E}o]
= Zg2 (Coming, USA)S] W AAalic) 2123l A
< cross-linker (Stratagene, USA)E AH8-3l4] 300 mJ<] i}
o7 A 3 ALR317] A7EA] desiccatorol] HSFATE

LC-sense DNA2] Tmy, (melting temperature) 342 543}
7] 913, CD44 antigen fr72te] A E-& EFF3= LC-sense
DNA 2 A x5}t #lo]An =5 8- (100 mM NaCl, 10 mM
MgCl,, 10 mM sodium PIPES) Zoll4 #4315tk ZF DNA
£ 95T/ 7FEeE F 27 Aot 2= 7t
05C/3%2 £== 33131, Tmy, #k2] 5742 peltier tempe-
rature controller”} -=+% diode array spectrophotometer (Hew-
lett Packard, USA)Z 3}t

5. RNA Z=X|

Zret 2 Al 7 224]S PBS (phosphate-buffered saling)
fNow AHG - A dostar 4HZFe EgE Aof
(TRIzol Reagent, GibcoBRL, USA)°ll Yol 10& 5ot 23}
(homogenization) &t th. olefdt 4] H v FA|EEZHE A
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ZA el ZH el wh} total RNAS 22833t} Poly(A) Quick
MRNA Isolation Kit (Stratagene, USA)E A}8-3}] poly(A)*
mRNAZS 473 & target cDNAS] ¥241S 93+ FHPow

AHE-3SI T
6. Target cDNA ZAH| 3! hybridization

Target cDNA A4 2 hybridization 23] Patrick O' Brown
"kAl A5t o] protocol  (http://cmgm.stanford.edu/pbrown)ell
upe} vt GAIE 2 pgel poly(A)” mRNAS 72} Cy3-
dUTP = Cy5-dUTPe] EAI8}ol A1 oligo-dT primer (5-TTTT-
TTTTTTTTTITTTITTTTVN-3)Z SAAFE3ITE %2]3 cDNA
= 79 (microcon-30 column) o2 AA|g 3= 80 ul<] hybri-
dization & (3x SSC, 0.3% SDS)°.& A&3sa}qict. 4
3k target cDNAZS 100°CollA 287 FAJsle] DNA ol
£8 S T 60T EE 65T 2719 4587] (humidified
chamber) WollA 16A]13F &<t hybridizationd}i ), =1 -,
LC-sense & 2Xx SSC & o g 2% 01X SSC, 0.1% SDS
godlo= 58 0.1x SSC §H o= 583t 7h 131 A A5}
Axg 5 7ol ARgskelt

Foll 298 &3 =S GenePix 4000B scanner (Axon
instruments, USA) B+ Affymetrix 428 Array Scanner (Takara
Shuzo, Japan)= S48+, 4838 oA &S software=
A8tk Al 2% (signal intensity value)= 7t spot]
% F74gE (median intensity value)oll A B173 S7FgE (me-
dian background value)S #1&ke] AABIATE A& =4 (ex-

Single Strand Rescue by Helper Phage
F1(+) Ori.

Recombinant Phagemid

Target cDNA

Helper Phage

———

pression valug)= 3F+2] multiplicative normalization factor=
A8, o5 EE Cy5/Cy3 Hl&o| 483157100 me-
dian normalized Cy5/Cy3 #k2 1.00] =1t}

8. LC—sense DNAS| CHZF MK

2113k human unigene clone set (Resgene Genetics, USA) &
20470 SE5& FHEI A Fo]A] MI3K07S ]
#Asl T2 w5 il A dolAn s YA
3 5 oY (HFFE 50 pgiml)S T3 nAEA &
37CAAlA 16A17F Bt ettt v, P single
colonyS 100 ml2] LB HAMA] (50 pg/iml =2 &, 70 pg/
ml 7hdwkolal dh)ell dEataL, 37°CollA 16A13F &<t Hl
oFahoieth il 6,000 rpmo 2 1097+ YAReld & A
ozl oF 100 ml2] v%F A= el 20 ml2] PEG/NaCl (20%
PEG 8000, 25 M NaCl)& 7}atar 3ol 4] 1021t vi<gat
Atk o] AAF o= e WMiAls GA| GRS AREat]
LC-sense DNAES th=F A8} T) A A8 LC-sense DNAE
= ethanol X oR 53 5 & B S5 1] el
1% o7tz A 47195 2 ODagosom S8 W= T A3

itk
Z 1

1. MEE LHEZ|2H[0[X] ALES 0|88 LC-dA

gl
DNAS| A2 XA 2 LC—sense & HZf

M13 Flo|Rm == F1 EA170A1 4 (replication origin)S 7}
A, o5 &y Ho|x|¢} FAlol tigt Al 7Helste]

Single Stranded
LC-Sense Molecule

Target cDNA

Fig. 1. A schematic diagram for production of single stranded LC-sense DNA. A cDNA of target gene is cloned into the multiple cloning
site of a M13 phagemid vector. This construct allows the rescue of a single stranded LC-sense DNA of the target gene when superinfected

with a M13 helper phage, M13KO?7.
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Fig. 2. High-throughput production of LC-sense DNA in a small
quantity. 1,152 transformants with recombinant phagemids were
incubated and infected with M13 helper bacteriophages in a 96-
well format for large-scale production of LC-sense molecules in a
small quantity. After purification, LC-sense molecules were run
on a 1% agarose gel to test their quantity and quality. C; control
LC-sense DNA without insert sequence.

v FShH, vl A ol EAlEE M13 Hhe| ] Qo] A 24
B LC-sense DNAES AAIE < AT} (Fig. 1). LC-sense Ak
o] A, Wt Fx2E SRR AdRA A e

A% AstEE 7, g SFAEe] wdS Fal A
Q.0
o —

2 Askd = itk ol dk SHELS LCsense wAME
DNA 3 A28 probe DNAE ©]-&3}ol| glo] o=z zhg
g AE Ao 7|gEisith 1 f8AdE S st
o] WA, F1(+) origing 7= M13 #lo|A W= WEe] Q17T
cDNA”} cloning=l©] & 1,15270€] unigene cloneES A
A3k 9 LC-sense DNAE ZAISISIHL o] & flsto], =%
HolAH =& AF HolA|7} wje] HAE g SFAE
o FAHRIGTE &53F transformantE-S 96-4 Seo]|E
o] 7t o 3l w2 HA Al FES & FoF wjds
Ak vk Aol o ZRE] LC-sense DNAZ 9671 W92 A
Algk = H AR 918 HEF =7} 035 pgiul7t HEE x
A8t} %3 LC-sense DNAE S ol A H7]9%
& E3to] 218k} (Fig. 2). MicroarrayerS AR&3}o] 1,152
Z79] LC-sense DNAE S silaneS F® 3 glass slide2] 3%

ol M4 (spotting) 3. =M LC-sense S A= 81ch
2. Tmip @t EH0| 2|8t LC—sense DNAS| Ch7tEr A&
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Fig. 3. Melting temperature profiles for double stranded pha-
gemid molecules and LC-sense molecule. Absorbance was moni-
tored at every 0.5C increment in a 3 min interval while tempe-
rature was raised from 30°C to 95°C. A. Tmy, profile of double
stranded phagemid containing the CD44 antigen insert. B. Tmy,
profile of LC-sense molecule, containing the CD44 antigen sense
insert sequence.

= 93} CD44 antigen FAF MES ¢

DNA Bl tixto w2 gdrA olgud 7525 7= A%
& HoAM =S o] &sllth A3 225 22wA 260
nmell A ] F3=E 5435 Ao, ol dEle =g
Fo|An|=0] Z9- 87°C H-toll A WAl olef FF= s}
(chromatic change)& “}EFILIL (Fig. 3A), LC-sense DNAE
54C F-ZoAFE gke AAE el 3% #skE
B} (Fig. 3B). o]2gF Tmy, #k2] 74+ LC-sense DNA
7 @A &2 Gl EARH 571 (intramolecular duplex)
< A5k Wride 38 BARlS UEhdth 2 A9E
7% &, AZ3 LC-sense DNAZ} ©+7}2+¢] phage genomic
DNASIS Flsialon voprl A4 43t 29| A
Aol A3 e] HAT

3. LC—sense &S
A s T2Ol TA}

DNA 3 ddel 3lo], GAIF RNAS] £ -8 2

xS
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Fig. 4. Differential gene expression profile between a pair of liver cancer and normal tissue. Cy3-dUTP or Cy5-dUTP-labeled target
cDNAs were mixed together and hybridized to a LC-sense chip. After hybridization, the chip was washed, scanned by scanner, and
analyzed by software. The data were then scatter-plotted. A: Scanned image of the LC-sense chip. PMT value for Cy3 and Cy5 was 450
and 500, respectively. B: Scatter-plot for expression profile. Expression profile is shown as bivariate scatter plot from a LC-sense array
tested. Each spot was scatter-plotted after log2 transformation according to their intensities.

#o] F55E AT F 9= FAT 840
LC-sense < o|&3le] 2PE% A}y X
fferential gene expression profile)S {710l A, ZA3k 7H
A4 2 ek 24 2 poly(A)” mRNAS] =8 WA &
Qlakeic) o2 913ked, A& ¢DNA chip (Genomic Tree Inc.,
Korea)S AFE&IITE 7+ AAF 2D 7heF A4 o0 R HE 24
Sk poly(A)" mRNA Z5-E Cy3-dUTP & Cy5-dUTP %4
cDNAE 747t HAdste] =3hsk &, 65TColA cDNA 3}
hybridizationa}3itt (A3} WAA). 2 A7)e Fato] 7|5
270 Olﬂlﬂe BE T AL ] I, 2413 RNA2] =50

o=, Al LC-
HJ3)| 7k Ao A] 2;
CRSpL = A ZeadS ARSI 3 4
AF 2 7ol 22 f-2 poly(A)” mRNAZILE target cDNAS
ZA|$ T LC-sense DNA F 3} 60°C ZF719llA hybridization
319tk 7 ThS LC-sense DNA F<& 2738t
o= B3I (Fig. 4A), 53 tlo|E]E log2 W (trans-
formation) & 2~7lE] =3 (scatter-plot)S 3t} (Fig. 4B).
FE ZA7F 200 olEk] FHAAES 5 dlolE ZEA|
Aol AQlstdcy. L A3} 1152709 AR = 2970 (¢F
25%)7} 7+t 22 oA AeEzA (up-regulation)F 1 122
ok 4= 9)9lt} (Table 1). ©] %, CD44 antigen™, IMP (inosine
monophosphate) dehydrogenase 21, Multiple endocrine neoplasia
1" 52 olu] 71et ¥ fdxE ward uh ok o9} uk
& 7heF Ao A a13kx4 (down-regulation) = 671 (2F

¥ &AZE 9

Fig. 5. An example of production of a LC-sense molecule in a
large quantity. A transformant with a recombinant phagemid was
seeded in 100 ml of 2< LB liquid media and then cultured for 14 h
at 37°C with constant agitation. The LC-sense molecule was ob-
tained from 100 ml of the culture supernatant containing recom-
binant bacteriophages using a specially designed semi-automatic
purification instrument. After preparation, LC-sense molecules were
run on a 1% agarose gel and photographed under UV light for their
quantitation and quantification. Lane 1, LC-sense molecule pro-
duced in a large quantity (40 ng), lane 2, LC-sense molecule pro-
duced in a large quantity (30 ng), and lane 3, LC-sense molecule
produced in a small quantity (32 ng).

05%)2] FAA}F =gk ek 5= gllon (Table 2), ©l& F
Fibrinogen-like 1 - A= ATL (adult T cell leukemia) Al|3Zol
A atgzdss ow nusH. o2jg daked Le-
sense AP OIPR frdxke] ApEA e Z2EkdS 9]
98 3 A=E probe DNAZA 5848 7H4S 293 5
At

4. .C—sense DNA2| CHZF HA|

DNA 2 gabel] 9lalAl B3 DNAS it o
47l ol FYsolok Ttk o B SIstel WAE Al
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Table 1. 7FF Aol 4] kx4 @u)] o] hd Fx 55

Gene Name Accession No. Ratio of Median
CD44 antigen (homing function and Indian blood group system) X66733 6.3
Cytochrome P450, subfamily 11E (ethanol-inducible) J02843 6.1
Transcription elongation factor A (SlI), 1 5.8
IMP (inosine monophosphate) dehydrogenase 2 J04208 55
ESTs, Weakly similar to KIAA0206 [H.sapiens] Al193075 5.6
Human skeletal muscle 1.3 kb mRNA for tropomyosin AIT797037 48
KIAAQ701 protein Al797037 4.8
mRNA for transcription elongation factor S-11, hS-11-T1 NM_003195 5.2
Deafness, autosomal dominant 5 AF073308 51
KIAA1037 protein Al383628 4.8
KIAAQ375 gene product AB002373 4.5
Prefoldin 5 AA287397 4.2
KIAAQ710 gene product AB014610 4.1
Paired-like homeodomain transcription factor 1 U70370 43
Retinal outer segment membrane protein 1 L07894 44
ESTs 739419 38
MY C-associated zinc finger protein (purine-binding transcription factor) M94046 3.6
Ubiquitin-conjugating enzyme E2L 3 AJ000519 41
Novel human gene mapping to chomosome 1 AL040438 3.9
Homo sapiens clone 24421 mRNA sequence AF070641 3.9
Homo sapiens mMRNA; cDNA DKFZp566J2146 AL050081 35
Chromosome condensation 1-like NM_001268 35
KIAAQ902 protein AB020709 29
Multiple endocrine neoplasia | Y12338 2.7
Protein tyrosine kinase 9-like (A6-related protein) Al188660 2.6
ESTs, Weakly similar to ORF YOR150w [S. cerevisiae] Al129433 24
Transcription elongation factor B (Sl1I), polypeptide 2 AW327285 24
Calcium/calmodulin-dependent protein kinase kinase 2, beta Al026833 24
Cofactor required for Sp1 transcriptional activation, subunit 9 AAB65998 2.1
A2 AAHoZ e & LC-sense DNAS] ek A2 & d4S 7 Ak

=& B Ax= a4 9670-AA) 2, H 30 ml = _
o= 5. LC—sense DNA2} S=E cDNAS| Zk= H|W

Al

+ 100 ml &82] ¥527], vacumn manifold F-#°.2 319ts}

Ak Az HoAVEE S5 digtel] FE S F DNA 3 AZ-8 &3 DNAEA] LC-sense A= Tt
/434 single colonyE 100 ml2] LB HA M|l 4] vl 31 3 P22 A ER F 7lEY] cDNAKY & bk 7+
th BA FAE ARgste] Wi A Ao ZRE LC-sense L5 7K AoE Gt ol Elskr] Aste, Y
DNAZ WiF AAE F 1% op7t2x A #7|9% 2 oD gk 204709] F-7AFE] tigk LC-sense DNA 3 cDNA”} &
 SAS Elo] & 2 == golskdn) (Fig. 5). L A A3t A zHNAM el = Al2d = (signal intensity) S

¥} 100 mie] v el o= e 200 pgel LC-sense DNA  H]udl Wokth WA, A7]e] s} o] ek oo
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Table2. 16k 220l A siakd @i ol dh)d FHA 55

Gene Name Accession No. Ratio of Median
Transmembrane protease, serine 2 U75329 0.48
Fibrinogen-like 1 N92944 0.42
Human gene isolated from PAC 272116, chromosome 1 AL023754 0.35
CASP2 and RIPK1 domain containing adaptor with death domain AA811130 0.35
Ariadne hom AL040708 0.35
NADH dehydrogenase (ubiquinone) flavoprotein AW250734 0.29

LC-Sense Chip cDNA Chip
100000 — 100000
-, 10000 - ° > 10000 | ° °
9 @ ° o8
3] e 3] 7~ 1 &
£ 1000 £ 1000 f 2 ®
T T °®
c c ® ®q e ®
=) 100 =) 100 |
2% ] g
2 Q s,
O 10 O 10 - .’
1 1 -
1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
Cy3 Signal Intensity Cy3 Signal Intensity

Fig. 6. Comparison of signal intensities of LC-sense DNA with amplified cDNA products. Cy3-dUTP or Cy5-dUTP-labeled target
cDNAs were mixed together and hybridized to a LC-sense chip (A) or a cDNA chip (B). After hybridization, the chips were washed and
scanned by scanner and analyzed by software. Each spot was scatter-plotted after log2 transformation according to their intensities.

HE LC-sense DNAZ 967 ©H 2 theF AA3E & ethanol

F5E 9l A AR Sl HEF 571 0.35 pg/ul7t = | &t

=% 2430tk Microarrayers A8-314] 204E5<] LC-

sense DNAE S poly-L-lysines =¥ 3 glass slide] ol DNA H 7l&& o] &3 x4 B Z29kdo] s &
2 gto 24 LC-sense chipS Al=slal, T3 xS M2 AR Al AAA S AT A VER diTY
)3 cDNAEC] 43 F52 HH o] Q= Takara Shuzo A 2 71&S &4 G =2, A Ak, oA
AFe] 3-8 cDNA F (IntelliGene Human Cancer Chip Version A2 =xg AP o] thekst Bl S8% 1 Q) X
4.0, 890F rdAhe =HISITE WISBVALS (7] A AlEF)  57H= ofdd 45 ffs) duibdoer &e|ayrEelE
2 A549 (F9F AET) 2 total RNAZHE] target cDNA =279 = cDNA Zlo|Hejg] 25 ZZ38l PCR AHENS

ZAsl] &3tst & LC-sense 3 2 cDNA ¥ 65T =% 2 ®he dAste] gt

ollA hybridizationatith. + F7 & 29T & = 2 ATl A= LCsense A4S ©3F DNAZR o] 83h= Al
St 204709] Fdztel] diste] 2ol 5 #AS ¢ A7, 28 P9 DNA & acksialon, fxte] Wl vl
LC-sense DNAE©] cDNAY H3A] %2 Al % ATE A T EAEY 78495 AFEith WA DNA
AL gl 4= 9l (Fig. 6). o] Aab= drbd x A7IMES LAt 9l 1,152719] frH%l cDNAE 7H Alx
LC-sense DNA7} = 71| ¢DNA KU} & Whg 5o g oA EES, AF HelA7t vg] A9E ot SF
S 7Pt AR S dAlE ok Azol GAAgS oz 7+ F2 a9 LC-sense

(e}
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i
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SE7F0.35 ugiul7t HA w5319k o] WHe
z}~ 9%k 1,15270¢] ¥4 DNAES 102 47
AAT. T, E3 DNA] High o go]
rate) A= poly L-lysine¢]t} amino-silane 55 A& 4=
A=, olHT 7IHES el el "shd kA o
AL 7333k 4 Y, B ATLE E35)o], LC-sense DNA

e} =
7} 2371 2870 ool 71 Bl o] gE = e &

714 (array subst-

Tmy, 7 £4& 3l LC-sense DNAS] A4 &3} &%=
7F60C FIde 5T 4 ATk PCR A=< u‘%
= o]-83= cDNA 2] hybridization> 3203 65T
7oA Faggi}, o]e{gh 2po]H-2 LC-sense DNA7} PCR
B U2 w@rbee] RE VIRITHE AR S Nk
T} oJolA], 7+ AAF W 71k A o 2 RE A A poly(A*
RNAS %2 AAE T target cODNAS xA61¢1 L, o] &
LC-sense 33} hybridizationd}At} olu] ¥4 EXZ=
HAHo g A8 Q= Cy3-dNTP9‘r Cy5-dNTP &34 4
A5 ©]-83}3 ). Hybridization ¥
2 AABE] $18l, LC-sense 35 REEato] AA st
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