gl AE 3R] D AS4A F5 15 1998

Oy 74 IR0

7+etel A Differential Display Polymerase Chain Reaction$
o] £3 el U ol FEAA AH FAHAY B

Asden o shet etz

i

M

U kekel frHEeL AACA AR sow dary
& 53 % mr) 2k shsta e} WA A e
WS Hole dF7 v i hFod @AEZNE
271480 9% e Azt f4dg 2XF AR5Y
Holu}p gjREe] ke wrAX thtAelAY & FH
A, Tol 7+ HAe) AW 5L FEEln o] 5ol
Brbsalch webd H2 peusstad ey £
UFFUY Fo| AEL L ol Wy o Uy A%
Ha gep?,

A AEE i g v A A2
RAEEH E4& olsfslojof g} Wt duAHem
229 FAZ 98] AdgA WL Tdd o3
oto] WAt Holof ghol od9] F7] A CA
= WA oncogene) o]l dd BE B0l FFHI
o} vlo| g A wehf A SRR Ae] AEe]
A FAAL HBEY 7T Wit dFE ol &%
th= o] RuE od gelA FAxe] BE AT} A
Froz ol e ATA Gl wE
g4 £3:AE Rb, p53, p2l, pl6, WT1 5 of& 4%
of AuA e, 0% A4 B §A4 HELS ¢
HEoll A thekslA TAFEchE o] ruHzm et
AEFol whe), e wel iAo AAAAC A
21&81A] gl A human genome projecte A= <
A fFrAae A gl e FAAERE g 9
Z}sle] loss of heterozygosity (LOH}E Hol: €M
Hoo] diF ATE WS BHYEA st U
BRCAl, BRCAZ, APC, NF2, DCC, VHL, KP1
(CDKN4), INK 4a{CDKN2/MTS1)%52 StAEA
LOHE Bol= FAzt2 Aztsa gk o)& 7hete) ¢
A #odshe dedal fazkE ofF wez Ae) gla
o QA gAE £} FERDA LOHE Hols

Q) R9jol AT Azt APz Ao’ H 2ol
s A LOHE chromosome 16q$}t 16pdl] 1o, ol 9]
o] Hejdx zhetaa LOHZ 92 7FeAe ds =2
H 53] @58 7t 4332 T doA Fazel o
T A7 FHABA olFoAAF & FHolth R G
A FAAES 2198 $FE LOHY v5 FAH%
€ ddsts A7t 8 51 vk el 2 FHIT (fra-
gile histidine tria}) F32He 2HE Fg (SCLC)ANA
100% LOHE ®.o|& 3pl4.2ol slge] =R en
srll A ulge BenkE o) nuHy 13nz
Gd# LOHSH oAl KAA el ddo] #32 A&
v o EEa) Age] o9 Fasidn & 5 gl ¢
SHAA A FAR ol FAHA o] s
Az B2 477 JAPHD Qe vt 53] ol X EA S F
d Azt 0 A2 dig %S J77E AFERI

oA E7] %2 homeostasise A £2] 43 £
o]}l M EAR] M E 2EE A", G W
A, ZEEEA 25T Az 2Ae Agsd
MEAHAEAH) R o]Fo]ZAL. o]8]F ol X EA AT
H fAa GA] LR a8 8E 3 b 94
7] bel-2 HAAE FEEA LS FREE AES oA
oz wetage dogign dHATY F bel-2
A7) e AT} AHMEANA AR A
Hell €5} ol X EAAZ A& Aol XA 2A}, 7
5B} 50| E, heat shock 3} t}#] sHstayaAle] <3
FEHE oEEAAE YAlste ZHAFAAY bel-x,
bax, mcl-1% Al §% tEo] olEEA L 2E{FHA
o] shpz AR Y B bel-2% c-myc, ras family
59 & faztel dEstd AXPAARE dogin
2 BH? elE)@ olxEA A B SHR 94 g7
T 2¥¥x e AAME Foq ATHR o} THAE
ol obzl W AA Gt webA TR XA
ol g WARA FHAY olXTEAZ FA {FaAY
23 1 7l AER A Y Ad 2 A8
Fa3 471 F Fojrh



— AR AS4A BE 15 1998 —

=z Ry

1. A 7H 9 2= oA total RNA E2]

B dA3e dute3 2 weete] FEATE FE
7rek gajol M Fak BtzAR g 23S FHEE 2Y
o AA F LS 58] FoE AA DL Fo ¥
&3kl -B0C Y liquid nitrogen tankell R#g o
g0 we} total RNAE 2@} 1g Ak 23 & 1
mlég] Tri-reagent(GTC, phenol solution) ] ¥ 32 w4 %
t}. 0.2 ml¥ chloroform? 7}be] phase Eeld & ¢4
28 M FrBo &r|n 15ml9 isopranol® 715
RNAE HHA7Ia ¥4 &@ch RNAE 75% A&
T ImlZ 432 ARA F 200uL9] TEY =5 F 55T
o 10 ¥zt 7pgsieh

2. X129 profile?l &

HBV, HCVY $AFEA A & 29 A%, a-feto-
protein 5 4¥A A B4, dHalxay E3lx 9 Ed-
mondson grade #2] 22 #x} Mo ol &g

3. 2t o ol X EA A ZHetM E ol A 2 total
RNA £2]

2o wy oz A&EM 15 cm YA 1x10° AlE
S Al 1 mie] Tri-reagent7} £&c}

4. Total RNAollA DDPCR A%

1) Gene clean

Total RNAE A%t 1-2 g8 #3he] RNasin (40
unit/ @) 1462 71313 DNase [ (10 unit/u0)& 0548 718}
o 37Tl 3087} incubation® ¥ phenol/chloroform
(3:1)2 10040 93 extraction ¥}, absolute ethanol 2
3 M sodium acetate® 7}ate] HAAZl F 80Tl B2
L=

2) cDNA synthesis )

A8 tota] RNAE o] &3t 1st strand® wHETh
7+7181H DEPC 2] H:0 18.844, total RNA 4.0p, 5 X
RT buffer 808, dNTP(250 M) 328, H-T11G, A,
C{10 #M) 4.0utZ 7181 6514 5%7F incubationd}
™ 37°Cel 1087} incubation® ¥ RT(superscript) 2p&
7¥sha ejul 1st strand &S B7] et WS ER

A% 5u0 s A Hro 7| 2¥P-dCTPE £33t HZ
Frel o] £ FHE 37CA 5023t incubation
t} 75T 5837 71433 RTEZ w8438l A7l § -2
0Col BHF}

3) DDPCR

371x12] H-3' primer$} 807F4 2] H-5 primer$! 1073
9] 919] primer %02 AE 3 240 3 2] DDPCRE A
=&t} 5 primer (2xM) 2u8, 3'primer (10 2M) 2p4,
10 X Dynazyme buffer 2ul, dANTP(25.M) 2u8,
#P-dCTP 0.14, DEPC H:;0O 94pf, Dynazyme 05402
E3 WS A1A 94T 387 denature ¥ THA 94T 30=,
42°C 1%, 72T 30&9] 40 cycle A 333 72C 58 AF
extension A1# 4TColA #eARich

4) Gel electrophoresis

6% sequencing denaturing gel o < 3A17F A7) 8ld
3M paperol] H-38le] AZALE X-ray filmol =24
Fla zolvA REsE g dYsty dA £A%
5 FHd Y1 TE 100pE 7}8te] 5827 boiling$tth,
A ag N2 FHel Yol 5ul glycogen (10mg/ml)
< @& ¥ absolute ethanol 2 3M sodium acetate® 3
Ar 7T}

5) First amplification of PCR Products

409 templateo] T2 5 primer(2 x#M) 248, 3
primer (10 M) 240, ANTP(250 z M) 4p¢, 10 X Dyna-
zyme buffer 5, ddH:0 32548, Dynazyme 0548 & &
gsled 22 PCR cycled o] 83t FEAIT}, FZ4
B2 Nusive : Sea plaque (3:1) gelll F719E3td 5
Z3g DNA 429 =78 #913la gel extraction?o),

5. Cloning of PCR products

pGem-T vectorE ©]43}] geloll F&% PCR 4t
E-& ligation ¥ ¥ E. coli{DH5 ¢ ) & host cellZ trans-
formation 2171 - alkaline lysis protocolsel]l )& o5}
A DNAES £d%th Hind 19 MFELSE e
gel A7) ¥l g3t 1 271§ AT

6. Dot blot analysis

Mini prepe.® <ejd DNA 148 3cm x Zcm,
transfer membraneo] HH3dl 05N NaOH + 15M
NaClefl 587k 05 M Tris + 1.5 M NaClell 323 24
o F 2 X SSCR rinsedte] @Z2A7]3 80TA 14
Zt o]4F baking®tch, oo probeEE 134 FF¥E PCR
products& AHE-8k) T FP-dCTPE o83l 22
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wdoz ZFIAA AMEEC Sml tube® o]8-3Hd
membraneg ¥ 3 refinded Church bufferg 7}5ted 68°C
o)} prehybridization 308 %} incubation3t32 PCR probe 4
22 1044 2} tubed] MEE Church buffero} E§3}
o] @31 68°CIA 2-3 A7} incubationdted hybridization
& AA g} HAL 2 X SSC/0.1% SDS 89S 207
# 28] 0.1 X SSC/0.1% SDS &42.2 202 A% F
X-ray filmoll &%t} Z+ FAE clone® e ¥4 A2

de sy gute FEL AYsi,
7. Northern blot analysis

Z A 7 2 gtz gF AR R o3 g
A A 7robMlEe] total RNA 20-30pgg 1% formal-
dehyde gel o] #7193 nylone membraneo] #e]
AlZ]a UV cress link =+ 80CE baking A& RNAE
A7) 2 mini prep DNAS Hind Il A% EAZE AE
AHg A Relsld 5942 #AA71 £ Church
buffersi A 2 x 10° cpm/ml FE=2 68TColA prehy-
bridization ¥ hybridization& dA13lx2 2 X SSC/ 0.1%
SDS, 0.2 X SSC/ 0.1% SDSE z+z} 234 2083 AlH
3t2 X-ray filmel] -80CelA =& %}

8. M2k RT-PCRoll 2|3t w3l ws} gfol

RT-PCRE ¢DNA9| #43 PCR amplification®] +
W& 2 TElEE mRNA level? AFS F @A 2%
gA 27E HA DNA §A#S AFPozM &
dg ko] (DNAE PCRY FHL R o] &ite A &
235t PCR amplification -2 exponential ®38&
g=e2 PCR 4HEe] $&0] 3152 ge 244
PCRE F3stdol @tk dwtzoz PCR AHEL
10°M 714 exponentially F4 % 32, 10°M olste] Hw
o o]4 PCR 429 &0 ZA F7H8tA @geth o
213 A E ol 85o $4E cDNAY PCRE 3%
o}, 2Ev 4 fdabe] g ggel AR AelstRg A}
£3l= ¢cDNA %3 PCR &3¢ X837 oi$ ¥
o] =& Aoty Zt FAAld wWE duke A& A
Asts ol F83 .

9. Sequencing and blast search

Subclone® plasmidE SP6 primert T7 primerE o)
435 fFAAe] A7 EE AAE7) A3 deoxynu-
cleotide-chain termination methodZ ©]-&3c}. A4 H

7] e AFEH 185te] NIH GeneBankdl <
i AL v HENG A H=E FAAlA
Y 7|Eel e FAAY S FAgH

10. Full length cDNA cloning

A 2 @ kAT wpg APA R ol TEA L
% 721 Nx=8e ZAP-cDNA library $471EE
o]-&-5te] expression cDNA library & A& 31 library &
gA3o] full length cDNAE £33 nested deletion
2 deoxynucleotide-chain termination methodell 2]l

HA A1 €& AE

4 =2

One-base anchored oligo dT primery Qo] 23]
Z} RNA AZo] thd RT w+&e] 78 ZAAF| 2 re-
dundancy® #4389 primer?] degeneracyel 3%
under representationd H4ET £ dx JeFHY
DDPCR "¢l A3 g4o] EATe] Fa3% el
Ak B AFe 27 71€d Wi d3dE REsn
B9 A4 2 ARE Wyl e Adsvn
BT two-base anchored oligo dT primer®fel &
one-base anchored oligo dT primerd 2] Z29E v & &
A 3l 9 w} differentially display €& bandel 211 <F
47%9] Z7}7} ek T Northern 240] oM =
2732l differtial display® oF 3% FEAE 4 UA
t}, & one-base anchored oligo dT primerd ] AMg-2
differentially display®E band +E& 2] F7}A7)4}
false positive cloned] AA e EF o]z ZHd,

3+ low strigency PCR condition2 2 false positive
cloned] 4A HE 3 wid WZge FHAo] "ol
AL wPatrl 98] RNA finger printingsll AHE-3H=
20mers AP-PCR primer2 AHE3liaz}l s A7+ 4@
A APFo) glon HuldnzEs uj§ nFHo|} A
AR BFo] =7] B ol cost-effectivenessE ieisfol
g Aoz nerh

Fig. 12 A4 7t ¥ 7gz=4dd 4 ©Ee]zl cDNA
template 189} 2p02 7}A 51 DDPCRE A8t 6%
sequencing gelol A7|9%53to AR X-ray filmol
%%t autoradiogram @2 A 74, 7+, efo} 7+ =3
A ME Eo]H oz FHHE =g Fehfo] TEE
SN AH FEsln 2P HAEL 3% Nusive + 1%
Sea plaque gel® H719%3dted 28 thd pGem-T
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vectorol ligationah E. coli] 72 A% A7) ¥ alka-  analysiso] 913 real clonedl e Blstdnt
line lysis protocolell €8] DNAE #el3ba dot blot

A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30 A31

L L

T 17 17 LR L} 11 1T 1T L 1T L 1
NTNTNTNTNTNTNTNTNTNTNTNT NTNTNTNT NTNTNTNTNTNTNTNT NTNT

Fig. 1. Differential display of mRNAs from a normal versus a human hepatccellular carcinoma using

multiple primer sets.
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Fig. 23 Hep 3B 7MAI=®6A 20 #M N-(4-Hydro- opgelvto| =) AMNE ARler AR £A 2E
xyphenyl)retinamidedl| 8 o}XEAAE FE3T # ApolE ARG Utk
= AFe NEAH DDPCRE Aldat] JA] 6% Z¢)

AP48 AP49 AP50 AP51 AP52 AP53 AP54 AP55 AP56 AP57 AP58 AP59 APGO

T 10 1T 1 T 11 10 1T 1 1T 10 1T 1T 1
CACACACACACA CACACACA CACACACACACA CACA CACACACA CACACACA

Fig. 2. Differential display of mRNAs from the untreated cells versus the treated Hep 3B cells with 20
#M N-{4-hydroxyphenyl)retinamide for 3d.
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Fig. 32 total RNA 20pg2 Ao A7|9E3d
Northern 48 A|gatdd v} 42 MR e =
3 Boldog 1 dEAtelE FEAY ¢ AN} clone
G4N1-& HCCell o] F7t Hden G3F1& fetal
livero A5t HHE S g4 913 clone AGNIZ nomal
liver ¢k HCCollA 2¥e] F71%20 2 clone A3AlL o}
YEAAE 903 Hep 3BH XM HHAZIE B
1L

NT

ABN1

G3F1  A3A1(L) G4N1

Fig. 3. Northern blot analysis of the isolated clones by
DDPCR in normal liver and heptocelluar car-

cinoma

Table 12 9 subclone® #AA} 7MLD& AH3}
o] blast searchd 2= MZE FHAL £E 7|E
g8z fAxe Frgo] #WHADL clone G4N1L
mitochondrial genome®] U¥o|M, clone GIF1& A+
Ble} gamma globulin fAAke1™ clone A6N1-2 1%}
FHAe] CpG DNAZ satelite 2 DNAZ ¥zl o
clone AJALL AF A2 FAAZ ALEHACL

ot

R

oA g doA WddA R ol3te T
Axote] wet 2 BT Az wEFL g 4
o A EYe wet FAFAA] BN st 7}
5t} H2 Liang P 5Vl 93] 7% ¥ DDPCRS &
2 AMAEA A mRNA +£2] #AALEE 55T
B84 steltl 2E°] two-base anchored primer
TIZMNE AH&3d vt Z@H S single arbitrary

primer & AH&3Hs #AHg DDPCR o] Welsh 520
ol A= gic}. differential display 2HL 2 Q79
Zre et dd f-1A B4 B 9 oy BH Hstd
FAALE F4o ARSI 1o dFo] gt

Bt & o® mRNAY redundancy$} under rep-
resentation®] ™ ©}& st Northern blot #2344
ol A & “false positive™d & 859 24
o]t} olzid wEE 22A17]7] Y whEe) HA
e} #a3 s S WEY] H& A7 ASHA%
ot e A4 Gy BAE F 998 2% F
ol pipetting 25+, RNA A&9] integrity, RNAC]
DNA 29, ¥ 82 PCR tube'st W4 2lE0]
#Aog @}, wehA ol 2ASE MAFe=A B84
o]x 7% % DDPCR W9 set upe] WA}, 249
o] W2 TIZMN & AHgde T4 Wyjeze 9
%4 F2 Eago] 20-30%l o223 YT HT
one-base anchored oligo dT primer®d] 7H2el 2} z+
RNA &< di§ RT ¥-&9 45 42171 redun-
dancyE #4335 primer? degeneracyol 2%t under
representation® 43 ¥ 4 QA AR, da B
A= DDPCR 2 GenHunterAl2} RNA image Kit
2] H-T11 G, A, C 3 primers} 80442 H-AP primer(5’
primer) & A3t B& A2 g HCC #AE
© 2 DDPCRE F33tx slvh &3 low strigency PCR
condition.2 & false positive clone¢] QA H+= A w&E
of wEY mgk APAe] "o gL nasly) 9
RNA finger printingsl Al£3%l= 20 mers AP-PCR
primer& AH3te]” 4AALAIZ] F PCReME Wyol B
g 8P PCRE 40°C 9 low strigency cyclingg A=
3l A& E QAPALE 27T BES AFSe
DDPCR® %4 2 Azl A¢ubiE TAA7]1aA g
o}, kA Mg DDPCR 93t oiaFe] &4 dEs
o] &3l 7iote] ¥t & ¥l FAxE AIse 3ol
Zasoh
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3 oleld @ R doAl FAAE dPAH R AF
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tational difference analysis (RAD) W03 e] AAs
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Table 1. Blast search of the cloned sequences and Northern analysis of differentially expression genes

Results of homology serch

Northern analysis

Clone | Product %
size ID/LEN [Transcript in|Transcript in|Consistency
HCC normal liver with
DDPCR

G3T1 310bp novel +++ + true
G3N1 271bp novel + + + true
G3N2 234bp | Human Hep G2 3’ region ¢DNA clone 92/97 + + + false
G4N1 271bp | H.sapiens mitochondria gene 98/99 ++ false
A3Al-u | 600bp | Human Xq28 genomic DNA ++++ ++ true
ABN1 500bp | Human CpG DNA 83/102 + +4++ true
AT7Al 500bp novel ++ + + true
AL | amep | e B e o e 113 | nevel | TP |t | e
ALITL 2106p Human IAP-like protein mRNA homologue 43;3;/1 g v true
Al5T1 | 281pp | Hluman guanyl eyclase € Gﬁg 321 + ++ false
CiTl 200bp novel +++ + true
CZN1 230bp novel |not detective

C2N2 180bp novel |not detective

C2N3 170bp novel |not detective

C2N4 118bp novel |not detective

C2N5 117bp novel - + true
C2T1 160bp ++ + true
C3N1 281bp + +++ true
C3N2 210bp not detective

C3T1 281bp +++ +

TLK 300bp | Human mitochondrial gene ++ - true
NLK 100bp novel + + false
C3T2 270bp +++ - true
ChT1 120bp ++ + true
C5T2 110bp ++ + true
C7N2 110bp not detective
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